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tion refer to conditions in

Major fieldwork for this soil survey was done in the period 1958-62. Soil names and

descriptions were approved in 1965. Unless otherwise indicated, statements in the publica-

in the county in 1962, This survey was made cooperatively by

the Soil Conservation Service and the Kansas Agricultural Experiment Station. It is a

part of the technical assistance furnished It)o the Pratt County Soil and Water Conservation
istrict.

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of Pratt
County contains information that can

be applied in managing farms, ranches,
and woodlands; in selecting sites for roads,
onds, buildings, or other structures; and
in determining the value of tracts of land
for agriculture, industry, or recreation.

Locating Soils

All of the soils of Pratt County are
shown on the detailed map at the back of
this survey. This map consists of many
sheets that are made from aerial photo-
graphs. Each sheet is numbered to corre-
spond with numbers shown on the Index to
Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbol. A1l areas marked with the same
symbol are the same kind of soil. The soil
symbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
shows where the symbol belongs.

Finding and Using Information

The “Guide to Mapping Units” can be
used to find information in the survey.
This guide lists all of the soils of the coun-
ty in alphabetic order by map symbol. It
shows the page where each kind of soil is
described, and also the page for the capa-
bility unit, windbreak group, range site,
or any other group in which the soil has
been placed.

Interpretations not included in the text
can be developed by grouping the soils
according to their suitability or limitations
for a particular use. Translucent material
can be used as an overlay over the soil map

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

Farmers and those who work with farm-
ers can learn about use and management
of the soils in the soil deseriptions and in
the discussions of the capability units.

Foresters and others can refer to the sec-
tion “Management of Windbreaks,” where
the soils of the county are grouped accord-
ing to their suitability for trees.

Game managers, sportsmen, and others
concerned with wildlife will find infor-
mation about the soils and wildlife in the
section “Use of the Soils for Wildlife.”

Ranchers and others interested in range
can find, under “Range Management,”
groupings of the soils according to their
suitability for range, and also the plants
that grow on each range site.

Engineers and builders will find, under
“Engeering Uses of the Soils,” tables
that give engineering descriptions of the
soils In the county and that name soil fea-
tures that affect engineering practices and
structures.

Scientists and others can read about how
the soils were formed and how they are
classified in the section “Formation and
Classification of Soils.”

Newcomers in Pratt County may be es-
pecially interested in the section “General
Soil Map,” where broad patterns of soils
are described. They may also be interested
in the section “General Facts About the
County.”
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SOIL SURVEY OF PRATT COUNTY, KANSAS

BY MARCELLUS L. HORSCH, BRUCE R. HOFFMAN, AND DONALD A. GIER, SOIL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE
KANSAS AGRICULTURAL EXPERIMENT STATION

RATT COUNTY, in the south-central part of Kansas
(fig. 1), occupies 466,560 acres. The county had a
%o pulation of 12,122 in 1960, according to records of the

.S. Bureau of the Census. In that year Pratt, the county
seat, had a population of 8,156. In 1964 about 349,726 acres
was used for field crops, mainly wheat and sorghum, and
about 90,480 acres was in grass. The rest was in woodland,
roads, towns, and lakes.

Farming is the main enterprise in this county. About 60
percent of the income is derived from that source, and
about 40 percent is derived from the production of o1l and
gas, manufacturing, and the tourist trade. Beef cattle,
wheat, and grain sorghum are the main sources of income
on the farms. The kinds of crops that can be grown are
limited by the small amount of rainfall.

‘Most of the soils in the county are slightly or moderately
eroded and are subject, to further evosion. Water has caused
erosion in a large acreage, and wind has caused erosion in
most of the remaining acreage, especially where the soils
have a sandy surface layer.
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Figure 1.—Location of Pratt County in Kansas.

How This Survey Was Made

Soil scientists made this survey to learn what kinds of
soils are in Pratt 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. They
dug many holes to expose soll profiles. A profile is the
sequence of natural layers, or horizons, in a soil ; it extends
from the surface down into the parent material that hasnot
been changed much by leaching or by roots of plants.

The soil scientists made comparisons among the profiles
they studied, and they compared these profiles with those
in_counties nearby and in places more distant. They clas-
sified and nmmned the soils according to nationwide, uni-
form procedures. To use this survey efficiently, it is nec-
essary to know the kinds of groupings most used in a local
soll classification.

Soils that have profiles almost alike make up a soil
series. Kxcept, for different, texture in the surface layer, all
the soils of one series have major horizons that are similar
in thickness, arrangement, and other important character-
istics. Itach soil series is named for a town or other geo-
graphic feature near the place where a soil of that series
was first observed and mapped. Pratt and Bethany, for
example, are the names of two soil series. All the soils in
the United States having the same series name are essen-
tially alikein those characteristics that go with their be-
havior in the natural, untouched landscape. Soils of one
series can differ somewhat in texture of their surface layer
and in slope, stoniness, or some other characteristic that
affects use of the soils by man.

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in tex-
ture, 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. Naron fine sandy loam and Naron
loam are two soil types in the Naron series. The difference
in texture of their surface layers is apparent from their
names.

Some 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 phases. The
name of a soil phase indicates a feature that affects manage-
ment. For example, Farnum loam, 1 to 3 percent slopes,
is one of several phases of Farnum loam, a soil type that
ranges from nearly level to moderately sloping.

" After a guide for classifying and naming the soils had
been worked out, the soil scientists drew soil boundaries on
aerial photographs. These photographs show woodlands,
buildings, field borders, trees, and other details that
greatly help in drawing boundaries accurately. The soil
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2 SOIL SURVEY

map in the back of this survey 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 domi-
nantly of a recognized soil type or soil phase.

In preparing some detailed maps, the soil scientists have
a problem of delineating areas where different kinds of
solls are so intricately mixed and so small in size that it
is not practical to show them separately on the map. There-
fore, they show this mixture of soils as one mapping unit
and call it a soil complex. Ordinarily, a soil complex
is named for the major kinds of soil in it, for example,
Pratt-Carwile complex. Also, in some places two or more
soils are mapped in a single unit if the differences between
the soils are too small to justify separation, though these
soils occur separately. This unit is called an undifferenti-
ated soil group or undifferentiated unit. An example of
such a unit is Albion and Shellabarger soils, 7 to 15 percent
slopes. Furthermore, most surveys include areas where the
soil material is so rocky, so shallow, or so frequently worked
by wind and water that it cannot be classified by soil
series. These areas are shown on the map like other
mapping units, but they are given descriptive names, such
as DBroken alluvial land and Wet alluvial land, are
called land types. )

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

But only part of a soil survey is done when the soils have
been named, described, and delineated on the map, and the
laboratory data and yield data have been assembled.
The mass of detailed information then needs to be orga-
nized in a way that it is readily useful to different groups of
readers, among them farmers, ranchers, managers of wood-
land, engineers, and homeowners. Grouping soils that are
similar in suitability for each specified use is the method of
organization commonly used in soil surveys. On the basis
of yield and practice tables and other data, the soil scien-
tists set up trial groups, and then test them by further
study and by consultation with farmers, agronomists,
engineers, and others. Then, the scientists adjust the groups
according to the results of their studies and consultation.
Thus, the groups that are finally evolved reflect up-to-date
knowledge of the soils and their behavior under present
methods of use and management.

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Pratt County. A soil asso-
ciation 1s a landscape that has a distinctive proportional
pattern of soils. It normally consists of one or more major
soils and at least one minor soil, and it is named for the

major soils. The soils in one association may occur in
another, but in a different pattern.

A map showing soil associations is useful to people who
want a general idea of the soils in a county, who want to.
compare different parts of a county, or who want to know
the location of large tracts that are suitable for a certain
kind of farming or other land use. Such a map is not suit-
able for planning the management of a farm or field,
because the soils in any one association ordinarily differ
in slope, depth, drainage, or other characteristics that affect
management. The nine soil associations in Pratt County are
described in the following paragraphs.

1. Tivoli-Pratt Association

Duny and hwmmocky, loose fine sands and loamy fine
sands that have a sandy subsoil

This soil association consists of deep, sandy, duny and
hummocky soils in the northwestern part of the county
south of Hopewell. The association occupies about 8 per-
cent of the county. Tivoli soils are dominant, but Pratt
soils are also extensive. In addition, the association con-
tains minor areas of Carwile soils.

Tivoli soils have developed in loose sand that has been
blown by wind so that it forms steep-sided dunes (fig. 2).
In many areas of these soils, blowouts have occurred be-
tween the dunes or near the crests of the dunes. The surface
layer of the Tivoli soils is loose fine sand slightly dark-
ened by organic matter. Beneath the surface layer 1s light-
colored fine sand. Tivoli soils are low in content of organic
matter and are highly susceptible to wind erosion if they
are not protected. They occupy about 55 percent of this
association.

Pratt soils are intermingled with Tivoli soils in hum-
mocky areas that surround the Tivoli soils on the sand
dunes. Like the Tivoli soils, Pratt soils have formed in
windblown sand. They have a somewhat thicker surface
layer and a more clayey, more coherent, subsoil than the
Tivoli soils. Their content of organic matter is low. Pratt
soils make up about 40 percent of this association.

Nearly level Carwile soils occupy small areas between
the sand dunes and the hummocks. They have formed in
old, clayey alluvium and in windblown sand. Carwile
soils make up abgut 5 percent of this association.

The soils of this association absorb nearly all of the
moisture from rainfall, but they are subject to wind
erosion if they are not protected by a cover of plants. Be-
cause the content of organic matter is low and suscepti-
bility to wind erosion is high, these soils can be safely
cultivated in only a small part of the acreage. If grazing
is well managed, however, and if other management 1is
good, tall grasses grow well.

About 40 percent of this association is in native grasses
and is used for pasture. The areas in native grasses con-
sist mainly of Tivoli soils and of rougher areas of Pratt
soils. The rest of the acreage of Pratt soils and small acre-
ages of Carwile soils are in wheat and sorghum or have
been seeded to rye or sudangrass and used as pasture.

2. Pratt-Carwile Association

Undulating loamy fine sands that have a sandy subsoil,
and nearly level or gently sloping fine sandy loams that
hawe a clayey subsoil
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Figure 2—Major soils of associations 1 and 2 and the positions they normally occupy on the landscape.

This association is marked by many small depressions.
Except for a small area north of Preston, it consists of
a strip, 2 to 10 miles wide, along the northern edge of
the county. Some of the areas are undulating or gently
undulating, but the low areas are nearly level. The asso-
ciation makes up about 19 percent of the county. Well-
drained Pratt and somewhat poorly drained Carwile soils
are doniinant (see fig. 2).

Pratt soils, in the higher places throughout the undulat-
Ing areas, make up about 75 percent of the acreage. They
have formed in windblown sand and have a surface layer
and a subsoil of loamy fine sand. The Prijit soils absorb
nearly all of the moisture from rainfall. They are low in
content of organic matter and plant nutrients and are
subject to severe wind erosion if they are not protected.

Nearly level Carwile soils, which in some places occur
in slight depressions, make up about 20 percent of the
acreage. They have a surface layer of fine sandy loam and
a subsoil of mottled sandy clay loam to clay. Water fre-
quently stands on the surface of the Carwile soils during
wet periods.

Gently undulating Naron soils and undulating or hum-
mocky, closely intermingled Pratt and Tivoli soils occupy
about 5 percent of this association. The Pratt and Tivoli
soils occur in isolated areas on hills or hummocks that
are somewhat higher and steeper than the rest of the
landscape.

Most of this association is used to grow wheat and grain
sorghum, but a small part is in pasture of native grasses.
Wind erosion is a serious hazard when the soils are not
protected by crop residue or by a cover of plants. Most of
the soils are deficient in nitrogen.

3. Pratt-Naron-Clark Association

Gently sloping and undulating loamy fine sands and fine
sandy loams, and nearly level to strongly sloping, calcare-
ous clay loams

This association consists of areas of gently sloping to un-
dulating soils dissected by a few narrow drainageways.
One area is in the southeastern corner of the county, and
the other lies south of Preston in the northeastern part.
The association occupies about 8 percent of the county.
It consists of about equal proportions of well-drained
Pratt, Naron, and Clark soils and of minor acreages of
other soils.

Pratt soils, which have formed in sandy windblown de-
posits, are on hummocks throughout the association. They
have a surface layer and a subsoil of loamy fine sand. The
Pratt soils absorb moisture readily and therefore lose little
water through runoff. They are susceptible to wind ero-
sion, however, and are low In content of organic matter.

Naron soils have smooth, gentle slopes or are undulating.
They have formed in moderately sandy material deposited
by wind. Their surface layer is fine sandy loam or loam,
and their subsoil is sandy clay loam. Naron soils are deep,
well drained, and moderately permeable, and they are also
moderately fertile.

Clark soils generally occur near: drainageways, at a
lower elevation than Pratt and Naron soils. They are
highly calcareous and have formed in highly calcareous
outwash. The Clark soils are less sandy than the Pratt and
Naron. They have a surface layer of fine sandy loam to
clay loam, and a subsoil of clay loam.
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Nearly all of the acreage in this association is in wheat
and sorghum, but a small acreage is in grass. The soils
are low in content of organic matter and plant nutrients.
Wind erosion is the most serious hazard, but water erosion
is also a hazard in the areas of sloping, less sandy soils.

4. Naron-Farnum Association

Nearly level to moderately sloping g‘me sandy loams and
loams that have a subsoil of sandy clay loam or clay loam

Nearly level to moderately sloping areas dissected by in-
termittent -streams malke up this association. The largest
area consists of a strip, 2 to 6 miles wide, that runs from
the county line north of Preston diagonally southwest-
ward to the county line on the western side. Another area
consists of a strip, about 3 miles wide, in the southeastern
part of the county. The association occupies about 16 per-
cent, of the county.

Naron soils occupy about 50 percent of this association.
They have formed in windblown material at a higher ele-
vation than the other soils. The Naron soils are deep and
well drained. They have a surface layer of fine sandy loam
to loam, and a subsoil of sandy clay loam.

Farnum soils occupy about 40 percent of the association.
They have formed 1n windblown material and in mod-
erately fine textured outwash. The Farnum soils are nearly
level or gently sloping in most places, but they are moder-
ately sloping in areas around intermittent streams. Like
the Naron soils, they are deep and well drained. The sur-
face layer of the Farnum soils is loam, and their subsoil
is clay loam.

Nearly level Carwile and Clark soils, and undulating
to hummocky Pratt soils, occupy most of the rest of the
association, but small acreages are occupied by other soils.
The Pratt soils are on some of the higher hummocks.

Nearly all of this association is in wheat and sorghum,
but a few small areas of moderately sloping soils along
Intermittent streams are used as pasture. The soils are well
drained, and, in general, they are moderately fertile and
easily tilled. Water erosion and wind erosion are the most
serious hazards, but lack of water can also cause damage
to crops.

5. Clark-Ost Association

Nearly level to moderately sloping clay loams that have
a subsoil of clay loam

This soil association is on uplands in the eastern part
of the county. One area lies between Natrona and Preston
in the northeastern part, and the other is south of Cairo
in the southeastern part. The association occupies about 3
percent of the county. About 55 percent of the acreage is
Olark soils that are not intermingled with Case soils to
any extent, about 20 percent is Ost soils, about 15 percent
is intermingled soils of the Case and Clark series, and
about 10 percent is minor soils.

Clark soils are mainly gently sloping or moderately
sloping but are slightly hummocky in places. They have
formed in highly calcareous outwash sediment and are
deep, dark colored, and highly calcareous. In many places
erosion has removed much of the original dark-colored
surface layer. In those areas tillage has mixed part of
the limy subsoil with the soil material in the remaining

surface layer, and as a result, the present surface layer
has a light-gray cast. The present surface layer has a
texture of fine sandy loam to clay loam, and the subsoil
is clay loam.

 Ost soils are deep and dark colored. They have a surface
layer of clay loam, and a subsoil and substratum of cal-
careous clay loam. The Ost soils have formed in calcareous
outwash. ,

Case soils are similar to the Clark but are light colored
throughout. They have a highly calcareous surface layer
and subsoil.

About 85 percent of this association is used to grow
wheat and sorghum. Some of the more sloping areas of
Clark soils are in native grasses, and some areas of the
Case and Clark soils that are mtermingled have been
reseeded to grass. Water erosion is a serious hazard
throughout most of the association.

6. Farnum-Ost-Clark Association

Nearly level to moderately sloping loams, and nearly level
to strongly sloping, calcareows clay loams that have a
subsoil of clay loam

This soil association occupies a strip, 3 to 4 miles wide
and about 10 miles long, west and southwest of the town
of Pratt. It makes up about 4 percent of the county.

Farnum soils make up about 40 percent of the acreage.
They are deep and well drained and have a loam surface
layer and a clay loam or sandy clay loam subsoil. The
Farnum soils have formed in windblown sand and in
moderately fine textured outwash. They are mainly nearly
level or gently sloping but have stronger slopes 1n areas
along drainageways.

Ost soils, downslope from the Farnum soils, occupy
about 30 percent of this association. They have smooth,
gentle slopes, and like the Farnum soils, they are deep
and well drained. The Ost soils have a surface layer of
dark-colored clay loam; a subsoil, also of clay loam; and
a substratum that contains a large amount of lime. The
Ost soils have formed in calcareous outwash.

Clark soils, downslope from the Ost soils, occupy about
20 percent of the association. They are gently sloping or
moderately sloping and are deep, dark colored, and highly
caleareous. fhe surface layer of the Clark soils is fine
sandy loam to clay loam, and their subsoil is clay loam.
Tn some of the more sloping areas, these soils are moder-
ately eroded and have a surface layer that has a light-
gray cast.

Moderately sloping Shellabarger and Albion soils make
up most of the rest of this association. They are mainly
around drainageways.

Most of this association is used to grow wheat and
sorghum, but some of the moderately sloping areas have
been reseeded to native grasses. Water erosion is a serious
hazard in the sloping areas, and lack of moisture can
damage crops in all the areas.

7. Bethany-Ost Association

Nearly level or gently sloping silt loams to clay loams that
have a subsoil of clay loam to silty clay

This association consists of a broad area of nearly level
or gently sloping soils on uplands that are dissected in
places by intermittent streams (fig. 3). It malkes up about
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Figure 3.—Major soils of association 7 and the position they normally occupy on the landscape.

22 percent of the total acreage in the county and occupies
most of the south-central and southwestern parts.

Bethany soils occupy about 60 percent of the association.
They are at higher elevations than the other soils and are
deep and well drained. In some places these soils are nearly
level, and in others they have long, gentle slopes. They
have a surface layer of silt loam to silty clay loam and a
very firm, clayey subsoil. The material in which they
formed is fine-textured old alluvium or loess.

Ost soils, which lie downsl8pe from the Bethany soils,
make up about 25 percent of the association. They are
deep, well drained, and gently sloping. The Ost soils have
a surface layer of clay loam and a subsoil of calcareous
clay loam. They have formed in calcareous, moderately
fine textured sediment from outwash.

Tabler, Farnum, Clark, Case, and Kaw soils occupy
minor acreages in this association. Tabler soils occur in
low spots, and Farnum soils occur throughout the asso-
ciation. Clark soils are on the side slopes of intermittent
streams, and Case soils are on the side slopes of drainage-
ways. In many places the areas of Clark soils are inter-
mingled with areas of Case soils. Kaw soils occupy a minor
acreage in small valleys and in the beds of intermittent
streams, where they are frequently flooded by runoff from
the nplands.

The soils of this association are among the most desir-

.able for crops in the county. Nearly all of the acreage is in

wheat and sorghum, but some areas of strongly sloping,
intermingled Case and Clark goils are in native grasses.
Water erosion is a hazard in the sloping areas, and wind
erosion is a hazard in fields left bare during dry seasons.
On all of the soils, crops are subject to damage caused by
lack of water.

8. Shellabarger-Albion-Farnum Association

Nearly level to strongly sloping sandy loams to loams that
are deep and moderately deep and have a subsoil of sandy
clay loam to clay loam; underlain by gravel in places

This association consists of areas of nearly level to
strongly sloping soils dissected in several places by well-
entrenched streams (fig. 4). The largest area consists of
a belt, 1 to 5 miles wide, that extends on either side of the
Ninnescah River from the town of Pratt to the Kingman
County line. Other areas are along Painter Creek in the
southeastern part of the county and along the county line
between Pratt and Barber Counties. The association oc-
cupies about 18 percent of the county.

Gently sloping or moderately sloping, well-drained
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Figure 4 —Major soils in associations 8 and 9 and the positions they normally occupy on the landscape.

Shellabarger soils make up about 40 percent of this asso-
ciation. They are deep soils that formed in reddish, mod-
erately sandy outwash sediment, and they are at nearly the
highest elevations in the association. The Shellabarger
soils have a surface layer of fine sandy loam, a subsoil of
sandy clay loam, and a substratum of sand and gravel.
The sand and gravel are at some depth between 36 and 50
inches.

Moderately sloping to strongly sloping, somewhat ex-
cessively drained Albion soils make up about 35 percent
of the association. They occur mostly around drainage-
ways, downslope from Shellabarger soils. The Albion soils
are moderately deep and have formed in moderately sandy
outwash sediment. They have a surface layer of sandy loam
and a subsoil of sandy clay loam. At some depth below
about 25 to 36 inches, the underlying material is sand and
gravel.

Deep, well-drained, nearly level or gently sloping
Farnum soils, on low ridgetops, make up about 15 percent
of the association. They have formed in moderately sandy,
wind-deposited material and in moderately fine textured
outwash sediment. The Farnum soils have a loam surface
layer and a clay loam or sandy clay loam subsoil.

Minor acreages in this association are occupied by Clark
and Croft soils. The Clark soils occupy small areas on

knobs throughout the association. The Croft soils occur
on low terraces along streams.

About three-fourths of the association is used to grow
wheat and sorghum, but the Croft soils and the strongly
sloping areas of Albion and Shellabarger soils are mostly
in grass. Water erosion is a severe hazard in most of the
sloping areas, and wind erosion is a hazard in all the areas.
Also the soils are low in natural fertility.

9. Zenda-Waldeck Association

Nearly level soils that have a sandy to loamy surface layer
and a loamy subsoil

This soil association is on flood plains and low terraces
along the meandering Ninnescah River. It consists of a
nearly level plain (see fig. 4) that gradually slopes toward
the river. The association occupies about 2 percent of the
county. Zenda and Waldeck soils, and areas of Broken
alluvial land and Wet alluvial land, are dominant.

Zenda soils are deep, dark colored, and somewhat poorly
drained. They have formed in moderately fine textured
alluvium and have a clay loam surface layer and a subsoil
of mottled clay loam. The water table is only about 4 feet
beneath the surface. In places Zenda soils occur with areas
of Slickspot soils that have been adversely affected by
salts. They make up about 50 percent of the association.
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Waldeck soils are somewhat poorly drained. They have
formed in moderately sandy, calcareous alluvium on low
terraces next to the Ninnescah River. The surface layer and
the subsoil of these soils have a texture of fine sandy loam.
The water table is generally at a depth of only 2 to 5 feet,
but it rises to the surface during periods when water in the
river is high. Waldeck soils make up about 40 percent of
the association.

Broken alluvial land occupies the channel of the Nin-
nescah River and banks along the river. Wet alluvial land
consists of loamy, wet soil material that has a texture of
sandy loam to clay loam. It is poorly drained and has a
seasonal high water table that rises to the surface during
some periods of the year. From 10 to 15 percent of the
acreage is covered with cattails, rushes, and sedges. These
land types make up about 5 percent of the association.

Minor acreages thronghout the association are occupied
by Kanza, Plevna, and Croft soils, and those soils make up
about 5 percent of the association. The Kanza and Plevna
soils are in narrow valleys along the Ninnescah River or
along tributaries of that river. The Croft soils are on ter-
races along the Ninnescah River.

About half of this association is used to grow wheat,
sorghum, alfalfa, and some corn. In the rest of the acreage,
the soils are unsuitable for cultivation. They are subir-
rigated, however, and support a good stand of grass that is
used for grazing. The areas of Broken alluvial land and
of Wet alluvial land are desirable for wildlife habitat and
for recreation.

Wetness and occasional flooding are the main hazards
to crops. Wind erosion is also a hazard if the cultivated
soils are left bare or the sandy soils are overgrazed.

Descriptions of the Soils

This section describes the soil series and mapping units
of Pratt County. The acreage and proportionate extent
of each mapping unit are given in table 1.

The procedure is first to describe the soil series, and
then the mapping units in that series. Thus, to get full
information on any one mapping unit, it is necessary to
read the description of that unit and also the descrip-
tion.of the soil series to which it belongs. As mentioned in
the section “How This Survey Was Made,” not all mappin;
units are members of a soil series. Broken alluvial land an
Wet alluvial land, for example, are miscellaneous land
types that do not belong to a soil series. They are listed,
nevertheless, in alphabetic order along with the soil series.

In comparing a mapping unit with a soil series, many
will prefer to read the short description in paragraph
form. It precedes the technical description that identifies
layers by A, B, and C horizons and depth ranges. The tech-
nical profile descriptions are mainly for soil scientists and
others who want detailed information about soils. Unless
otherwise indicated, the colors given in the descriptions are
those of a moist soil. Some of the terms used to describe
the soils are defined in the Glossary at the back of this
soil survey.

Following the name of each mapping unit, there is a
symbol in parentheses. This symbol identifies the mapping
unit on the detailed soil map. Listed at the end of each
description of a mapping unit are the capability unit
and range site in which the mapping unit has been placed.
The pages on which each capabillty unit and range site are
described can be found by referring to the “Guide to Map-
ping Units” at the back of this survey.

TaBLE 1.—Approzimate acreage and proportionate extent of the soils

Soil Area | Ixtent Soil Area | Extent
‘ Acres Percent Acres Percent

Albion sandy loam, 1 to 4 percent slopes_ . _____ 10, 473 .2 || Naron loam, 0 to 1 percent slopes_ - ___.________ 571 .1
Albion sandy loam, 3 to 7 percent slopes, eroded_| 1, 855 .4 || Naron loam, 1"to 3 percent slopes_ .. ___.______ 6, 643 1.4
‘Albion and Shellabarger soils, 7 to 15 percent Naron-Farnum complex. .- ______. 2,419 .5

slopes_ - o _. 29, 840 6.4 || Ost clay loam, 0 to 1 percent slopes_.__._.__.___ 858 .2
Bethany silty clay loam, 1 to 4 percent slopes, | Ost clay loam, 1 to 4 percent slopes__.___.______ 17, 926 3.8

eroded . oo _____ 8, 751 1.9 || Pratt loamy fine sand, undulating__.______.__.__| 58, 436 12. 5
Beéthany silt loam, 0 to 1 percent slopes__._ .. ____ 22, 975. 5.0 || Pratt loamy fine sand, hummoeky_________.____ 15, 056 3.2
Bethany silt loam, 1 to 3 percent slopes___.____ 33,077 7.1 || Pratt-Carwile complex_ - ___.___ .. __. 9, 865 2.1
Broken alluvial land . _____ .. __________._____ 440 . 1 || Pratt-Tivoli loamy fine sands_ ... __________. 19, 927 4.3
Carwile fine sandy loam______________________ 17, 501 3. 8 || Sandy breaks-Alluvial land complex__ . ________ 9, 304 2.0
Case-Clark complex, 3 to 7 percent slopes__.___ 14, 575 3.1 || Shellabarger fine sandy loam, 0 to 1 percent
Case-Clark complex, 7 to 15 percent slopes__.____ 3, 143 L7 slopes. - el 659 .1
Clark clay loam, 1 to 4 percent slopes__________ 26, 331 5.6 || Shellabarger fine sandy loam, 1 to 4 percent
Clark fine sandy loam, 1 to 3 percent slopes_ - ___ 6, 108 1.3 slopes.. - - e~ 13, 616 3.0
Clark-Ost clay loams, 0 to 1 percent slopes_______ 4, 596 1. 0 || Shellabarger, fine sandy loam; 3 to 7 percent
Croft soils. .. _ .. ... 3,478 .8 slopes, eroded_ ___ __ ___________________..__ 1,978 .4
Farnum clay loam, 3 to 6 percent slopes, eroded_.| 1, 437 .3 || Tabler elay loam.______ . _____ . __.__.______ 6, 648 1.4
Farnum fine sandy loam, 0 to 1 percent slopes____| 7, 380 1.6 || Tivoli finesand._ _ __ .. _._____ . . ____..__ 10, 058 2.2
Farnum loam, 0 to 1 percent slopes___ _________ 12,711 2.7 || Waldeck fine sandy loam._ ____________.____._.__ 1, 562 .3
Farnum loam, 1 to 3 percent slopes._.._________ 33, 117 7.1 || Wet alluvial land____ _______________________._ 1, 019 .2
Farnum loam, 3 to 6 percent slopes____________ 661 .1 | Zenda elay loam__ . __ .. 1, 527 .3
Farnum-Carwile complex__________________.___ 538 .1 || Zenda-Slickspots complex.________________._._.__. 764 .2
Kanza-Plevna complex. - _ . _ . __._________ 3, 927 .8 Intermittent lakes_ ___________________.__._ 1, 049 .2
Kaw silt loam_________ o ______ 172 Q) Gravel pits. - . 136 Q)
Kaw silt loam, frequently flooded______.____.__ 2, 021 .4 Water. e 427 .1
Naron fine sandy loam, 0 to 1 percent slopes.___| 6, 063 1.3 —
Naron fine sandy loam, 1 to 3 percent slopes..__| 33, 763 7.3 Total . .l 466,560 100. 0
Naron fine sandy loam, 3 to 6 percent slopes.___| 1,179 .3

1 Less than 0.5 percent.
285-493—68—2
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Albion Series

The Albion series consists of moderately deep or deep,
gently sloping to strongly sloping soils that are mod-
erately sandy and somewhat excessively drained. These
soils occur on uplands in the eastern half of the county,
mostly within a few miles of a stream. They have formed
in moderately sandy, noncalcareous old alluvium that is
underlain by gravel at some depth between 25 and 36
inches.

The surface layer, about 8 inches thick, is.mainly brown
sandy loam but in places contains some coarse sand and
fine gravel. It has weak granular structure, is slightly
hard when dry and friable - when moist, and is medium
acid to strongly acid. The subsoil, which is about 21 inches
thick, consists of reddish-brown sandy clay loam to sandy
loam. It has subangular blocky structure and is hard when
dry and friable when moist. The substratum is very pale
brown, loose sand and gravel.

Permeability is moderate throughout the profile but is

“rapid in the underlying sand and gravel. Internal drain-
age is rapid, and the water-holding capacity is low. Erosion
by water and wind is a hazard, and natural fertility is low.

The Albion soils are used mostly for cultivated creps,
mainly wheat. Some of the strongly sloping areas are in
grass.

Typical profile of Albion sandy loam in a cultivated
field (2,220 feet south and 100 feet east of the northwest
corner of sec. 17, T. 27 S, R. 12 W.) :

Al—0 to 8 inches, brown (7.5YR 4/2) sandy loam, dark brown
(7.5YR 8/2) when moist; weak, fine, granular struc-
ture; slightly hard when dry, friable when moist;
pH 5.5; clear, wavy boundary. -

B2t—8 to 18 inches, reddish-brown (5YR 5/4) sandy clay loam,
dark reddish brown (5YR 3/4) when moist; mod-
erate, medium, subangular blocky structure; hard
when dry, friable when moist; few worm casts; pH
6.8 ; gradual, wavy boundary.

B3—18 to 29 inches, reddish-brown (5YR 5/4) sandy loam, red-
digh brown (5YR 4/4) when moist; weak, fine, sub-
angular blocky structure; slightly hard when dry,
very friable when moist; pE 7.0; gradnal, irregular
boundary.

IIC—29 to 60 inches, very pale brown (10YR 7/4) sand and
gravel, yellowish brown (10YR 5/6) when moist;
single grain; loose both when dry and when moist;
pH 7.3.

The A horizon ranges from 4 to 14 inches in thickness. In
most places it has a texture of fine sandy loam or sandy loam,
but in some places the uppermost 2 to 4 inches is loamy fine
sand as a result of winnowing by wind. When dry, the A hori-
zon is brown to dark grayish brown. The B horizons range
from 12 to 28 inches in combined thickness. Depth to sand and
gravel ranges from 25 to 36 inches.

The Albion soils occur with Shellabarger, Farnum, and Na-
ron soils, They are shallower over sand and gravel than the
Shellabarger soils, have a less clayey subsoil than the Farnum
s0ils, and have a thinner A horizon and a more sandy sub-
stratum than the Naron soils.

Albion sandy loam, 1 to 4 percent slopes (Ab).—This
soil is mainly on uplands that border the valley of the
Ninnescah River. It also occupies small areas on uplands
adjacent to other streams. Slight erosion has taken place.
This soil has the profile described as typical for the series.
In places, however, wind has sifted out the particles of
clay from the surface layer or has deposited sand on the
surface. In those areas the surface layer is loamy fine sand
to a depth of 2 to 4 inches.

Included with this gently sloping soil in mapping were

small areas of Shellabarger fine sandy loam, 1 to 4 percent
slopes; Clark fine sandy loam, 1 to 8 percent slopes; and
Albion sandy loam that is underlain by sand and gravel at
some depth between 15 and 25 inches. Also included were
spots, as large as 1 acre in size, that have gravel on the
surface.

The content of organic matter-and the water-holding
capacity are low. In cultivated areas where this soil is
not protected, the hazards of wind erosion and water
erosion are severe.

This soil is not well suited to cultivation. For about 3
years out of 4, it needs to be kept in legumes or other crops
that help to maintain the content of organic matter and
that increase the water-holding capacity. Wheat is a suita-
ble crop if this soil is cultivated, and most of the acreage is
now in wheat. In some years the supply of moisture is too
low and the weather is too hot and dry for sorghum- and
other crops grown in summer to mature. Good manage-
ment of crop residue is needed to conserve moisture, to
help maintain the sapply of plant nutrients, and to protect
this soil from wind erosion. Terraces and contour farming
help to control water erosion. Growing a cover crop and
practicing stubble-mulch tillage help to control wind
erosion. Fertilizer is needed to increase the supply of plant
nutrients. If enough moisture is available for crops, good
response is generally obtained from applications of a ni-
trogen fertilizer and phosphate. (Capability unit TVe-2,
Sandy range site)

Albion sandy loam, 3 to 7 percent slopes, eroded
{Ao).—This soil is mainly on side slopes adjacent to
streams in the eastern half of the county. In places, how-
ever, it is on knobs that protrude from areas of less slop-
ing Albion soils. Moderate erosion has taken place.

The surface layer is generally about 5 inches thick. In
places it contains material from the subsoil that has been
mixed into it by tillage, and the texture in those areas
is finer than sandy loam. The subsoil is heavy sandy loam
or sandy clay loam and is about 20 inches thick. It is under-
lain by sand and gravel.

Included with this soil in mapping were small areas of
an Albion sandy loam in which sand and gravel are with-
in 25 inches of the surface. Also included were small
areas that have gravel on the surface.

The low water-holding capacity, sand and gravel near
the surface, and susceptibility to further erosion malke this
Albion soil unsuitable for cultivation. Nevertheless, cul-
tivated crops are grown. Nearly all of the acreage is in
wheat, but some areas have been reseeded to native grasses.
Reseeding to suitable native grasses and using the areas
for range would be desirable. (Capability unit VIe-3,
Sandy range site)

Albion and Shellabarger soils, 7 to 15 percent slopes
(As).—The soils of this mapping unit occupy areas
adjacent to the major streams in the roughest parts of the
county. Some of the areas are along the Ninnescah River
and along Turkey, Sand, and Silver Creeks.

The mapping unit consists primarily of somewhat ex-
cessively drained Albion and Shellabarger soils that
occur together in such an intricate pattern it was not
practical to map them separately. About 40 percent of the
mapping unit is Albion sandy loam, about 30 percent is
Shellabarger fine sandy loam, and about 10 percent is
Albion gravelly sandy loam. The rest consists of about
equal acreages of Albion sandy loam underlain by sand
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and gravel at a depth of less than 20 inches; gravelly out-
crop; Naron fine sandy loam; and Clark fine sandy loam.
The proportions of Albion and Shellabarger soils are
fairly consistent throughout each area, but the propor-
tions of the other soils vary. Some areas do not contain all
of these soils.

The texture of the surface layer ranges from gravelly
sand to clay loam, but it is dominantly sandy loam. The
texture of the subsoil ranges from sandy clay loam to
sand and gravel.

Nearly all of the acreage is used for range, but a few
small areas have been cultivated. The cultivated areas are
severely eroded and are being reseeded to native grasses.
Only a small amount of runo% occurs in the grass-covered
areas that are properly grazed. The hazard of water
erosion is severe if cultivated crops are grown. (Capa-
bility unit VIe-3, Sandy range-site)

Bethany Series

The Bethany series consists of deep, dark-colored soils
that are well drained and nearly level or gently sloping.
These soils are on uplands in the central and southwestern
parts of the county. They have formed in alkaline or cal-
careous, silty and clayey loess or old alluvium.

In most places the surface layer is dark grayish-brown
heavy silt loam that is about 13 inches thick and is medium
acid. It is hard when dry and friable when moist, and it s
easily tilled. The subsoil is dark grayish-brown or brown
silty clay loam to clay about 87 inches thick. It has blocky
or subangular blocky structure and is very hard when
dry and very firm when moist. The upper part of the sub-
soil is slightly acid to neutral. The lower part is calcareous
and contains a few nodules or concretions of lime. Be-
neath the subsoil in some areas is friable loess that has
a texture of silty clay loam. In other places the underlying
material is old alluvium. The underlying material con-
tains many fine nodules or concretions of lime. It has weak
blocky structure and is easily penetrated by roots.

Permeability is moderate, and these soils have high
water-holding capacity. They are susceptible to water
erosion and wind erosion, however, and they shrink and
crack during dry seasons.

The Bethany soils are well suited to the dryland crops
and native grasses commonly grown in the county. Most
of the acreage is in wheat and sorghum.

Typical profile of a cultivated Bethany silt loam that
has slopes of about 1 percent (1,470 feet north and 125
feet west of the southeast corner of sec. 36, T. 28 S., R.
14 W.):

A1—0 to 13 inches, dark grayish-brown (10YR 4/2) heavy silt
loam, very dark brown (10YR 2/2) when moist; mod-
erate, medium, granular structure; hard when dry,
friable when moist; pH 6.0; clear, smooth boundary.

B1—13 to 18 inches, dark grayish-brown (10YR 4/2) silty clay
loam, very dark grayish brown . (10YR 3/2) avhen
moist; moderate, fine, subangular blocky structure;
hard when dry, firm when moist; pH 6.5; clear,
smooth boundary.

B21t—18 to 30 inches, dark grayish-brown (10YR 4/2) silty
clay, very dark grayish brown (10YR 3/2) when
moist; moderate, medium, blocky structure; very hard
when dry, very firm when moist; thick, continuous
clay films; pH 7.0; gradual, irregular boundary.

B22t—30 to 46 inches, brown (10YR 5/3) silty clay, dark
grayish brown (10YR. 4/2) when moist; weak,
medium, blocky structure; extremely hard when dry,

very firm when moist; few patchy clay films; calcare-
ous, and contains a few concretions of soft lime; dif-
fuse, irregular boundary.

B3ca—46 to 50 inches, brown (10YR 5/3) silty clay loam, dark
brown (10YR 4/3) when moist; weak, coarse, sub-
angular blocky structure; hard when dry, friable
when moist; calcareous, and contains many fine con-
cretions of soft lime.

The A horizon ranges from 6 to 16 inches in thickness and
from heavy silt loam to light silty clay loam in texture. When
that horizon is dry, its color ranges from dark brown to dark
grayish brown. The B horizons range from 15 to 37 inches in
combined thickness. When they are dry, their color ranges
from brown to dark grayish brown. In most places lime is
at some depth between 16 and 33 inches, but it is below a depth
of 36 inches in places.

Bethany soils occur with Ost, Clark, Farnum, and Tabler
soils, They have a more clayey subsoil than the Ost and Clark
soils and are leached of lime to a greater depth than those
soils. Bethany soils are lighter colored and have a thicker
surface layer than the Tabler soils. They have more silt and
less sand in their subsoil than the Farnum soils.

Bethany silt loam, 0 to 1 percent slopes (Be).—This
nearly level soil is on smooth uplands in the south-central
and southwestern parts of the county. It is slightly eroded.
In most places the surface layer is about 14 inches thick
and has a texture of silt loam, but the texture is light silty
clay loam in some places. The subsoil is about 35 inches
thick and contains lime at some depth between 27 and 33
inches.

Included with this soil in mapping were a few small
areas of Tabler clay loam. Also included were areas of
Ost clay loam, 0 to 1 percent slopes.

A crust forms on this Bethany soil after hard rains, and
blowing is likely to occur when this soil is dry unless the
areas are protected by a growing crop or croperesidue.
Leaving crop residue near the surface when the soil is
tilled increases the amount of rainfall that is absorbed.

This soil is well suited to all the dryland crops and na-
tive grasses commonly grown in the county, and it is also
suited to leveling for flood irrigation. The crops respond
to applications of phosphate and a fertilizer high in nitro-
gen. (Capability unit ITc-83, Loamy Upland range site)

Bethany silt loam, 1 to 3 percent slopes (Bh).—This
gently sloping soil is mainly in the south-central and
southwestern parts of the county. It is slightly eroded.
The profile is similar to the one described for the series,
but the surface layer is only about 12 inches thick and
has a texture of light silty clay loam in places. Lime is at
some depth between 27 and 33 inches.

Included with this soil in mapping were a few small
areas of Bethany silty clay loam, 1 to 4 percent slopes,
eroded. Also included were minor areas of Farnum loam,
1 to 3 percent slopes, and of Ost clay loam, 1 to 4 percent
slopes.

This Bethany soil is suited to all the dryland crops and
native grasses commonly grown in the county. Nearly all
of the acreage is in wheat and sorghum. The crops respond
to applications of nitrate and phosphate. Water erosion
is a hazard unless practices are used to control it. Terrac-
ing, farming on the contour, and managing crop residue
properly help to control erosion and to increase the absorp-
tion of water. (Capability unit ITe-2, Loamy Upland
range site)

Bethany silty clay loam, 1 to 4 percent slopes,
eroded (Bc).—This soil occurs throughout the south-cen-
tral and southwestern parts of the county. It is mostly
on rounded hills and along drainageways m the uplands,



10 SOIL SURVEY

mainly near areas of other Bethany soils. Moderate erosion
has taken place. Water erosion has removed most of the
original surface layer of silt loam, and the present surface
layer has a texture of silty clay loam and is about 8 inches
thick. In places tillage has mixed part of the subsoil with
the remaining surface soil. Lime is at some depth between
about 16 and 30 inches.

Small areas of Bethany silt loam, 1 to 3 percent slopes,
were included with this soil in mapping. Also included
were small areas of Ost clay loam, 1 to 4 percent slopes.

This Bethany soil is well suited to the dryland crops and
native grasses commonly grown in the county, and most
of the acreage is in wheat and sorghum. Severe water ero-
sion is a hazard unless this soil is protected by a cover of
plants or by crop residue. Terracing, farming on the con-
tour, and managing crop residue properly all help to con-
trol erosion. Good response is obtained from applications
of nitrate and phosphate. (Capability unit IITe-5, Loamy
Upland range site)

Broken Alluvial Land

Broken alluvial land (0 to 20 percent slopes) (Br) is a
miscellaneous land type that consists of the channel and
the banks of the Ninnescah River. The areas in which it
occurs range from 100 to 300 feet in width. Where they
occur, the stream channel is generally less than 100 feet
wide, and it is only 30 to 75 feet wide in most places. The
areas on the banks of the river are gently sloping to steep
and consist of overfalls 100 to 200 feet wide and 5 to 10
feet above the stream channel. They consist of sandbars
and of scoured-out pockets that are exposed during pe-
riods of normal streamflow. The areas are flooded when the
water is high.

This land type is not suitable for cultivation and has
little value for grazing. It is used chiefly for recreation
and as habitat for wildlife. (Capability unit VIIw-1, Un-
stable range site)

Carwile Series

The Carwile series consists of deep, dark-colored, some-
what poorly drained soils that have developed in old clayey
alluvium and in moderately sandy material deposited by
wind. These soils are nearly level and are in slight de-
pressions in some places. They occur in small patches
throughout the county but are mainly in the northern half.

In most places the surface layer is grayish-brown fine
sandy loam that is about 12 inches thick and has a few
strong-brown mottles in places. It has weak granular struc-
ture and is soft when dry and friable when moist. The
subsoil 1s generally dark grayish-brown or grayish-brown
heavy sandy clay loam to clay mottled with strong brown
or gray. It is about 85 inches thick, has blocky or sub-
angular blocky structure, and is very hard when dry and
firm when moist. The substratum is distinetly mottled,
massive sandy clay loam that is very hard when dry and
firm when moist. It is frequently wet because of the
perched water table, and it is neutral in reaction.

Permeability is slow. During wet seasons the water
table is within the root zone of crops, and crops are oc-
casionally drowned unless surface drainage is provided.
Wind erosion is a hazard if these soils are not protected
by a cover of plants or by crop residue.

The Carwile soils are suited to all the dryland crops and
native grasses commonly grown in the county. Nearly all
of the acreage is in wheat and sorghum, but a few small
areas are still in native pasture.

Typical profile of a cultivated Carwile fine sandy loam
(1,840 feet south and 250 feet west of the northeast corner
ofsec.15,T.26 S.,R. 14 W.) :

A1—0 to 12 inches, grayish-brown (10YR 5/2) fine sandy loam,
very dark grayish brown (10YR 3/2) when moist; a
few, fine, faint, strong-brown mottles ; weak, fine, gran-
ular structure; soft when dry, friable when moist ; pH
6.0 ; clear, smooth boundary.

B1—12 to 20 inches, dark grayish-brown (10YR 4/2) sandy
clay loam, very dark grayish brown (10YR 3/2) when
moist ; common, fine, distinet, strong-brown mottles;
weak, medium, subangular blocky structure ; very hard
when dry, firm when moist; pH 6.5; gradual, wavy
boundary. )

B2t—20 to 33 inches, grayish-brown (10YR 5/2) clay, very
dark grayish brown (10YR 3/2) when moist ; common,
fine, distinct, strong-brown mottles; moderate, me-
dium, blocky structure; extremely hard when dry,
extremely firm when moist; thick, continuous clay
films; pH 7.0; gradual, irregular boundary.

B3—33 to 47 inches, pale-brown (10YR 6/3) heavy sandy clay
loam, grayish brown (10YR 5/2) when moist; com-
mon, fine, distinet, strong-brown mottles; weak, fine,
angular blocky structure; very hard when dry, very
firm when moist; pH 7.5; gradual, irregular boundary.

C—47 to 60 inches, light brownish-gray (10YR 6/2) sandy clay
loam, dark grayish brown (10YR 4/2) when moist;
common, fine, distinct mottles; massive; very hard
when dry, firm when moist; pH 7.0.

The A horizon ranges from 8 to 14 inches in thickness. In
some places wind has deposited a layer of loamy fine sand,
2 to 4 inches thick, on the surface. In others it has sifted out
the finer particles from the fine sandy loam of the surface
layer and has left a layer of loamy fine sand 2 to 4 inches
thick. The B horizons range from 25 to 40 inches in com-
bined thickness. Depth to the B2t horizon ranges from 16 to
25 inches. When this soil is dry, the color of the B horizons
ranges from dark grayish brown to gray. The B3 horizon and
the C horizon are calcareous in places.

The Carwile soils occur with Pratt, Naron, and Farnum
soils. Unlike the Pratt soils, they have a subsoil of mottled
sandy clay loam to clay. The Carwile soils have a profile
somewhat similar to those of the Naron and Farnum soils,
but their subsoil is more clayey and is compact and mottled.
They are more sandy than the Tabler soils, but they occur in
low spots like those soils.

Carwile fine sandy loam (0 to 2 percent slopes) (Ca).—
This nearly level soil occurs in low areas or slight depres-
sions, generally with Pratt and Naron soils. It is slightly
eroded. The profile is similar to the one described for the
series. The compact layer is at some depth between 16 and
25 inches.

Included with this soil in mapping were a few small
areas of Pratt loamy fine sand, undulating; Naron fine
sandy loam, 0 to 1 percent slopes; and Farnum fine sandy
loam, 0 to 1 percent slopes. The areas also contain many
potholes, or small depressions, that are shown on the soil
map by a spot symbol.

This soil is well suited to all the dryland crops com-
monly grown in the county. Nearly all of the acreage is
in wheat and grain sorghum. Natural fertility is mod-
erate, but the crops, especially small grains, respond to
applications of fertilizer. In most places the soils are more
deficient in nitrogen than in phosphorus. Response is
greater, however, where both kinds of fertilizer are ap-
plied than where nitrate alone is added. Stubble-mulch
tillage and stripcropping help to control wind erosion and
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to maintain the content of organic matter. In places sur-
face drainage is also needed to drain the potholes. This
soil can be leveled and is suited to flood irrigation if good
surface drainage can be established. (Capability unit
ITw-2, Sandy range site)

Case Series

The Case series consists of loamy, light-colored, cal-
careous soils that are well drained and have formed in
highly calcareous outwash sediment. These soils are mod-
erately to strongly sloping. They occur around upland
drainageways in the southwestern and eastern parts of the
county. In Pratt County the Case soils are not mapped
separately but are mapped with Clark soils.

In most places the surface layer is pale-brown clay loam
that has granular structure. This layer is about 6 inches
thick. It is hard when dry and friable when moist. It is
calcareous and contains many small, hard concretions of
lime. Beneath the surface layer is a layer of very pale
brown clay loam that has granular structure and is about
14 inches thick. This layer is hard when dry and friable
when moist, is strongly calcareous, and contains many hard
anid soft concretions of lime. The underlying material is
light-colored, highly calcareous clay loam that is massive
and is very hard when dry and friable when moist. From
30 to 80 percent of the underlying material, by volume,
congsists of soft and hard concretions of lime.

These soils are moderately permeable and are low in
content of organic matter. They are susceptible to serious
water erosion and wind erosion when the surface is not
protected by a cover of plants. Response is good to applica-
tions of a complete fertilizer.

The moderately sloping areas of Case soils are suited
to wheat, sorghum, and legumes. In those areas nearly all
of the acreage is in wheat and sorghum. The areas that
have stronger slopes are in native grass and are used as
range.

Typical profile of a cultivated Case clay loam (2,150 feet
nerth and 450 feet west of the southeast corner of sec. 81,
T. 28. S, R. 15 W.) ¢

Ap—O0 to 6 inches, pale-brown (10YR 6/3) clay loam, brown
(10YR 4/3) when moist; moderate, medium, granu-
lar structure; hard when dry, friable when moist;
caleareous, and contains many small, hard concretions
of calcium carbonate; gradual boundary.

Clca—~6 to 20 inches, very pale brown (10YR 7/3) clay loam,
brown (10YR 5/3) when moist; moderate, medium,
granular structure; hard when dry, friable when
moist; strongly calecareous; about 40 percent, by vol-
ume, is soft and hard masses of segregated calcium
carbonate; gradual boundary.

C2ca—20 to 50 inches -, brownish-yellow (10YR 6/6) light
clay loam, yellowish brown (10YR 5/6) when moist;
massive; very hard when dry, friable when moist;

calcareous; about 30 percent, by volume, is masses
of segregated calcium carbonate.

The A horizon ranges from pale brown to light gray in
color and from 3 to 8 inches in thickness. Its texture is dom-
inantly clay loam, but it is fine sandy loam in some places
where these soils occur near sandy soils.

In Pratt County the Case soils are mapped only in com-
plexes with Clark soils. They have a lighter colored surface
layer (fig. 5) than the Clark soils, but their profile is some-
what similar in other respects.

Case-Clark complex, 3 to 7 percent slopes (Ccj.—The
soils of this complex occur mainly on knolls in the eastern
part of the county and around drainageways in the south-

Figure 5—A cultivated field of soils of Case-Clark complex, 3 to 7
percent slopes. The light-colored areas are the Case soil, and the
dark-colored ones are the Clark.

western part. The complex consists of areas of Case and
Clark soils that occur in too intricate a pattern to be sepa-
rated on the soil map. About 70 percent of the complex
consists of Case clay loam; 25 percent, of Clark clay loam;
and 5 percent, of Clark and Casé fine sandy loams.

The Case soils have a profile similar to the one described
for the Case series. The Clark soil has a profile similar to
the one described for the Clark series, but the surface layer
vanges from pale brown to dark grayish brown in color.
It 1s about 6 inches thick and is highly calcareous. The sur-
face layer is underlain by very pale brown, limy soil
material.

In some places small areas of Albion sandy loam were
included with these soils in mapping.

Because the soils of this complex are highly susceptible
to erosion, they are not well suited to cultivated crops
grown year after year. Also, the surface layer seals over
and crusts easily after rains and the rate of water absorp-
tion is low.

Legumes and grasses grown 3 years out of 4 help to
maintain the content of organic matter and increase the
supply of plant nutrients and the rate of water absorption.
Nearly all of the acreage is in wheat and sorghum. Wheat
is a suitable crop, but sorghum is sometimes affected by
chlorosis, a yellowing of the leaves, because of the high
content of lime in these soils. Installing terraces, farming
on the contour, and managing crop residue will help to
control water erosion. Phosphate and a fertilizer high in
nitrogen are both needed to maintain the supply of plant
nutrients. (Capability unit IVe—4, Limy Upland range
site)

Case-Clark complex, 7 to 15 percent slopes (Ck.—
About 60 percent of this soil complex is Case clay loam,
and 25 percent is Clark clay loam. An additional 5 per-
cent is Albion sandy loam, another 5 percent is Clark and
Case fine sandy loams, and still another 5 percent is Kaw
silt loam, frequently flooded. The Kaw soil is on the bot-
toms of narrow drainageways. The other soils occur
around drainageways, mainly in the east-central and
southwestern parts of the county. Except for the stronger
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slopes, the soils are similar to the soils of Case-Clark com-
plex, 3 to 7 percent slopes.

Because of their strong slopes and susceptibility to water
erosion, the soils of this complex are not suitable for cul-
tivated crops but are well suited to range. Nearly all of the
acreage is In range, but a few small areas are cultivated.
The cultivated areas are moderately to severely eroded,
but the areas used for range are only slightly eroded. A
large amount of forage is produced where good range man-
agement is practiced. (Capability unit Vle-1, Limy Up-
land range site)

Clark Series

The Clark series consists of deep, well-drained, nearly
level to strongly sloping soils that contain a large amount
of lime. These highly calcareous soils are mainly on up-
lands in the eastern half of the county, but the steeper
areas are on the side slopes of drainageways in the south-
western part. The soils have formed in calcified, highly
calcareous old alluvium that has a texture of loam to clay
loam.

In most places the surface layer is grayish-brown clay
loam about 8 inches thick. It is calcareous and is slightly
hard when dry and friable when moist. Beneath the sur-
face layer is a layer of pale-brown clay loam that is cal-
careous and is about 6 inches thick. This layer contains
many concretions of soft lime. It has granular structure
and 1s slightly hard when dry and sticky when moist. The
substratum is light-colored, highly calcareous clay loam.
It has subangular blocky structure and is hard when dry
and friable when moist. About 80 to 80 percent of the sub-
stratum, by volume, consists of soft and hard concretions
of lime.

These soils are moderately permeable but are susceptible
to erosion by water and wind. The moderately sloping soils
are subject to severe sheet erosion when they are not pro-
tected by a cover of plants.

The Clark soils are suited to wheat, sorghum, and grass,
and they are also suited to sweetclover if enough moisture
is available. Nearly all of the acreage is in wheat and sor-
ghum, but the yields of sorghum are sometimes low because
the lime in the soils causes chlorosis. The strongly sloping
Clark soils are used'as range, and some of the eroded areas
that were formerly cultivated have been reseeded to grass.

Typical profile of a cultivated Clark clay loam (2,540
feet south and 100 feet west of the northeast corner of sec.
24, T.28 S,, R. 12 W.) :

Al1l—O0 to 8 inches, grayish-brown (10YR 5/2) clay loam, very
dark grayish brown (10YR 3/2) when moist; moder-
ate, medium, granular structure; slightly hard when
dry, friable when moist; calcareous; clear, wavy
boundary.

AC—S8 to 14 inches, pale-brown (10YR 6/3) clay loam, dark
brown (10YR 4/3) when moist; strong, medium, gran-
ular structure; slightly hard when dry, friable when
moist; caleareous; contains many concretions of soft
lime; gradual, wavy boundary.

Clca—14 to 22 inches, very pale brown (10YR 7/4) clay loam,
yellowish brown (10YR 5/4), when moist; hard when
dry, friable when moist; weak, coarse, subangular
blocky structure; calecareous; about 50 percent, by
volume, is hard to soft masses of calcium carbonate;
gradual, irregular boundary.

C2ca—22 to 50 inches, brownish-yellow (10YR 6/6) light clay
loam, yellowish brown (10YR 5/6) when moist; mas-
sive ; porous; calcareous; about 30 percent, by volume,
consists of masses of caleium carbonate.

The A horizon ranges from clay loam to fine sandy loam in
texture, from 4 to 14 inches in thickness, and from dark grayish
brown to grayish brown in color. The AC horizon ranges from
4 to 10 inches in thickness, In some places these soils are non-
caleareous to a depth of about 12 inches, but they are typically
calcareous to the surface,

The Clark soils occur mainly with Ost, Bethany, and Case
soils. Unlike the Ost soils, they have a calcareous surface layer,
and they lack a B2t horizon. They have a less clayey subsoil
than the Bethany soils and are caleareous closer to the surface.
Clark soils have a darker colored surface layer than Case soils.

Clark clay loam, 1 to 4 percent slopes (Cm).—Thisis a
gently sloping soil on uplands, mainly in the east-central
part of the county. It is slightly eroded and has a surface
layer that is sticky when wet. The profile is similar to the
one described for the series.

Included with this soil in mapping were small areas of
Case-Clark complex, 3 to 7 percent slopes, and of Ost clay
loam, 1 to 4 percent slopes. Also included were small areas
of Clark fine sandy loam, 1 to 8 percent slopes.

Water erosion 1s a hazard when this soil is cultivated
and is not protected by a cover of plants. The surface layer
contains a large amount of lime, and in places lime pebbles-
are on the surface. When this soil is wet, implements used
for tillage do not scour. Stubble-mulch tillage helps to pre-
vent runoff, improves soil tilth, and keeps the surface soil
porous. Terraces and contour farming help to control
erosion,

This soil is suited to all the dryland crops and grasses
commonly grown in the county, but it appears to be better
suited to wheat than to other crops. Much of the acreage is
in wheat and grain sorghum, but the high content of lime
makes sorghum slightly susceptible to chlorosis. Sweet-
clover and alfalfa grow fairly well if enough moisture is
available. The soils are low in nitrogen and phosphorus,
and crops respond to applications of those elements.
(Capability unit ITTe-3, Limy Upland range site)

Clark fine sandy loam, 1 to 3 percent slopes (Cn).—
This soil is gently sloping in some places and gently un-
dulating in others. It occurs mainly in the eastern part of
the county, in most places with areas of Pratt loamy fine
sand and Naron fine sandy loam. Slight erosion has taken
place. In most places the profile is similar to the one de-
scribed for the series, but the surface layer generally has a
texture of fine sandy loam. In some places, however, wind
has sifted out the finer particles and has left a layer of
loamy fine sand, 2 to 5 inches thick, on the surface.

Included with this soil in mapping were small aveas of
Naron fine sandy loam, 1 to 3 percent slopes, and of Clark
clay loam, 1 to 4 percent slopes. Also included were small
areas of Pratt loamy fine sand, undulating.

Permeability is moderate, and this soil has good water-
holding capacity. It is subject to water erosion and wind
erosion, however, if it is not protected by a cover of plants
or crop residue.

This soil is well suited to the dryland crops and grasses
commonly grown in the county. It is also well suited to
sweetclover and alfalfa if enough moisture is available for
those crops. Installing terraces and farming on the contour
help to control erosion in the gently sloping areas, and
stripcropping and stubble-mulch tillage help to control
erosion in the undulating areas not suitable for terracing.
Crops grown on this soil respond to applications of phos-
phate and a fertilizer high in nitrogen. (Capability unit
I1Te-3, Limy Upland range site)
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Clark-Ost clay loams, 0 to 1 percent slopes (Co}.—
This soil complex consists mainly of nearly level Clark and
Ost soils that occur in such an intricate pattern it was not
practical to map them separately. About 70 percent of the
acreage is Clark clay loam, and 25 percent is Ost clay loam.
An additional 8 percent is Clark fine sandy loam, and 2
percent i1s Naron fine sandy loam. The soils occur mainly
1n the eastern part of the county near Preston and Isabel
(in Barber County). Typical profiles are described under
the Clark and Ost series.

The soils of this complex are well suited to all the dry-
land crops commonly grown in the county. They are also
suited to legumes if enough moisture is available. Nearly
all of the acreage is in wheat and grain sorghum (fig. 6).
(Capability unit ITe—4, Limy Upland and Loamy Upland
range sites)

Croft Series

The Croft series consists of sandy, somewhat excessively
drained, nearly level soils that are moderately shallow
over sand. These soils are on terraces along the major
streams in the county. They have formed in coarse-
textured alluvium that, in a few places, has been reworked
by wind to a depth of a few inches.

In most places the surface layer is grayish-brown
loamy fine sand about 13 inches thick. It is structureless,
is loose when dry and very friable when moist, and is
slightly acid. Beneath the surface layer is a layer of struc-
tureless, brown loamy fine sand that is about 12 inches
thick, is loose both when dry and when moist, and is
slightly - acid. The substratum is light yellowish-brown
sand that is structureless, is loose both when dry and when
moist, and is neutral or moderately alkaline in reaction.

Permeability is rapid, and internal drainage is exces-
sive. The water-holding capacity is low: ‘Wind erosion is
a severe hazard if these soils are not protected by a-cover
of plants or crop residue.

Figure 6.—A new seeding of wheat on Clark clay loam. This seil
is highly calcareous, and it has white pebbles of lime on the sur-
face in many places.

The Croft soils are not suitable for field crops and are
mostly in native grasses. Some small areas are used for
rye pasture. .

Typical profile of Croft loamy fine sand in pasture
(1,100 feet east and 850 feet north of the southwest corner
of sec. 25, T.27TS,,R. 11 W.) :

A1—0 to 13 inches, grayish-brown (10YR 5/2) loamy fine sand,
dark grayish brown (10YR 4/2) when moist; single
grain; loose when dry, very friable when moist; pH
6.5; clear, smooth boundary.

AC—13 to 25 inches, brown (10YR 5/3) loamy fine sand, dark
brown (10YR 4/3) when moist; single grain; loose
both when dry and when moist; pH 6.5; clear, irregu-
lar boundary. .

C—25 to 40 inches +, light yellowish-brown (10YR 6/4) fine
and medium sand, dark brown (10YR 4/3) when
moist; single grain; loose both when dry and when
moist ; pH 7.8.

The Al horizon ranges from 6 to 15 inches in thickness and
from light fine sandy loam to loamy fine sand in texture. In
places it contains a large amount of gravel. When the Al
horizon is dry, its color ranges from dark grayish brown to
brown, The AC horizon ranges from 6 to 15 inches in thickness
and grades to coarse sand and gravel at some depth between
15 and 30 inches.

The Croft soils are lighter colored and more sandy than
the Waldeck soils, and they lack the fairly thick B2 horizon
that is typical in the profile of the Waldeck soils. The Croft
soils are lighter colored than the Xanza and Plevna soils,
and they do not have a high water table like those soils.

Croft soils (0 to 2 percent slopes) (Cs).—These are the
only Croft soils mapped in Pratt County. They are
slightly eroded and are on terraces along the major
streams in the county. The profile is similar to the one
described for the series, but the surface layer is only
about 10 inches thick in places and ranges from light fine
sandy loam to loamy fine sand in texture. The underlying
material is medium and coarse sand.

Included with these soils in mapping were small areas of
Waldeck fine sandy loam. Also included were soils of the
Kanza-Plevna complex. :

If the Croft soils are well managed, they are suited to
tall and mid grasses. They are suitable for range and for
wildlife habitat, and nearly all of the acreage is in range.
Soil blowing is a serious hazard, however, unless the
soils are protected. Blowing is likely to start and cactus
and other annual weeds quickly invade in areas that are
overgrazed. (Capability unit VIe-2, Sands range site)

Farnum Series

The Farnum series consists of deep, dark-colored soils
that are well drained and are nearly level to moderately
sloping. These soils are on uplands in nearly all parts of
the county. They have formed in moderately fine tex-
tured outwash sediment and moderately sandy windblown
material.

In most places the surface layer is grayish-brown loam
about 10 inches thick. It has weak granular structure, is
soft when dry and very friable when moist, and is slightly
acid. The upper part of the subsoil is dark grayish-brown
light clay loam about 6 inches thick. It has moderate,
coarse, granular structure, is hard when dry and friable
when moist, and is neutral in reaction. The lower part
of the subsoil is brown light clay loam about 26 inches
thick. It has blocky structure, is hard or very hard when
dry and firm when moist, and is neutral or mildly alka-
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line in reaction, The substratum is brown fine sandy loam
that has weak granular structure. It is slightly hard when
dry and friable when moist and is mildly alkaline.

Permeability is moderate, but these soils have slow in-
ternal drainage and good water-holding capacity. Water
erosion and wind erosion are hazards.

The Farnum soils are well suited to all the dryland
crops and grasses commonly grown in the county. Nearly
all of the acreage is cultivated, but some of the sloping areas
are in grass. Wheat and sorghum are the main crops.

Typical profile of a cultivated Farnum loam (550 feet
west and 200 feet north of the southeast corner of sec. 7,
T.28S.,R. 14 W.):

A1—O0 to 10 inches, grayish-brown (10YR 5/2) loam, very dark
grayish brown (10YR 3/2) when moist; weak, fine,
granular structure; soft when dry, very friable when
moist; pH 6.5; clear, smooth boundary.

B1—10 to 16 inches, dark grayish-brown (10YR 4/2) light clay
loam, dark brown (10YR 8/3) when moist; moderate,
coarse, granular structure; hard when dry, friable
when moist; pH 7.0; clear, wavy boundary.

B21t—16 to 30 inches, brown (10YR 5/3) clay loam, dark brown
(10YR 4/3) when moist; moderate, medium, sub-
angular blocky structure; very hard when dry, firm
when moist ; thin, continuous clay films; pH 7.0; grad-
ual, irregular boundary.

B22t—30 to 42 inches, brown (7.5YR 5/4) light clay loam, dark
brown (7.5YR 4/4) when moist; moderate, fine, sub-
angular bloeky structure; hard when dry, firm when
moist; pH 7.5 ; gradual, irregular boundary.

C—42 to 56 inches, brown (7.5YR 5/4) fine sandy loam, dark
brown (7.5YR 5/4) when moist; weak, medium, gran-
ular structure; slightly hard when dry, friable when
moist; pH 7.8.

The A horizon ranges from 7 to 14 inches in thickness and
from loam or fine sandy loam to clay loam in texture. When
dry, it ranges from brown to dark grayish brown in color. The
B horizons range from 20 to 36 inches in combined thickness
and from sandy clay loam to clay loam in texture. In places the
B22t horizon is mottled. The O horizon ranges from fine sandy
loam to clay loam in texture. It is calcareous in places.

The Farnum soils have a less clayey subsoil than the Bethany
soils. They have a more clayey subsoil and more blocky subsoil
structure than the Shellabarger and Naron soils. The Farnum
soils have a less compact, less mottled subsoil than the Carwile
soils.

Farnum loam, 0 to 1 percent slopes {Fm).—This is a
slightly eroded soil, mainly in the central and west-central
parts of the county. Its surface layer is about 12 inches
thick, is soft when dry and friable when moist, and is
slightly acid to neutral in reaction. The subsoil is about 36
inches thick. Its texture is sandy clay loam to clay loam,
and its structure is subangular blocky. Included with this
soil in mapping were small areas of Carwile fine sandy
loam that were too small to be mapped separately.

Wind erosion is a hazard when this Farnum soil is not
adequately protected by a cover of plants or crop residue.
In some places surface drainage is needed during wet
seasons.

This soil is well suited to all the dryland crops and
grasses commonly grown in the county. Nearly all of the
acreage is in wheat and grain sorghum. The crops respond
to applications of phosphate and a fertilizer high in nitro-
gen. Good management of crop residue helps to control
wind erosion and increases the absorption of water. This
soil is suitable for leveling and flood irrigation. (Capabil-
ity unit ITe-3, Loamy Upland range site)

Farnum loam, 1 to 3 percent slopes (Fn).—This soil is
mainly in the central part of the county. It is gently slop-
ing or gently undulating and is slightly eroded. In most re-
spects the profile is similar to the one described for the
series. The subsoil is slightly acid to neutral in reaction.

Included with this soil in mapping were small areas of
Naron loam, 1 to 3 percent slopes, and Bethany silt loam,
1 to 3 percent slopes. Also included were small areas of
soils that have some characteristics of both Shellabarger
fine sandy loam and Farnum loam.

This Farnum soil is well suited to all the dryland crops
and grasses commonly grown in the county. Nearly all of
the acreage is in wheat and sorghum. The crops respond
to applications of phosphate and a fertilizer high in nitro-

en. Water erosion is a hazard unless this soil 1s protected

y a cover of plants or crop residue, but terraces and con-
tour farming help to control erosion. (Capability unit
ITe-2, Loamy Upland range site)

Farnum loam, 3 to 6 percent slopes (Fu).—This mod-
erately sloping soil is on knolls and around drainageways,
mainly in the eastern half of the county. It is slightly
eroded. In most respects the profile is similar to the one
described for the series. Included with this soil in mapping
were small areas of Shellabarger fine sandy loam, 1 to 4
percent slopes.

This Farnum soil is suited to all the dryland crops and
grasses commonly grown in the county. Except for small
areas that are adjacent to drainageways and in grass,
nearly all of the acreage is in wheat. Water erosion is a
severe hazard where this soil is cultivated. Installing ter-
races and farming on the contour help to control erosion.
Stubble-mulch tillage decreases the amount of runoff and
helps to conserve moisture. (Capability unit IITe-4,
Loamy Upland range site) -

Farnum clay loam, 3 to 6 percent slopes, eroded
(Fa).—This soil occurs on knolls and around drainageways
with Farnum loam, 8 to 6 percent slopes. All of the
acreage was formerly cultivated, but some areas have been
reseeded to native grasses. The surface layer is about 7
inches thick. In many places it contains soil material from
the subsoil that has been mixed into it by tillage. The sub-
soil is about 30 inches thick.

Because this soil is already moderately eroded and is
subject to further erosion, it is not well suited to cultivated
crops grown year after year. Seeding to legumes or similar
crops 1s desirable. If cultivated crops are grown, this soil
needs to be protected by installing terraces, farming on
the contour, and managing plant residue properly. Crops
grown on it respond to applications of phosphate and a
fertilizer high in nitrogen. (Capability unit IVe-3, Loamy
Upland range site)

Farnum fine sandy loam, 0 to 1 percent slopes (Fe).—
This soil is slightly eroded. It occurs with Naron and
Pratt soils, mainly in the northern part of the county. Its
surface layer is fine sandy loam that has weak granular
structure and is about 11 inches thick. The subsoil is sandy
clay loam or clay loam that has blocky structure and 1s
about 30 inches thick. The lower part of the subsoil con-
tains brown mottles.

Included with this soil in mapping were small areas
of Carwile fine sandy loam. Also included were small areas
of Naron fine sandy loam, 0 to 1 percent slopes.

This Farnum soil absorbs moisture readily and has good
water-holding capacity. It has a moderate supply of
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plant nutrients. Wind erosion is a severe hazard when this
soil is not protected by a cover of plants or crop residue.

This soil is well suited to all the dryland crops com-
monly grown in the county. Most of the acreage 1s In
wheat and sorghum. Stubble-mulch tillage and strip-
cropping can be used to give some protection from erosion,
and those practices also help to conserve moisture. This is
a suitable soil for leveling and irrigation. (Capability
unit ITe-3, Sandy range site)

Farnum-Carwile complex (0 to 1 percent slopes)
(Fw).—This soil complex consists primarily of Farnum
and Carwile soils that occur in such an intricate pattern 1t
was not feasible to separate them on the soil map. About
60 percent of the acreage is Farnum loam, 0 to 1 percent
slopes; 80 percent is Carwile fine sandy loam; and 10 per-
cent is Naron fine sandy loam, 1 to 3 percent slopes. 'The

rofile of the Farnum soil is similar to the one described

or the Farnum series. A profile typical of the Carwile
and Naron soils is described under the Carwile and Naron
series. The soils are mainly in the northeastern part of the
county. They are mostly nearly level and contain a few
shallow depressions and low hummocks. The Farnum and
Naron soils occupy the higher areas, and the Carwile soil
is in the depressions. ,

Runoff and internal drainage are slow. During wet
seasons, crops in some of the low areas are likely to be
drowned. Stubble-mulch tillage conserves moisture . and
increases the absorption of moisture.

The soils of this complex are suited to all of the dryland
crops and grasses commonly grown in the county. Most
of the acreage is in wheat and grain sorghum. (Capa-
bility unit IIc-8, Loamy Upland and Sandy range sites)

Kanza Series

The Kanza series consists of dark-colored, somewhat
poorly drained subirrigated soils that are nearly level.
These soils are along streams throughout the county.
They have formed in well-sorted windblown fine sands.

In most places the surface layer is dark grayish-brown
loamy fine-sand about 11 inches thick. It has weak granu-
lar structure, is slightly hard when dry and friable when
moist, and is slightly acid. Beneath the surface layer is a
layer of grayish-brown loamy fine sand that is 7 to 10
inches thick and is mottled with fine gray and brown spots.
This layer is structureless, is soft when dry and very fri-
able when: moist, and is slightly acid. The substratum is
light brownish-gray fine sand mottled with brown and
gray spots. It is structureless, loose both when dry and
when moist, and mildly alkaline.

Runoff and internal drainage are very slow. Permeabil-
ity is rapid above the water table. The water table is at
a depth of 1 to 3 feet during the cool seasons and at a
depth of 5 to 7 feet during the warm seasons. During
unusually wet seasons, it is occasionally near the surface.

The Kanza soils are well suited to range if they are
properly managed. They are used mainly for range or for
meadow from which hay is cut. The high water table and
susceptibility to wind erosion make them unsuitable for
cultivated crops.

Typical profile of Kanza loamy fine sand in range (700
feet south and 1,420 feet west of the northeast.corner of
sec. 31, T.27S.,R. 11 W.) :

A1—0 to 11 inches, dark grayish-brown (10YR 4/2) loamy
fine sand, very dark grayish brown (10YR 3/2) when
moist ; weak granular structure; slightly hard when
dry, friable when moist; slightly acid; gradual
boundary. )

AC—11 to 18 inches, grayish-brown (10YR 5/2) loamy fine
sand, dark grayish brown (10YR 4/2) when moist;
common, fine, distinct, strong-brown (7.5YR 5/6)
mottles; structureless; soft when dry, very friable
when moist ; slightly acid ; gradual boundary.

C—18 to 40 inches, light brownish-gray (10YR 6/2) fine sand,
grayish brown (10YR 5/2) when moist; common,
coarse, distinet, strong-brown (7.5YR 5/6) and dark-
gray (10YR 4/1) mottles; structureless; loose both
when dry and when moist; mildly alkaline.

‘When the Al horizon is dry, its color ranges from grayish
brown to gray. In most places distinct mottles are within 15
inches of the surface. The reaction of the Al horizon ranges
from medium acid to slightly acid. The texture of the AC ho-
rizon ranges from sand to heavy loamy fine sand, and the tex-
ture of the C horizon ranges from fine sand to coarse sand
and gravel. .

In Pratt County the Kanza soils occur with Plevna soils
and are mapped in soil complexes with those soils. They are
at higher elevations and have a lower water table than the
Plevna soils. The Kanza soils are noncalcareous and more
sandy than the Waldeck soils, and they lack the subsoil of
heavy clay that is typical of the Carwile soils. They are darker
colored and have a higher water table than the Croft soils.

Kanza-Plevna complex (0 to 2 percent slopes) (Kp).-—
The soils of this complex occur mainly on second bottoms
of permanent streams throughout the county. They are
subirrigated and are somewhat poorly drained. The water
table is normally at a depth of about 2 feet, but it rises
to the surface during cool seasons. The complex consists
mainly of areas of Kanza and Plevna soils that occur in
such an intricate pattern it was impractical to separate
them on the soil map. About 40 percent of the acreage con-
sists of Kanza loamy fine sand; 35 percent, of Plevna
fine sandy loam; and 15 percent, of soils similar to the
Kanza but lighter colored and mottled at a greater depth.
Another 10 percent consists of about equal parts of Wal-
deck fine sandy loam and Wet alluvial land. Profiles typi-
cal of the Plevna and Waldeck soils are described under
their respective series.

Wetness caused by the high water table or by flooding
makes these soils unsuitable.for cultivation. Nearly all of
the acreage is in range, but a few areas are in meadow from
which hay is cut. The soils are the best in the county for
range if they are properly grazed. The moisture supplied
by subirrigation makes them well suited to meadow of
nati)ve hay. (Capability unit Vw-1, Subirrigated range
site

Kaw Series

Deep, dark-colored, nearly level soils that are well
drained make up the Kaw series. These soils are on nar-
row, smooth flood plains of intermittent streams in the
uplands, mainly in the southern part of the county. They
have formed in silty alluvium that is slightly acid to
neutral.

In most places the surface layer is dark grayish-brown
silt loam about 18 inches thick. It has granular structure,
is slightly hard when dry and very friable when moist,
and is slightly acid to neutral in reaction. Just beneath the
surface layer is a layer of dark grayish-brown light silty
clay loam that has granular structure and is about 22 inches
thick. That layer, like the surface layer, is slightly hard
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when dry and very friable when moist, and it is slightly
acid to neutral in reaction. The substratum is mainly brown
heavy silt loam, but it contains thin layers of sand and clay
in places. In some areas the substratum contains a few
fine mottles. It has granular structure, is soft when dry
and very friable when moist, and is neutral in reaction.

Kaw soils are moderately permeable and have good
water-holding capacity. In the lower lying areas adjacent
to intermittent streams, flooding is frequent. It is rare
where these soils lie farther back from the streams.

The Kaw soils are well suited to all the dryland crops
and grasses commonly grown in the county. About half of
the acreage is in wheat and grain sorghum, and the rest
is used for grazing or wildlife. )

Typical profile of a Kaw silt loam that is cultivated
(2,040 feet west and 1,000 feet north of the southeast
corner of sec. 6,T.29 S, R. 12 W.) :

All—0 to 18 inches, dark grayish-brown (10YR 4/2) silt loam,
very dark brown (10YR 2/2) when moist; strong,
medium, granular structure; slightly hard when dry,
very friable when moist; pH 6.5; clear, wavy
boundary.

A12—-18 to 40 inches, dark grayish-lrown (10YR 4/2) light
silty clay loam, very dark brown (10YR 2/2) when
moist; strong, medium and coarse, granular struc-
ture ; slightly hard when dry, very friable when moist ;
pH 6.5 ; clear, wavy boundary.

C—40 to 54 inches --, brown (10YR 5/3) heavy silt loam, dark
brown (10YR 4/3) when moist; moderate, medium,
granular structure; soft when dry, very friable when
moist; pH 7.0.

The All horizon ranges from 15 to 25 inches in thickness.
When that horizon is dry, its color ranges from dark gray
to dark grayish brown. The texture is dominantly silt loam,
but it is loam or light silty clay loam in places. The A12 horizon
ranges from 15 to 25 inches in thickness. The soil material
in the Al2 horizon grades to that in the C horizon. The C
horizon is at some depth between 30 and 50 inches.

Like the Zenda soils, the Kaw soils occur near streams, but
they have a less clayey profile than the Zenda soils. Also,
they are noncalcareous and are free of mottling.

Kaw silt loam (0 to 1 percent slopes) (Ks).—This is a
nearly level soil on smooth flood plains, mainly in the
southeastern part of the county along Sand Creek. It is
slightly eroded, but its profile is similar to the one de-
scribed for the series. Included in mapping were small
areas of Tabler clay loam in small depressions.

Kaw silt loam has high natural fertility, is moderately
permeable, and has good water-holding capacity. It has
medium surface and internal drainage. In places occa-
sional flooding occurs, but it is not extensive enough to
cause severe damage.

This soil is well suited to all the dryland crops and
grasses commonly grown in the county. Nearly all of the
acreage 1s in wheat, grain sorghum, and alfalfa. Managing
crop residue properly helps to keep the surface layer porous
and increases the absorption of moisture, This soil is suit-
able for land leveling and flood irrigation. (Capability
unit ITc-2, Loamy Terrace range site)

Kaw silt loam, frequently flooded (0 to 2 percent
slopes) (Kw).—This soil occurs on flood plains, 150 to 300
feet wide, along intermittent streams throughout the south-
ern half of the county. It occupies lower lying areas than
Kaw silt loam and is more frequently flooded. The soil is
nearly level and is slightly eroded. Its surface layer is
about 16 inches thick, has weak granular structure, and
is slightly acid to neutral in reaction. Just beneath the sur-

face layer is a layer that is similar in most respects but
generally has a texture of light silty clay loam.

Included with this soil in mapping were areas of soils
that have thin layers of sandy and clayey soil material in
the substratum. These included soils are in the beds of
intermittent streams that have sloping banks as high as
3 to 6 feet in places.

About half of the acreage of this soil is in wheat and
sorghum, and the rest is grazed or in meadow. This soil
is suited to all the dryland crops and grasses commonly
grown in the county. Flooding is the main hazard to
growing crops, but it is beneficial to crops in years of Jow
rainfall. When this soil is not protected by a cover of
plants or crop residue, water erosion and wind erosion
are minor hazards. Natural fertility is high, but crops
grown on this soil respond to nitrogen fertilizer and phos-
pha;:e. (Capability unit ITIw-2, Loamy Lowland range
site

Naron Series

The Naron series consists of deep, well-drained, moder-
ately sandy soils of the uplands. These soils are mainly
in the northern and eastern parts of the county. They are
nearly level to moderately sloping or undulating and have
formed in windblown material and old alluvium.

In most places the surface layer is dark grayish-brown
fine sandy loam about 8 inches thick. It has granular struc-
ture, is soft when dry and friable when moist, and is
generally medium acid. Beneath the surface layer is a
layer of dark grayish-brown heavy fine sandy loam about
5 inches thick. The soil material in that layer has medium
granular structure, is slightly hard when dry and very
friable when moist, and is medinm acid to slightly acid.
The subsoil is brown light sandy clay loam about 25 inches
thick. It has medium subangular blocky structure, is hard
when dry and friable when moist, and is mildly alkaline.
The substratum is brown fine sandy loam that is structure-
less, is slightly hard when dry and friable when moist,
and is moderately alkaline.

These soils are moderately permeable and have good
water-holding capacity. They are susceptible to wind ero-
sion and water erosion when the surface is not protected
by a cover of plants or crop residue.

The Naron soils are well suited to all the dryland crops
and grasses grown in the county. They are mainly in wheat
and grain sorghum.

Typical profile of a cultivated Naron fine sandy loam
(1,065 feet north and 140 feet east of the southwest corner
of sec. 34, T.26 S, R. 13 W.) :

A1—O0 to 8 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark grayish brown (10YR 3/2) when
moist; weak, fine, granular structure; soft when dry,
very friable when moist; pH 6.0; clear, wavy
boundary.

A3—8 to 13 inches, dark grayish-brown (10YR 4/2) heavy
fine sandy loam, very dark grayish brown (10YR 3/2)
when moist; moderate, medium, granular structure;
slightly hard when dry, very friable when moist;
pH 6.5 clear, wavy boundary.

B21t—13 to 23 inches, dark-brown (7.5YR 4/3) light sandy
clay loam, dark brown (7.5YR 3/3) when moist; mod-
erate, medium, subangular blocky structure; hard
when dry, friable when moist; pH 7.5; gradual, wavy
boundary.
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B22t—23 to 38 inches, brown (7.5YR 5/3) light sandy clay
loam, dark brown (7.5YR 4/3) when moist; weak,
medium, subangular blocky structure ; hard when dry,
friable when moist; pH 7.5; gradual, wavy boundary.

C—38 to 60 inches, brown (7.5YR 5/4) fine sandy loam, dark
brown (7.5YR 4/4) when moist; single grain; slightly
hard when dry, friable when moist; pH 8.0.

The A horizon ranges from fine sandy loam to loam in tex-
ture and from 6 to 12 inches in thickness. When that horizon is
dry, its color ranges from dark brown to dark grayish brown.
The texture of the B horizons ranges from heavy fine sandy
loam to sandy clay loam. The B22t horizon is calcareous in
places. In most places the C horizon has a texture of fine sandy
loam, but its texture is more clayey in some places.

The Naron soils oceur mainly with Pratt and Carwile soils,
but they have a less sandy surface layer and subsoil than the
Pratt soils. They have a less clayey subsoil than the Carwile
and Farnum soils, and unlike those soils, they have a sub-
soil that is generally free of mottling. The Naron soils lack the
reddish colors that are typical of the Shellabarger soils.

Naron fine sandy loam, 0 to 1 percent slopes (Nd).—
This soil is mainly in the central part of the county. It is
slightly eroded, but its surface layer is about 10 inches
thick in most places. Wind has sifted out the finer particles
in the surface layer in some areas and has left on the sur-
face a layer of loamy fine sand 2 to 4 inches thick. The
subsoil is heavy fine sandy loam or sandy clay loam that
has faint mottles in places. Included with this soil in
mapping were small areas of Farnum fine sandy loam, 0 to
1 percent slopes.

This Naron soil is subject to erosion by wind if it is not
protected by a growing crop or crop residue. It is well
suited to all of the dryland crops and grasses commonly
grown in the county, and nearly all of the acreage is in
wheat and sorghum. Stubble-mulch tillage conserves mois-
ture and helps to prevent soil blowingﬁoy keeping plant
residue near the surface. In places stripcropping is also
needed to control soil blowing during dry seasons. This soil
is suited to land leveling for flood irrigation. Crops grown
on it respond to applications of nitrogen fertilizer and
phosphate. (Capability unit ITe-3, Sandy range site)

Naron fine sandy loam, 1 to 3 percent slopes (Nfj.—
This soil is mainly in the north-central, northeastern, and
southeastern parts of the county. It is gently sloping or
gently undulating and is slightly eroded. The surface layer
is generally about 8 inches thick and has a texture of fine
sandy loam. In some areas, however, wind has sifted out
the finer particles and the texture is now loamy fine sand
to a depth of 2 to 5 inches. Included in mapping were small
areas of Farnum loam, 1 to 3 percent slopes; Pratt loamy
fine sand, undulating; and Carwile fine sandy loam.

This Naron soil is subject to erosion by water and wind
if it is not protected by a cover of plants or crop residue.
In many places terraces and contour farming are needed
to help to control water erosion. The gently undulating
areas, however, are not suitable for terraces. In those
places stripcropping and stubble-mulch tillage can be used
to help control erosion.

This soil is well suited to all the grasses and dryland
crops commonly grown in the county. Nearly all of the
acreage is in wheat and sorghum. The crops respond to
applications of nitrogen fertilizer and phosphate. (Capa-
bility unit TITe-2, Sandy range site)

Naron fine sandy loam, 3 to 6 percent slopes (Ng).—
This soil is mainly in the north-central and northeastern
parts of the county. It is moderately sloping or moderately
undulating and is slightly eroded. The profile is similar to

the one described for the series, but the surface layer is
only 6 to 8 inches thick and is slightly acid.

I this soil is kept in good tilth, it readily absorbs water.
Much of the water from rainfall is lost, however, because
it runs off the steeper slopes. This soil is subject to erosion
when the surface is bare. Needed practices are terracing
and contour tillage. Contour tillage and tillage that leaves
plant residue on or near the surface help to protect the
soil from erosion and conserve moisture.

This soil is suited to all the dryland crops and grasses
commonly grown in the county. Nearly all of the acreage
is in wheat and sorghum. The crops respond to applications
of nitrogen fertilizer and phosphate. (Capability unit
ITTe-2, Sandy range site)

Naron loam, 0 to 1 percent slopes (Nk.—This nearly
level soil is mainly in the west-central part of the county.
It is slightly eroded. The surface layer is about 12 inches
thick, has granular structure, and is friable and easily
tilled. It is slightly acid. The subsoil has a texture of sandy
clay loam and has weak blocky structure. Included with
this soil in mapping were small areas of Farnum loam, 0
to 1 percent, slopes, and Carwile fine sandy loam.

This Naron soil is used mainly for wheat and sorghum,
but it is suited to all the dryland crops and grasses com-
monly grown in the county. The structure is favorable for
cropping, and this soil contains a moderate amount of plant
nutrients and responds well to good management. It is
susceptible to wind erosion, however, when it is not pro-
tected by a cover of plants or crop residue. Stubble-mulch
tillage that leaves ample crop residue on the surface is
a good practice for conserving moisture and helping to
control erosion. The crops respond to applications of ni-
trogen fertilizer and phosphate. The slopes are smooth and
are suitable for leveling for irvigation. (Capability unit
ITc-1, Loamy Upland range site)

Naron loam, 1 to 3 percent slopes (Nm).—This gently
sloping or gently undulating soil is mainly in the west-
central and central parts of the county. It is slightly
eroded. The surface layer is about 11 inches thick and is
slightly acid. The subsoil is neutral in reaction.

Included with this soil in mapping were small areas of
Naron fine sandy loam, 1 to 8 percent slopes, and of Far-
num loam, 1 to 3 percent slopes. Also included were minor
areas of Carwile fine sandy loam.

This Naron soil is moderately permeable and has good
water-holding capacity. It is subject to further erosion
by water.

This soil is well suited to all the dryland crops and
grasses commonly grown in the county. Nearly all of the
acreage is in wheat and sorghum. Terraces, contour
farming, and stubble-mulch tillage increase the rate of
infiltration and help to control erosion. Where this soil
contains enough moisture, crops grown on it respond to
applications of nitrogen fertilizer and phosphate. (Capa-
bility unit IIe-1, Loamy Upland range site)

Naron-Farnum complex (0 to 3 percent slopes) {Nn).—
This soil complex is composed primarily of Naron fine
sandy loam, 1 to 3 percent slopes, and Farnum loam, 0 to 1
percent slopes. The Naron soil makes up about 55 percent
of the acreage, and the Farnum soil, about 35 percent.
Carwile fine sandy loam makes up an additional 7 percent,
and Clark fine sandy loam, 1 to 8 percent slopes, makes up
about 8 percent. Profiles typical of the Farnum, Carwile,
and Clark soils are described under the vespective series.
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The soils of this complex are gently undulating and oc-
cur mainly in the northeastern part of the county near
Preston. The Naron soil is on knolls, and the Farnum soil
is in the areas between the knolls. The Carwile and Clark
components occupy small patches throughout the complex.
The soils are slightly eroded and are subject to further
erosion by water and wind.

These soils are well suited to all the dryland crops and
grasses commonly grown in the area. Nearly all of the
acreage is in wheat and sorghum. Stripcropping and stub-
ble-mulch tillage will help to control erosion and conserve
moisture. In most places the crops respond to applications
of nitrogen fertilizer and phosphate. (Capability unit
ITTe-2, §&ndy and Loamy Upland range sites)

Ost Series

Deep, well-drained, nearly level or gently sloping soils
that have a dark-colored surface layer and a highly cal-
careous subsoil are in the Ost sertes. These soils occur
mainly in the southwestern part of the county around
drainageways. They have formed on uplands in highly cal-
careous outwash sediment.

The surface layer is dark-gray clay loam about 9 inches
thick. It has granular structure, is hard when dry and
friable when moist, and is slightly acid. The subsoil
is brown to light yellowish-brown clay loam about 13 to 14
inches thick. It has subangular blocky structure and is
very hard when dry and firm to friable when moist. The
upper part of the subsoil is neutral in reaction. The lower
part is calcareous and contains concretions of soft lime.
The substratum is pale-brown clay loam that has weak
subangular blocky structure and is hard when dry and
friable when moist. It is strongly calcareous. From 15 to 75
percent of the substratum, by volume, is soft lime. )

" Permeability is moderately slow, and the water-holding
capacity is good. Natural fertility is moderate or moder-
ately high.

The Ost soils are well suited to all the dryland crops and
grasses commonly grown in the county. Nearly all of the
acreage is in wheat and sorghum, but some of the sloping
areas have been reseeded to native grasses.

Typical profile of a cultivated Ost clay loam (2,345 feet
south and 50 feet east of the northwest corner of sec. 22, T.

28 8., R. 15 W.) :

A1—0 to 9 inches, dark-gray (10YR 4/1) light clay loam, very
dark grayish brown (10YR 3/2) when moist; moder-
ate, fine, granular structure; hard when dry, friable
when moist: pH 6.5: clear, wavy boundary.

B2t—9 to 14 inches, brown (10YR 5/3) clay loam, dark brown
(10YR 3/3) when moist; strong, medium, subangular
blocky structure; hard when dry, firm when moist;
thin, patchy clay films; pH 7.0; clear, wavy boundary.

B22tca—I14 to 23 inches, light yellowish-brown (10YR 6/4)
clay loam, dark brown (10YR 4/3) when moist; strong,
medium, subangular blocky structure; very hard when
dry, friable when moist; thin, patchy clay films; cal-
careous, and contains a few soft concretions of cal-
careous material ; gradual, wavy boundary.

C—23 to 60 inches, pale-brown (10YR 6/3) clay loam, dark
brown (10YR 4/3) when moist; weak, coarse, sub-
angular blocky structure to nearly massive; hard
when dry, friable when moist; calcareous; about 25
percent, by volume, is soft caleium carbonate.

The A horizon ranges from 6 to 14 inches in thickness, When
dry, it ranges from dark gray to brown in color. The B horizons
range from 8 to 16 inches in combined thickness. When dry,
they range from brown to dark grayish brown in color. Depth

to glhe horizon where lime is concentrated ranges from 12 to 24
inches.

The Ost soils occur with Clark soils but have a thicker sur-
face layer, and their surface layer is noncalcareous. They have
a less clayey subsoil than the Bethany soils and also have lime
nearer the surface.

Ost clay loam, 0 to 1 percent slopes (Oc).—This nearly
level soil occurs in small patches throughout the south--
western part of the county. It is slightly eroded. Its sur-
face layer is about 12 inches thick, has granular structure,
and is slightly acid to neutral in reaction. The surface
layer grades to the subsoil, which has a texture of clay
loam and is about 16 inches thick. The subsoil has subangu-
lar blocky structure and has soft lime in the lower part.
Included in mapping were small areas of Bethany silt
loam, 0 to 1 percent slopes, and Clark clay loam, 0 to 1
percent slopes.

This Ost soil has good water-holding capacity, but it
does not absorb water well when the surface is bare. Nat-
ural fertility is moderate. ,

Nearly all of the acreage is in wheat and grain sorghum.
Stubble-mulch tillage should be practiced to keep the soil
porous and to prevent crusting and sealing of the surface
soil. The crops respond to applications of nitrogen fer-
tilizer and phosphate if the amount of soil moisture is
adec)luate. (Capability unit IIc—4, Loamy Upland range
site

Ost clay loam, 1 to 4 percent slopes (Os).—This soil
is on uplands, mainly in the southwestern part of the
county. It is slightly eroded: The profile is similar to the
one described for the series.

Included with this soil in mapping were small areas of
Clark clay loam, 1 to 4 percent slopes. Also included were
areas of Bethany silt loam, 1 to 8 percent slopes, and Beth-
any silty clay loam, 1 to 4 percent slopes, eroded.

This Ost soil is susceptible to water erosion when it is
not protected by a cover of plants or plant residue, but
it is suited to all of the dryland crops and grasses com-
monly grown in the county. Nearly all of the acreage is
in wheat and sorghum, but some of the stronger slopes
have been reseeded to native grasses. The crops respond to
applications of nitrogen fertilizer and phosphate. Ter-
races and contour farming are needed to conserve moisture
and to help to control erosion. Stubble-mulch tillage is also
needed to keep this soil porous and to increase the absorp-
tion of water. (Capability unit IITe-8, Loamy Upland
range site)

Plevna Series

The Plevna series consists of dark-colored, poorly
drained, nearly level soils on low terraces along streams.
In places these wet soils are in depressions. They have
formed in alluvium that in many places is more sandy
below a depth of about 8 feet than above that depth.

In most places the surface layer is dark-gray fine sandy
loam about 10 inches thick. It has weak granular structure,
1s soft when dry and very friable when moist, and is mildl;
alkaline. Beneath the surface layer is a layer, about
inches thick, of dark-gray fine sandy loam that has mod-
erate gmnuiar structure, is slightly hard when dry and
very friable when moist, and is moderately alkaline. The
subsoil is gray fine sandy loam, about 28 inches thick,
that is mottled with brown or strong brown. It is massive
(structureless), is hard when dry and very friable when
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moist, and is moderately alkaline. The substratum is pale-
brown fine sand that 1s structureless and is loose both
when dry and when moist. The upper part of the sub-
stratum 1s mottled with strong brown.

Runoff is slow or very slow. Permeability is moderately
rapid, but the water table is only 114 to 8 feet below the
surface during much of the growing season. It rises to
within a few inches of the surface during wet seasons, how-
ever, and drops to a depth of about 4 feet late in summer
and early in fall.

The Plevna soils are used chiefly for range and for
meadow from which hay is cut. If they are properly
managed, they produce large amounts of forage.

Typical profile of Plevna fine sandy loam in range (600
feet west and 20 feet north of the southeast corner of sec.
30, T. 27 S, R. 11 W.):

Al11—0 to 10 inches, dark-gray (10YR 4/1) fine sandy loam,
black (10YR 2/1) when moist; weak, medium, gran-
ular structure; soft when dry, very friable when
moist; abundant grass roots; mildly alkaline; clear,
smooth boundary.

A12—10 to 17 inches, dark-gray (10YR 4/1) fine sandy loam,
very dark gray (10YR 3/1) when moist; few, me-
dium, distinct mottles of strong brown (7.5YR 5/6);
moderate, fine, granular structure; slightly hard
when dry, very friable when moist; abundant grass
roots ; moderately alkaline ; gradual, smooth boundary.

Bg—17 to 40 inches, gray (10YR 6/1) fine sandy loam, dark
gray (10YR 4/1) when moist; common, medium,
distinet mottles of strong brown (7.5YR 5/6) and
brown (10YR 5/3); massive; hard when dry, very
friable when moist; roots plentiful to a depth of
about 24 inches, but few below that depth ; moderately
alkaline; gradual boundary.

IIC—40 to 60 inches, pale-brown (10YR 6/3) fine sand, brown
(10YR 5/3) when moist; few, fine, faint mottles of
strong brown in uppermost 10 inches of soil material ;
single grain; loose both when dry and when moist;
moderately alkaline.

When the A1l horizon is dry, its color ranges from gray
through very dark grayish brown. The A1l horizon ranges from
4 to 12 inches in thickness. In most places its texture is fine
sandy loam or sandy loam, but it is loamy fine sand in places.
Reaction throughout the profile ranges from nentral to mod-
erately alkaline. In some places where flooding has occurred,
the soil material is calcareous to a depth of a few inches.
Below a depth of about 20 inches, the soil material is mod-
erately calcareous and contains a few concretions of lime in
places. In some areas the porous, sandy material of the TIC
horizon is at a depth of only 24 inches. In others, soil material
of more clayey texture is below a depth of 40 inches.

The Plevna soils cccur with Kanza soils but have a less
sandy surface layer and subsoil than those soils. In Pratt
County they are mapped only in a complex with Kanza soils.
The Plevna soils have poorer drainage and are more mottled
than the Waldeck soils and are less sandy and have poorer
drainage than the Croft soils.

Pratt Series

The Pratt series consists of deep, sandy soils that are well
drained and are undulating to hummocky. These soils have
formed in windblown sands on uplands, mainly in the
northern half of the county.

In most places the surface layer is grayish-brown loamy
fine sand about 9 inches thick. Tt is structureless, 1s loose
both when dry and when moist, and is medium acid. The
subsoil is generally brown loamy fine sand that is about 32
inches thick. It contains more particles of clay than the
surface layer and holds together better. It is soft when dry
and very friable when moist and is slightly acid. The sub-

stratum is light yellowish-brown loamy fine sand that is
structureless, is loose when dry and very friable when
moist, and is slightly acid to neutral.

Runoff is slow, and internal drainage is medium. The
content of organic matter is low. These soils are highly
susceptible to wind erosion.

The Pratt soils are suited to all the dryland crops and
grasses commonly grown in the county. About 80 percent
of the acreage is 1n wheat and grain sorghum, and the rest
is in range.

Typical profile of a cultivated Pratt loamy fine sand
(2,260 feet, west and 450 feet north of the southeast corner
ofsec.29,T.26 S, R. 14 W.) :

Al1—0 to 9 inches, grayish-brown (10YR 5/2) loamy fine sand,
dark grayish brown (10YR 4/2) when moist; single
grain; loose both when dry and when moist; pH 6.0;
clear, wavy boundary.

B21t—9 to 22 inches, brown (10YR 5/3) heavy loamy fine
sand, dark brown (10YR 3/3) when moist ; weak, very
fine, granular structure; soft when dry, very friable
when moist; contains a few bands, about a quarter
of an inch wide, of clay-coated sand grains; pH 6.5;
gradual, irregular boundary.

B22t—22 to 41 inches, brown (10YR 5/3) loamy fine sand, dark
brown (10YR 4/3) when moist; single grain; soft
when dry, very friable when moist; pH 7.0; gradual,
wavy boundary.

C—41 to 63 inches +, light yellowish-brown (10YR 6/4) loamy
fine sand; yellowish brown (10YR 5/4) when moist;
single grain; soft when dry, loose when moist; pH
7.0.

_The A horizon ranges from 6 to 14 inches in thickness. When
dry, it ranges from dark grayish brown to brown in color. The

B horizons range from 20 to 35 inches in combined thickness

and from light fine sandy loam to loamy fine sand in texture.

‘When dry, the B horizons range from brown to yellowish brown

in color. The texture of the C horizon ranges from loamy fine

sand to fine sand.
The Pratt soils occur with Naron, Carwile, and Tivoli soils.

They have a more sandy subsoil than the Naron and Carwile

soils and have a darker and thicker surface layer and a less

sandy subsoil than the Tivoli soils.

Pratt loamy fine sand, undulating (3 to 8 percent
slopes) (Pm).—This soil is on the uplands. It is mainly in
the northern half of the county, but some small areas are
in the southeastern part. Erosion has been slight to mod-
erate. The profile is similar to the one described for the
series. The subsoil is light fine sandy loam or loamy fine
sand.

Included with this soil in mapping were a few small
areas of Pratt loamy fine sand, hummocky, and Carwile
fine sandy loam. Also included were minor areas of Naron
fine sandy loam, 1 to 3 percent slopes.

This Pratt soil is susceptible to severe wind erosion when
it is not protected by a cover of plants or crop residue.
Wind erosion damages the crops and causes the soil ma-
terial to pile up along fence rows and to drift onto roads
and into ditches. Natural fertility is moderately low. The
content of available organic matter is low. The organic
madtter is soon depleted if this soil is not well managed.

This soil is suited to most of the dryland crops and
grasses commonly grown in the county, and nearly all
of the acreage is in wheat and grain sorghum. If enough
moisture is available, the crops respond to applications
of nitrogen fertilizer and phosphate. Stubble-mulch tillage
(fig. 7) and stripcropping are practices that help to pro-
tect this soil from blowing. On several farms in the county,
sorghum has been used to form a wind barrier, one row
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Figure 7—Stubble-mulch tillage in a field of Pratt loamy fine sand,
undulating.

wide, that protects the soils. Growing vetch, peas, rye,
and other crops for use as green manure increases the
amount of crop residue and adds organic matter. (Capa-
bility unit I1Ie-1, Sands range site)

Pratt loamy fine sand, hummocky (8 to 12 percent
slopes) (Pn).—This is a sandy, slightly to moderately
eroded soil on uplands, mainly in the northern half of
the county. In most respects it is similar to Pratt loamy
fine sand, undulating, but it is steeper and occurs in
rougher areas on hummocks that are higher and more
peaked. Because of wind erosion, the surface layer is
thinner than that of Pratt loamy fine sand, undulating,
and it is lighter colored in some places. In most places
the surface layer is about 8 inches thick, but it is less than
6 inches thick in some places. The subsoil is about 25 inches
thick. It has a texture of loamy fine sand but grades to
the light yellowish-brown fine sand of: the substratum. In-
cluded in mapping were small areas of Pratt loamy fine
sand, undulating.

Because of the strong slopes and severe hazard of wind
erosion, Pratt loamy fine sand, hummocky, is not well
suited to cultivated crops. Cultivated crops can be grown,
however, if careful management is used so that soil blow-
ing is controlled. Even so, this soil should be kept in grasses
or legumes most of the time. Nearly all of the acreage was
formerly cultivated, but about 80 percent of it has been
reseeded to grass. Where this soil is used for cultivated
crops, striperopping can be practiced and crop residue left
near the surface. Wheat is the main crop, and this soil is
well suited to it. Wheat can be rotated with vetch or peas
that will provide cover and maintain the content of or-
ganic matter. Natural fertility is moderate, but crops re-
spond to applications of nitrogen fertilizer and phosphate.
(Capability unit IVe-1, Sands range site)

Pratt-Carwile complex (3 to 8 percent slopes) (Po).—
This soil complex is composed mainly of Pratt loamy
fine sand, undulating, and Carwile fine sandy loam. About
55 percent of the acreage consists of the Pratt soil, about
30 percent consists of the Carwile soil, and 15 percent con-

sists of small areas of Naron fine sandy loam, 1 to 3 per-
cent slopes. The Carwile soil is nearly level. The soils are
on uplands, mainly in the northern half of the county.
The Pratt soil is on hummocks, and the Carwile soil is in
the low areas between the hummocks. The Naron soil
occupies the lower ends of the slopes that border areas
of the Pratt soil. All of the soils are slightly eroded.

The profiles of the soils in this complex are similar to
the ones described for their respective series, but they are
more variable in characteristics. In some fields the sur-
face layer of the Pratt soil ranges from light fine sandy
loam to loamy fine sand. Also, the soils in some areas have
some characteristics of both the Carwile and Pratt soils.

Runoff is very slow. Excess water drains onto the low
areas of Carwile soils and stands for long periods. Be-
cause the areas are undulating, draining the low spots is
generally not feasible.

The soils of this complex are suited to all the dryland
crops and grasses commonly grown in the area, and nearly
all of the acreage-is in wheat and sorghum. The soils are
subject to wind erosion, and a cover of plants or of crop
residue is needed to prevent soil blowing. Stubble-mulc
tillage and stripcropping are effective practices for help-
ing to control wind erosion. These soils are moderately
fertile, but crops grown on them respond to applications
of nitrogen fertilizer and phosphate. (Capability unit
IITe-1, Sands and Sandy range sites)

Pratt-Tivoli loamy fine sands (8 to 15 percent slopes)
(P).—This soil complex consists mainly of areas of Pratt
loamy fine sand, hummocky, and of Tivoli loamy fine
sand. These soils occur in such an intricate pattern that it
was not feasible to separate them on the soil map. The
Pratt soil occupies about 50 percent of the acreage; the
Tivoli soil, about 20 percent; and Tivoli fine sand, an addi-
tional 5 percent. The rest of the acreage consists of soils
that have some characteristics of both the Pratt soil and of
Tivoli fine sand. The Pratt soil is on the lower hummocks.
The Tivoli soils, which are steeper than the Pratt, are on
the peaks of the hummocks.

The Pratt soil and the Tivoli fine sand have profiles
similar to the ones described for their respective series.
Tivoli loamy fine sand has a grayish-brown surface layer
that is about 6 inches thick, 1s structureless, and is loose
both when dry and when moist. Beneath the surface layer
is a layer of brown loamy fine sand that is about 12 inches
thick and has structure and consistency like those of the
surface layer. The substratum is pale-brown, structureless
fine sand.

Because the soils of this complex occur in rough areas
and are susceptible to severe wind erosion, they are not
suited to cultivated crops. Most of the acreage is in range
consisting of native grasses, but about 10 percent is in rye
pasture, forage sorghum, and wheat. Erosion is difficult to
control in the cultivated areas. Therefore, reseeding the
cultivated areas to suitable native grasses is desirable.
Good range management is needed. (Capability unit
VIe-2, Sands range site)

Sandy Breaks-Alluvial Land Complex

Sandy breaks-Alluvial land complex (7 to 15 percent
slopes) (Sa) consists of small valleys cut into smoother
uplands along the upper reaches of intermittent streams.
The valleys have moderately steep or broken side slopes.
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The width of the valley floors ranges from 50 to 750 feet,
but it is generally less than 100 feet. In fact, it is between
10 and 50 feet in most places.

The soils of the valley slopes have a surface layer of fine
sandy loam to loamy sand and a subsoil of sandy loam to
sandy clay loam. They make up about 70 percent of the
soil complex. The rest of the complex consists of soils on
the valley floors. Those soils formed in alluvium that
ranges from sand to clay loam in texture.

If the soils of this complex are properly managed, they
support good stands of native grass. The soils are well
suited to use for range and wildlife areas, and nearly all
of the acreage is used for those purposes. The meandering
stream channels have isolated some areas that would be
snitable for cultivated crops, except for their small size
and inaccessibility. The soils of the valley side slopes are
too steep for cultivation. In the areas used for range, good
range management is needed. (Capability unit VlIe-3,
Sandy and Loamy Lowland range sites)

Shellabarger Series

Deep, reddish, moderately sandy soils that are well
drained and nearly level to strongly sloping make up the
Shellabarger series. These soils are on uplands, mainly in
the eastern half of the county. They have formed from
reddish, noncalcareous, moderately sandy outwash
sediment.

In most places the surface layer is dark-brown fine sandy
loam about 11 inches thick. It has weak granular structure,
is slightly hard when dry and friable when moist, and is
medium acid. The subsoil is reddish-brown to yellowish-
red light sandy clay loam to sandy loam about 39 inches
thick., It generally has subangular blocky structure, is
hard when dry and friable when moist, and 1s medium acid
to slightly acid. The substratum is slightly acid to neutral
sandy loam or sand and gravel. It is loose both when dry
and when moist.

These soils are moderately permeable but are underlain
by rapidly permeable sand and gravel. They have good
water-holding capacity but are susceptible to erosion by
both water and wind if they are cultivated and are not
protected.

The Shellabarger soils are well suited to all the dryland
crops and grasses commonly grown in the county. Except
for some of the strongly sloping areas, nearly all of the
acreage is cultivated. Wheat and sorghum are the main
crops.

Typical profile of a cultivated Shellabarger fine sandy
loam (845 feet east and 75 feet north of the southwest
corner of sec. 20, T.27 S, R.12 W.) :

A1—0 to 11 inches, dark-brown (7.5YR 4/2) fine sandy loam,
very dark grayish brown (10YR 3/2) when moist;
weak, medinum, granular structure; slightly hard
when dry, friable when moist; pH 5.8; clear, smooth
boundary.

B21t—11 'to 21 inches, reddish-brown (5YR 4/3) light sandy
clay loam, dark reddish brown (5YR 3/3) when
moist ; weak, fine, subangular blocky structure; hard
when dry, friable when moist; pH 6.0; gradual, wavy
boundary.

B22t—21 to 34 inches, reddish-brown (3YR 5/4) light sandy
clay loam, reddish brown (5YR 4/4) when moist;
moderate, medium, subangular blocky structure; hard

when dry, friable when moist; pH 6.5; gradual, wavy
boundary.

B3—34 to 50 inches, yellowish-red (5YR 5/5) sandy loam,
yellowish red (5YR 4/5) when moist; weak, fine,
granular structure; soft when dry, very friable when
moist ; pH 7.4 ; gradual, wavy boundary.

ITIC—50 to 60 inches, yellow (10YR 7/6) sand and some fine
gravel, yellowish brown (10YR 5/6) when moist;
single grain; loose both when dry and when moist;
pH 7.0,

The A horizon ranges from 6 to more than 16 inches in
thickness. When dry, it is dark grayish brown to brown. The
B horizons range from 25 to 40 inches in combined thickness,
from brown or reddish brown to yellowish red in color, and
from heavy sandy loam to sandy clay loam in texture. Depth
to sand and gravel ranges from 36 to 50 inches.

The Shellabarger soils occur with Albion and Farnum soils.
They are deeper over sand and gravel than the Albion soils and
have a less clayey subsoil than the Farnum soils. Shellabarger
soils are somewhat similar to the Naron soils, but they have
a more reddish, more acid subsoil and a coarser textured sub-
stratum.

Shellabarger fine sandy loam, 0 to 1 percent slopes
{Sb).—This soil occupies small patches in the uplands,
mainly in the eastern part of the county. It is slightly
eroded. The profile is similar to the one described for the
series, but the surface layer is slightly thicker. It is gen-
erally about 12 inches thick but is more than 16 inches
thick in some places. The subsoil is heavy sandy loam to
sandy clay loam about 36 inches thick. Included with
this soil in mapping were a few small areas of Farnum
loam, 0 to 1 percent slopes, and Naron fine sandy loam, 0
to 1 percent slopes.

This nearly level Shellabarger soil absorbs water well
and has good water-holding capacity. It is well drained
and has moderate natural fertility.

This soil is well suited to all the dryland crops and
grasses commonly grown in the county. Nearly all of the
acreage is in wheat and sorghum. Soil blowing is a hazard
when the soil is not protected by a growing crop or crop
residue. Stubble-mulch tillage and striperopping are prac-
tices needed to help to control wind erosion. Good man-
agement of crop residue also helps to improve the soil
structure, improves soil tilth, and reduces evaporation.
The crops respond to applications of nitrogen fertilizer
and phosphate. (Capability unit ITe-3, Sandy range
site)

Shellabarger fine sandy loam, 1 to 4 percent slopes
{Se).—This soil is on uplands, mainly in the eastern half
of the county, but small areas occur around drainageways
in the southern part. Slight erosion has taken place, but
the profile is similar to the one described for the series.
Included in mapping were small areas of Naron fine sandy
loam, 1 to 3 percent slopes; Albion sandy loam, 1 to 4
percent slopes; and Farnum loam, 1 to 4 percent slopes.

This soil is mostly in wheat and sorghum, but it is well
suited to all the dryland crops and grasses commonly
grown in the area. Water erosion is a serious hazard when
protection is not provided by a cover of plants or by crop
residue. Terraces and contour farming can be used to
help to control erosion when this soil is bare. Stubble-mulch
tillage helps to increase the absorption of water and re-
duces evaporation. If this soil contains enough moisture,
the crops grown on it respond to applications of fertilizer.
(Capability unit ITTe-2, Sandy range site)

Shellabarger fine sandy loam, 3 to 7 percent slopes,
eroded (Sf.—This moderately sloping soil is on uplands in
the eastern and southern parts of the county. It is mainly
on long side slopes bordering drainageways. Moderate
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water erosion has taken place. Therefore, the present sur-
face layer is only about 8 inches thick in many places and is
less than 6 inches thick in much of the acreage. Tillage
has mixed material from the subsoil with that in the
surface layer, and as a result, the texture of the present
surface layer ranges from fine sandy loam to light sandy
clay loam. Included with this soil in mapping were small
areas of Albion sandy loam, 8 to 7 percent slopes, eroded,
and of Shellabarger fine sandy loam, 1 to 4 percent slopes.

Shellabarger fine sandy loam, 8 to 7 percent slopes,
eroded, is moderately low in natural fertility and is too
eroded and sloping to be well suited to cultivated crops
grown year after year. All of the acreage has been cul-
tivated, but native grasses have been reseeded in about
25 percent, of the acreage. Grasses or legumes should be
seeded in the rest of the acreage. It would be desirable to
keep this soil out of cultivation permanently or to cultivate
it only 1 year out of 4. Where cultivated crops are grown,
terraces, contour farming, and good management of crop
residue are needed to increase the absorption of moisture
and to help to control erosion. Crops grown on this soil re-
spond to applications of nitrogen fertilizer and phosphate.
(Capability unit IVe-2, Sandy range site)

Tabler Series

The Tabler series consists of deep, moderately well
drained, nearly level soils that have a subsoil of heavy silty
clay. These soils are on uplands and generally occur in
small patches throughout the county. They have formed in
outwash sediment of calcareous clay and heavy clay loam.

In most places the surface layer 1s dark-gray clay loam
about 9 inches thick. It is slightly hard when dry and
friable when moist. The subsoil is very dark gray silty clay
about 30 to 82 inches thick. It has weak blocky structure in
the upper part and is nearly structureless (massive) in
the lower part. The subsoil is very firm when moist and
extremely hard when dry and is slightly acid to neutral.
The substratum is grayish-brown, calcareous silty clay that
contains small concretions of lime. It is massive and is very
firm when moist and extremely hard when dry.
~ Runof! is slow, and permeability is very slow. These soils
have good water-holding capacity and high natural
fertility.

The Tabler soils are suited to dryland crops and grasses.
Nearly all of the acreage is cultivated and is used to grow
wheat and grain sorghum.

Typical profile of a cultivated Tabler clay loam (2,440
feet north and 200 feet east of the southwest corner of sec.
31, T.28S,R. 12 W.):

Al1—0 to 9 inches, dark-gray (10YR 4/1) clay loam, black
(10YR 2/1) when moist; moderate, fine, granular
structure; slightly hard when dry, friable when moist;
pH 6.0; abrupt, smooth boundary.

B2t—9 to 31 inches, very dark gray (10YR 3/1) silty clay,
black (10YR 2/1) when moist ; weak, fine and medium,
blocky structure; extremely hard when dry, very firm
when moist; thick, continuous clay films; few concre-
tions of manganese dioxide; pH 6.5; clear, smooth
boundary.

B3t—31 to 41 inches, dark-gray (10YR 4/1) silty clay, very
dark gray (10YR 3/1) when moist; few, faint, brown
mottles; weak, coarse, blocky structure to massive;
extremely hard when dry, very firm when moist;
thin, patchy clay films; pH 7.5; gradual, irregular
boundary.

C—41 to 55 inches, grayish-brown (10YR 5/2) silty clay, dark
grayish brown (10YR 4/2) when moist; few, faint,
strong-brown mottles; massive; extremely hard when
dry, very firm when moist; calcareous, and contains a
few hard concretions of lime.

The A horizon ranges from 6.to 12 inches in thickness. When
it is dry, its color ranges from dark grayish brown to dark gray.
The B horizons range from 20 to 40 inches in combined thick-
ness and from very dark gray to gray in color. The texture
{)f the O horizon ranges from clay or silty clay to heavy clay
oam.

In most places the Tabler soils occur with Bethany soils,
but they have a thinner surface layer and a grayer, more clayey
subsoil than the Bethany soils. The Tabler soils are less sandy
than the Carwile soils and have a more compact, less limy sub-
soil than the Ost soils.

Tabler clay loam (0 to 1 percent slopes) (Ta).—This is
the only Tabler soil mapped in Pratt County. It is in low
spots in the uplands throughout the county. The profile is
the one described for the series. The surface layer is sticky
when wet, and a crust forms when the soil dries. In places
the subsoil has concretions of lime in the lower part. In-
cluded in mapping were small areas of Bethany silt loam,
0 to 1 percent slopes.

Permeability is very slow. At times, water stands on the
surface for several weeks.

This soil is well suited to all the dryland crops and
grasses commonly grown in the county. Nearly all of the
acreage is in wheat and grain sorghum. Surface drainage
is needed in places, and good management of crop residue
is needed to keep the surface layer porous and to help to
prevent crusting. Stubble-mulch tillage and plowing crops
under as green manure help to improve the structure of the
surface layer and increase the absorption of water. The
crops respond to nitrogen fertilizer and phosphate if the
normal amount of rainfall has been received. (Capability
unit IIs-1, Clay Upland range site)

Tivoli Series

The Tivoli series consists of deep, sandy, excessively
drained soils formed in sand that was deposited by wind.
These soils are in duny areas in the northwestern part of
the county.

The surface layer is brown fine sand about 6 inches thick.
Tt is structureless, is loose both when dry and when moist,
and is slightly acid. Beneath the surface layer is the sub-
stratum of light yellowish-brown fine sand. The sub-
stratum is structureless, is loose both when dry and when

moist, and is slightly acid.

The Tivoli soils have very rapid permeability, very
rapid internal drainage, and low water-holding capacity.
They are susceptible to severe wind erosion. Blowouts are
common.

These soils are mainly in range (fig. 8). A few small
areas were formerly cultivated but have mostly been re-
seeded .to native grasses.

Typical profile of Tivoli fine sand in native grass (400
feet west and 100 feet south of the northeast corner of sec.
9, T.2TS,R. 15 W.) :

A1—0 to 6 inches, brown (10YR 5/3) fine sand, dark brown
(10YR 3/3) when moist ; single grain ; loose both when
dry and when moist ; pH 6.5 ; gradual, wavy boundary.

C—6 to 60 inches -, light yellowish-brown (10YR 6/4) fine
sand, dark yellowish brown (10YR 4/4) when moist;
gsingle grain; loose both when dry and when moist;
pE 6.5,
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Figure 8.—Cattle grazing on rangeland of Tivoli fine sand. The
grasses are mainly sand bluestem and little bluestem.

The texture of the Al horizon ranges from fine sand to
loamy fine sand. When dry, the Al horizon is brown to yellow-
ish brown.
The Tivoli soils occur mainly with Pratt soils. Their surface
layer is thinner than that of the Pratt soils. Also, they lack
a B horizon and have a more sandy substratum.
Tivoli fine sand (12 to 25 percent slopes) (Tf).—This is a
~ sandy, moderately to severely eroded soil in duny areas in
the northwestern part of the county. The areas contain
blowouts that range from 14 acre to 3 acres in size. The
profile is the one described for the series. The surface layer
1s only slightly darker than the substratum. Included in
mapping were small areas of Tivoli loamy fine sand.

Tivoli fine sand is too steep and susceptible to wind
erosion to be suitable for cultivated crops, and nearly all
of the acreage is in range. Erosion cannot be controlled
when the surface is bare. Therefore, the cover of range
plants needs to be protected by use of good management
practices that include proper grazing, stabilizing blow-
outs, and reseeding native grasses in some places. (Capa-
bility unit VIIe-1, Choppy Sands range site)

Waldeck Series

The Waldeck series consists of dark-colored, somewhat
poorly drained soils that are nearly level and are moder-
ately sandy. These soils are on low terraces along the
Ninnescah River. They have formed in moderately sandy,
calcareous alluvium and ave calcareous throughout.

In most places the surface layer is dark grayish-brown
fine sandy loam about 15 inches thick. It has granular
structure and is soft when dry and very friable when
moist. Just beneath the surface layer is a layer of grayish-
brown fine sandy loam that contains some faint, brown
mottles and is about 9 inches thick. This layer has granular
structure and is slightly hard when dry and very friable
when moist. The subsoil is light brownish-gray fine sandy
loam about 22 inches thick. It is structureless and is hard
when dry and very friable when moist. The subsoil con-
tains many mottles that are strong brown or gray. The
substratum is pale-brown fine sand that is structureless
and is loose both when dry and when moist. It contains
some thin layers of coarse sand.

Runoff and internal drainage are both slow, but perme-

ability above the water table is moderately rapid. The
water table is generally rather high.

The Waldeck soils are used mostly for wheat, sorghum,
and alfalfa. A small acreage is in range or in meadow from
which hay is cut.

Typical profile of a cultivated Waldeck fine sandy loam
(2,540 feet north and 2,270 fect west of the southeast cor-
ner of sec. 34, T.27S,R. 11 W.) :

A1—0 to 15 inches, dark grayish-brown (10YR 4/2) fine sandy
loam, very dark brown (10YR 2/2) when moist; weak
granular structure; soft when dry, very friable when
moist ; calcareous; gradual boundary.

A3—15 to 24 inches, grayish-brown (10YR 5/2) fine sandy
loam, dark grayish brown (10YR 4/2) when moist; a
few, faint, brown mottles in the lower 2 inches of soil
material ; weak, medium, granular structure; slightly
hard when dry, very friable when moist; calcareous;
gradual boundary.

B2—24 to 46 inchesg, light brownish-gray (10YR 6/2) fine sandy
loam, grayish brown (10YR 5/2) 'when moist; com-
mon, medium, distinct, strong-brown (7.5YR 5/6, dry)
mottles and a few gray (10YR 6/1, dry) mottles;
calcareous; diffuse boundary.

IIC—46 to 60 inches, pale-brown (10YR 6/3) fine sand, brown
(10YR 5/3) when moist; single grain; loose both
when dry and when moist; contains thin layers of
coarse sand and gravelly sand ; calcareous.

When dry, the A horizon ranges from dark brown to gray
in color. In some places these soils' are noncalcareous to a
depth of no more than 12 inches, but they are generally cal-
careous throughout. Depth to mottling ranges from 15 to 24
inches, and depth to the fine sand in the substratum ranges
from 24 to about 60 inches. In some places the texture of the
subsoil is heavy fine sandy loam. Mottling is at some depth
between 15 and 24 inches,

The Waldeck soils generally occur with Zenda soils, but they
have a more sandy subsoil than the Zenda soils. Normally,
the Waldeck soils have a lower water table than the Plevna
soils. They have a less clayey subsoil than the Carwile soils,
and unlike the Carwile soils, they are calcareous.

Waldeck fine sandy loam (0 to 2 percent slopes)
(Wa).—This is the only Waldeck soil mapped in Pratt
County. It is mainly on low terraces along the Ninnescah
River, and it is occasionally flooded when the river over-
flows. Slight erosion has taken place.

In most places the profile is like the one described for
the series, but the subsoil is heavy fine sandy loam in places
and is only about 22 inches thick in some areas. In some
areas the subsoil is underlain by a layer of mottled fine
sandy loam that contains more sandy material in places.
Included in mapping were small areas of Zenda clay loam
and Plevna fine sandy loam.

The surface layer is porous and absorbs water easily.
The water table is generally 2 to 5 feet beneath the surface,
but it rises to the surface when the level of the stream is
high. When the stream overflows, this soil is occasionally
flooded.

This soil is well suited to all the field crops and grasses
commonly grown in the county. Nearly all of the acreage
is in wheat, sorghum, and alfalfa, and most of the crops,
especially legumes, benefit from the high water table or
subirrigation. Wind erosion is a hazard when this soil is
not protected by a cover of plants or by crop residue. Stub-
ble-mulch tillage helps to provide the necessary cover to
prevent soil blowing when the surface is not protected by
a growing crop. Natural fertility is moderately high, but
good response is generally obtained if nitrogen fertilizer
and phosphate are applied. This soil contains enough lime
to meet the needs of crops. When this soil is not in culti-
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vated crops, it supports good stands of native tall grasses,
(Capability unit ITIw-1, Subirrigated range site)

Wet Alluvial Land

Wet alluvial land (0 to 1 percent slopes) (Wd) is a mis-
cellancous land type in low areas on the flood plains of
the Ninnescah River and other permanent streams. The
soil material is loamy and is dark gray. Near the surface
it has a texture of fine sandy loam to clay loam, is calcare-
ous, and is streaked in many places with lime or salts.
Beneath this soil material is sand to heavy clay loam. The
soil material is strongly mottled and is normally saturated
with water. During some seasons, the water table rises to
the surface.

This land type is too wet to be suitable for cultivated
crops, but it is suited to use as range and for wildlife areas.
In the main, it supports a good growth of tall grasses, but
about 10 to 15 percent of the acreage is covered with cat-
tails, rushes, and sedges. (Capability unit VIw-1, Wet
Land range site)

Zenda Series

The Zenda series- consists of dark-colored, calcareous
soils that are somewhat poorly drained. These soils are on
low terraces, mainly along the Ninnescah River and along
branches of IElm Creek, which is mainly in Barber County.
They have formed in moderately fine textured alluvium.

In most places the surface layer is dark-gray clay loam
about 14 inches thick. It has granular structure, 1s hard
when dry and friable when moist, and is neutral to cal-
careous In reaction. The subsoil is grayish-brown, cal-
careous clay loam to a depth of about 38 inches and is
mottled with strong brown and gray. It has granular strue-
ture, is very hard when dry and firm when moist, and con-
tains many fine concretions of soft lime. The lower part of
the subsoll is light brownish-gray, calcareous, massive
heavy clay loam that contains coarse or medium, strong-
brown mottles and fine, gray spots. It is very hard when
dry and very firm when moist and contains some concre-
tions of soft lime.

Permeability is moderate. The water table is normally
within about 4 feet of the surface, but it fluctuates and
rises to within 2 feet of the surface during wet seasons. The
roots of most crops extend downward to the water table.

The Zenda soils are well suited to wheat, sorghum, leg-
umes, and grasses. They are chiefly in wheat and alfalfa.

Typical profile of a cultivated Zenda clay loam (1,840
feet north and 2,490 feet east of the southwest corner of
sec. 36, T. 27 S., R. 12 W.) :

A1—O0 to 14 inches, dark-gray (10YR 4/1) clay loam, very dark
brown (10YR 2/2) when moist; moderate, medium,
granular structure; hard when dry, friable when
moist ; neutral ; clear, smooth boundary.

B1-—14 to 22 inches, grayish-brown (10YR 5/2) clay loam, dark
grayish brown (10YR 4/2) v_vhen moist; a few, fine,
faint, yellowish-brown (10YR 5/6) mottles in the low-
er part; moderate, coarse, granular structure; hard
when dry, friable when moist; many fine concretions
of soft lime, and soil mass is calcareous throughout;
_gradual, smooth boundary.

B2ca—22 to 38 inches, grayish-brown (10YR 5/2) clay loam,
dark grayish brown (10YR 4/2) when moist; a few,
fine, distinct, strong-brown (7.5YR 5/8) and gray
(N 5/0) mottles; weak, coarse, granular structure;

very hard when dry, firm when moist; caleareous and
contains many fine masses of segregated lime; diffuse
boundary.

B3—38 to 52 inches, light brownish-gray (10YR 6/2) heavy clay
loam, grayish brown (10YR 5/2) when moist; com-
mon, medium, distinct, strong-brown (7.5YR 5/6) mot-
tles, and a few, faint, gray (5Y 5/1) mottles;
massive; very hard when dry, very firm when moist;
caleareous, and contains a few concretions of soft lime,

The A horizon ranges from 10 to 20 inches in thickness. When
it is dry, its color ranges from brown to dark gray. The texture
of this horizon is normally clay loam, but it is fine sandy loam
or loam in some spots. The texture of the B horizons ranges
from sandy clay loam to clay loam. Depth to distinct mottling
ranges from 18 to 30 inches.

In most places the Zenda soils occur with Waldeck soils. They
have a more clayey profile and a lower water table than the
Waldeck soils. Unlike the Kaw soils, the Zenda soils are cal-
careous and contain distinet mottles.

Zenda clay loam (0 to 1 percent slopes) (Ze).—This
nearly level soil is on low terraces along branches of Elm
Creek and the Ninnescah River. Its surface layer is about
10 inches thick and is dark gray when dry and very dark
grayish brown when moist.

Included with this soil in mapping were a few small
areas of Waldeck fine sandy loam. Also included were
areas of a soil that has some characteristics both of this soil
and of Waldeck fine sandy loam.

. Inlocal areas and small spots within some fields, this soil
is moderately to strongly saline. Water puddles in some
low areas.

This soil is well suited to small grains, sorghum, leg-
umes, and grasses, but most of the acreage is in wheat and
alfalfa. The large amount of lime and the high water table
make this soil desirable for growing alfalfa and sweet-
clover. A good practice is to keep much of the crop residue
near the surface when tilled crops are grown., The crop
residue increases the absorption of moisture and keeps the
surface porous to help prevent puddling. Small amounts of
a nitrogen fertilizer and phosphate are needed in some
fields that have been intensively cropped. The small
amount of salts does little damage to crops that are com-
monly grown. (Capability unit II'w-1, Subirrigated range
site)

Zenda-Slickspots complex (0 to 2 percent slopes)
(Zs).—This so1l complex consists primarily of Zenda clay
loam and of Slickspot soils that have been affected by salts.
About 50 percent of the acreage is Zenda clay loam, about
25 percent is Slickspot soils; and 5 percent is Waldeck
fine sandy loam. The rest consists of soils that have some
characteristics of both the Zenda and Slickspot soils. These
soils are mainly gently sloping and are on terraces along
the Ninnescah River and Rattlesnake Creek.

The Zenda soil has a profile similar to the one described
for the series. The Slickspot soils have a surface layer-3 to
8 inches thick. Their surface layer ranges from sandy loam
to silty clay loam in texture. It puddles when wet, and the
uppermost 1 inch of soil material is light colored and is
crusted when dry. The subsoil ranges from sandy clay loam
to light silty clay in texture and is 8 to 12 inches thick. It
has a grayish or brownish color, is mottled in places, and
is massive or has weak blocky structure.

Sometimes the water table is at a depth of about 3 feet,
but at other times it rises to the surface. In many places
these soils occur in low spots where they receive water that
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seeps out from the side slopes. The content of salts is high,
and internal drainage is slow.

Wheat, grain sorghum, and alfalfa are grown on much
of the acreage, though these soils are not well suited to
them. Alfalfa grows well, but establishing a good stand is
difficult, Barley, sorghum, and rye, which are moderately
tolerant of salts, grow fairly well, but wheat isless tolerant
of salts and the stand is generally thin and spotty. Some
areas of Slickspot soils are bare. Working crop residue into
the surface layer of these soils is desirable because it im-
proves the soil structure and helps to prevent puddling.
(Capability unit IVs-1, Saline Subirrigated range site)

Use and Management of Soils

The soils of Pratt County are used mostly for dryland
farming and range. This section explains how the soils can
be managed for these main purposes and gives the pre-
dicted yields of the principal dryland crops. In addition, it
describes irrigation in this county ; explains how the soils
can be managed as range, for windbreaks, and for wildlife
habitat; and discusses suitability of the soils for building
highways, dikes or levees, and other engineering structures.

Tn discussing management of the soils for dryland crops,
range, and wildlife, the procedure is to describe groups of
soils that have similar uses and that require similar man-
agement, and then to suggest management suitable for the
group. The soils in each group are listed -in the “Guide to
Mapping Units” at the back of this soil survey.

Management of Soils for Crops*

In Pratt County erosion by wind and water have taken
a heavy toll of the readily available plant nutrients in the
soils. The content of organic matter has been reduced to
about 14 to 14 of the original level, and many of the soil
aggregates have been broken down into unstable units. A
decrease in the amount of water that is absorbed by the
soils, an increase in the amount and rapidity of runoff,
and an increase in the requirements for power have re-
sulted.

Where crops are grown; the amount of minerals has de-
clined so much that nitrate and phosphate are required
inall but a few areas of the soils. Grain sorghum and wheat

that are grown on sandy soils, such as the Pratt, Naron,

Shellabarger, and Albion, respond to applications of pot-
ash, and lime is also needed on some of the soils. In only
small areas of poorly drained soils is alkalinity a Ilimitation
to growing crops. Probably more serious are the losses of

soil material sustained by the soils themselves as the result

of erosion. Those losses are mentioned in the descriptions
of the individual mapping units.

Pratt, Naron, Shellabarger, Albion, and other sandy
soils are generally more susceptible to wind erosion than
are clayey soils, such as the Bethany, Farnum, Tabler, and
Ost. They are less susceptible to water erosion, however,
because they are more friable and open. They absorb more
water from rainfall than clayey soils, and less water runs
off to cause erosion. In Pratt County the soils in roughly
one-third of the acreage used for crops, that is, in about
100,000 acres, have a sandy surface layer that is eroded.

1 Mrrron E. SAFFRY, conservation agronomist, Soil Conservation
Service, Salina, Kans., assisted in the preparation of this section.
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Wind is the main factor that has caused erosion in those
areas. Water has been the primary factor that has cansed
erosion in about 252,000 acres.

Successful practices for controlling water erosion are
terraces, contour farming, waterways, and diversions.
Practices that help to control wind erosion are stripcrop-
ping, growing a cover crop, and emergency tillage, Man-
aging crop residue by practicing stubble mulching and
properly using crop residue; choosing a cropping system
that conserves moisture and protects the soils ; keeping till-
age to a minimum; and applying the proper kinds and
amounts of fertilizer all help to control both water erosion
and wind erosion. They also. help to improve the general
soil structure, tilth, and crop-producing potential of the
soils. Good management consists of one or of a combination
of these practices.

Plants need large amounts of nitrogen, phosphorus, and
potassium. They need smaller amounts of additional minor
elements, for example, copper, zinc, iron, sulfur, boron,
manganese, cobalt, calcium, molybdenum, and magnesium.
Present yields indicate that the soils of Pratt County are
not limited by lack of these minor elements. Field trials
and soil tests that are conducted by a qualified laboratory
will indicate the kinds and amounts of elemental fertilizer
needed.

Capability Groups of Soils

‘Capability classification is the grouping of soils to show,
in a general way, their suitability for most kinds of farm-
ing. It is a practical classification based on limitations of
the soils, the risk of damage when they are used, and the
way they respond to treatment. The classification does not
apply to most horticultural crops, or to rice and other
crops that have their special requirements. The soils are
classified according to degree and kind of permanent limi-
tations, but without consideration of major and generally
expensive landforming that would change the slope, depth,
or other characteristics of the soils; and without considera-
tion of possible but unlikely major reclamation projects.

In the capability system, all kinds of soils are grouped
at three levels, the capability class, subclass, and unit. These
are discussed in the following paragraphs. _

Carapmary Crasses, the broadest grouping, are desig-
nated by Roman numerals I through VIIT. The numerals
indicate progressively greater limitations and narrower
choices for practical use. Classes are defined as follows:

Class I. (None in Pratt County). Soils have few limi-
tations that restrict their use.

Class IT. Soils have some limitations that reduce the
choice of plants or require moderate conservation
practices. :

Class ITI. Soilshave severe limitations that recuce the
choice of plants, require special conservation prac-
tices, or both.

Class IV. Soils have very severe limitations that re-
strict the choice of plants, require very careful
management, or both.

Class V. Soils subject to little or no erosion but have
other limitations, impractical to remove, that
limit their use largely to pasture, range, woodland,
or wildlife food and cover.
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Class VI. Soils have severe limitations that make
them generally unsuited to cultivation and limit
their use largely to pasture or range, woodland,
or wildlife food and cover.

Class VII. Soils have very severe limitations that
make them unsuited to cultivation and restrict
their use largely to grazing, woodland, or wildlife.

Class VIII. (None in Pratt County). Soils and land-
forms have limitations that preclude their use
for commercial production of plants and restrict
their use to recreation, wildlife, water supply, or
esthetic purposes.

CapaBILITY SUBCLASSES are soil groups within one class;
they are designated by adding a small letter, ¢, w, s, or ¢, to
the class numeral, for example, ITe. The letter ¢ shows that
the main limitation is risk of erosion unless close-growing
plant cover is maintained ; w shows that water in or on the
soil interferes with plant growth or cultivation; (in some
soils the wetness can be partly corrected by artificial drain-
age) ; s shows that the soil is limited mainly because it is
shallow, droughty, or stony; and ¢ shows that the chief
limitation is climate that is too cold or too dry.

In class I there are no subclasses, because the soils of
this class have few limitations. Class V can contain, at
the most, only subclasses indicated by w, s, and ¢, because
the soils in it are subject to little or no erosion, though they
have other limitations that restrict their use largely to pas-
ture, range, woodland, wildlife, or recreation.

CarasmrTy Un1rs are soil groups within the subclasses.
The soils in one capability unit are enough alike to be
suited to the same crops and pasture plants, to require
similar management, and to have similar productivity and
other responses to management. Thus, the capability unit
is a convenient grouping for making many statements
about management of soils. Capability units are generally
designated by adding an Arabic numeral to the subclass
symbol, for example, ITe-1 or IITw-1. Thus, in one symbol,
the Roman numeral designates the capability class or de-
gree of limitation, and the small letter indicates the sub-
class, or kind of limitation, as defined in the foregoing
paragraph. The Arabic numeral specifically identifies the
capability unit within each subclass.

In the following pages, the capability units of Pratt
County are described and suggestions for the use and
management of the soils are given. The names of soil series
represented are mentioned in the description of each capa-
bility unit, but this does not mean that all the soils of a
given series appear in the unit. To find the names of all
of the soils in any given capability unit, refer to the “Guide
to Mapping Units” at the back of this soil survey.

CAPABILITY UNIT Ile-1

Naron loam, 1 to 3 percent slopes, is the only soil in this
capability unit. It is on uplands and is deep, friable, and
gently sloping or gently undulating. The surface layer
1s loam that has granular structure. The subsoil is moder-
ately permeable sandy clay loam.

Roots, water, and air easily penetrate this soil, but water
erosion is a hazard when the surface is bare. The surface
sometimes seals over after a hard rain.

This soil is well suited to the field crops commonly grown
in the county, and it is also well suited to grasses and
trees. Wheat and sorghum are the main crops. Proper man-
agement of crop residue is needed to conserve moisture and

to provide protection from erosion. Terraces are also
needed in places to help to control erosion, or farming can
be done on the contour. Stubble-mulch tillage helps to
control wind erosion and increases the rate at which water
is taken in. Crops benefit from applications of commercial
fertilizer, especially nitrogen and phosphorus.

CAPABILITY UNIT Ile-2

This capability unit consists of deep, dark-colored,
gently sloping soils of the uplands. These soils are in the
Bethany and Farnum series. They have a surface layer
of silt loam or loam and a subsoil of clay loam or firm clay.

Permeability is moderate, and these soils have good
water-holding capacity. They are moderately well sup-
plied with organic matter and plant nutrients. The soils
are easily penetrated by roots, water, and air, but their
surface sometimes seals over during rainstorms when it is
not protected by crop residue or a cover of plants. Then,
excessive runoff and serious erosion result.

The soils of this unit are well suited to wheat, grain sor-
ghum, and all the other crops commonly grown in the
county. A suitable cropping system includes sweetclover or
some other legume. Terracing and contour farming help
to control water erosion. Managing crop residue properly
is essential for increasing the infiltration of water, reduc-
ing soil losses from erosion, and improving soil tilth. Stub-
ble-mulch tillage is also effective In conserving moisture
and helping to control erosion. Crops benefit from applica-
tions of commercial fertilizer, especially nitrogen and
phosphorus.

CAPABILITY UNIT Ife-3

This capability unit consists of deep, nearly level soils
of the Farnum, Naron, and Shellabarger series, These soils
have a surface layer of fine sandy loam and a subsoil of
sandy clay loam and clay loam.

Permeability is moderate, and the soils are easily pene-
trated by roots, water, and air. They are subject to wind
erosion.

The soils of this unit are well suited to wheat, sorghum,
and all the other crops commonly grown in the county.
A suitable cropping system includes sweetclover or some
other legume. Crop residue needs to be managed properly,
and commercial fertilizer should be added according to the
requirements of the crop to be grown. Stubble-mulch till-
age, stripcropping, and minimum tillage are effective in
controlling wind erosion.

CAPABILITY UNIT ITw-1

Zenda clay loam is the only soil in this capability unit.
It is a nearly level soil, mainly on terraces along the Nin-
nescah River and branches of Elm Creek, and it is deep,
dark colored, and somewhat poorly drained. Both the sur-
face layer and the subsoil have a texture of clay loam.
The subsoil is calcareous.

Natural fertility and permeability are moderate. The
water table is normally at a depth of about 4 feet, but it
fluctuates and sometimes rises to within 2 feet of the sur-
face. In places the wetter areas contain a few saline spots.
Improving drainage and maintaining the content of or-
ganic matter and the supply of plant nutrients are the
main management needs.

This soil is well suited to wheat, sorghum, alfalfa, and
sweetclover, It is also suited to grasses and all the othen
crops commonly grown in the county. Needed practices
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are proper management of crop residue and shallow ditch
drainage. In intensively cropped fields, crops also benefit
from small applications of commercial fertilizer, espe-
cially nitrogen and phosphorus.

CAPABILITY UNIT IIw-2

Carwile fine sandy loam is the only soil in this cap-
ability unit. It is nearly level and occurs in depressions mn
some places.. The surface layer is fine sandy loam, and
the finer textured part of the subsoil is mottled clay..

Permeability is slow, and drainage is somewhat poor.
Surface drainage is needed in places. During wet weather,
water is sometimes ponded on the surface and remains
for several days. Planting and harvesting are often de-
layed, and crops are sometimes drowned. Wind erosion is
also a hazard whenever this soil lacks a protective cover.

Wheat and sorghum are the main crops, but this soil
is suited to all the field crops and grasses commonly grown
in the county. Striperopping; growing a cover crop, and
practicing stubble-mulch tillage increase the infiltration of
water and reduce wind erosion during critical periods.
Fertilizer is also needed to maintain fertility. In places
surface drainage needs to be improved by installing shal-
low ditches.

CAPABILITY UNIT Hs-1

Tabler clay loam is the only soil in this capability unit.
It is a deep, dark-colored, moderately well drained, nearly
level soil n low spots in the uplands. The surface layer
is clay loam, and the subsoil is dense silty clay not easily
penetrated by roots, water, and air.

This soil has high natural fertility and good water-hold-
ing capacity. Very slow permeability and slow runoff are
the main hazards when crops are grown. When the subsoil
begins to dry, it does not release much moisture to plants.

This soil s suited to all the crops commonly grown in
the county. Wheat and sorghum are the main crops, but
wheat grows better than sorghum because it matures be-
fore the dry season in fall. Incorporating crop residue into
the surface soil during tillage helps to conserve moisture,
increases the absorption of water, and improves soil tilth.
Crops also benefit from applications of fertilizer, espe-
cially nitrogen and phosphorus. In places shallow drain-
age ditches are needed to improve surface drainage.

CAPABILITY UNIT Ile-1

The only soil in this capability unit is Naron loam, 0 to 1
percent slopes. Tt is well drained and nearly level, and it
occurs on the uplands. The surface layer is loam that has
granular structure. The subsoil is sandy clay loam that has
weak subangular blocky structure.

This soil has moderate permeability and is easily pene-
trated by roots, water, and air.The surface seals over after
hard rains, however, if it is not protected by a cover of
plants or by crop residue. Natural fertility is high, and
crops do well when enough moisture is available. Lack of
moisture from precipitation is the chief hazard when field
crops are grown. In places wind erosion is & hazard when
this soil is dry and is not protected by a cover of plants or
crop residue.

This soil is suited to all the crops commonly grown in the
county, but wheat and sorghum are the main crops. Good
management of crops residue is needed, as well as a crop-
ping system that provides cover during critical periods
when wind erosion usually occurs. Crops benefit from ap-

plications of commercial fertilizer, especially nitrogen and
phosphorus.
CAPABILITY UNIT Ilc-2

Kaw silt loam is the only soil in this capability unit. It is
a deep, well-drained, nearly level soil on terraces along
intermittent streams. The surface layer is silt loam that
hag granular structure. The subsoil is friable silt loam or
light silty clay loam.

This soil is moderately permeable, has good water-hold-
ing capacity, and has high natural fertility. It 1s easily
E)enetmted' by roots, water, and air. Lack of moisture

rom precipitation is the main hazard when crops are
grown. Occasional flooding is also a hazard, but flooding
oes not occur frequently enough to be especially damag-
ing to crops or the soil.

This soil is well suited to all the crops commonly grown
in the county, but wheat and sorghum are the main crops.
Managing crop residue properly and keeping tillage to a
minimum are needed practices. Crops benefit from appli-
cations of commercial fertilizer.

CAPABILITY UNIT IIc-3

This_capability unit consists of deep, dark-colored,
nearly level Bethany and Farnum soils, as well as Carwile
soils of the Farnum-Carwile complex. These soils are
mainly on uplands. In most places the surface layer is
loam or silt loam, but the Carwile soil has a surface layer
of fine sandy loam. The texture of the subsoil ranges from
sandy clay loam to clay.

Permeability is generally moderate, but the Carwile soil
has slow permeability. Lack of moisture is likely to limit
yields, though all of the soils have high water-holding
capacity. Wind erosion is a hazard if these soils are not
protected by a cover of plants or crop residue. The surface
of the Bethany soil seals over after a hard rain unless it
1s protected by a cover of plants or crop residue.

The soils of this unit are well suited to wheat, sorghum,
and other crops commonly grown in the county. Crop resi-
due needs to be well managed, and tillage should be kept
to a minimum to conserve moisture, increase the infiltration
of water, and improve soil tilth. Crops also benefit from
applications of commercial fertilizer.

CAPABILITY UNIT IIc—4

This capability unit consists of deep, well-drained,
nearly level Clark and Ost soils of the uplands. The surface
layer is dark-colored clay loam, and the subsoil is a highly
calcareous clay loam.

These soils have moderately slow permeability and mod-
erate natural fertility. Their subsoil contains a large
amount of lime, but it is friable and is easily penetrated
by roots, water, and air. Lack of moisture is likely to limit
yields, though the soils have good water-holding capacity.
Droughtiness and wind erosion are hazards during dry
periods. Unless the surface of these soils is protected by a
cover of plants or crop residue, it sometimes crusts after
hard rains.

These soils are well suited to wheat and legumes, but
sorghum grown on them is likely to be affected by chlorosis
because of the large amount of lime. A suitable cropping
system includes a legume. Crop residue, properly managed,
helps to conserve moisture and to increase the absorption
of water. It also improves soil tilth and helps to protect
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the soil from wind erosion. Crops benefit from applications
of commercial fertilizer.

CAPABILITY UNIT Ille-1

This capability unit consists of deep, mostly sandy,
undulating Pratt and: Carwile soils of the uplands. The
surface layer is loamy fine sand or fine sandy loam, and the
subsoil is loamy fine sand to clay.

These soils are well drained to somewhat poorly drained
and have moderately rapid to slow permeability. They
generally absorb all the water from rainfall. Except for
the low areas where water sometimes stands on the surface,
however, the Pratt soils do not hold a large amount of
water. In most places the content of organic matter is low,
and these soils are moderately low in natural fertility.
Wind erosion is a serious hazard when the soils are not
adequately protected by a cover of plants or crop residue.
The soils of this unit are suited to wheat and grain sor-
ghum, but they are susceptible to wind erosion and require
carveful management (fig. 9). Incorporating crop residue
into the surface layer or leaving it on the surface is effec-
tive in helping to control wind erosion. Stubble-mulch till-
age is also a good practice because it keeps crop residue on
the surface throughout most of the year. Practicing strip-
cropping and growing a cOver Crop or @ Crop as green
manure are other good practices, for they help to prevent
soil losses from erosion, maintain or increase the content
of organic matter, and conserve moisture., Crops also
benefit from applications of commercial fertilizer.

CAPABILITY UNIT Ille-2

This capability unit consists of deép, gently sloping
to moderately sloping soils of the Naron and Shellabarger
series, as well as solls of the Naron-Farnum complex.
These soils are on uplands. In most places they have a sur-
face layer of fine sandy loam, but the Farnum soil has a
surface layer of loam. The subsoil is sandy clay loam to
clay loam.

Permeability is moderate, and these soils are easily
penetrated by roots, water, and air. They are moderately
low in content of organic matter but have high water-
holding capacity. Excessive runoff and serious water ero-
sion are hazards, and wind erosion is a hazard when the
surface is dry and is not protected by a cover of plants or
crop residue.

These soils are well suited to all the crops commonly

Figure 9—Wide spacing of sorghum rows to control wind erosion
on Pratt loamy fine sand, undulating,

grown in the county, but wheat and sorghum are the main
crops. Terraces and contour farming are needed to help
to control water erosion and conserve moisture. On some
complex slopes where terraces arve not feasible, stubble-
mulch tillage is effective for controlling erosion and con-
serving moisture. Other good practices consist of manag-
ing crop residue well, keeping tillage to a minimum, and
applying the proper kinds and amounts of commercial
fertilizer.
CAPABILITY UNIT Hle-3

This capability unit consists of deep, dark-colored,
calcareous soils of the Clark and Ost series. These soils
are gently sloping or gently undulating and ave on the up-
lands. The surface layer is clay loam or fine sandy loam
that has granular structure and is neutral in reaction or
is calcareous. It is underlain by a highly calcareous
subsoil.

Permeability is moderate, water-holding capacity is
good, and natural fertility is moderately high. Water
erosion is a serious hazard, however, unless these soils
are properly managed. These soils are readily penetrated
by roots, water, and air, but the surface tends to seal over
during hard rains, and runoff then becomes excessive.
Wind erosion is also a hazard unless the surface layer is
protected by a cover of plants or crop residue.

These soils are well suited to wheat and legumes, but
sorghum is likely to be affected by chlorosis, because of
the large amount of lime. Terracing and contour farming
are necessary to help to control erosion. Good management
of crop residue and use of a cropping system that includes
a legume are other practices that help to conserve moisture
and increase the absorption of water. Sweetclover is a good
cover crop for these soils when other crops do not supply
an adequate cover. iven though the soils are limy, sweet-
clover grows well, and it adds needed organic matter.

CAPABILITY UNIT Ille—4

Only Farnum loam, 3 to 6 percent slopes, a deep, mod-
erately sloping soil on knolls and around drainageways
in the uplands is in this capability unit. It has a surface
layer of loam and a subsoil of clay loam.

Permeability is moderate, and this soil is easily pene-
trated by roots, water, and air, It has good water-holding
capacity and moderately high natural ferfility. Water
erosion is a serious hazard because of the strong slopes.

This soil is suited to all the crops commonly grown in
the county, but wheat and sorghum are the crops gener-
ally grown. Terraces and contour farming are neeﬁed to
help to control water erosion. Needed practices are good
management of crop residue and choice of a cropping
system that consists mostly of legumes and grasses. An-
other suitable practice is stubble-mulch tillage, which is
effective in conserving moisture and increasing the
infiltration of water.

CAPABILITY UNIT Ille-5

Bethany silty clay loam, 1 to 4 percent slopes, eroded,
is the only soil in this capability unit. It is a deep, gently
sloping soil on knobs and side slopes around upland drain-
ageways. The surface layer is silty clay loam, and the
subsoil is compact clay.

This soil has moderate natural fertility and good water-
holding capacity, but water erosion has removed much of
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the original surface layer. The present surface layer is
thin, is low in content of organic matter, and tends to seal
over during hard rains. As a result, runoff is excessive,
and serious erosion is a hazard.

This soil is suited to all the crops commonly grown in
the county, but wheat and sorghum are the main crops.
Good management consists of terracing, farming on the
contour, keeping tillage to a minimum, and using crop
residue properly. Crops benefit from applications of com-
mercial fertilizer, especially nitrogen and phosphorus.

CAPABILITY UNIT IIw-1

Waldeck fine sandy loam is the only soil in this capabil-
ity unit. It is a moderately sandy, nearly level, calcare-
ous soil on low terraces along the Ninnescah River. Both
the surface layer and the subsoil have a texture of fine
sandy loam.

Natural fertility is moderately high, but drainage is
somewhat poor and the water table fluctuates between
depths of 2 and 5 feet. Occasional flooding and the fluctuat-
ing high water table are hazards when this soil is used for
crops. Wind erosion is also a hazard when the surface is
not protected by a cover of plants or crop residue.

This soil is suited to wheat, sorghum, and alfalfa, but
good management of crop residue is needed. A suitable
cropping system is one that provides a cover crop for the
soil throughout the year. Stubble-mulch tillage is another
good management practice. that helps to control wind
erosion. Crops benefit from applications of commercial
fertilizer, especially nitrogen and phosphorus.

CAPABILITY UNIT IITw-2 :

Kaw silt loam, frequently flooded, is the only soil in
this capability unit. It is a deep, dark-colored, well-
drained, nearly level soil on flood plains of intermittent
streams. The surface layer is silt loam, and the underlying
material is silt loam or silty clay loam. Both the surface
layer and the underlying material have granular structure.

This soil is moderately permeable, has good water-hold-
ing capacity, and has high natural fertility. It is easily
penetrated by roots, water, and air. Extra water is received
as runoff from the uplands. As a result, frequent flooding
isa hazard.

This soil is well suited to wheat and sorghum. A suitable
cropping system is needed that protects the soil from silt-
ing or washing. Diversion terraces can be used, where
feasible, to give protection from flooding. Managing
crop residue properly is another good management prac-
tice, and crops also benefit from applications of commer-
cial fertilizer, especially nitrogen and phosphorus.

CAPABILITY UNIT IVe-1

Pratt loamy fine sand, hummocky, is the only soil in
this capability unit. It is deep and sandy, and it occupies
hummocks in the uplands. Both the surface layer and the
subsoil are loose and have a texture of loamy fine sand.

‘Permeability is moderately rapid, and the water-hold-
ing capacity is low. Though rainfall 1s easily absorbed, not
much of the moisture is retained by the subsoil, Wind
erosion is a serious hazard whenever this soil is not
protected.

This soil is suited to the native grasses. It is not well
suited to field crops, but it can be used for them. A cover
of plants or crop residue needs to be on the surface at all

times. If cultivated crops are grown, crop residue needs
to be well managed, a cover crop grown, and tillage kept
to a minimum. Striperopping and stubble-mulch tillage
help- to control wind erosion. The grasses and field crops
benefit from applications of commercial fertilizer, espe-
cially nitrogen and phosphorus.

CAPABILITY UNIT IVe-2

This capability unit consists of deep, moderately sandy,

gently sloping or moderately sloping soils of the Albion
and Shellabarger series. These soils are on the uplands.
They have a surface layer of sandy loam or fine sandy
loam, a subsoil of sandy clay loam, and a gravelly
substratum.
. Permeability is moderate, but the water-holding capac-
ity, the content of organic matter, and the natural fertility
are low. Water erosion and wind erosion are serious
hazards.

Cultivated crops can be grown on these soils if suitable
practices are used to control erosion by water and wind.
Including grasses and legumes in the cropping system
helps to protect the soils. Terraces and contour farming
are needed to help to control water erosion. Managing crop
residue properly, growing a cover crop, and practicing
stubble-mulch tillage help to control wind ergsion, Crops
benefit from applications of commercial fertilizer.

CAPABILITY UNIT IVe-3

Farnum clay loam, 3 to 6 percent slopes, eroded, is the
only soil in this capability unit. It is a deep, moderately
sloping, moderately eroded soil around drainageways and
on knolls in the uplands. Both the surface layer and the
subsoil have a texture of clay loam.

This soil is moderately permeable, has good water-hold-
ing capacity, and is easily penetrated by roots, water, and
air. Water erosion is a serious hazard, however, if culti-
vated crops are grown. Wind erosion is also a hazard when
this soil is dry and is not protected by some kind of cover.

This soil is not well suited to cultivated crops. The sur-
face layer is thin and is likely to seal over during rains.
Then, excessive runoff and water erosion occur. If culti-
vated crops are grown, terraces, contour farming, and good
management of crop residue are needed to help to control
water erosion. A. cropping system consisting of grasses and
legumes grown most of the time is essential. Effective
practices that conserve moisture and that help to protect
against erosion are minimum tillage and stubble-mulch
tillage. Crops also benefit from applications of commercial
fertilizer, especially nitrogen and phosphorus.

CAPABILITY UNIT 1Ve-4

Case-Clark complex, 3 to 7 percent slopes, is the only
mapping unit in this capability unit. It consists of light-
colored, calcareous, moderately sloping soils on knolls
and around drainageways. Past erosion has removed much
of the original surface layer, and part of the highly cal-
careous underlying material is mixed with the surface
soil when this soil is tilled. The present surface layer is
calcareous clay loam. It is underlain by highly calcareous
clay loam.

These soils are moderately permeable, are well drained,
and have good water-holding capacity. They are easily
penetrated by roots, water, and air, but further water ero-
sion is a serious hazard.
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The soils of this capability unit are not well suited to
field crops and need to be kept in native grasses and used
as range. A cultivated crop can be grown occasionally if
good management is used. Terracing, farming on the con-
tour, and managing crop residue properly are practices
needed to help to control water erosion. A cropping system
consisting largely of grasses and legumes is needed. Other
good management practices are keeping tillage to a mini-
mum and growing a cover crop. Crops benefit from appli-
cations of commercial fertilizer, especially nitrogen and
phosphorus.

CAPABILITY UNIT IVs-1

Zenda-Slickspots complex is the only mapping unit in
this capability unit. It consists of deep, dark-colored,
nearly level soils that have been affected by salts. Both the
surface layer and the subsoil have textures ranging from
sandy loam to clay loam.

These soils are somewhat poorly drained and have a
high water table that fluctuates between a depth of 2 feet
and the surface. They contain salts that rise to the surface
during dry weather and leave on the surface white and

ray spots, called Slickspots. Salinity and somewhat poor
%mmage are the main limitations to use of these soils for
farming.

These soils are better suited to native grasses than to
field crops, and they need to be kept in range. If cultivated
crops are grown, barley, rye, sorghum, and other crops
that are moderately tolerant of salts are suitable. Wheat is
less tolerant of salts than most other crops, and the stand
is generally thin and spotty. The soils need proper manage-
ment of crop residue, and they need cover crops turned
under as green manure. These practices improve the struc-
ture of the surface layer and add organic matter. Drainage
is generally impractical.

CAPABILITY UNIT Vw-1

Kanza-Plevna complex is the only mapping unit in this
capability unit. It consists of deep, wet, nearly level soils
on second bottoms along permanent streams. The surface
layer and the subsoil have a texture of fine sandy loam to
loamy fine sand.

These soils are somewhat poorly drained and have a
high water table that fluctuates between a depth of 2 feet
and the surface. They are too wet for cultivation but are
suitable for range, woodland, and wildlife. Wind erosion
is a hazard in areas that are overgrazed.

These soils support good stands of tall native grasses.
If management 1s good, yields of forage are generally the
highest of any in the county.

CAPABILITY UNIT VIe-1

Case-Clark complex, 7 to 15 percent slopes, on uplands,
makes up this capability unit. The soils are light colored
and are highly calcareous. They have a surface layer of
light loam to clay loam. The underlying material has a
texture of clay loam and contains a large amount of lime.

These soils have moderate permeability and good water-
holding capacity. They are easily penetrated by roots,
water, and air, but severe water erosion is a hazard if cul-
tivated crops are grown.

The soils are suitable for range but are not suitable for
cultivation. Suitable native grasses should be seeded in the
areas still used for cultivated crops. Proper range manage-

ment is needed to produce adequate grass for livestock and
a cover for the soils.

CAPABILITY UNIT VIe-2

This capability unit consists of deep, sandy, gently slop-
ing or hummocky soils of the Croft, Pratt, and Tivoli
series. The soils have a surface layer of loamy fine sand
and a subsoil also of loamy fine sand, or they are underlain -
by sandy and gravelly material. They are on uplands and
on terraces along the major streams. Permeability is mod-
erately rapid or rapid, and these soils have low water-
holding capacity, though they absorb water easily. The
soils are susceptible to severe wind erosion when they are
cultivated and are not protected by a cover of plants or
crop residue.

These soils are not suitable for cultivated crops but are
suitable for range. They need to have adapted native
grasses seeded in areas that are still cultivated. Grazing
must be controlled to prevent soil blowing and the growth
of undesirable vegetation.

CAPABILITY UNIT VIe-3

This capability unit consists of moderately sandy, mod-
erately sloping to strongly sloping Albion and Shellabar-
ger solls, and of areas of Sandy breaks and Alluvial land.
The soils are adjacent to drainageways.

These soils are moderately permeable and are easily
penetrated by roots, water, and air. They have low water-
holding capacity and are low in natural fertility. Runoff
and water erosion are excessive if these soils are used for
cultivated crops.

These soils can be used for range but are not suited to
cultivated crops. Areas now in cultivation need to be re-
seeded to suitable native grasses and good rangeland
management practiced.

CAPABILITY UNIT VIw-1

Wet alluvial land is the only mapping unit in this capa-
bility unit. It consists of dark-colored, wet, loamy soil
material and occurs in depressions or low areas on the
flood plains of the Ninnescah River and other permanent
streams. The soil material near the surface is fine sandy
loam to clay loam. Beneath it is clay loam to sand.

The water table is high and rises to the surface during
some seasons of the year. Flooding is frequent.

Flooding and the high water table make this land type
too wet for cultivated crops. The land is suited to use
for range, however, and can be used as areas for wildlife.
In areas that are well managed, as much as 85 percent of
the cover of plants consists of tall native grasses, and the
rest of the cover consists of cattails, rushes, and sedges.
Information about use of this land type for range is given
under the Wet Land range site in the section “Range
Management.”

CAPABILITY UNIT VIle-1

Tivoli fine sand is the only soil in this capability unit.
It is deep, sandy, and steep and occurs on dunes in the
northwestern part of the county. Both the surface layer
and the underlying material have a texture of fine sand.

This soil has very rapid permeability and low water-
holding capacity. It is loose and noncoherent and con-
tains only a small amount of organic matter. Wind erosion
is a serious hazard when the surface is bare. Blowouts
quickly occur if the grass is overgrazed, or where the
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soil material from adjacent fields drifts across the top of
the dunes.

This soil is too susceptible to wind erosion to be suitable
for cultivation. It is suited to use as range, but grazing
must be controlled so that the present stand of plants is
maintained and soil drifting and blowouts are prevented.
Some information about use of this soil for range is given
under the Choppy Sands range site in the section “Range
Management.”

CAPABILITY UNIT VIIw-1

Only one miscellaneous land type, Broken alluvial land,
is in this capability unit. It is composed of soil material
in the channel of the stream and of material that makes
up the banks of the Ninnescah River. The land type con-
sists largely of sandbars. Little of it is stable enough to
support plants, but a few pockets contain soil material that
supports some shrubs, annual plants, and trees. The soil
material near the surface is mostly sand.

This land type is nonarable and has little value for.

grazing. It is used chiefly for recreation and as areas for
wildlife.

Predicted Yields

Table 2 gives the predicted average yields per acre of
the principal crops, wheat and grain sorghum, grown on
the arable soils of the county, in capability classes IT, ITT,
and IV. The yields shown are for two levels of manage-
ment. They are based mainly on information gathered
from interviews with farmers, but partly on information

obtained from the county agricultural agent and from
members of the Farm Management Association. In addi-
tion, information was obtained from records of yields ob-
tained on test plots managed in cooperation with the
Kansas State University.

Yields to be expected under the average, or most com-
mon system of management, are shown in columns A. This
kind of management consists of—

1. Planting varieties of crops that are adapted to
the area.

2. ‘Seeding at the proper rates and on the proper
dates, and using efficient methods of planting
and harvesting.
Controlling weeds, insects, and diseases.
Applying a starter fertilizer.
Managing crop residue properly only part of the
time.

Yields to be expected under improved management are
shown in columns B. This kind of management includes all
the practices listed for columns A, plus the following:

1. Applying enough fertilizer and lime for maximum
yields.

2. [Establishing terraces and grassed waterways,
farming on the contour, and using other practices
that conserve moisture and help to control erosion.

3. Managing crop residue so that it helps to control
erosion by wind and water, increases the infiltra-
tion of water, and encourages the emergence of
seedlings.

P g0

TaBLE 2.—Predicted average yields per acre of seeded wheat and grain sorghum grown on the arable soils under two levels
of management

Columns A show yields to be expected under average management, and columns B show yields to be expected under improved management)

Wheat Grain Wheat Grain

sorghum sorghum
Soil Soil

A|B|A| B A|B|A|B

Bu. | Bu. | Bu Bu. Bu. | Bu. | Bu. | Bu.
Albion sandy loam, 1 to 4 percent slopes__.__ 12 | 17 | 16 24 || Naron fine sandy loam, 0 to 1 percent slopes._| 20 | 26 | 36 52
Bethany silty clay loam, 1 to 4 percent slopes, Naron fine sandy loam, 1 to 3 percent slopes_.| 17 | 25 | 34 | 48
eroded__ ________________________..._____ 16 | 22 | 24 | 38 || Naron fine sandy loam, 3 to 6 percent slopes__| 15 | 23 | 30 | 44

Bethany silt loam, 0 to 1 percent slopes_ . ____ 21126 | 32 | 44 || Naron loam, 0 to 1 percent slopes_ . -_______ 231 29| 32| 46

Bethany silt loam, 1 to 3 percent slopes. .____ 19 | 25 | 28 | 40 || Naron loam, 1 to 3 percent slopes_ __________ 21| 28|30 42

Carwile fine sandy loam____________________ 18 1 23 | 24 36 || Naron-Farnum complex:

Case-Clark complex, 3 to 7 percent slopes: Naron soil . __ . 17 | 25 | 34 | 48
Case soll o _ _______ . ___.___ 12 116 | 18 | 28 Farnum soil ________________ . __.____ 18 | 24 | 28 | 44
Clark soilo_.____________________._____ 14 119 1 20 | 32 || Ost clay loam, 0 to 1 percent slopes__________ 20 [ 26 | 30 | 44

Clark clay loam, 1 to 4 percent slopes________ 16 | 20 | 24 36 || Ost clay loam, 1 to 4 percent slopes._.....__. 18 | 24 | 28 40

Clark fine sandy loam, 1 to.3 percent slopes__| 16 | 22 | 24 | 38 || Pratt loamy fine sand, undulating . _________ 14 1 20 | 26 | 40

Clark-Ost clay loams, 0 to 1 percent slopes: Pratt lonmy fine sand, hummoeky_ ___._._____ 10 | 18 | 18 30
Clark soil_____________________________ 16 | 20 | 24 | 36 || Pratt-Carwile complex:

Ostsoil______ L ___ 20 | 26 | 30 | 44 Pratt soil . s 14 | 20 ) 26 | 40

Farnum clay loam, 3 to 6 percent slopes, Carwile soil ... ________________ 18 123124 36

eroded._ _ . ______ . _______ 14 | 22 | 20 30 || Shellabarger fine sandy loam, 0 to 1 percent

Farnum fine sandy loam, 0 to 1 percent slopes_| 20 | 26 | 28 | 40 slopes. - i 18 | 25| 30 | 46

Farnum loam, 0 to 1 percent slopes_..___._____ 20 | 25 | 32 46 || Shellabarger fine sandy loam, 1 to 4 percent

Farnum loam, 1 to 3 percent slopes_____._____ 18 | 24 | 28 44 slopes. - . 16 | 24 | 26 44

Farnum loam, 3 to 6 percent slopes__________ 16 | 23 | 24 40 || Shellabarger fine sandy loam, 3 to 7 percent

Farnum-Carwile complex: slopes, eroded - _ .. ____________________ 131201 201% 30
Farnum soil____ .. _______ ... ________ 20 | 25 | 32 46 || Tabler clay loam._ - _____________________ 20| 25 | 30 44
Carwile soil____________ . ___________ 18 | 23 | 24 | 36 || Waldeck fine sandy loam_ ____________.______ 17 | 22| 30 | 44

Kaw silt loam_____________________________ 24130 |32 | 46 || Zenda clay loam____________________._.____ 17 | 22 | 30 | 44

Kaw silt loam, frequently flooded_.__________ 18 | 24 | 28 | 40 || Zenda-Slickspots complex (Zenda soil only)___| 17 | 22 | 30 | 44

285-493—68——3 -
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4. Choosing a cropping system that fits the needs
of the operator and keeps the soil in good condi-
tion.

Irrigation

This brief subsection gives facts about irrigation in
Pratt County. Irrigation, using water from drilled wells,
was begun in this area about the middle 1940’s. By 1954
a total of 13 irrigated farms was in the county, according
to the U.S. Bureau of the Census. In 1962, 48 sprinkler
systems were used to supply water to crops grown on
6,180 acres, and 14 gravity systems were used to supply
water to crops grown on 850 acres. Water for these sys-
tems was obtained from 62 irrigation wells,

An additional 60,000 acres in this county, consisting
mainly of Pratt, Bethany, Farnum, Naron, and Shella-
barger soils, is suitable for irrigation. The irrigation wells
in various parts of the county appear to have an adequate
supply of water of good quality for irrigating the soils in
these additional acreages.

Tor irrigation to be successful, soils that have high
water-holding capacity and favorable permeability are
necessary, and an abundant supply of water of good qual-
ity is also required. Table 7, in the section “Engineering
Uses of the Soils,” names factors, such as low water-
holding capacity or unfavorable permeability, that could
adversely affect the suitability of the soils for irrigation.
Some facts about the supply of available water can be
found in the subsection “Physiography, Drainage, and
Water Supply.” Other information about irrigation can
be obtained from a local representative of the Soil Con-
servation Service or the Extension Service.

Range Management *

Rangeland makes up about 18 percent of the total
acreage in Pratt County. Large areas in range are concen-
trated in the sandhills in the northwestern part of the
county and along the Ninnescah River, and other areas
are scattered throughout the county. The soils used for
range are generally not suitable for cultivation.

The raising of livestock, mainly feeder-stocker cattle,
is an important agricultural enterprise in this county. The
success of this enterprise depends on the way ranchers
and farmers manage their range and feed reserves. A few
farmers maintain cattle-breeding herds. In 1964 a total of
40,441 cattle and calves was in the county according to the
U.S. Census of Agriculture.

Range sites and condition classes

Different kinds of rangeland produce different kinds and
amounts of grass. For proper range management, an oper-
ator needs to know the different kinds of land or range
sites in his holdings, and the plants each site can produce.
Management can then be used that favors the growth of
the best forage plants on each range site.

Range sites are areas of rangeland that differ from each
other in their ability to produce significantly different
kinds or amounts of climax, or original, vegetation. A
significant difference is one that is great enough to require

2By PrreEr N. JENSEN, range conservationist, Soil Conservation
Service, Lincoln, Nebr.

different grazing practices or other management that main-
tains or improves the present vegetation.

Olimax wvegetation is the combination of plants that
originally grew on a given site. The most productive com-
bination of range plants on a range is generally the climax
type of vegetation.

Range condition is classified according to the percentage
of vegetation on the site that is original, or climax, vege-
tation. This classification is used for comparing the kind
and amount of present vegetation with the vegetation the
site can produce, or the climax vegetation. Changes in
range condition mainly result from intense grazing and
drought. The condition of the range is considered to be
excellent 1f more than 75 percent of the cover of plants
consists of original, or climax, vegetation. It is good if the
percentage is 51 to 75, fair if the percentage is 26 to 50, and
poorif the percentage 1s less than 25.

In describing range sites, the kinds of native vegetation
are classed as decreasers, increasers, and invaders. De-
creasers and increasers are climax plants. Generally, de-
creasers are the most heavily grazed and, consequently,
are the first to be injured by overgrazing. Increasers with-
stand grazing better or are less palatable to livestock; they
increase under grazing and replace the decreasers. In-
vaders are plants, not native to the site, that become estab-
lished after the climax vegetation has been reduced by
grazing.

Descriptions of range sites

The range sites in this county are described in the pages
that follow. Fach mapping unit in the county has been
placed in a range site, but the units in each site are not
listed in the descriptions of the range sites. To find the
range site to which any soil in the county is assigned, turn
to the description of that soil in the section “Descriptions
of the Soils,” or refer to the “Guide to Mapping Units”
at the back of this soil survey.

SUBIRRIGATED RANGE SITE

This range site consists of nearly level soils in shallow
depressions in some places. These soils have a surface
layer and a subsoil of clay loam to loamy fine sand, and
they are underlain by sand and gravel. The water table
ig within 4 feet of the surface.

The climax plant cover is a mixture of big bluestem,
switchgrass, indiangrass, eastern gamagrass, prairie cord-
grass, and other decreasers. These grasses make up about
80 percent of the total cover, and other grasses and forbs
make up the rest. The main increasers are sedges and
western wheatgrass. Annuals, western ragweed, and fox-
tail barley are the common invaders.

When this site is in excellent condition, its total annual
yield ranges from 6,000 to 8,000 pounds of air-dry herbage
per acre when rainfall is average.

SALINE SUBIRRIGATED RANGE SITE

Zenda-Slickspots complex is the only mapping unit in
this range site. It consists of nearly level, somewhat poorly
drained, saline soils that have a surface layer and a sub-
soil of clay loam. These soils receive extra moisture from
flooding or a high water table.

The climax plant cover is a mixture of switchgrass,
alkali sacaton, indiangrass, western wheatgrass, and other
decreasers. These grasses make up at least 70 percent of
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the total cover, and other perennial grasses and forbs make
up the rest. The main increasers are inland saltgrass and
sedges. Alkali muhly, western ragweed, foxtail barley,
and tamarisk are the common invaders.

When this site is in excellent condition, its total annual
yield ranges from 5,000 to 6,000 pounds of air-dry herbage
per acre when rainfall is average.

LOAMY TERRACE RANGE SITE

Iaw silt loam, on terraces along Sand Creek, is the only
soil in this range site. It is nearly level and well drained.
The surface layer.is moderately permeable and is under-
lain by.a layer of light silty clay loam to heavy silt loam.
This soil receives extra moisture in runoff from the nearby
uplands.

The cover of climax vegetation is a mixture of big blue-
stem, little bluestem, switchgrass, indiangrass, Canada
wildrye, and other decreasers. These grasses make up at
least 65 percent of the total cover, and other perennial
grasses and forbs make up the rest. The main increasers are
western wheatgrass, sideoats grama, blue grama, and buf-
falograss. Windmillgrass, tumblegrass, and annual bromes
are the common invaders,

When this site is in excellent condition, its total annual
yield ranges from 3,000 to 4,000 pounds of air-dry herbage
per acre when rainfall is average.

LOAMY LOWLAND RANGE SITE

Deep, nearly level, permeable, loamy soils that have
high water-holding capacity make up this range site. These
solls receive extra moisture from runofl or from the flood-
waters of streams that frequently overflow.

The cover of climax vegetation is a mixture of big blue-
stem, little bluestem, switchgrass, indiangrass, Canada
wildrye, and other decreasers. These grasses make up at
least 70 percent of the total cover, and other perennial
grasses and forbs make up the rest. The main increasers are
western wheatgrass, sideoats grama, and blue grama. Iron-
weed and verbena are the common invaders.

When this site is in excellent condition, its total annual
yield ranges from 4,000 to 6,000 pounds of air-dry herbage
per acre when rainfall is average.

LOAMY UPLAND RANGE SITE

This range site consists of nearly level to moderately
sloping soils that are well drained. These soils are moder-
ately permeable and have high water-holding capacity.
They have a surface layer of loam to clay loam, and a sub-
soil of clay loam to clay.

The cover of climax vegetation is a mixture of little blue-
stem, big bluestem, switchgrass, sideoats grama, and other
decreasers. These grasses make up at least 60 percent of
the total cover, and other perennial grasses and forbs make
up the rest. The principal increasers are blue grama, buf-
falograss, and western wheatgrass. Annuals and western
ragweed are common invaders.

When this site is in excellent condition, its total annual
yield ranges from 2,000 to 8,000 pounds of air-dry herbage
per acre when rainfall is average.

CLAY UPLAND RANGE SITE

Tabler clay loam is the only soil in this range site. 1t is
nearly level and is on the uplands. Both the surface layer

and the subsoil are clayey. Permeability is slow, and this
soil is droughty.

The cover of climax vegetation is a mixture of switch-
grass, little bluestem, sideoats grama, western wheatgrass,
and other decreasers. These grasses make up at least 25
percent of the total cover, and other perennial grasses and
forbs make up the rest. The principal increasers are blue
grama and buffalograss. Annuals are the common invaders.
In droughty years pricklypear is the most common
invader.

When this site is in excellent condition, its total annual
yield ranges from 1,500 to 2,500 pounds of air-dry herbage
per acre when raintall is average.

LIMY UPLAND RANGE SITE
This range site consists of nearly level to strongl
sloping soils that have a surface layer and a subsoil of cal-
careous fine sandy loam to clay loam. These soils are
moderately permeable in most places and are well drained.

The cover of climax vegetation is a mixture of little
bluestem, sideoats grama, big bluestem, and other de-
creasers. These grasses make up at least 60 percent of the
total cover, and other perennial grasses and forbs make up
the rest. The principal increasers are blue grama, buffalo-
grass, and sand dropseed. Annuals and broom snakeweed
are the common invaders.

‘When this site is in excellent condition, its total annual
yield ranges from 1,500 to 2,500 pounds of air-dry herbage
per acre when rainfall is average,

SANDY RANGE SITE

This range site consists of deep, nearly level to strongly
sloping soils of the uplands. These soils have a surface
layer of sandy loam or fine sandy loam and a subsoil of
sandy clay loam to clay. They absorb moisture at a mod-
erate to rapid rate and have moderate to high water-
holding capacity.

The cover of climax vegetation is a mixture of sand
bluestem, little bluestem, switchgrass, sand lovegrass, and
other decreasers.

These grasses make up at least 60 percent of the total
cover, and other perennial grasses and forbs make up the
rest. The principal increasers are blue grama, sideoats
grama, and sand dropseed. Windmillgrass, tumblegrass,
and annuals are the common invaders.

When this site is in excellent condition, its total annual
vield ranges from 2,000 to 3,000 pounds of air-dry herbage
per acre when rainfall is average.

SANDS RANGE SITE

Deep, rolling or hummocky soils that have a surface
layer and a subsoil of loamy fine sand make up this range
site. These soils absorb moisture rapidly but have low
water-holding capacity.

The cover of climax vegetation is a mixture of sand
bluestem, little bluestem, switchgrass, indiangrass, sand
lovegrass, and other decreasers. These grasses make up at
least 65 percent of the total cover, and other perennial
grasses and forbs make up the rest. The principal in-
creasers are sideoats grama, blue grama, sand dropseed,
and sand paspalum (fig. 10). Windmillgrass, purple sand-
grass, and red lovegrass are the common invaders.

‘When this site is in excellent condition, its total annual
yield ranges from 2,500 to 3,500 pounds of air-dry herbage
per acre when rainfall is average.
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Figure 10.—Cattle grazing on an area of Pratt loamy fine sand,
undulating, in the Sands range site. This range is in fair con-
dition. Blue grama and sand dropseed are the dominant grasses.

CHOPPY SANDS RANGE SITE

Tivoli fine sand is the only soil in this range site. It is
a deep, sandy, steep soil that occurs in duny areas. Blow-
outs are common in some of the areas (fig. 11). This soil
is rapidly permeable, is somewhat excessively drained, and
has low water-holding capacity.

The cover of climax vegetation is a mixture of sand
bluestem, little bluestem, switchgrass, indiangrass, sand
Icvegrass, and other decreasers. These grasses make up at
least 70 percent of the total cover, and other perennial
grasses and forbs make up the rest. The principal in-
creasers are sideoats grama, sand dropseed, and sand
paspalum. Purple sandgrass and red lovegrass are the
common invaders.

When this site is in excellent condition, its total annual
yield ranges from 1,500 to 2,500 pounds of air-dry herbage
per acre when rainfall is average.

WET LAND RANGE SITE
Wet alluvial land is the only mapping unit in this range
site. It is a dark, wet, nearly level land type, mainly in low
areas or depressions on flood plains along the Ninnescah

Figure 11.—An area of Choppy Sands range site that contains
blowouts. The dominant vegetation is sand bluestem, little bhlue-
stem, and switchgrass.
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River. The soil material near the surface is generally fine
sandy loam to clay loam, and the underlying material is
clay loam to sand. Frequent flooding is a hazard, and the
water table is within 2 feet of the surface during most
of the year.

The cover of climax vegetation is o mixture of prairie
cordgrass, Canada wildrye, switchgrass, American bul-
rush, slough sedge, Illinois bundleflower, and other de-
creasers. These plants make up at least 80 percent of the
total cover, and other perennial grasses and forbs make
up the rest. The principal increasers are sedges, foxtail
barley, swamp smartweed, and cattails. Barnyardgrass,
annual bristlegrasses, and annual sedges are the common
invaders.

When this site is in excellent condition, its total annual
yield ranges from 6,000 to 8,000 pounds of air-dry herbage
per acre when rainfall is average.

UNSTABLE RANGE SITE

This is not a true range site, because it consists only of
Broken 'alluvial land, an unstable, loamy miscellaneous
land type on the banks and in the beds of streams. Flood-
waters frequently disturb these areas, but the water
quickly recedes.

The cover of plants on this site consists primarily of
annuals, shrubs, and trees, but scouring and cutting make
the cover unstable. Therefore, yields of herbage were not
estimated.

Management of Windbreaks®

This section provides information about the manage-
ment of windbreaks in Pratt County. Most of the trees
on uplands in the county are grown in windbreaks. The
trees and shrubs in natural stands grow only in narrow
bands in the valleys and on bottom lands along the major
streams and their tributaries. Plains cottonwood is the
principal kind of tree in areas along the headwaters of the
Ninnescah and Chikaskia Rivers and their tributaries. It
grows in scattered stands along those streams. Black wil-
Tow, sandbar willow, American plum, and western snow-
berry grow in minor stands with plains cottonwood. The
soils and climate are not favorable enough for any of the
trees to grow large enough to have commercial value. The
native trees and shrubs growing in these narrow strips,
however, stabilize the banks of streams and provide food
and cover for wildlife.

Trees do not grow extensively on the prairie soils of
the uplands, but trees and shrubs that are suited to the
climate and soils can be successfully grown if they are
planted in rows in windbreaks, properly spaced, and given
special care. A well-planned windbreak (fig. 12) provides
an effective barrier against wind. It protects field crops,
buildings, livestock, orchards, and gardens, and it also
provides food and cover for wildlife.

Windbreak suitability groups

The soils of Pratt County have been placed in six wind-
break suitability groups according to their suitability for
trees and shrubs. Fach windbreak group consists of soils

3 By F. DeWrIrr ArBorT, State soil conservationist, Soil Conserva-
tion Service.
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about 25 years old. The trees on the left are Russian-olive,
those in the center are ponderosa pine, and those on the right
are American plum.

that are suitable for about the same kinds of trees and
shrubs, that require similar management, and that pro-
vide about the same chance of survival and rate of growth.
The soils in each group are listed in the “Guide to Map-
ping Units” at the back of this soil survey and are de-
seribed in the section “Descriptions of the Soils.” The
suitability of the soils in groups 1 through 5 for named
species is rated in table 8. The ratings given are excellent,
good, fair, and poor, based on the rate of growth and the
chance of survival of the trees.

Not rated in table 3 are the soils of suitability group 6,
because the soils in that group are generally too sandy,
steep, or wet for trees and shrubs to be successfully estab-
lished in windbreaks.

WINDBREAK SUITABILITY GROUP 1

This windbreak group consists of dee}), loamy and silty,
nearly level or moderately sloping soils of the uplands.
Most of these soils are dark colored and well drained.
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Water percolates downward through the profile at a mod-
erate rate, but the soils are generally dry below a depth of
about 4 feet. ’

The soils of this group are porous enough and generally
hold enough moisture to be well suited to the growing of
trees and shrubs. The areas selected for planting need to be
sammer fallowed before trees or shrubs are planted, how-
ever, so that extra moisture will be stored and insure good
initial growth and survival of the seedlings.

On these solls the rate of growth of trees and shrubs
varies. Eastern redcedar, for example, normally grows
about 1 foot in height each year until the tree is 20 years
of age. Siberian elm grows about 2 feet in height each year
until the tree is 20 years of age.

WINDBREAK SUITABILITY GROUP 2

Deep, sandy, nearly level to moderately sloping soils of
the uplands are in this windbreak group. These soils have
good drainage and absorb water well. The water moves
rapidly downward through the profile, and the soil ma-
terial 1s frequently moist below a depth of about 4 feet.

The soils of this-group are subject to erosion both by
water and wind. Nevertheless, they are well suited to trees
and shrubs grown for windbreaks. The year before the
trees or shrubs are planted, the areas selected for a wind-
break should be planted to a forage crop or grain sorghum
to provide cover and protect the soils from wind erosion.

In the areas likely to blow, rows of cover crops in strips
15 to 20 feet apart need to be left unharvested. Trees and
shrubs can be planted between the strips and are protected
by the unharvested cover crop. This practice recduces the
damaging effects of hot winds from the south. It helps the
trees and shrubs become established and helps them sur-
vive during their first growing season. As on the soils of
windbreak group 1, eastern redcedar grows about 1 foot
in height each year for the first 20 years on the soils of
this group, and Siberian elm grows about 2 feet in height
each year.

WINDBREAK SUITABILITY GROUP 3

This windbreak group consists of deep, loamy soils on
the flood plains and in the valleys of streams. These soils
receive extra water as runoff from the higher slopes, and

TABLE 3.—Ratings of windbreak switability groups for specified trees and shrubs

Windbreak suitability groups
Trees and shrubs

1 2 3 4 5
American plum_______________________ Good______.______ Fair_____________ Excellent_________ Fairo o ____._____ Poor
Aromatiecsumac_ _____________________ Good__________.. Poor___._________ wood_ o _______ Fairo__ . ______ Poor
Austrian pine____._____ .. _____ Fair to good______ Good______...___ Excellento________ Fair to good.__.__ Poor
Buroak_ ________ . ____ ood___________._ Fair_o o __...____ Exeellent_________ Good___________. Poor
Cottonwood________ .. _______________ Poor_ . ____.._____ Fair_____________ Excellent_________ Poor.____________ Poor
Eastern redecedar.._________________.__ Excellent_________ Excellent.____._.__ Excellent_________ Good____________ Poor
Hackberry ... _____ Good._ .__________ Good_ ______..___ Excellent_._______ Poor_____________ Poor
Honeyloeust . ______________ Fair__ __________. Good_ _____._____ Good____________ Poor_____________ Poor.
Mulberry - o oo o ___ s Faiv_ o ___ Good_____.______ Excellent_________ Poor________ ... Poor
O8age-0TANEE - - oo oo oo Excellent______._.. Excellent__.._____ Excellent._____.___ Good. . ._________ Poor
Ponderosa pine_ ... __________________ Fair to good______ Good_____.._____ Excellent.____.___ Fair to good___.__ Poor.
Russian-olive_____________________.___ (075 Fair_____.______._ Good._____.__._. (o0} Good.
Siberian elm (Chinese) ... .__.____ Good_ ____.._.____ Good_________.__ Excellent_________ Fair_ . _________.. Fair.
Tamarisk _ __ oo Good____________ Fair_ . ... ood. . ___.______ Poor.________.__ Good.

285-493—68-——4
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they also receive moisture when the adjacent streams over-
flow. They retain this extra moisture for a much longer
period than do the soils of groups 1 and 2.

Most trees and shrubs grow well on these soils. Eastern
redcedar grows about 114 feet in height each year until
the tree is about 20 years of age, and Siberian elm grows
about 214 feet each year during the same period.

WINDBREAK SUITABILITY GROUP 4

Only Tabler clay loam is in this windbreak suitability
group. It is a deep, dark-colored, nearly level, clayey soil
of the uplands, and it occurs in slight depressions in some
places. Permeability is slow, and this soil is nearly always
dry below a depth of about 4 feet.

This soil is poorly aerated and has only moderately good
drainage. Surface drainage needs to be provided where
water stands on the surface. Clean cultivation, repeated
year. after year, helps to make windbreaks successful. The
trees need to be planted in more widely spaced rows than
those planted on. the soils of the other windbreak groups.

WINDBREAK SUITABILITY GROUP 5

Only Zenda-Slickspots complex is in this windbreak
group. The Sliclkspots soils are saline. Therefore, the soils
of this complex are suited only to trees and shrubs that are
the most tolerant of salt. Growth of Russian-olive is fair
to good, however, and growth of tamarisk is fair. Some
areas of the complex can be improved by drainage.

WINDBREAK SUITABILITY GROUP &

This group consists of soils that are generally too sandy,
too steep, or too wet to be suitable for growing trees and
shrubs 1n windbreaks. Where a farmstead windbreak or
livestock windbreak is desired, however, and where no
other soils are available, fairly good growth of some trees
can be obtained under good management. On the very
sandy soils, such as those of the Tivoli series, eastern red-
cedar can be grown if wind erosion is controlled, and if the
trees are frequently watered. Also, some trees can be grown
on the steep soils if the area is terraced and water erosion is
controlled.

Use of the Soils for Wildlife *

All living animals depend upon plant life, either directly
or indirectly, for survival. The kinds and amounts of vege-
tation are, in large measure, influenced by the soils upon
which the plants grow. Climate also influences soils, plants,
and animals, and it is an important consideration in the
overall ecological complex.

Wildlife reacts to any change in environment. It can be
managed, however, so that it produces a sustained crop if
the proper kinds and amounts of food and cover are pro-
vided, and if food and cover are properly distributed. Be-
cause much of the land in the county is privately owned,
the individual landowner or operator must be responsible
for providing the kind of habitat essential for wildlife.

Wildlife responds favorably to fertile soils, but the re-
sponse is poor to eroded soils that have lost much of their
natural content of organic matter and minerals. Fertile
soils can produce good crops or plentiful vegetation of

¢By Jack W. WaLsTrROM, biologist, Soil Conservation Service,
Salina, Kans.

other kinds. In contrast, the crops or other plants on
severely eroded soils generally produce little cover and
food for wildlife.

‘Wirprire Hasrrar.—A convenient way of discussing the
wildlife in the county is by soil associations, which are de-
seribed in the section “General Soil Map.” The location of
each association is shown on the general soil map at the
back of this soil survey. Table 4 rates the potential of each
of the soil associations for producing food and cover for
three main groups of wildlife—openland, woodland, and
wetland—which are defined in the following paragraphs.

Openland wildlife consists of species that normally
inhabit areas of cropland, pasture, meadow, and odd
areas where herbaceous plants grow. Examples of
openland wildlife are pheasant, quail, cottontail
rabbit, and coyote.

Woodland wildlife consists of species that normally in-
habit wooded or partly wooded areas. Examples of
woodland wildlife are thrushes, deer, raccoon, and
squirrel.

Wetland wildlife consists of species that normally in-
habit ponds, marshes, streams, and swamps. Exam-
ples of wetland wildlife are ducks, shore birds,
beaver, mink, and muskrat.

Kinps or Winprirn—Pratt County contains a number
of kinds of wildlife. Of special importance are the species
referred to as game animals, which are managed by the
Kansas Forestry, Fish, and Game 'Commission. Of all the
game birds in the county, ring-necked pheasant and bob-
white quail are the most important.

Pheasant inhabit all parts of the county. They are es-
pecially numerous in areas used for farming, because culti-
vated crops contribute substantially to their supply of
food. The population of pheasant is largest on the soils
that are the finest textured. Pheasant are most numerous
on the Naron and Farnum soils of association 4; on the
Clark and Ost soils of association 5; on the Farnum, Ost,
and Clark soils of association 6; on the Bethany and Ost
soils of association 7; on the Shellabarger, Albion, and Far-
num soils of association 8; and on the Zenda and Waldeck
soils of association 9. A fairly large number of pheasant
also inhabit the Pratt and Carwile soils of association 2. A
large part of the acreage in the associations inhabited by
pheasant is used to grow wheat and sorghum.

Bobwhite quail prefer a habitat similar to that occupied
by pheasant, and they prefer a habitat near fields used for
crops. The Pratt and Carwile soils of association 2 support
a large population of bobwhite quail. Most of that associa-
tion 1s in cultivated crops, though wind erosion is a serious
hazard unless the soils are well managed. The shelterbelts
and. cover of woody plants in some places on the soils of
association 2 help to reduce erosion and provide well-
distributed cover. Odd areas that contain grass, weeds, and
woody plants and that are adjacent to areas of cropland
are ideally suited to quail, for those areas supply nesting
sites, places to roost and loaf, and escape from enemies. The
Zenda and Waldeck soils of association 9 provide many of
these requirements and are especially productive of quail.

A small population of the lesser prairie chicken in-
habits areas of Tiveli and Pratt soils of association 1,
which is primarily north of U.S. Highway No. 54. This
species is especially numerous within an area of 4 to 5
sections occupied by Tivoli soils in the extreme western
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TaBLE 4.—Potential of the soil associations for providing the habitat required by three main groups of wildlife

[Absence of entry indicates that potential of soil association is not rated]
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Potential for producing, for group of wildlife named
Soil association Kind of wildlife
Woody cover Herbaceous cover Food Aquatic
habitat
Tivoli-Pratt. Openland._. . ....____ Good.. oo _.__ Good.. . ________ Good. .. _______
Woodland......____. Poor .. ___ ... Fairo o ... Fairo ..
Pratt-Carwile. Openland___________ Good. ______.__.. Good_ ... Good_ ._____._._...
Woodland_____.____ Fair_ . ________._ Fair_____________ Faivo . ________
Wetland_ - oo | e Fair.
Pratt-Naron-Clark. Openland.__________ Good. .__.______. Good..__________ Good_ o _._______
Woodland.. o ______ Good_____.____.._ Good_.__________ Good_ ..
Naron-Farnum, Openland_____._.____ Good____________ Good____________ Good_____.._.____
Woodland.____.____ Fair. . ________ Fair_ . __________ Fair_ - . ____
Fish_ o e e Good.
Clark-Ost. Openland_._________ Poor_ . Good_____.__.___._ Fair___._______..._
Woodland._ . ._____ Poor_ .. Fairo oL Poor_ ________.__
Farnum-Ost-Clark. Openland.. ... .. Poor__ . _________ Good. o ______ Fair_ .
Woodland.. .. ____ Poor__ ... Fair_ o Poor.. . ___.__
Bethany-Ost. Openland.......__._ Poor. . Fair. o ______ Fairo o ...
Woodland.. .. ..____ Poor_ ... _____ Fair_ oo Fair_. . __.___
Shellabarger-Albion-Farnum. Openland......_..... Good_ . ________ Good e . Good____._______
Woodland._ . _.____ Good. .o _______ Good. .o ____...__ Good- ...
Zenda-Waldeck. Openland_____.______ Good___________. Good.o_____.____ Good___.._______
Woodland_. . _._____ Good_ ... Good_ . Good oo _____.___
Wetland.. - | ] e e Good
Fsh e e e e e Good

part of the county. That area is the eastern limit occupied
by this species in Kansas. The lesser prairie chicken is
primarily a grouse that prefers a grassland-shrub type of
vegetation.

Mourning dove inhabit this county. The dove is a migra-
tory game bird for which bag limits are set within the
framework established each year by the Bureau of Sport
Tisheries and Wildlife. Mourning dove live in many dif-
ferent kinds of habitat, but they require woody plants in
their environment. Generally, cover consisting of scattered
plants, rather than a dense stand, is preferred. All of the
soll associations contain habitat suitable for mourning
dove, but a source of water is a limiting factor in some
places.

White-tdiled deer are predominant in this county, but
1t 1s possible that mule deer may also have come in, since
mule deer have been reported in counties in the eastern
part of Kansas. The numbers of white-tailed deer are in-
creasing throughout the county, especially along the
Ninnescah River and its tributaries.

Many deer inhabit association 9, which is on the flood
plains and low terraces of the Ninnescah River. About
half of the acreage of Zenda and Waldeck soils that make
up a large part of that association is used for cultivated
crops, and the rest supports an excellent stand of grass.
Whenever the number of deer increases in an area where
crops are grown extensively, crops are generally damaged
by those animals. The management plan implemented by

members of the Kansas Forestry, Fish, and Game Depart-
ment is based on harvesting enough deer within the State
each year so that the number is reduced to a desirable level.

The vegetation on the Kanza and Plevna soils that are
intermingled on the flood plains of Turkey Creek in the
southwestern part of Pratt County supports, or has the
potential to support, both deer and the wild Rio Grande
turkey. The Zenda soils and the Kanza and Plevna soils
adjacent to branches of Elm Creek provide good habitats
for deer and turkey. In this county the numbers of Rio
Grande turkey are limited, but these turkeys have been
seen in areas of intermingled Kanza and Plevna soils
along: branches of Elm Creek. It is probable that they are
transient along the part of Turkey Creek that flows
through Pratt County, because they inhabit areas along
Turkey Creek in the adjacent county to the south.

Other mammals besides deer in Pratt County are beaver,
muskrat, and mink, in areas along the Ninnescah River
and its tributaries, and the fox squirrel in shelterbelts, in
windbreaks, in areas around farmsteads, and in wooded
tracts along streams. Coyote also occupy a number of
kinds of habitat and maintain a high population in spite
of continued hunting by sportsmen who use dogs and two-
way radios; prairie dogs generally occupy areas that sup-
port a cover of short grasses or closely grazed plants;
raccoon occupy areas, mainly along the major water-
courses; and cottontail rabbit and jackrabbit occupy areas
throughout the county.
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Waterfowl are transient during the migration periods
in spring and fall but generally do not nest in this county.
In years when the amount of rainfall is above average,
temporary ponds are created prior to the time the hunting

season for waterfowl opens, especially in areas of Pratt

and Carwile soils of association 2. The ponds offer hunt-
ing possibilities to hunters of waterfowl.

Good opportunities for fishing are limited to the Nin-
nescah River, Pratt County Lake, and farm ponds. The
fish that are caught are mainly channel catfish, bullhead,
crappie, bass, and bluegill, as well as carp and other rough
fish.

The State fish hatchery occupies 187 acres east of the
town of Pratt. It contains 95 ponds and is among the
largest such ponds in the United States. About 1 million
fingerling fish are raised each year. About half of this
number are channel catfish, and the rest are bass, bluegill,
and a few crappie. These fish are used each fall to stock
farm ponds, State-owned lakes, and other bodies of water
in the State of Kansas. In addition, about 800,000 wall-
eyes are placed in the larger impoundments.

Pracrices Hererur To Wionire.—Practices that pro-
tect the soils and that conserve water are generally bene-
ficial to wildlife. Terracing, stripcropping, stubble mulch-
ing, properly managing grazing, and managing woodland
well all help to reduce erosion on sloping soils, such as the
Bethany, Farnum, Clark, and Ost. They protect the soils
so that soil material will not be lost to pollute rivers and
lakes.

Practices that are harmful to wildlife include mowing of
roadsides before July 15, and burning and clearing of
brush and trees. Also harmful are overgrazing rangeland
and pasture and draining areas of Wet alluvial land and
other spots used by wildlife for water supply, nesting, or
other purposes.

Technical assistance in planning developments for wild-
life and in putting the plans into practice may be obtained
from a representative of the Soil Conservation Service in
the town of Pratt. Other assistance can be obtained from
the Kansas Forestry, Fish, and Game Commission, Bureau
%f Sport Fisheries and Wildlife, and from the Extension

ervice.

Engineering Uses of the Soils ®

This part of the survey describes the outstanding engi-
neering properties of the soils, especially in relation to
highway construction and conservation engineering. It
also briefly deseribes the engineering soil classification
systems, and defines the engineering terms used.

Soil properties influence design, construction, and main-
tenance of engineering structures. The properties most
important to the engineer are permeability to water, shear
strength, compaction characteristics, soil drainage, shrink-
swell characteristics, grain size, plasticity, and reaction.
Also important are depth to bedrock, depth to the water
table, and topography.

The information 1n this soil survey can be used to—

1. Make preliminary studies that will aid in selecting
and locating sites for industries, residences, busi-
nesses and recreation.

5 GErALD D. Norris, agricultural engineer, assisted in the prep-
aration of this section.

2. Make preliminary evalnations that would aid in
selecting routes for highways, locations for air-
ports, and other routes or locations for transpor-
tation facilities.

. Make preliminary evaluations and estimates that
will aid in planning irrigation systems, systems
that supply agricultural drainage, farm ponds, ter-
races, waterways, and dams that divert water or
help to control erosion.

4. Make preliminary studies and evaluations for se-
lecting routes for pipelines and other underground
utilities.

5. Locate probable sources of sand or gravel and top-
soil.

6. Develop information that would be useful in de-

signing and maintaining engineering structures.

Supplement information from other sources so that

a broader general understanding of the conditions

pertinent to the particular area are obtained.

8. Help to develop other preliminary information
that might be useful for construction purposes.

Used with the soil map to identify the soils, the engi-
neering interpretations in this section are useful for many
purposes. It should be emphasized, however, that these
nterpretations may not eliminate the need for sampling
and testing at the site of specific engineering works involv-
ing heavy loads or where the excavations are deeper than
the depth of layers here reported. Nevertheless, even in
such situations, the soil map is-useful for planning more
detailed field investigations and for suggesting the kinds
of problems that can be expected.

Much of the information in this subsection is given in
the tables. Table 5 gives engineering test data obtained
when the samples of selected soil series were tested. Table 6
gives estimates of the properties of the soils, and table 7
provides engineering interpretations of these properties.

Additional information of value in planning engineer-
ing work is given throughout the text, especially in the sec-
tions “Descriptions of the Soils” and “Formation and
Classification of Soils.” Some terms used by soil scientists
may be unfamiliar to engineers, and many words have
special meaning in soil science. These and other special
terms arve defined in the Glossary at the back of this soil
survey.

<o

-~

Engineering classification systems

Agricultural scientists of the U.S. Department of Agri-
culture (USDA) classify soils according to texture, color,
and structure (70).°This system is useful only as the initial
step for making engineering classifications of soils. Addi-
tional properties important to engineering must be deter-
mined by tests, or estimated after the textural classification
has been made. In some ways this system of naming tex-
tural classes is comparable to the two systems commonly
used by engineers for classifying soils; that is, the system
of the American Association of State Highway Officials
(AASHO) and the Unified system. These systems are ex-
plained briefly in the following paragraphs. The explana-
tions are taken largely from the PCA Soil Primer (7).

AASHO COlassification System.—The AASHO system

of classifying soils is based on actual performance of ma-

¢ Ttalic numbers in parentheses refer to Literature Cited, p. 53.
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terial used as a base for roads and highways (7). In this
system all the soils are classified in seven basic groups. The
soils most suitable for road subgrade are classed as A-1,
and those least suitable are classed as A-7. Within rather
broad limits, all soil materials are classified numerically
between these two extremes, according to their load-carry-
ing ability. Three of the seven basic groups may be further
divided into subgroups to designate variations within a
group. Within each group, the relative engineering value
of the soil material is indicated by a group index number,
which is shown in parentheses following the group classi-
fication. Group indexes range from 0 for the best material
to 20 for the poorest. Increasing values of group indexes
denote decreasing load-carrying capacity.

In the AASH% system, the soil material may be further
divided into the two general groups: (1) Granular ma-
terial in which 35 percent or less of the soil material passes
a 200-mesh sieve; and (2) silt-clay material in which more
than 35 percent passes a 200-mesh sieve. The silty part of
the silt-clay material has a plasticity index of 10 or less,
and the clayey material has a plasticity index greater than
10. The plasticity index refers to the numerical difference
between the liquid limit and the plastic limit. The lqunid
limit is the moisture content, expressed as a percentage of
the ovendry weight of the soil, at which the soil material
passes from a plastic.to a liquid. The plastic limit is the
moisture content, expressed in percentage of the ovendry
weight of the soil, at which the soil material passes from a
semisolid to a plastic.

Unified Classification System.—In the Unified system
(13), the soils are grouped on the basis of their texture and
plasticity, as well as on their performance when used in
engineering structures. The soil materials are identified as
coarse grained, which are gravel (G) and sands (S) ; fine
grained, which are silts (M) and clays (C); and highly
organic (Pt). No highly organic soils were mapped in
Pratt County.

Under the Unified system, clean sands are identified by
the symbols SW or SP; sands that include fines of silt and
clay are identified by the symbols SM and SC;j silts and
clays that have a low liquid limit are identified by the sym-
bols MLL and CL; and silts and clays that have a high liquid
limit are identified by the symbols MH and CH.

After an engineer has been trained and has obtained ex-
perience, he can make approximate classifications of soils,
based on visual field inspection and observation, Fxact
classification, however, must be based on review and appli-
cation of data obtained from complete laboratory analyses.
Field classifications are useful in determining when and
upon which soils laboratory analyses should be made.

Soil test data

The information given in table 5 shows the results of
tests made by the State Highway Commission of Kansas
under a cooperative agreement with the Department of
Commerce, Bureau of Public Roads. Results of the tests
help to evaluate the soils for engineering purposes. Except
for the variations described in the discussions of moisture
density and mechanical analyses, the tests were made in
accordance with standard procedures.

The table shows the specific locations where samples were
taken, the depth to which sampling was done, and the re-
sults of tests to determine particle-size distribution and
other properties significant in soil engineering.

In the column titled “Moisture density,” the tests were
based on AASHO Designation T 99-57, Method A, except
for the following variations: (1) All material was oven-
dried at 230° F.; (2) all material was crushed in a labora-
tory crusher after it was dried; and (3) no time was
allowed for dispersion of moisture after water was mixed
with the soil material.

The mawimum dry density is the maximum unit dry
weight of a soil that has been compacted at the optimum
moisture content, using the prescribed method of compac-
tion. The moisture content that gives the highest dry unit
weight is called the optimum moisture content for the spe-
cific method of compaction.

The optimum moisture content, also called fleld moisture
equivalent (FME), is the minimum moisture content at
which a smooth so1l surface will absorb no more water dur-
ing a period 30 seconds long when the water is added in
individual drops. This is the moisture content required to
fill all the pores in sands and the content required to ap-
proach saturation in cohesive soils.

Mechanical analyses show the percentages of soil par-
ticles that pass sieves of specified sizes. Sands and coarser
textured materials do not pass through a No. 200 sieve, but
silt and clay pass through a sieve of that size; silt is the
material larger than 0.002 millimeter in diameter, and clay
is the material smaller than 0.002 millimeter in diameter.
The clay fraction was determined by the hydrometer meth-
od, rather than the pipette method used by most soil scien-
tists in determining the clay in soil samples.

Mechanical analyses for which results are shown in table
5 were according to AASHO Designation T 88-57 (1),
except for the following variations: (1) All material was
ovendried at 230° F. and crushed in a laboratory crusher;
(2) the sample was not soaked prior to dispersion; (3)
sodium silicate was used as the dispersing agent; and (4)
the dispersing time, in minutes, was established by divid-
ing the plasticity index value by 2; the maximum time was
15 minutes, and the minimum time was 1 minute. Results
by this procedure frequently differ somewhat from the
results that would have been 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 calculated on the basis of all the material, including
that coarser than 2 millimeters in diameter. In the SCS
soil survey procedure, the fine material is analyzed by the
pipette method and the material coarser than 2 millimeters
m diameter is excluded from calculations of grain-size
fractions. The mechanical analyses used in this table are
not suitable for use in naming textural classes for soils.

Engineering properties of soils

In table 6 some of the descriptions of the soil layers
and of depth from the surface differ slightly from the de-
scriptions of the typical profiles given in the section “De-
scriptions of the Soils.” The purpose of the descriptions
given in table 6 is to show the horizons that have features
significant to engineering. The kind of underlying ma-
terial is generally not given. The soils are underlain, how-
ever, by rather thick deposits of old alluvium, outwash,
or windblown sand. The soils underlain by windblown
sand are in the northwestern and north-central parts of
the county, and the thickness of the sand in those areas
ranges from 5 to more than 30 feet. The sand is underlain
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TABLE 5.—Fngineering

Moisture density
Soil name and location Parent material Report No.| Depth Horizon Maximum
dry Optimum
density moisture
Albion sandy loam: 4 In. Lb. per cu. ft. Pet.
1,820 feet south and 80 feet west of the NIi. | Moderately sandy old 76-15-1 0-9 | Al 125 8
corner of see. 18, T. 27 8., R. 12 W. alluvium. 76-15-2 9-17 | B2t 123 11
76-15-3 | 26-50 | IIC 108 13
320 feet west and 75 feet north of the SE. | Moderately sandy old 76-16-1 0-7 Al 124 8
corner of sec. 5, T. 28 8., R. 11 W. alluvium. 76-16-2 7-17 | B2t 117 13
76-16-3 | 27-50 | IIC 123 12
Clark clay loam:
1,690 feet west and 75 feet north of the SE. | Highly calearcous old 76-13-1 0-9 Al 109 15
corner of sec. 13, T. 28 8., R. 12 W. alluvium. 76-13-2 15-27 | Clea 105 19
76-13-3 | 27-52 | C2ca, 107 18
150 feet north and 50 fect west of the SW. | Highly calcareous old 76-14-1 0-10 | Al 107 18
corner of sec. 35, T. 26 S., R. 12 W. alluvium, 76-14-2 15-30 | Clca 106 19
76-14-3 30-52 | C2ca 105 19
Naron fine sandy loam:
1,400 fect west and 20 feet south of the NI, | Wind-deposited material 76-21-1 0-11 | Al 111 14
corner of sec. 4, T. 27 S, R. 13 W. and old alluvium. 76-21-2 20-40 | B22¢ 113 14
76-21-3 | 40-60 | C 118 12
100 feet south and 20 feet west of the NE. | Wind-deposited material 76-22-1 0-11 | Al 120 10
corner of sec. 24, T. 27 8., R. 13 W. and old alluvium. 76-22-2 21-33 | B22t 114 15
76-22-3 | 33-60 | C 118 12
Ost clay loam:
230 feet west and 25 feet north of the SE. | IHighly calcareous out- 76-23-1 0-9 Al 108 17
corner of sec. 29, T. 28 8., R. 15 W. wash sediment. 76-23-2 9-15 | B21t 99 21
76-23-3 | 24-52 | C 105 18
100 feet north and 50 feet east of the SW. | Highly calcareous out- 76-24-1 0-10 | Al 105 18
corner of sec. 35, T. 28 8., R. 15 W. wash sediment. 76-24-2 10-17 | B21t 98 23
76-24-3 24-54 | C 107 18
Pratt loamy fine sand:
100 feet ecast and 20 feet north of the SW. | Sands deposited by 76-19-1 0-12 | Al 115 12
corner of sec. 24, T. 26 S, R. 14 W. wind. 76-19-2 12-26 | B21t 117 11
76-19-3 45-70 | C 115 12
1,910 feet west and 20 feet north of the SE. | Sands deposited by 76-20-1 0-9 Al 114 11
corner of sec. 20, T. 26 S., R. 13 W. wind. 76-20-2 9-29 | B21t 115 12
76—20-3 48-65 | C 111 12
Tivoli fine sand:
2,505 feet east and 1,150 feet north of the | Sands deposited 76-17-1 0-5 Al 106 13
SW. corner of sec. 4, T. 25 S, R. 15 W. by wind. 76-17-2 5-62 | C 105 13
600 feet south and 120 feet east of the NW. | Sands deposited 76-18~1 0-6 Al 106 11
corner of sec. 35, T. 26 S, R. 15 W. by wind. 76—-18-2 6-60 | C 105 13

1 Tests performed by the State Highway Commission of Kansas under a cooperative agreement with the Department of Commerce,
Bureau of Public Roads, in accordance with standard procedures, except as deseribed in the discussions of moisture density and mechanical

analyses.

2 Based on AASHO Designation M 145-49 (1).

3 Based on the Unified Soil Classifieation System (18). The SCS and Bureau of Public Roads have agreed to consider that all soils
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Mechanical analysis Classification
Percentage passing sieve— Percentage smaller than Liquid Plasticity
limit index
AASHO 2 Unified 3
No. 10 No. 40 No. 200
(2.0 mm.) 0.42 (0.074 0.05 mm. | 0.02 mm. | 0.005 mm. | 0.002 mm.
mm.) mm.)
100 78 31 21 10 5 2 18 3 A-2-4(0) SM
99 77 33 24 16 12 9 25 10 A-2-4(0) SC
100 49 4 2 1 0 0 17 0 A-1-b(0) SP
100 75 29 19 10 3 1 17 2 A-2-4(0) SM
98 75 44 34 24 14 13 34 20 A~6(5) SC
72 29 7 4 3 2 1 18 2 A-1-b(0) SP-SM
100 95 58 39 27 15 8 31 13 A-6(6) CL
100 94 79 64 53 34 17 38 17 A-6(10) CL
100 96 81 66 50 35 22 36 19 A-6(12) CL
100 95 79 56 32 17 9 34 13 A-6(9) | CL
100 97 90 74 48 31 22 40 21 A-6(12) CL
100 98 88 66 40 26 20 41 24 A-T7-6(14) CL
100 97 48 32 18 9 5 25 7 A~-4(3) SM-SC
100 98 38 27 21 15 13 28 14 A-6(2) SC
100 98 31 22 18 12 9 21 7 A-2-4(0) SM-SC
100 95 34 24 14 8 5 19 4 A-2-4(0) SM-8C
100 96 39 26 20 15 11 26 12 A-6(1) SC
100 97 33 23 18 11 9 20 7 A-2-4(0) SM-SC
100 99 84 62 32 17 11 31 11 A-6(8) CL
100 99 88 69 44 30 25 47 28 A-7-6(17) CL
100 99 90 79 55 38 29 43 24 A-T-6(14) CL
100 99 89 67 38 19 14 33 12 A-6(9 CL
100 99 92 76 51 34 29 49 30 A-7-6(18) CL
100 99 95 78 56 39 29 38 20 A-6(12) CL
100 99 16 11 8 6 4 18 2 A-2-4(0) SM
100 98 25 15 9 6 5 18 2 A-2-4(0) SM
100 98 19 9 6 4 3 15 0 A-2-4(0) SM
100 97 19 12 6 3 2 17 1 A-2-4(0) SM
100 97 16 11 9 7 6 18 3 A-2-4(0) SM
100 99 20 13 9 7 6 18 1 A-2-4(0) SM
100 98 7 3 2 0 0 18 0 A-3(0) SP-SM
100 98 6 3 2 1 1 18 1 A-2-4(0) SP-SM
100 99 9 4 2 0 0 18 0 A-3(0) SP-SM
100 98 6 3 2 2 1 20 3 A-2-4(0) SP-SM

having plasticity indexes within two points from A-line are to be given a borderline classification, for example SP-SM.

¢ In the Albion sandy loam, report No. 76~15-2, 99 percent of the soil material passed a No. 4 sieve and 100 percent passed a %-inch
sieve. In the same soil type, report No. 76-16-2, 98 percent of the soil material passed a No. 4 sieve and 100 percent passed a %-inch sieve.
Also in the same soil type, report No. 76-16-3, 93 percent of the soil material passed a %-inch sieve and 100 percent passed a. 1}4-inch sieve.
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TABLE 6.—Estimated
[The properties of Broken alluvial land (Br), Sandy breaks-Alluvial land complex (Sa),

Depth Classification
Soil series and map symbols from
surface )
USDA texture Unified ! AASHO
Inches
Albion (Ab, Ao, As). 0-8 Sandy loam.____________ SM._ .. A-2_ .
For properties of the Shellabarger soils in As, refer 8-29 | Sandy clay loam or SM . A-2________
to the Shellabarger series. sandy loam.
29~60 | Sand and gravel_________ SP-SM__________._ A-1or A-3__.
Bethany (Be, Be, Bh). 0-13 | Silt loam._______________ Ol A6 .
13-46 | Silty elay .. _____._ CH____ . ___ A-T .
46-72 | Silty clay loam__________ CL. . A-7 .
Carwile (Ca). 0-12 | Fine sandy loam________ SMo . A-2 ...
12-20 | Sandy elay loam________ SMorSCo.o.______ A-2 . ...
20-60 | Sandy elay and clay..___ CL-CH__________.. A-T ..
Case (Cc, Ck). 0-50 | Clay loam______________ CL_ o ______ A-6__________
For properties of the Clark soils in these mapping
units, refer to the Clark series.
Clark (Cm, Cn, Co).
For propertics of the Ost soil in Co, refer to the Ost 0-50 | Clay loam.__._.______... CL__ .. A6 _.
series.
Croft (Cs). 0-25 | Loamy finesand________ SM._ . A-2__________
25-50 | Sand.._ ... SP-SM.___________ A-1lor A-3___
Farnum (Fa, Fe, Fm, Fn, Fu, Fw). ' 0-10 | Loam___._____.________ CL or ML-CL__.___ A-~6 or A-4___
Tor properties of the Carwile soils in Fw, refer to the 10-42 | Clay loam______________ CLo__ . ____. A-7 .
Carwile series. 42-72 | Fine sandy loam and CL, SC, or SM-SC__| A-6 or A—-4___
sandy clay loam.
Kanza (Kp). 0-11 | Loamy finesand________ SM_ A-2_________.
Tor properties of the Plevna soils in this mapping 11-50 | Loamy fine sand and SP-SM__._________ A-2 or A-3___
unit, refer to the Plevna series. sand.
Kaw (Ks, Kw), 0-18 | Silt loam_______________ CL._ . A6 _____
18-60 | Silt loam and light silty CL___ . A-7_ . -
clay loam.
Naron (Nd, Nf, Ng, Nk, Nm, Nn). 0-13 | Fine sandy loam________ SM . A-2or A-4___
For properties of the Farnum soils in Nn, refer to 13-38 | Sandy elay loam____.___| SC________________ A-2 or A-6___
the Farnum series. 38-60 | Fine sandy loam________ SM__ A-2_ ...
Ost (Oc, Os). 0-10 | Clay loam__.___.________ CL . A-6_________.
10-23 | Clay loam..________.___ CL_ ... A-7 .
23-60 | Heavy clay loam________ CL. .. A-6 or A-7_._
Plevna. 0-40 | Fine sandy loam____.____ SM._ - A-4 . ____.
40~60 | Tine sand and sand______ SP-SM._.__ ... A-3 .. ..
Pratt (Pm, Pn, Po, Pt). 0-70 | Loamy fine sand.__.__.__. SM o e A-2_ . _______
Tor propertics of the Carwile soils in Po, refer to the
Carwile scries; for properties of the Tivoli soils
in Pt, refer to the Tivoli series.
Shellabarger (Sb, Se, Sf). 0-11 | Fine sandy loam__.______ SM_ . A-20r A—4___
11-50 | Light sandy elay loam____| SC_________________ A-2 . ..
50-60 | Sand and gravel_________ SP-SM_..____._____ A-1ooo ..
Tabler (Ta). 0-9 Clay loam._____________ CL____ . ____ A6 ...
9-60 | Silty elay_ ... . CH_ ..l .. __. A-7 11T
Tivoli (Tf). 0-72 | Finesand_._______._.._. SP-SM________.__. A-2or A-3___
Waldeek (Wa). 0-46 | Fine sandy loam________ SM_ . A2 _____
46-60 | Finesand______.___.____ SM or SP-SM__.._. A-2 or A-3__.
Zenda (Ze, Zs). 0-22 | Clay loam______________ Cli e __ A6 ... _____
22-50 | Clay loam._______._.____ CL. .. A-6._________

1 The Soil Conservation Service and Bureau of Public Roads have agreed to consider that all soils having plasticity indexes within
two points from A-line are to be given a borderline classification. Examples of borderline classifications obtained by this use are SP-SM,
CL-CH, and SM-SC.
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properties of the soils

and Wet alluvial land (Wd) are too variable to be estimated]

Percentage passing sieve— Available
Permeability water Reaction Dispersion Shrink-swell
capacity potential
No. 4 No. 10 No. 200
Inches per inch of
Inches per hour 30i pH

100 95-100 15-35 0.5 -1.0 0.15 5.6-6.0 | Low___________ Low.

100 95-100 15-35 0.2 -0.5 .17 6.1-6.5 | Low___________ Low.
90-100 ® 5-10 ® .09 6.6-7.3 | Low___________ Low.

100 100 85-90 0.2 -0.5 .18 6.1-6.5 | High_..________ Moderate.

100 100 90-95 0.1 -0.3 .16 6.6-7.3 | High_._._._____ High.

100 100 90-95 0.2 -0.5 .18 7.9-8.4 | High_______..___ High.
95-100 95-100 15-25 0.5 -1.0 .15 6.1-6.5 | Low___.__._._____ Low.
95-100 95-100 20-30 0.5 -1.0 .15 6.1-6.6 | Low____...____| Low.
95-100 95-100 80-90 0.05-0.3 .18 6.6-7.3 | Low___._______. Moderate to high.

100 100 70-85 0.2 -0.5 .18 7.4-8.4 | Low_________.. Moderate.

100 100 70-85 0.2-0.5 .18 7.4-8.4 { Low___.________ Moderate.
95-100 60-80 15-25 2.0-5.0 .06 6.6-7.3 | Low_.__________ Low.
90-100 ® 5-10 5.0-10.0 .04 7.4-7.8 | Low__.________ Low.

100 100 70-80 0.2-0.5 .18 6.1-6.5 | Moderate.______ Low.

100 100 75-85 0.1-0.3 .18 6.6—7.3 | Moderate.____._ Moderate.

100 100 40-75 0.5-1.0 .15 7.4-7.8 | Moderate...____ Moderate.

100 100 12-20 2.0-5.0 .09 6.6-7.3 | Low_________._ Low.

100 100 6-15 2.0-5.0 .09 7.4-7.8 | Low___________ Low

100 100 85-90 0.5-1.0 .18 6.6-7.3 | High___________ Moderate.

100 100 90-95 0.2-0.5 .18 6.6-7.3 | High__________. High
98-100 - 95-100 30-45 0.5-1.0 .15 6.6-7.3 | Low___________ Low.
98-100 95-100 25-40 0.2-0.5 .18 7.4-7.8 { Low_______.____ Low.
98-100 95-100 25-35 0.5-1.0 .15 7.4-7.8 | Low___________ Low.

100 100 75-90 0.2-0.5 .18 7.4-7.8 | Low._________._ Moderate.

100 100 80-95 0.2-0.5 .18 7.0-7.8 | Low___________ High.

100 100 80-95 0.2-0.5 .18 7.9-8.4 | Low_____.______ High.

100 100 35-45 0.5-1.0 .15 7.4-7.8 1 Low___________ Low.

100 100 6-10 2.0-5.0 .09 7.4-7.8 | Low_____._.____ Low.

100 100 15-25 2.0-5.0 .12 6.6-7.3 | Low___.________ Low.
98-100 90-100 25-40 0.5-1.0 .15 6.0-6.5 | Low___________ Low.
98-100 90-100 25-35 0.2-0.5 .17 6.6-7.3 | Low__.________ Low.
90-100 *) 5-10 5.0-10.0 .09 7.4-7.8 | Low. . .______.__ Low.

100 100 70-80 0.2-0.5 .18 6.1-6.5 | Low.______.____ Moderate.

100 100 90-95 0.1-0.3 .16 7.9-8.4 | Low to slight.___| High.

100 100 6-10 5.0 .09 6.1-6.5 | Low__._________ Low.
98-100 80-98 20-40 0.5-1.0 .16 7.9-8.4 | Low_______.__.__ Low.
98-100 70-95 6-15 2.0-5. 0 .04 7.4-7.8 | Low_______..___ Low.

100 95-100 60-75 0.2-0. 5 .18 6.6-7.3 | Low______.____ Moderate.

100 95-100 60-75 0.2-0.5 .18 7.4-7.8 | Low____._.______ Moderate.

2 More than 70.
3 More than 5.0.
4 More than 50.
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TaBLE 7.—Interpretation of

[The properties of Broken alluvial land (Br), Sandy breaks-Alluvial land complex (Sa),

Suitability as a source of—

Soil features affecting engineering

practices
Soil series and map
symbols Topsoil Sand Gravel Road sub- Road fill ! Highway Dikes and
grade! location ! levees

Albion (Ab, Ao, As)__.__. Fairoo___.__ Good_.____ Good______ Good if Good if Well drained; Erodible in

For properties of the mixed. mixed. erodible in sloping areas;
Shellabarger soils sloping areas. pervious and
in As, refer to the seepy in
Shellabarger series. places.

Bethany (Be, Be, Bh).._.| Good._..._. Not suit- Not suit- Poor_.__..._ Fair______. Well drained; High plasticity;

able. able, high plastic- fair to poor
ity. stability.

Carwile (Ca) oo oooooo Fair______. Not suit- Not suit- Surface layer | Fair.______ Somewhat Erodible in

able. able. good; sub- poorly drained; sloping areas;
soil poor. in places fair stability
has seasonal and compac-
perched tion.
water table.

Case (Cc, Ck)emmoceeaee Poor._..___- Not suit- Not suit- Fairo o ..____ Good______ Well drained; Erodible in

For properties of the able. able. highly cal- sloping areas;
Clark soils in these CATEOUS; fair stability
mapping units, erodible in and compac-
refer to the sloping tion.

Clark series. areas,

Clark (Cm, Cn, Co)mouo_- Surface Not suit- Not suit- Fairo_..___._ Good. ... Well drained; Erodible in

For properties of the layer able. able. highly eal- sloping areas;
Ost, soils in Co, fair; sub- careous. fair stability
refer to the Ost soil poor. and compac-
series. tion.

Croft (C8)cecccaececaeae Poor__..__. Good____-_| Good______ Good_._ ... Good.- - - Occasional Erodible in
flooding; sloping areas;
somewhat porous and
excessively seepy; soil
drained. binder needed.

Farnum (Fa, Fe, Fm, Good._____ Not suit- Not suit- Poor_________ Fair_____._ Well drained. . .| Fair stability_ . .

Fn, Fu, Fw). able. able.

For properties of the
Carwile soils in
Fw, refer to
the Carwile
series.

Kanza (Kp)ccoeeoaocooan Poor ... Poor___.__. Not suit- Good on ele- Good....-_| High water Erodible in

For properties of the able. vated table; some- sloping areas;
Plevna soils in grade. what poorly porous and
this mapping unit, drained; seepy; soil
refer to the Plev- nearly level. binder needed.
na series.

Kaw (Ks, Kw). o._____. Good . .- .- Not suit- Not suit- Tair______._._ Fair_ . ..._. Subject to flash | Fair stability

able. able, flooding; well and compac-
drained; tion.
nearly level.
Naron (Nd, Nf, Ng, Nk, Good .. _... Not suit- Not suit- Fair______.__ Good____._ Well drained__..| Erodible in
Nm, Nn). able. able. sloping areas;

For properties of the
Farnum soils in
Nn, refer to the
Farnum series.

See footnotes at end of table,

fair stability;
subject to
seepage in
places.
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Soil features affecting engineering practices—Continued

Farm ponds

Reservoir area

IEmbankment 2

Agricultural drainage

Irrigation

Terraces and
diversions

Waterways

Rapid permea-
bility.

Slow permeability -

Slow permeability.

No features that
significantly
affect design.

No features that
significantly
affect design.

Rapid perme-
ability.

Moderate perme-
ability.

Rapid perme-
ability; seasonal
high water
table.

Stratification_.___.

Moderate perme-
ability.

Well drained; sub-
stratum lacks
fines; erodible in
sloping areas; sub-
ject to seepage in
places.

High plasticity; low
strength.

Temporary perched
water table; fair
stability and com-
paction; erodible
in sloping areas.

Calcareous; erodible
in sloping areas;
fair stability and
compaction.

Calcareous; erodible
in sloping areas;
fair stability and
compaction.

Erodible in sloping
areas; porous and
seepy; soil binder
needed.

No features that
significantly affect
design.

Stable in fill; high
strength; steep
areas unstable;
porous; subject to

piping.

Stable in fill._._____

Erodible in sloping
areas; fair stabil-
ity; subject to
seepage in places.

Well drained__._____

Moderately well
drained.

Temporary perched
water table; slow
permeability in
the subsoil;
undulating.

No detrimental
features; well
drained.

Well drained_.._.__._

Somewhat exces-
sively drained.

Well drained..______

High water table;
somewhat poorly
drained; seasonal
subirrigation.

Well drained_._._._.

Well drained-.. ...

Low water-holding
capacity.

Slow permeability_ __

Moderate water in-
take rate; slow
permeability in
the subsoil; some-
what poorly
drained.

Sloping, irregular
terrain; erodible
in sloping areas.

Highly calcareous;
sloping; sloping
areas subject to
erosion.

Very low water-
holding capacity;
high intake rate;
subject to occa-
sional flooding.

Moderate perme-
ability.

Rapid permeability;
seasonal high
water table; sub-
ject to wind
erosion.

Deep; high water-
holding capacity;
subject to flash
flooding.

No features that
significantly
affect design.

Lack of stability;
intensive mainte-
nance required.

No features that
significantly
affect design.

Nearly level; limited
surface runoff.

No features that
significantly
affect design.

No features that
significantly
affect design.

Nearly level; little
or no surface
runoff.

No features that
significantly affect
design.

Nearly level; rapid
permeability.

Nearly level; sub-
ject to flash
flooding.

Complex topog-
raphy common;
erodible in slop-
ing areas.

Low water-holding
capacity; high
crodibility.

No features that
gignificantly
affect design.

Nearly level; limited
surface runoff;
subject to wind
erosion.

Highly calcareous;
erodible in sloping
areas; fair to poor
fertility.

Highly calcareous;
difficult to estab-
lish vegetation on
the subsoil.

Nearly level; high
intake rate; sub-
jeet to oceasional
flooding.

No features that
significantly affect
design.

Nearly level; rapid
permeability ; low
fertility; subject
to wind erosion.

Nearly level; well
drained; high
fertility.

No features that
significantly
affect design.
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TaBLE 7.—Interpretation of engincering

Suitability as a source of—

Soil features affecting engineering

practices
Soil series and map
symbols
Topsoil Sand Gravel Road sub- Road fill? Highway Dikes and
grade ! location ! levees

Ost (Oc, O8) cecmccaoamm Surface Not suit- Not suit- Poor____...__ Fair_._._._ Highly cal- Fair stability_ __
layer able. able. careous; well
good; drained;
subsoil high plastic-
poor. ity.

Plevna . oo oo ccceemeeme e Tair___.--_ Poor___--_- Not suit- Surface layer | TFairo____._ Depth to water | Erodible in

able. good if table ranges sloping areas;
highway is from surface subject to
elevated; to 3 feet; piping.
subsoil somewhat
poor. poorly
drained;
nearly level.
Pratt (Pm, Pn, Po, Pt)_..| Poor._._-.. Poor.-.---- Not suit- Good_ .. -—-- Good ... _-- The sloping Erodible in
able. soils lack sloping areas;
stabillty. porous and
secpy; binder
needed.

Shellabarger (Sb, Se, $f).| Tair_ .- Poor__ .- Poor__ ... Poor to fair.__| Good__..._ No detrimental | Fair stability;

features. subject to
piping; erodi-
ble in sloping
areas.

Tabler (Ta) - ccoocmmemm e Surface Not suit- Not suit- Pooro.___... Fair_______ Somewhat poor- | Fair to poor
layer able. able. ly drained; stability;
fair; sub- possible frost cracks when
soil poor. heaving; high dry.

plasticity;
high shrink-
swell poten-
tial.

Tivoli (T ccmocmmceeaaan Not suit- Good; very | Not suit- Good if con- Good if Sand dunes; Binder needed
able. fine and able. fined. confined. well drained. in the loose

poorly sand; exces-

graded. sive seepage;
crodible in
sloping areas.

Waldeck (Wa) - -—----- Poor_____.. Good_...._| Good______ Good. .- .- Good-_____| Subject to Moderately

flooding; rapid perme-
seasonal high ahility ; fair
water table. stability.

Zenda (Ze, ZS)eoooaaennn Good._ - .__ Good__. ___ Good______ Poor____.__.__ Good_ .. ___ Water table No features

within 2 to 4
feet of sur-
face.

that signifi-
cantly affect
clesign.

1 ¢. W. HeckATHORN, field soils engineer, and HerBErT E. WoRLEY, soils research engineer, Kansas State Highway Commission,
helped prepare these columns. This assistance was performed under a cooperative agreement with the U.8. Department of Commeree,

Burcau of Public Roads.
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Soil features affecting engineering practices—Continued

Farm ponds

Reservoir area

Embankment 2

Agricultural drainage

Irrigation

Terraces and
diversions

Waterways

No features that
significantly
affect design.

Stratification___.__

Rapid perme-
ability.

Contains areas
where perme-
ability is rapid.

Very slow perme-
ability.

Excessively
drained.

Moderately rapid
permeability.

Rapid perme-
ability in sub-
stratum; shal-
low, fluctuating
water table.

Cracks when dry____

Erodible in sloping
areas; subject to
piping.

Erodible in sloping
areas; porous and
seepy; binder
needed.

Fair stability; sub-
ject to piping;
erodible in stop-
ing areas.

Fair to poor sta-
bility; cracks
when dry.

Binder needed in
the loose sands;
excessive seep-
age; erodible in
sloping areas.

Moderately rapid
permeability;
fines needed.

Moderate strength__

Well drained________

High water table;
somewhat poorly
drained; seasonal
subirrigation.

Excessively drained._

Well drained________

Very slow perme-
ability; flat sur-
face; drainage
needed.

Excessively drained..

Generally not
applicable.

Generally not
applicable.

Calcareous; deep;
high water-holding
capacity.

Shallow water table__

Moderate to high
intake rate; low
water-holding
capacity.

Gentle to moderate
slopes; low
water-holding
capacity.

Very slow perme-
ability ; somewhat
poorly drained.

Areas contain sand-
hills; excessively
drained; subject
to severe wind
crosion.

Subject to flooding;
seasonal, shallow
water table.

Shallow, fluctuating
water table.

No features that
significantly
affect design.

Generally not ap-
plicable; nearly
level; shallow
water table.

Generally not appli-
cable; little
runoff.

No features that
significantly
affect design.

Nearly level; some-
what poorly
drained.

Generally not
applicable; areas
contain sandhills.

Generally not
applicable; nearly
level; subject to
flooding.

Generally not
applicable; nearly
level.

Subsoil only fair to
poor for vegeta-
tion.

Generally not ap-
plicable; nearly
level; shallow
water table.

Generally not appli-
cable; subject to
wind erosion; a
solid cover of sod
difficult to estab-
lish.

High erodibility of
surface layer.

Nearly level; some-
what poorly
drained.

Generally not
applicable; areas
contain sandhills,

Generally not
applicable; nearly
level; subject to
flooding; low
fertility.

Generally not
applicable; nearly
level.

2 Embankments more than about 25 feet high not considered.
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in some places by silt, clay, and gravel. In others it 1s
underlain by sand and gravel, by unconsolidated deposits
of lime, or by silt.

Where the material beneath the sand and gravel is limy,
the limy material is in soft and hard nodules. Some areas
underlain by limy material are south of Preston, and a
large area extends south of Cairo to Isabel. In places the
limy material crops out and is the material in which soils
have formed.

Red beds of Permian age underlie all of the county,
but at no point do they crop out. Depth to these red beds
ranges from more than 500 feet, in the northwestern part
of the county, to about 80 feet in the N1/ sec. 34, T. 29 S.,
R. 15 W., along the Barber County line. Additional infor-
mation about the underlying material is given under
“Parent Material” in the section “Formation and Classi-
fication of Soils.”

Table 6 gives the classification for each significant layer,
according to the textural classes of the U.S. Department
of Agriculture and the estimated AASHO and Unified
classifications.

In the columns that give percentage passing sieves
of various sizes, the percentage of material smaller in
diameter than the openings of the given screens is shown.

Soil permeability is the ability of the soil to transmit
water or air. It is measured in terms of the rate at which
water passes through a saturated soil profile. The column
that shows permeability gives, in inches per hour, the esti-
mated rate of water percolation through a soil in place and
not compacted. The estimates were based on observations
of the porosity and the kind of structure of the soils.

In the column that shows available water capacity are
estimates, in inches per inch of soil material, of capillary
water in the soil when that soil is wet to field capacity.
‘When the soil is air dry, or is at the wilting point of most
plants, this amount of moisture will wet it to a depth of
1 inch without deeper percolation. _

The column titled “Reaction” gives pH values for the
soils. Because the values are estimated, a range is given.

Salinity of the soils is not rated in table 6. In none of
the soils is the degree of salinity great enough to be sig-
nificant. The Slickspots in the mapping unit Zenda-Slick-
spots complex, however, are saline.

Dispersion is defined as the amount of naturally dis-
persed particles measured at micron level by hydrometer
method. The ratings given for dispersion are low, mod-
erate, and high, based on the strength of the soil aggre-
gates. A rating of high means that the soil aggregates
slake readily, and a rating of low, that they do not slake
readily. A rating of moderate means that the degree to
which the soil slakes is moderate.

By shrink-swell potential is meant the amount a soil will
expand when wet and contract when dry. The soils are
given a rating for shrink-swell potential of low, moderate,
and high, according to their content of plastic fines. The
shrink-swell potential is based, not only on comparisons
with the soils in this county, but also on comparisons
with other soils throughout the United States.

In general, though some desirable features are named
in table 6, only detrimental or undesirable features are
given. The agricultural engineering practices named are
those commonly used in Pratt County.

Engineering interpretations of soils

In table 7 the suitability of the soils as a source of top-
soil is indicated by the terms good, fair, or poor, or if the
soils are not suitable, that fact is indicated. In making
these estimates, the entire soil profile was considered,
though only one horizon of some soils is qualified and only
one rating is generally shown in the table.

Ratings are also given the soils as a source of sand and
gravel. In this county fairly large areas are underlain by
beds of sand and gravel. The largest such area consists of
a band, 1 to 2 miles wide, along the Ninnescah River. It
begins several miles west of the city of Pratt and extends
in an easterly direction to the Kingman County line. Other
beds of gravel are along Turkey, §and, and Silver Creeks,
and some of those beds are also good sources of sand. Only
the availability of sand and gravel is indicated in table 7.
No consideration is given to the total quantity or to the
quality as related to specific engineering uses.

Ratings as a source of material for road subgrade and
road fill were determined by representatives of the Kansas
State Highway Commission. The interpretations on which
the ratings were given are based on the experience of those
representatives and on their knowledge of the soil proper-
1%iﬁs that affect use of the soils for road subgrade and road

The soil features that affect suitability of the soils for
the location of highways and for dikes or levees, farm
ponds, agricultural drainage, irrigation, terraces and di-
versions, and waterways are given only as a guide. Pri-
marily, the information is given to emphasize features that
might cause problems. if the soil is used as a site for a
highway or for the engineering practice named. As an
example, though most of the soils in the county have favor-
able permeability and are well drained, the Tabler and
Carwile soils occur in nearly level or concave areas, have a
slowly permeable subsoil and substratum, and are some-
what poorly drained. If those soils are used as a site for
a highway or for various kinds of engineering structures,
designing and building a suitable structure is difficult.
Other soils not suited to use for highways and engineering
structures are those that occupy small areas on the flood
plains of the Ninnescah River and other major streams.
Those soils have a fluctuating high water table and are sub-
ject to frequent flooding.

The information given in table 7 is not intended to re-
place soil testing and interpretations made at the site of
construction or to diminish the intensity of testing. The
column titled “Irrigation,” for example, shows that a
number of the soils are suitable for irrigation, but ex-
tensive soil tests are needed at the site to determine the
suitability of a specific area if an irrigation system is
planned. General facts about irrigation in Pratt County
are given in the subsection “Irrigation.”

Formation and Classification of Soils

This section consists of two main parts. The first part
tells how the factors of soil formation have affected the
development of soils in Pratt County. The second explains
the system of soil classification currently used and places
each soil series in the classes of that system.



PRATT COUNTY, KANSAS 49

Factors of Soil Formation

Soil is produced by soil-forming processes acting on
materials deposited or accumulated by geologic agencies.
The characteristics of the soil at any given point are
determined by (1) the physical and mineralogical compo-
sition of the parent material; (2) the climate under which
the soil material has accumulated and existed since accu-
mulation; (8) the plant and animal life on and in the soil;
(4) the rehief, or lay of the land; and (5) the léngth of
time the forces of soil formation have acted on the soil
material.

Climate and plant and animal life, chiefly plants, are
active factors of soil formation. They act on the parent
material that has accumulated through the weathering of
rocks and slowly change it to a natural body that has
genetically related horizons. The effects of climate and
plant and animal life are conditioned by relief. The parent
material also affects the kind of soil profile that is formed
and, in extreme cases, determines it almost entirely.
Finally, time is needed for changing the parent material
into a soil profile. It may be much or Iittle, but some time is
always required for differentiation of soil horizons.
Usually, a long time is required for the development of
distinct horizons.

The factors of soil formation are so closely interrelated
in their effects on the soil that few generalizations can be
made regarding the effect of any one factor unless condi-
tions are specified for the other four. Many of the processes
of soil development are unknown.

Parent material

The parent material from which the soils of Pratt
County have formed were deposited largely during the last
segment of geologic time, known as the Pleistocene epoch
or Quaternary period (&). This segment of geologic time
began about 1 million years ago and includes the present
time.

Two formations of Pleistocene age, the Sanborn and
Meade (fig. 13), are exposed in this county. They are
underlain by the Blanco formation, which is of Pliocene
age and is not exposed. The Sanborn is the most exposed
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formation. It consists mainly of loess, sand, and gravel.
The Meade formation consists chiefly of sand, gravel, and
silt that are cemented in some places with calcium carbon-
ate. The Meade formation contains deposits of volcanic
ash.

Eor1axy Saxps.—Of all kinds of soils in the county, more
than one-third formed in well-sorted fine sands that were
deposited by streams during the early part of the Quater-
nary period and were later réworked and redeposited by
wind. The soils formed in these fine sands are undulating
to hummocky and are similar in profile characteristics.
The principal soils that formed in these fine sands are
Tivoli, Pratt, and Naron, but the Farnum, Kanza, and
Carwile soils formed partly in that material. The largest
area occupied by the undulating soils formed ‘in eolian
sands is in the northern half of the county.

Ourwasua SepiMENT.—During the early part of the
Quaternary period, swift streams carried sediment from
the west into the central part of the area that is now the
State of Kansas. This material, called outwash sediment,
settled in old valleys and covered most of the area that
is now Pratt County. More recently, much of the area cov-
ered by this outwash sediment has been covered by ma-
terial deposited by wind. ‘

The outwash sediment consists of unconsolidated, strat-
ified sand, silt, and clay, or of weakly cemented, limy sand, -
silt, and clay. The sediiment contains beds of limy deposits
that are exposed in several places. In these deposits the
Clark, Case, and Ost soils, which are highly calcareous,
have formed.

Inthe valleys of the Ninnescah River, Turkey Creek, and
other entrenched streams, gravelly deposits, coarse sands,
and deposits of lime are exposed on the hills and in eroded
areas. The gravel and coarse sand are of early Pleistocene
age. They underlie the Albion and Shellabarger soils,
which have formed in more recent outwash deposits. Other
sediment of early Pleistocene age consists of deposits of
voleanic ash, which occur in pockets in this general area.

Soils formed in outwash sediment that has been modified
by wind are the Farnum, Carwile, Plevna, Tabler, and
Bethany. Those soils have formed in finer textured sedi-
ment than the Albion and Shellabarger soils.
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Figure 13.—Geologic profile extending in a north-south direction through the central part of Pratt County.
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Arroviar Derostrs—These deposits consist of material
laid down by streams. They make up the most recently de-
posited sediment in the county. Soils developed in this
sediment are the Kaw, Waldeck, Zenda, and Croft, which
occur along streams.

Lozssar Derostts.—Loessal deposits consist of silty ma-
terial deposited by wind. They mantle the nearly level
areas in the south-central and southwestern parts of the
county.

The Bethany and Tabler soils are the principal ones
that have formed in a thin layer of loess. The development
of the Naron, Farnum, and Ost soils was apparently modi-
fied by loess, and those soils contain a large amount of silt.

Climate

Climate has played an important role in the formation
of soils in this county. Precipitation, temperature, and
wind have all acted to help change the soil material into
a soil profile. These climatic agents have caused the three
principal types or processes of weathering—physical,
chemical, and biological—to take place. The processes of
weathering are all related.

Moisture from rainfall and other sources enters the soil,
dissolves soluble materials, and transports those materials
downward in the soil. It permits plants to grow and to con-
tribute organic matter to the soils. As the moisture moves
downyward, it carries fine particles of soil material and
minerals with it and deposits them in layers known as
the subsoil, or B horizon. Moisture also allows the 801l
organisms to increase in number and activity. These or-
ganisms help to darken the soil by changing plant ma-
terial to soil organic matter. ‘

Variations in wind and in temperature from season to
season affect the soils in several ways. Hot summer winds
evaporate moisture rapidly. They blow the fine particles
from the surface layer, thus decreasing the fertility of
the soils. Alternating cold and warm temperatures in
winter cause freezing and thawing of the soil material,
break up the soil aggregates, and change the soil struc-
ture. Winds also blow particles of soil material from one
aren to another and thus modify the texture of the surface
layer. Large particles or aggregates are caught up by the
wind, which causes them to saltate, or bounce along the
surface. Wherever these large particles are deposited, they
disturb the fine particles, causing them to rise, to be caught
by the wind and carried into the air, and to be deposited
many miles away.

Plant and animal life

Plants and animals aid the soil-forming processes. The
roots and tops of plants decay and add organic matter to
the soils. Burrowing animals mix the soil material and
move it from one layer to another. Micro-organisms break
down the organic matter, as well as the minerals and rocks.

Plants are the primary source of organic matter that
causes the dark color of soils. The soils of this county
have formed under tall and mid grasses, and these grasses
supply the soils with enormous amounts of roots that decay
and add organic matter. The organic matter from the
decayed roots accounts for the dark color of the surface
layer of most of the soils in the county.

Micro-organisms play an important role in the develop-
ment of soils by changing plant residue into organic matter
in the soils. Earthworms also play an important role by

thoroughly mixing the mineral matter and organic matter.
Many soils in the county show the influence of earthworm
and rodent activities. The Ost and Clark soils, for example,
have worm casts and dark streaks in the upper layers, as
a result of the activities of earthworms and rodents.

Relief

Relief, or lay of the land, influences the formation of
soils through its effects upon drainage, runoff, erosion, and
vegetation. Runoff becomes excessive on moderate and steep
slopes because the soils are unable to absorb the moisture
from rainfall. When the soils are not protected by a cover
of plants, excessive runoff causes steep soils to erode more
readily than less sloping ones.

Soils that are nearly level or that occur in low places
where surface drainage is poor are likely to have a gray
or dark color and a mottled subsoil. Carwile, Zenda, and
Waldeck are examples of such soils in Pratt County.

Relief influences the other factors of soil formation. For
example, vegetation is sparse on some steep soils because
those soils do not absorb enough moisture to support a
good cover of plants. Because of this sparse cover, only
a limited amount of residue is available to supply organic
matter to the soils.

Time

The length of time required for the formation of a soil
depends largely on the other factors of soil formation. In
parent material consisting of weathered rock, a much
longer period of time is required for a soil profile to de-
velop than in a thick deposit of outwash sediment. A soil
profile also develops more quickly in areas where weather-
Ing is extensive than in areas where little weathering takes
place.

Among the oldest soils in Pratt County are the Bethany
and Tabler. Those soils have formed in loess and old allu-
vial sediment, and they have a thick, clayey subsoil.
Younger soils that have formed in material similar in age
to that of the loess and old alluvial sediment, but that
have been more recently reworked by wind, are the Tivoli,
Pratt, and Naron.

In some soils more time is required for a soil profile to
develop than in others because the parent material is re-
sistant to leaching or is susceptible to erosion. Examples
of such soils are the Clark and Case. Those soils have
formed in highly calcareous outwash sediment that is
resistant to leaching and that is easily eroded.

The youngest soils in the county are the Zenda, Kaw,
and Waldeck, which have formed in alluvium. Those soils
have formed in the most recently deposited material, which
is alluvium, or stream-laid, sediment. In those soils not
enough time has elapsed since the parent material was
deposited for distinct soil horizons to have developed.

Classification of the Soils

Soils are classified so that we can more easily remember
their significant characteristics. Classification enables us
to assemble knowledge about the soils, to see their relation-
ship to one another and to the whole environment, and to
develop principles that help us understand their behavior
and their response to manipulation. First through classi-
fication, and then through use of soil maps, we can apply
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our knowledge of soils to specific fields and other tracts
of land.

Thus in classification, soils are placed in narrow cate-
gories that are used in detailed soil surveys so that knowl-
edge about the soils can be organized and wsed in manag-
ing farms, fields, and woodland; in developing rural areas;
in engineering work; and in many other ways. Soils are
placed in broad classes to facilitate study and comparison
in Jarge areas, such as countries and continents.

Two systems of classifying soils have been used in the
United States in recent years. The older system was adopted
in 1938 (2) and later revised (9). The system currently
used was adopted for general use by the National Coopera-
tive Soil Survey in' 1965. The current system is under con-
tinual study. Therefore, readers interested in developments
of the current system should search the latest literature
available (8, 17). In table 8 the soil series of Pratt County
are placed in some categories of the current system and in
the great soil groups of the older system.

The current system of classification has six categories.
Beginning with the broadest, these categories are ovder,
suborder, great group, subgroup, family, and series. In
this system the criteria used as a basis for classification are
soll properties that are observable and measurable. The
properties are chosen, however, so that the soils of similar
genesis, or mode of origin, are grouped together.

New soil series must be established and concepts of
some established series, especially older ones that have
been little used in recent years, must be revised in the
course of the soil survey program across the country. A
proposed new series has tentative status until review of the
series concept at State, regional, and national levels of re-
sponsibility for soil classification results in a judgment
that the new series should be established. Most of the soil
series described in this publication have been established
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earlier. Five of the soil series used in this survey had tenta-
tive status when the survey was sent to the printer. They
are the Case, Croft, I{anza, Waldeck, and Zenda series.

The Kaw series, which appears in this publication, was
made inactive shortly before the survey was sent to the
printer. Studies subsequent to completion of the survey in-
dicate that soils that have been classified as the Kaw series
should be included in the Verdigris series.

Most of the classes of the current system are briefly de-
fined in the following paragraphs.

Orprr.—Ten soil orders are recognized. They are En-
tisols, Vertisols, Inceptisols, Aridisols, Mollisols, Spodo-
sols, Alfisols, Ultisols, Oxisols, and Histosols. The proper-
ties used to differentiate these soil orders are those that
tend to give broad climatic groupings of soils. The two
exceptions to this are the Entisols and Histosols, which
occur in many different kinds of climate. Table 8 shows
that the four soil orders in Pratt County are Entisols,
Inceptisols, Mollisols, and Alfisols.

Entisols are light-colored soils that do not have natural
genetic horizons or that have only very weakly expressed
beginnings of such horizons. These soils do not have traits
that reflect soil mixing caused by shrinking and swelling.
In Pratt County this order includes some soils previously
classified as Regosols.

Inceptisols typically occur on flood plains and other
youthful land surfaces. Many soils of this order were for-
merly classified as Chernozems intergrading toward
Calcisols.

Mollisols have formed under grass and have a thick,
dark-colored surface horizon containing colioids domi-
nated by bivalent cations. The soil material in these soils
has not bheen mixed by shrinking and swelling. Soils of
this order were formerly called Reddish Prairie soils,
Chestnut soils intergrading toward Planosols, Chernozems

TaBLE 8.—S8oils classified according to the current system of classification and the 1938 system

Great soil group of the
Soil series Family Subgroup Order 1938 system
Albion___..____ Coarse-loamy, mixed, thermic_________ Udic Argiustolls__.________ Mollisols_ . _____ ‘Reddish Prairie soils.
Bethany._ .. _ ... Fine, mixed, thermic___._____________ Typic Paleustolls__________ Mollisols______. Reddish Prairie soils.
Carwile._______ Fine, mixed, noncalcareous, thermic-.._| Typiec Argiaquolls__ _______ Mollisols_______ Chestnut soils intergrading
toward Planosols.
Case._._______. Fine-carbonatie, mixed, thermie_____ .. Typic Ustochrepts_._______ Inceptisols._____ Chernozems intergrading
toward Calcisols.
Clark____.______ Fine-carbonatic, mixed, thermic_______ Typic Caleiustolls. ... _____ Mollisols_ .. __. Chernozems intergrading
toward Calcisols.
Croft__._______ Sandy, mixed, thermic. _.__________.__ Typic Ustipsamments______ Entisols._______ Regosols.
Farnum________ Fine-loamy, mixed, thermie.__________ Pachic Argiustolls_ ________ Mollisols_ .. ____ Brunizems.
Kanza_________ Sandy, mixed, noncalcarcous, thermic..| Typic Haplaquolls.________ Mollisols_ ___.__ Chernozems intergrading
toward Calcisols.
Kaw.._____.___ Fine-silty, mixed, thermie____________ Cumulic Hapludolls________ Mollisols. . _____ Alluvial soils.
Naron.______.._ Fine-loamy, mixed, thermice.__________ Udic Argiustolls__.___..____ Mollisols__.____ Chernozems.
Ost__ . ... Fine-loamy, mixed, thermic___________ Typic Argiustolls__ . __.____ Mollisols_ ._____ Chernozems.
Plevna_________ Coarse-loamy, mixed, noncalcareous, Fluventic Haplaquolls______ Mollisols_ __.___ Humie Gley soils.
thermic.
Pratt__________ Sandy, mixed, thermie_ ______________ Psammentic Haplustalfs_.__| Alfisols.________ Chestnut soils.
Shellabarger.___| Fine-loamy, mixed, thermic__________. Udic Argiustolls_..________ Mollisols_ . _____ Reddish Prairie soils.
Tabler...__.___ Fine, montmorillonitic, thermic___.___ Aquic Argiustolls__________ Mollisols_ . _._. Reddish Prairie soils.
Tivoli___.______ Sandy, mixed, thermic_ _____ SR Typic Ustipsamments_.____ Entisols________ Regosols.
Waldeek_ . _____ Coarse-loamy, mixed, thermic_________ Aquic Fluventic Mollisols_ - ____ Alluvial soils.
Haplustolls.
Zenda._._._____. Fine-loamy, mixed, thermic___________ Aquic Fluventic Mollisols_ ______ Alluvial soils..
Haplustolls.
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intergrading toward Calcisols, Brunizems, Alluvial soils,
Chernozems, and Humic Gley soils.

Alfisols are mineral soils that contain horizons of clay
accumulation. Unlike the Mollisols, they lack a thick, dark-
colored surface layer that contains colloids dominated by
bivalent cations, but the base status of the lower horizons
is not extremely low. In Pratt County this order includes
soils formerly classified as Chestnut soils.

Susorper—Iach order has been subdivided into sub-
orders, primarily on the basis of the characteristics that
seemed to produce classes that have the greatest genetic
similarity. The suborders narrow the broad climatic range
permitted in the orders. The soil properties used to sepa-
rate suborders are mainly those that reflect either the pres-
ence or absence of waterlogging or soil differences resulting
from the climate or vegetation.

Grear Groups—Suborders are separated into great
groups on basis of uniformity in the kinds and sequence of
major soil horizons and features. The horizons used to
malke separations are those in which clay, iron or humus
have accumulated or those that contain a pan that inter-
feres with the growth of roots or movement of water. The
features used are the self-mulching properties of clays,
soil temperature, major differences in cliemical composi-
tion (mainly calcium, magnesium, sodium, and potassium),
and the like. The great group is not shown separately in
table 8, because it 1s the Iast word in the name of the sub-
group. '

Susgrour.—Great groups are subdivided into sub-
groups, one representing the central (typic) segment of
the group, and others, called intergrades, that have prop-
erties of the group and also one or more properties of an-
other great group, suborder, or order. Subgroups may
also be made in those instances where soil properties in-
tergrade-outside of the range of any other great group,
suborder, or order. The names of subgroups are derived by
placing one or more adjectives before the great group.

Faminy—TFamilies are separated within a subgroup
primarily on the basis of properties important to the
growth of plants or behavior of soils when used for en-
gineering. Among the properties considered are texture,
mineralogy, reaction, soil temperature, permeability,
thickness of horizons, and consistence. '

General Facts About the County

This section was written mainly for those unfamiliar
with Pratt County. It tells about the physiography, drain-
age, and water supply; the climate; and the agriculture
of the county. Unless indicated otherwise, the statistics
used are from the U.S. Bureau of the Census.

Physiography, Drainage, and Water Supply

Pratt County lies within the southern part of the Great
Bend Sand Plains resource area, which is a part of the
Central Great Plains Wheat and Range resource region.
In general, the landscape in the county consists of a
slightly dissected nearly level to gently rolling or sloping
plain (6),but the slopes are steeper along the major drain-
ageways and around the sandhills in the northwestern
part.

The elevations in Pratt County range from about 2,100
feet above sea level near Cullison, along the county line on
the west, to about 1,725 feet at the point where U.S. High-
way No. 54 crosses the county line on the east. Other ap-
proximate elevations are 1,950 feet near Hopewell; 1,800
feet near Preston; and 1,900 feet near Sawyer. The eleva-
tion is about 2,000 feet above sea level in the southwestern
corner of the county.

In the northern third of the county the soils are mostly
sandy or moderately sandy and are undulating. In that
area not enough moisture runs off for a drainage pattern
to have developed. Rattlesnake Creek flows through the
northwestern tip of the county and drains any excess
water from the areas surrounding Hopewell and Byers.
Any excess water from the northernmost tier of town-
ships, extending from the town of Byers on the west to
the Reno and Kingman County lines on the east, drains
into the Medicine Lodge River'in Barber County. Elm
watershed to the north, and into Reno County to the east.
The headwaters of Silver Creek are near Preston in the
northeastern part of the county. Silver Creek drains into
Kingman County on the east.

The central part of the county is drained by the South
Fork Ninnescah River, the headwaters of which are about
one-half mile north of the town of Cullison. That stream
follows a meandering course along U.S. Highway No. 54
to the county line on the east. The southwestern part of
the county is drained by Turkey Creek, which drains south
into the Medicine Lodge River in Barber County. Eim
Creek, mainly in Barber County, drains the south-central
part of the county west of Sawyer. It also flows to the
south into the Medicine Lodge River. The southeastern
part of the county is drained by Sand Creek, east of
Sawyer. It is also drained by the headwaters of the Chik-
askia River, which starts in the southeastern part of the
county.

The Ninnescah River, Turkey Creek, and Rattlesnake
Creek are the only permanently flowing streams in the
county. They are fed by springs located along the channels
of the streams. Artesian wells are situated along the Nin-
nescah River in several places. The steep breaks along the
Ninnescah River can be seen from U.S. Highway No. 54,
east of the town of Pratt. Where they occur, the stream
channel has cut through thick layers of outwash sand and
gravel between the breaks.

All of the water for domestic use, and most of the water
for livestock, is taken from wells. A number of ponds
have been constructed, however, along intermittent streams
throughout the county, and they supply some of the water
for livestock. Most of the wells are drilled. They range
from 15 to 200 feet in depth.

The supply of ground water is good in nearly all parts
of the county, and an especially large supply is in the
northwestern part. In the extensive area of sandy soils
in the northern half of the county, most of the water
from precipitation is absorbed and recharges the supply
of ground water. Most of the water that is pumped comes
from the Meade formation. Figure 13, page 49, shows the
approximate level of the ground water in an area through
the central part of the county.
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Climate *

The climate of Pratt County is subhumid continental.
It is characterized by large daily and annual ranges in
temperature and by hot summers and rather cold winters.
Precipitation falls mainly during the growing season. Ta-
ble 9 gives facts about the temperatures and precipitation
in Pratt County. The information in that table was taken
from records kept at the town of Pratt.

Pratt County is in the south-central part of Kansas,
near the geographical center of the United States. The
average elevation is about 1,950 feet above sea level. Al-
most all of the county is within the drainage system of the
Arkansas River. The county is in the rain shadow of the
Rocky Mountains, which form a massive barrier, blocking
storms that frequently move in from the Pacific Ocean
in fall, winter, and spring. The effect of these mountains
is not so great in Pratt County, however, as in areas farther
to the west.

The Gulf of Mexico is the principal source of moisture,
but the county does not receive as much moisture from
the Gulf as do areas to the east. From east to west, the
average annual amount of precipitation received decreases
about 1 inch for each 17 miles of distance (4). Because
Pratt County is in the south-central part of the State, the

amount of precipitation it receives is about halfway be-

tween that received in the eastern part of the State and
that received in the western part. Furthermore, the eastern
border of the county receives about 25 inches of precipi-

"By MEerLE J. Brown, State climatologist, U.S. Weather Bureau,
Manhattan, Kans.

53

tation annually, and the western border receives only about
23 inches. Shortage of moisturelimits the number of culti-
vated crops that can be grown successfully on the dryland
farms in the county. The effect of this lack of moisture is
minimized, however, by allowing the soils to remain fallow
in summer and by using other management practices that
conserve moisture.

Most of the rain in Pratt County falls late in spring
and early in summer in showers, or it accompanies thunder-
storms. Some of the thunderstorms are violent. The heavy
downpour of rain, large hailstones, and tornadoes that
sometimes accompany these storms wash out spring-seeded
crops and cause considerable erosion in cultivated fields.
They also pack the surface layer in fields not protected by
a crop or crop residue, and this packing reduces aeration
of the soils, affects the soil structure, and increases the
amount of runoff from subsequent rains. Thunderstorms
generally occur in this county on an average of 55 to 60
days each year.

After the maximum average monthly amount of about
3.59 inches of precipitation is received in June (see table
9), the amount of precipitation gradually tapers off. The
least amount of precipitation, an average of about 0.59
inch, is received in January. In 1 year in every 10, on the
average, precipitation amounting to less than 0.01 inch
will be received in each of the months of January, Feb-
ruary, and November, and precipitation that exceeds 6
inches will be received in May and June. The probability
of receiving a significant amount of rainfall in summer
isleast in July.

Table 10 shows the probability of receiving various

TaBLE 9.—Temperature and precipitation

[From records kept at Pratt, Kans.]

Temperature Precipitation
Two years in 10 will have One year in 10
at least 4 days with will have— Average
Month Days depth of
Average Average Average with snow | snow on
daily daily Maximum Minimum total cover of | days that
maximum?! | minimum! | temperature | temperature Totals Totals 1.0 inch have a
equal to or | equal to or less greater or more * snow
higher lower than—! than—1 cover *
than—2 than—?
°F. °F. °F. °F. Inches Inches Inches
January____._______ 44. 4 20.9 63 4 0.59 0. 01 1.38 3 2.7
TFebruary_ ... ._____ 49.0 23.9 68 9 .93 .01 1. 96 4 3.3
Marcho .. .. _____ 58.7 31.7 79 15 1.27 . 06 2.65 3 3.1
Aprilo oo ____. 69. 7 42,7 86 - 30 2.24 .51 4.65 ® 1.5
May. . 78.0 53.0 92 41 3.58 1.19 6. 55 0 0
June_____.__.______ 88.4 62. 8 101 53 3.59 .78 6. 47 0 0
July_ . 94. 1 67.6 105 60 2.84 .63 5.52 0 0
August_ ... _______ 93.5 66. 6 105 58 2.70 .59 5.81 0 0
September. . ______ 84.9 58.1 99 44 2.57 .63 5. 20 0 0
ctober____________ 73.0 46. 4 88 33 2. 07 .41 4.47 0 0
November_______.___ 58.3 32.9 74 17 1.21 .01 2. 60 1 3.3
December. ... _____ 46.4 23.9 65 11 .73 .05 2.12 3 2.2
Yearoo________ 69.9 44.2 8106 T—6 24. 32 16.78 34.79 14 2.9

! Data from records kept from-1898 to 1963.
2 Data from records kept from 1936 to 1960.
3 Data from records kept from 1898 to 1964.
4 Data from records kept from 1949 to 1964.

5 Liess than 1 day.

¢ Average annual highest temperature.
7 Average annual lowest temperature.
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Tasre 10.—Frequency of rains of stated duration and

mntensity
Durations of—
Frequency !

30 1 2 3 6 12 24
min- | hour | hours | hours | hours | hours | hours
utes

Years Inches | Imches | Inches | Inches | Inches | Imches Inches
| 1.0 1.4 1.5 1.6 1.9 2.0 2.
b 1.4 1.6 1.9 2.0 2.3 2.6 3.0
[ 1.7 2.2 2.5 2.7 3.1 3.5 4.0
100 - 2.0 2.6 3.0 3.2 3.7 4.2 4.9
25 o 2.4 3.0 3.5 3.8 4.4 5.0 5.6
80 ... 2.7 3.4 4.0 4.3 4.9 5.4 6.5
100 ___..__ 3.1 3.8 4.5 4.8 5.4 6.4 7.3

1 Number of years that elapse before rainfall of the stated amount
oceurs in the time shown. For example, rainfall of 1.7 inches can be
expected in a 30-minute interval once in 5 years.

amounts of rainfall during specified periods ranging from
one-half hour to 24 hours (72). The probabilities are, for
example, that once in 5 years a total of 214 inches of rain-
fall will be received in 2 hours. Similarly, once in 10 years
the probabilities are that a total of 2 inches of rainfall will
be received in 30 minutes.

Since 1898, the amount of annual precipitation received
has ranged from a low of 10.98 inches in 1956 to a high of
89.30 inches in 1957. Droughts that damage crops some-
times continue for several years. Droughts were very
serious during the 1930’s and again from 1952 to 1957. The
drought of the 1950’s was of the longest duration and of
the greatest intensity of any drought during a 30-year
period. During that period, the weather was dry for 57
months and drought was severe or extreme for 46 months.

Table 9 shows the average daily maximum and minimum
temperatures for each month in the year and for the year.
It also gives the probabilities that, 2 years in 10, specified
temperatures will occur. In 2 years in every 10, on the
average, a maximum temperature of 63° or higher will be
reached on 4 days in January, and a minimum tempera-
ture of 4° or lower will-be reached on 4 days during the
same month.

SOIL SURVEY

The principal crops grown in the county are seldom
damaged by freezing temperatures. In the northwestern
corner of the county, the average freeze-free period is
about 185 days, and in the southeastern part, it is about
198 days (3). The latest date in spring on which a tem-
perature of 82° has occurred is May 25, in 1907, and the
earliest date in fall on which a temperature of 32° has
oceurred is September 20, in 1901 and again in 1918. Table
11 gives the probabilities of the last freeze after a specified
date in spring and probabilities of the first freeze before
a specified date in fall for 5 thresholds, calculated from
records at the town of Pratt. Table 11 shows that in one-
half of the years, on the average, the last temperature of
32° in spring will occur after April 18. It also shows that
in about one-half of the years, the first temperature of 32°
or lower in fall will occur before October 25.

Surface winds are moderate to occasionally strong in
all seasons. The windiest period is March and April, when
the average hourly speed of the wind exceeds 15 miles per
hour. The prevailing wind is southerly, but northerly and
northwesterly winds are not uncommon, especially in
winter. Because of the wind and the dry weather, soil
blowing is a hazard, especially in March and April. Tor-
nadoes oceur occasionally, but they generally affect only a
small arvea.

Sunshine is abundant in this county. About 75 percent
of the total amount of possible sunshine is received during
July and August. The average for the year is about 65
percent.

Agriculture

Tall prairie grasses originally covered most of the area
that is now Pratt County. In the late 1870’s, however,
farmers began to plow the prairie. By about 1880, crops
were harvested from about 60,000 acres. At first, corn
was the main crop and was grown on about two-thirds of
the acreage.

Hard red winter wheat was introduced in this county
in the 1870%. Because many farmers had lost corn crops
when the weather turned hot and dry in summer, a num-
ber of them switched to growing wheat. Yields of wheat
were unusually good in 1900 and 1901, and the hopes that
these yields would continue brought many new settlers to

TarLE 11.—Probabilities of last freezing weather in spring and first in fall
[Data for Pratt, Kans.]

Probability

Dates for given probability and temperature

16° F. or lower

20° F. or lower

24° F. or lower

28° F. or lower

32° F. or lower

Spring:

Fall:

1 year in 10 later than__
2 years in 10 later than
5 years in 10 later than

1 year in 10 earlier than_

2 years in 10 earlier than
5 years in 10 earlier than

March 28
March 22
March 10

November 14
November 20
December 2

April 4
March 29
March 19

November 7
November 12
November 23

April 10
April 5
March 27

October 29
November 2
November 12

April 20
April 15
April 5

October 22
October 27
November 5

May 3
April 28
April 18

October 11
October 15
October 25
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the county. By 1928 about 876,000 acres was cultivated.
Since that time, however, large tracts, thousands of acres
in extent, have been reseeded to grass. In 1964 a total of
210,241 acres consisted of land from which crops were
harvested, and 81,359 acres was in grass. In 1964 the
number of farms in the county had dropped to 672 from a
total of 1,023 in 1949, and the average-sized farm con-
tained 673.4 acres. In that year about 82 percent of the
total number of farm operators owned or partly owned
the farm they operated.

Most of the towns have facilities for handling and stor-
ing grain. The railroads provide a means of transporting
grain to terminal elevators, and of transporting grain,
livestock, and livestock products to markets to the east
and west. Federal and State highways crisscross the
county and provide access to market by truck.

Crops—Wheat and sorghum are better suited to the
climate of this county than most crops. They are the main
crops, but alfalfa, corn, oats, barley, sweetclover, and rye
are grown to some extent. According to the biennial re-
ports of the Kansas State Board of Agriculture, the prin-
cipal crops harvested in Pratt County in 1961 were wheat,
170,000 acres; grain sorghum, 53,000 acres; forage sor-
ghum, 5,000 acres; barley, 8,500 acres; rye, 2,420 acres;
oats, 480 acres; alfalfa cut for hay, 3,400 acres; sweetclover
grown for seed, 60 acres; and corn, 980 acres.

Livestock.—Livestock is an important source of income
in Pratt County. In 1964 income from the sale of livestock
and livestock products, other than poultry and dairy, ac-
counted for nearly 62 percent of the total value of all farm
products sold. Of the kinds of livestock raised, beef cattle
are, by far, the most important as a source of income. Ac-
cording to biennial reports of the Kansas State Board of
Agriculture, the approximate numbers of livestock on
farms in the county m 1961 were beef cattle, 26,200; milk
cows, 1,800; hogs, 5,300 sheep, 7,900; and chickens, 52,000.
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Glossary

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

Alluvium. Soil material, such as sand, silt,
has been deposited on land by streams.

Blowout. An excavation produced by wind action in a loose
soil, generally sand.

Calcareous soil. A soil containing enough ecalcium carbonate
(often with magnesium carbonate) to effervesce (fizz) visibly
when treated with cold, dilute hydrochloric acid.

Chlorosis. A condition in plants resulting from the failure
of chlorophyll (the green coloring matter) to develop, usually
because of deficiency of an essential nutrient. The color of
leaves of chlorotic plants ranges from light green through
yellow to almost white. ’

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

Clay film. A thin coating of clay on the surface of a soil
aggregate. Also called clay coat, clay skin.

Clay loam. Soil material that contains 27 to 40 percent clay
and 20 to 45 percent sand.

Consistence, soil. The feel of the soil and the ease with
which a Iomp can be crushed by the fingers. Terms commonly
used to describe consistence are—

Loose.—Noncoherent ; s0il does not hold together in a mass.

Friable—When moist, soil crushes easily under gentle pressure
between thumb and forefinger and can be pressed together
into a lump.

Firm.—When moist, soil crushes under moderate pressure be-
tween thumb and forefinger, but resistance is distinctly
noticeable.

Plastic—When wet, soil readily deformed by moderate pres-
sure but can be pressed into a lump; will form a “wire”
when rolled between thumb and forefinger.

Sticky.—When wet, soil adheres to other material and tends to
stretch somewhat and pull apart rather than to pull free
from other material.

Hard.—When dry, soil moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft.—~When dry, soil breaks into powder or individual grains
under very slight pressure.

Cemented.—Hard and brittle ; little affected by moistening.

Horizon, soil. A layer of soil, approximately parallel to the sur-

face, that has distinct characteristics produced by soil-
forming processes. These are the major horizons:

O horizon. The layer of organic matter on the surface of a min-
eral soil. This layer consists of decaying plant residue.

or clay, that
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A horizon. The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active, and it is therefore marked by an accumu-
lation of humus. The horizon may have lost one or more of
soluble salts, clay, and sesquioxides (iron and aluminum
oxides).

B horizon. The mineral horizon below an A horizon. The B hori-
zon is in part a layer of change from the overlying A to the
underlying C horizon. The B horizon also has (1) distinctive
characteristics caused by accumulation of clay, sesquioxides,
humus, or some combination of these; (2) prismatic or
blocky structure; (3) redder or stronger colors than the A
horizon; or (4) some combination of these. Combined A and
B horizons are usually called the solum, or true soil. If a soil
lacks a B horizon, the A horizon alone is the solum.

O horizon. The weathered rock material immediately beneath the
gsolum. In most soils this material is presumed to be
like that from which the overlying horizons were formed. If
the material is known to be different from that in the solum,
a Roman numeral precedes the letter, C.

R layer. Consolidated rock beneath the soil. The rock usually un-
derlies a-C horizon but may be immediately beneath the A
or B horizon.

Internal soil drainage. The downward movement of water through
the soil profile. The rate of movement is determined by the
texture, structure, and other characteristics of the soil profile
and underlying layers, and by the height of the water table,
either permanent or perched. Relative terms for expressing
internal drainage are none, very slow, slow, medium, repid,
and very rapid.

Leaching. The removal of soluble material from soil or other
material by percolating water.

Loam. Soil material that contains 7 to 27 percent clay, 28 to 50
percent silt, and less than 52 percent sand.

Loess. A deposit of fine-grained windblown material consisting
dominantly of silt-sized particles.

Parent material. The distintegrated and partly weathered rock
from which soil has formed.

Ped. An individual natural soil aggregate, such as a crumb, a
prism, or a block, in contrast to a clod.

Permeability. The quality of a soil horizon that enables water or
air to move through it. Terms used to describe permeability
are as follows: Very slow, slow, moderately slow, moderate,
moderately rapid, rapid, and very rapid.

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

Reaction, soil. The degree of acidity or alkalinity of a soil, ‘ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction because it is neither acid nor alkaline. An
acid, or (‘sour,” soil is one that gives an acid reaction; an

alkaline soil is one that is alkaline in reaction. In words, the
degrees of acidity or alkalinity are expressed thus:

pH
Extremely acid..Below 4.5
Very strongly

pH
Mildly alkaline_.__7.4to 7.8
Moderately alka-

acido oo~ 4.5 to 5.0 lin@oc—o o 7.9 to 84
Strongly acid---_5.1 to 5.5 Strongly alkaline__8.5 to 9.0
Medium acid-.__.__ 5.6 to 6.0 Very strongly
Slightly acid__—__ 6.1 to 6.5 alkaline__9.1 and higher
Neutral o eeoo——__ 6.6 to 7.3

Red beds. Sedimentary strata that are largely of Permian and

Triassic age, that contain few fossils, and that are prevailingly
red in color.

Relief. The elevation or inequalities of a land surface, considered
collectively.

Sand. Individual rock or mineral fragments in soils having di-
ameters ranging from 0.05 to 2.0 millimeters. Most sand grains
consist of quartz, but they may be of any mineral composition.
The textural class name of any soil that containg 85 percent or
more sand and not more than 10 percent clay.

Silt. . Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limit of very fine sand (0.05 millimeter). Soil of the silt tex-
tural class is 80 percent or more silt and less than 12 percent
clay.

Slickspots. Small areas in a field that are slick when wet because
they contain excess exchangeable sodium, or alkali.

Structure, soil. The arrangement of primary soil particles into
compound particles or clusters that are separated from ad-
joining aggregates and have properties unlike those of an
equal mass of unaggregated primary soil particles. The princi-
pal forms of soil structure are—platy (laminated), prismatic
(vertical axis of aggregates longer than horizontal), columnar
(prisms with rounded tops), blocky (angular or subangular),
and granular. Structwreless soilg are (1) single grain (each
grain by itself, as in dune sand) or (2) massive (the particles
adhering together without any regular cleavage, as in many
claypans and hardpans).

Subsoil. Technically, the B horizon ; roughly, the part of the profile
below plow depth.

Substratum. Any layer lying beneath the solum, or true soil; the
C or D horizon.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in a mass of soil. The basie textural classes, in order of
increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, silt, sandy clay loam, clay loam,
silty clay loam, sandy clay, silty clay, and cley. The sand,
loamy sand, and sandy loam classes may be further divided by
specifying “coarse,” “fine,” or “very fine.”

Weathering. All physical and chemical changes produced in rocks
at or near the earth’s surface by atmospheric agents. These
changes result in more or less complete disintegration and de-
composition of the rock.



GUIDE TO MAPPING UNITS

[For a full description of a mapping unit, read both the description of the mapping unit and the description of
the soil series to which it belongs,

[See table 1, p. 7 for the approximate acreage and proportionate extent of the soils and table 2, p. 31, for
predicted average yields. For facts about managing range, refer to the section '"Range.Management,' beginning
on p. 32; for facts about managing windbreaks, refer to the section "Management of Windbreaks,'" beginning on
p. 34; and for information significant to engineering, refer to the section "Engineering Uses of the Soils,"
beginning on p. 38] :

Capability Windbreak
Described unit Range site group
Map on
symbol Mapping unit page Symbol Page Name Numbexr
Ab Albion sandy loam, 1 to 4 percent slopes--===-=-------- 8 IVe-2 29 Sandy 2
Ao Albion sandy loam, 3 to 7 percent slopes, eroded-~=~---- 8 Vie-3 30 Sandy 6
As Albion and Shellabarger soils, 7 to 15 percent slopes-- 8 Vie~3 30 Sandy 6
Be Bethany silty clay loam, 1 to 4 percent slopes, eroded- 9 IIle-5 28 | Loamy Upland 1
Be Bethany silt loam, O to 1 percent slopes-==---==---==-= 9 ITc-3 27 Loamy Upland 1
Bh Bethany silt loam, 1 to 3 percent slopes-----==~==-==-==- 9 ITle-2 26 Loamy Upland 1
Br Broken alluvial land---=-==-====s--—----c-w-=---emomooao- 10 VIIw-1 31 | Unstable 6
Ca Carwile fine sandy loam-=-=--==--=--===-===-=-c---sms=s=eosos 10 ITw-2 27 Sandy 3
Ce Case-Clark complex, 3 to 7 percent slopes-=-==-=--=~-=---- 11 IVe-4 29 Limy Upland 1
Ck Case-Clark complex, 7 to 15 percent slopes=--===-==-=---= 11 Vie-1 30 | Limy Upland 6
Cm Clark clay loam, 1 to 4 percent slopes-===-====-=-=---==-= 12 IITe-3 28 Limy Upland 1
Cn Clark fine sandy loam, 1 to 3 percent slopes--------~-- 12 IITe-3 28 | Limy Upland 2
Co Clark-0st clay loams, 0 to 1 percent slopes--==---=--== 13 IIc=4 27 Limy Upland and 1
Loamy Upland
Cs Croft $0il§~==mmm=m-c-cee-mmm—e—co——o—mmmo——aoomo oo 13 Vie=2 30 Sands 6
Fa Farnum clay loam, 3 to 6 percent slopes, eroded-------- 14 IVe-3 29 | Loamy Upland 1
Fe Farnum fine sandy loam, 0 to 1 percent slopes=---=---=--- 14 Ile-3 26 Sandy 2
Fm Farnum loam, 0 to 1 percent slopes--=--------===---====-= 14 TIc-3 27 Loamy Upland 1
Fn Farnum loam, 1 to 3 percent slopes--=-=---=~=-=-=--==--===== 14 Tle-2 26 Loamy Upland 1
Fu Farnum loam, 3 to 6 percent slopes--=---==-=---=---====== 14 Ille-4 28 Loamy Upland 1
Tw Farnum-Carwile complex-=-===---=s-==m==-=-=-=~-o=——---=m=mmess 15 Ilc-3 27 | Loamy Upland 1,3
and Sandy
Kp Kanza-Plevna complex----=====c--sssmoocso-c-moo—oomssns 15 Vw- 1 30 | Subirrigated 6
Ks Kaw silt loam==----=-==m===-=---=s=-=--w-—-oococ-oo—osso—ens 16 IIc-2 27 Loamy Terrace 3
Kw Kaw silt loam, frequently flooded---==--==-=====-===-=---==- 16 I1Tw-2 29 Loamy Lowland 3
Nd Naron fine sandy loam, O to 1 percent slopes-=--------- 17 ITe-3 26 Sandy 2
NE Naron fine sandy loam, 1 to 3 percent slopes-===~=--=-==-=- 17 IIle-2 28 | Sandy 2
Ng Naron fine sandy loam, 3 to 6 percent slopes----------- 17 Ille-2 28 Sandy 2
Nk Naron loam, O to 1 percent slopes-=-==-=w=~=--==---==-=== 17 Ilc-1 27 | Loamy Upland 1
Nm Naron loam, 1 to 3 percent slopes----=-=-==--=-=----====-=- 17 TIle-1 26 | Loamy Upland 1
Nn Naron-Farnum complex=======-=-=~=---====c--=o=co-osseos==- 17 I1le-2 28 Sandy and 1,2
Loamy ,Upland
Oc Ost clay*loam, O to 1 percent slopes===-==-r----m--e---- 18 IIc-4 27 Loamy Upland 1
Os Ost clay loam, 1 to 4 percent slopes-~--=--=--=--====-==== 18 I1Ie~-3 28 Loamy Upland 1
Pm Pratt loamy fine sand, undulating----==--=----=---===-= 19 I1le-1 28 Sands 2
Pn Pratt loamy fine sand, hummocky-----==----=-=--=======- 20 IVe~1 29 Sands 2
Po Pratt-Carwile.complex=~===--=-=--m----==-=--m=--e--sosssmsss 20 I1le-1 28 Sands and 2,3
Sandy
Pt Pratt-Tivoli loamy fine sands--==--==-=-=-=---==--==-=-==== 20 VIe-2 30 | Sands 2
Sa Sandy breaks-Alluvial. land complex=------=-=--=====-===- 20 Vie-3 30 Sandy and 6
TLoamy Lowland
Sb Shellabarger fine sandy loam, 0 to 1 percent slopes---- 21 Ile~3 26 Sandy 2
Se Shellabarger fine sandy loam, 1 to &4 percent slopes--~- 21 IITe-2 28 Sandy 2
Sf Shellabarger fine sandy loam, 3 to 7 percent slopes,
eroded---=-~-=~~ R e LR L L R L LR R bbbt 21 IVe-2 29 | Sandy 2
Ta Tabler clay loam------- L Rl e e e e 22 IIs-1 27 Clay Upland 4
Tf Tivoli fine sand---=----em=--=---cc—cmosnoo-oomomoooon= 23 yIIe-1 30 | Choppy Sands 6
Wa Waldeck fine sandy loam=--=------=-w===-e-=-cooomooomeo== 23 ITIw-1 29 Subirrigated 3
wd Wet alluvial lande--=-====mm=-m---co-Soomommommme e 24 VIw-1 30 |Wet Land 6
Ze Zenda clay loam--=sm=-=&=m-c-mco--sm--omocmmmooooooooooss 24 ITw-1 26 | Subirrigated 3
Zs Zenda-Slickspots complex-=----=---=smm-ommeosoooosonnss 24 IVs-1 30 Saline 5
Subirrigated
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Nondiscrimination Statement

Nondiscrimination Policy
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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.
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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
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http://www.ascr.usda.gov/complaint_filing_cust.html
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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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