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SOIL SURVEY OF KIOWA COUNTY, OKLAHOMA

By A. W. Goke, United States Department of Agriculiure, in Charge, and C. A. Hollopeter,
Okiahoma Agricultural Experiment Station

COUNTY SURVEYED

Kiowa County is in southwestern Oklahoma (fig. 1). Hobart,
the county seat, is located in the northwestern part, about 136 miles
southwest of Oklahoma City. The county comprises an area of
1,025 square miles, or 656,000 acres.

Kiowa County is part of a smooth plain which slopes slightly
toward the east. Minor relief has been brought about by stream
erosion, and most of the land is character-

ized by gentle slopes. The level areas are T

on the divides and in some of the sandy
sections. 'The largest level areas, ranging
from 1 o 4 square miles in extent. are east
of Hobart and in the vicinity of Snyder
and Mountain Park.

North Fork Red River, along the west-  ¥iGure 1.—Sketch map show-
! ] 7 : Ty = . R ing location of Kiowa
ern edge, and Washita River, wlong the County. Okla.
northeastern corner, are the two major
streams. DBoth streams receive practically all the drainage waters
through their many tributaries, including Rainy Mountain Creek and
Stinking Creek, that empty into Washita River, and Otter Creek and
Elk Creek, that flow into North Fork Red River. The tributaries
have developed shallow vallevs ranging from one-fourth to 1 mile
in width.

The most outstanding physical features of Kiowa County are
the isolated detached hills and short ranges, formed mainly of
erystalline rocks, known as the Wichita Mountains, which rise rather
abruptly from the broad gently rolling plains. The highest peaks
are from 1,000 to 1.200 feet above the general surface level at the
foot of the mountains. These mountains form a range of hills
across the central part of the county. Most of them are composed
of granite, except those of the northern range in the easteru part
of the county, which are made up of limestone. The granite hills
form rugged bouldery slopes, which are covered with a thin growth
of post oaks, and the limestone hills are smooth and mostly barren
of vegetation. Another important physical feature is the south-
ward-facing escarpment which crosses the northern part of the
county. This escarpment is composed of calcareous sandstones of
the Duncan formation and the dolomite ledges of the DBlaine

formation.*

1 SAWYER, R. W. Kiowa AND WAUSHITA COUNTIES. Okla. Genl. Survey Buil. 40, v. 2,
pp. 811-321, illus. 1930.

113945—85-—-1
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Kiowa County was organized in 1901 from a part of the Kiowa,
Comanche, and Apache Indian Reservation. A part of the county
was taken in 1910 to form part of Swanson County, but, through
a decision of the Supreme Court of Oklahoma, August 9, 1911, the
creation of Swanson County was declared illegal and the territory
embraced therein was restored to the parent counties, Kiowa and
Comanche. A part was annexed to Tillman County in 1911.

At the time the county was opened for homestead settlement, a
county seat was located, platted into city lots and streets, and sold to
the highest bidders at government auctions. The county seat was
named Hobart in honor of Garrett A. Hobart, then Vice President
under President McKinley. Other towns in the county were then
being organized. In 1930 the population of Hobart was given as
4,982, Mountain View 1,023, Gotebo 827, Lone Wolf 1.023, Snyder
1,195, Mountain Park 459, Roosevelt 721, and Cooperton 151. The
population of the county as a whole is evenly distributed. The
total population was 29.630 in 1930, of which 24,648, or 83.2 percent,
were classed as rural. More than 93 percent of the people are native
whites.

The towns are so located that very few farms are more than 12
miles from a trading point. All the towns are connected by good
dirt roads, most of which follow section lines.

Water on the farms is obtained from cisterns or wells that range
from 30 to 50 feet in depth. They are constructed by digging a
circular pit from 3 to 4 feet in diameter, and over this pit an ordi-
nary pump or a hoist of some kind is used to draw up the water.
The well pit is often constructed in low depressions or at the bottom
of a small drainageway. Much of the water for livestock is obtained
from ponds or reservoirs which are constructed near the heads of
small drainageways. They are constructed by forming a dirt-
constructed dike across a drainage channel, but water obtained in
this manner does not always insure a plentiful supply. During
droughty seasons the well pits may fail to fill through seepage from
below, and the ponds are apt to dry up through use and evapora-
tion. This handicaps the farmer in raising livestock successfully,
and many farmers report that lack of a plentiful water supply cur-
tails the livestock industry to considerable extent.

The native timber grows chiefly along the stream channels and
on the mountain sides. Cottonwood prevails along the river chan-
nels of Washita and North Fork Red Rivers, elm and pecan grow
along the stream channels of the creek bottoms, and oaks are con-
fined mostly to the mountains.

All the rural communities are provided with schools by dividing
the county into school districts embracing from 4 to 6 square miles.
Some of the school districts have been combined, in order to enable
the rural communities to build better schools provided with all mod-
ern conveniences and equipments. Most of the pupils attending
these schools are transported by busses which are operated by the
school districts. A few rural communities have churches.

The predominant industry of the county is agriculture. The
only minor industry that has developed to any extent is the quarry-
ing of granite. This industry is most extensively developed at Sny-



SOIL, SURVEY OF RIOWA COUNTY, OKLAHOMA 3

der, where tombstones and monuments are manufactured and build-
ing materials are quarried.

The largest cotton compress within the county is located in Hobart.
All the towns have one or more cotton gins, a few of which are
cooperatively owned by the farmers but most of them by individuals.

Cotton, wheat, and cattle are the chief sources of income, and
they provide the principal products that are exported from the
county.

CLIMATE

The climate of Kiowa County is characterized by a frost-free
season of 213 days, extending from April 2, the average date of the
last killing frost, to November 1, the average date of the first. One
unusually late frost has been recorded on May 1, and the earliest
recorded is Ucetober 8.

The average annual rainfall is 28.13 inches. The wettest year on
record at Hobart is 1908, when 43.33 inches of rain fell, and the
driest is 1910, when there were 12.72 inches of rain. The rainfall
is so distributed throughout the year as to be most beneficial to
growing crops. About 60 percent or more of the annual amount
comes during the time the crops are making most of their growth.
Shert rains ave often very severe during March and April and are
accompanied with considerable wind from the south. A rainy period
of several days is unusual, and when it does oceur it is during the
fall or occasionally during early spring. As a rule, a large per-
centage of the days are clear and accompanied with plenty of
sunshine, and cultivation and harvesting of crops is very seldom
delayed.

The winter season is usually mild, but in some years it is severe
and accompanied with an abundance of snow which remains on the
ground for a period of 2 or 3 weeks. In general, winds blowing from
the south during the winter are accompanied by penetrating cold,
owing to the dampness of the atmosphere, but winds coming from
the north are generally not so disagreeable.

Table 1, compiled from records of the United States Weather
Bureau station at Hobart, gives the more important climatic data
for this county.
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Panre L—Normal monthly, seasonal, and annual temperature and precipitation
al Hobart, Kiowa CUounty, Okla.

[Elevation, 1,536 feet]

Femperature Precipitation
e - - -
Munth | Total Total
Absolute | Absolute : ' Snow, -
Mean maxi- mini- Mean utrlrllg %?;é‘;r g{]m)‘l:é':tgg ‘average
mum mum - > S WELIESh | depth
vear (1910) | year (1908)
°F. oF. °F. Inches Inches Inckes Inches
December. - ... 40.2 79 2 1.15 0.05 ( 3.2
JanUuarY . oo omann - 38.8 &8 ~10 .81 1. 40 0.97 -8
Pebruaryocceuomno- 43.3 92 —11 .92 .05 1.18 1.7
Winter.. .. ... 40.8 9z -1 2.88 1. 50 2.15 5.9
Mareho oo 52.8 100 5 1.64 .55 .58 1.3
i e . 98 23 3.20 44 3.97 O]
102 27 4.15 3.76 6.39 1}
102 5 8.99 4.75 10.91 L3
m 43 3.70 .95 7.32 i
111 HEY 2.42 .21 5.19 0
114 ; 46 2.32 2.31 2.30 0
[P TR TV A51C) S 80.9 114 43 8.44 3.47 14, 81 0
Septembor. o v 749 107 36 2.86 L78 4. 54 0
October. ... - 625 96 14 3.38 1.11 6.82 (O]
November— ...._._.....|  50.5 87 9 158 .1 | 410 .2
Tallo oo 62.6 107 ] 7.82 3.00 15.46 .2
D 3 61.3 ‘ 114 —11 28.13 12.72 43.33 7.2

* Trace.

AGRICULTURAL HISTORY AND STATISTICS

The original vegetation in Kiowa County consisted of grasses
and a scattered growth of mesquite trees. Such trees as cottonwood,
elm, and pecan grow only along the banks of the major streams.
The grasses in the valleys grow more luxuriantly than those in the
uplands, and for that reason, before the county was open for settle-
ment, the land in the valleys was highly prized among the Indians
for grazing purposes. During the winter the grasses in the valleys
provide the chief source of feed for livestock.

Agricultural occupation of the land began in 1901 with the opening
of the public land to homestead settlement. At this time each settler
was allowed to select a quarter section, or 160 acres, surveyed by
the Government, and after a certain number of improvements had
been made on the farm, he received the right of ownership of the
land. FEach settler grew the crops to which he was accustomed.
Farmers from the Northern States selected cereals as their major
crops, and those from the Southern States grew cotton principally.
But between the time of first settlement and the present, improvements
i1, methods of cultivation have been made, and farming practices have
been adapted to the demands of the soil and climate. Cotton is
now the predominant crop, and wheat ranks second, with about one-
half the acreage of cotton. Mebane is the principal variety of cotton
grown. Other varieties are Half-and-Half, Kasch, Acala, Lone Star,
Rowden, and Big Boll Russell.
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Turkey and Blackhull are the popular varieties of wheat. Some
Mediterranean, Fuleaster, and Stoner are grown. 'The census reports
show that the acreage in wheat increased from 22,870 acres in 1909
to 91,296 acres in 1929.

Oats rank third in importance among the crops grown. Most of
this crop is produced for local use as feed, and very little is sold out-
side the county. 'The average yield of oats during normal seasons
ranges between 30 and 40 bushels an acre. Texas Red and Canote
are the principal varieties grown.

During the first years after the county was settled, corn was an
important crop, but since then its acreace has steadily decreased from
72,634 acres in 1909, to 6,964 acres in 1929, only 4,741 acres of which
was planted for grain. The varieties of corn grown include Surcrop-
per, Reid Yellow Dent, and Strawberry Dent, although, as with
most crops grown in this county, very little attention is given to the
variety.

Grain sorghums, chiefly kafir and milo, are grown by most farmers.
They rank close to cotton in drought resistance. The Dwarf Yellow
variety of milo and Blackhull kafir are the varieties commonly
produced.

Barley is grown on a few farms. It is a valuable feed for livestock
and often takes the place of oats in the rotation. Rye is a minor
crop which is grown largely for the pasturage it provides for live-
stock during the winter. It is a crop that can be grown successfully,
aspe((:lially on sandy land where wheat cannot be successfully pro-

uced.

Alfalfa is grown mainly on the bottom lands or on low flat areas
in the uplands. A very small part of the total crop is sold on the
local market.

Potatoes and fruit crops, including apples, peaches, pears, plums,
cherries, and grapes, are grown, mostly on the sandy soils in the
western part of the county. Garden vegetables of such varieties as
can be sold at local markets are also grown, chiefly on the sandy
goils. They include cabbages, sweetpotatoes, tomatoes, cantaloups,
and watermelons.

Most farmers maintain a small garden, in which such vegetabies
as.spinach, turnips, onions, sweet peppers, okra, cabbages, tomatoes,
mustard, beans, and peas are grown.

Table 2 gives the acreage and production of selected crops in
Kiowa County, Okla., in stated years.
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TABLR 2.——Acreage ond production of selected crops in Kiowae County, Okla., in
1909, 1919, and 1929

Crop 1008 1919 1929

Acres | Bushels | Acres | Bushels | Acres | Bushels
COMN e 72,634 | 965, 080 11,588 | 301,436 4,741 97, 088
Qats. ... 17,415 | 368, 560 15,900 | 641,419 16,287 545, 991
Wheat__.__ 22,870 | 304,043 | 169,811 [3,003, 667 91,296 | 1,264,220
Barley_ .. 559 © 5,185 1,836 54,793 1,443 32,971
Rye . _______ 49 557 880 [ 15,022 2 341
Urain sorghums 1. 12,039 | 128,858 16,285 | 335,078 2,756 44, 561
Poritoos. .o onan 224 8, 606 171 13,316 268 20, 769
BweetPOtAtoes ..o oo 30 2,517 107 10,728 138 10, 298

Tons Tons Tons

Alfalfa. .. ... 11,173 12, 883 14,430 22, 478 4,151 8,967
Prairie grass oo cumcuo oo ecieceaean 3,354 2,320 262 258 142 173
. Bunles Bales Bales
[075277s) 1 BN 01, 843 20, 847 60, 545 26,067 | 228,783 63,073

Trees Bushels Trees Bushels Trecs Bushels
Apples_.. 19,085 |_______... 3,514 4,025 1,324 1,259
Peaches_. 131, 519 321 18, 445 15, 023 8,705 6, 498

Vines | Pounds Vines | Pounds Vines | Peunds
Grapes._. o 45,099 16,325 2, 890 7,962 3, 567 15, 760

t Mainly kafir and milo.

According to the 1930 census report, the average size of the
farms is 200.8 acres, and 78.9 percent of the farm land is improved.
The same census shows 61.8 percent of the farms operated by ten-
ants, 38 percent by owners, and 0.2 percent by managers.

The farm buildings are kept in good condition. The average
value of all farm property is $10,138, of which 73.3 percent repre-
sents the value of land, 12.8 percent buildings, 7.7 percent imple-
ments and machinery, and 6.2 percent domestic animals. ‘fhe
average value of land and buildings is $50.99 an acre.

The machinery used on most farms includes modern labor-saving
devices. Tractors are in common use on almost every farm. Trac-
tor-drawn plows consist of several sections so that a broad swath
is plowed at one trip across the field. Cultivators built to cultivate
several rows at one time are gradually replacing the single-row
machines. Combines are now being used in place of the binder
and steam threshing machines for harvesting the grain crop. Since
automobiles have come into common use, the 2- to 4-wheel trailer
is used to haul the farm products to market, and is most commonly
used in transporting cotton from the farm to the gin.

The number of livestock in the county on April 1, 1930, as re-
ported by the United States Bureau of the Census, is as follows:
Horses 9,849, mules 5,106, cattle 32,110, sheep 3,558, goats 125, swine
6,433, and chickens 222,379. The number of turkeys raised in 1929
was 34,656.

About one-half of the cows milked are of the beef types, princi-
pally Shorthorns. Jersey and Guernsey are popular breeds of the
dairy type.

Hogs are raised on an extensive scale on only a few farms. Poland
China is the most popular breed. The few sheep raised are kept
chiefly on farms composed mainly of pasture land. Chickens are
raised on practically all the farms. They include several breeds—
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Plymouth Rock, Orpington, Leghorn, Wyandotte, and Rhode Island
Red.

The total expenditure for feed on the 1,878 farms reporting its
purchase in 1929 was $342,382, or $182.31 a farm. Other farm
expenditures are as follows: For fertilizer used on 7 farms, $742;
and for labor on 2.369 farms, $994,307, or $419.72 a farm reporting.

Most of the farm laborers are white, although many colored la-
borers are emp'oyed during the cotton-picking season, many of
whom are transients who move from one section to another during
this season.

The value of all crops produced in Kiowa County in 1929 was
$8,063,620. On April 1, 1930, the total value of livestock was $2,-
991930, In 1929, the value of dairy products sold and butter
churned was $436407; of wool shorn, $3,262; of poultry raised,
$415.845; and of chicken eggs sold, $262,485.

SOILS AND CROPS

The soils of 95 percent of the area of Kiowa County are heavy in
texture either in the surface soil or subsoil, clay loam mainly in both,
and the rest, which occur in irregularly shaped areas in different
parts of the county, are sandy. One area of these sandy soils forms
a narrow belt along the western county line and another crosses the
northeastern corner.

The heavier soils, mainly clay loams, range in color from very
dark grayish brown to reddish brown. They have friable surface soils
ranging from very fine sandy loam to silty clay loa:n in texture. The
curface soil extends to a depth ranging from 4 tv 8 inches, where it
grades into a clay subsoil that is, in most places, very plastic when
wet and very hard when dry, especially at the greater depths. DBe-
tween depths of 18 and 30 inches, lime is present, both in the form
of hard concretions of calcium carbonate and in finely disseminated
form of the same compound, as determined by acid tests. Wherever
the surface soil has been badly eroded, lime is exposed.

The sandy soils have brown or reddish-brown friable surface soils
that range from sand to very fine sandy loam. The surface soil ex-
tends to a depth ranging from 6 to 12 inches, where it passes into a
red-brown friable sandy subsoil which, in turn, continues downward
with no apparent change in color or texture to a depth of 36 inches,
where the material contains a little more clay, making it slightly
sticky when wet. None of the surface soil or subsoil contains suffi-
cient lime to produce effervescence with acid, although acidity tests
indicate that there is sufficient lime for the needs of growing crops.

The outstanding difference between the sandy soils and the clay
loam soils is that the material in the former is much more friable
throughout the surface soil and subsoil, continuing to considerable
depths. This has its influence on the agriculture, in that the meth-
ods and practices used in cultivation and the kinds of crops predom-
inately grown on the sandy soils differ from those grown on the clay
loam soils.

In the following pages, the soils of Kiowa County are described
in groups and in detail, and their agricultural adaptations are
discussed ; their location and distribution are shown on the accom-
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panying soil map; and their acreage and proportionate extent are
given in table 3.

TaBLE 3—dcreage and proportiondte catent of the soils mapped in Kiowa
County, OGkla.

T'ype of soil Acres g‘g{ Type of soil Acres (}:)eenrt,:
Il - ! T R
“Foard silt toam.__.__..__.__________ 128,896 | 19.6 || Vernon very fine sandy loam___.__. 3, 584 0.5
“Foard clay_ . __ .| 39,640 5.9 |"Enterprise very fine sandy loam___.| 14, 272 2.2
_Kiowa clay loam 1.93%4 .3 || Enterprise loamy very fine sand___. 512 .1
MSt. Paul silt loam_ 15, 552 2.4 |~ Enterprise fine sandy loamn 15
ATillman silt loam._ 27,712 4.2 j|"Yahola lonmy fine sand_____.__ .5
“Tiliman very fine sandy loam 18, 688 2.8 [ Yahola fine sandy loam____.._ 3,328 .6
Randall clay.._.._.___________ 576 .1 j-Reinach very fine sandy loam 11, 584 1.8
Portland clay loam.__________ -1 27,200 4.1 || Enterprise fine sand_ 832 .1
~Portland very fine sandy loam.. I ] .3 || Enterprise fice sand, 11,392 17
~Canadian silty clay loam.___ -} 26,752 4.1 || Rough stony land.__ 41,152 6.3
Miller clay loam.._.___.... - 256 .1 Dunesand.__.c......._____.. -] 4,928 .8
Millerelay_ ... ... ________ | 14,912 2.3 {| Vernon clay loam, eroded phase.___] 19, 392 3.0
Calumet very fine sandy loam._____| 33,344 51| Riverwash .o .. .. ... 4,352 .6
Tillman clay loam___.._.___________ 112,064 | 17.1
Tillman clay loam, gravelly phase_.| 13,184 2.0 Total e .. 656,000 |-~ ..
Vernon clay loam........__.______._ 65,536 | 10.0

CLAY LOAM SOILS

The leading crops—cotton, wheat, and oats—are produced on the
clay loam soils. The crops of minor importance include alfalfa,
millet, and kafir, which are grown on very small acreages.

Some of the clay loam soils have characteristics which make it
possible for most crops to be profitably grown, whereas others have
a few unfavorable characteristics that make crop production more or
less uncertain and unprofitable. Therefore these soils have been sep-
arated into two subgroups as follows: (1) Soils used mainly for
cultivated crops; and (2) soils used mainly for pasture.

SOILS USED MAINLY FOR CULTIVATED CROPS

The most productive of the heavy soils include Foard silt loam,.
Foard clay, Tillman silt loam, Tillman very fine sandy loam, Kiowa
clay loam, St. Paul silt loam, Randall clay, Portland clay loam
Portland very fine sandy loam, Miller clay loam, Miller clay, an
Canadian silty clay loam.

Many of these soils form a good soil tilth after tillage and are
rich in natural fertility, as is commonly interpreted from the dark
color of the surface soils, their neutral reaction, and the presence of
calcium carbonate or lime in the subsoil. A good soil tilth is made
possible because of the granular condition of the surface material and
the accumulated organic matter. This desirable tilth is most strik-
ingly developed in Foard silt loam, Kiowa clay loam, and Foard
clay. This condition allows moisture from rainfall to be readily
absorbed and also allows good soil aeration, so that bacteria can
function properly and thereby make available the nitrates necessary
for growing crops. Good soil tilth prevents the formation of a
surface crust which is often injurious to young plants. Under such
conditions a surface mulch is easily maintained. Therefore, by read-
ily absorbing moisture that falls on the surface and by providing a
good soil structure for root penetration, such soils are potentially
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productive for crops. The fertile surface layer, produced by the
action of decaying grass roots, also adds to the productiveness of
these soils.

As some of the crops grown on the clay loam soils require a large
amount of moisture for their successful growth, they are grown on
soil types providing the greatest amount of available moisture. Such
crops include chiefly alfalfa, which has a high water requirement,
and corn, which is subject to injury from drought during the critical
stages of its growth, and the soil types to which they are Dest adapted
include Miller clay loam, Miller clay, Portland clay loam, Canad an
silty clay loam, and the low flat areas included in Foard c! ay and
Randall clay. In these soil types a large supply of available moisture
is made possible only where local dralnage is restricted and where
moisture is available through subirrigation., In Randall clay and
Foard clay, wherever the surface is flat or depressed, an unusual
amount of water accumulates on the surface, which results in a
forced storage of moisture as compared with normal conditions.
But in the other soil types, the supply of moisture in large amounts
is made possible through subirrigation and also because a Iar(re quan-
tity of water is distributed over the surface at flood times, thereby
affording the soils a chance to absorb more moisture than ordinarily
oceurs during a rainfall.

Foard silt loam.—Foard silt loam has a dark-brown surface soil
that extends to a depth of 6 inches, where it gradually passes down-
ward into a dark-brown or brown heavy plastic subsoll. This layer,
in turn, continues downward with a gradual (‘h‘“'m‘e in color from
bro“n to yellowish brown. At a depth of 18 inches lime is present
in the form of hard concretions, and the interstitial clay materials
effervesce in acid.

The surface is friable. Although the thin silty surface soil is
in general free from granulation, it tends to remain loose even dur-
ing the winter when not covered by a crop. In places where the
surface material consists of unusually heavy material, which is usu-
ally the result of removal by erosion of the silty surface layer, a good
granular structure is developed. Acidity tests of the surface soil
indicate that there is sufficient lime for growing crops.

In some areas of Foard silt loam the surface soil is thicker than in
the greater number of areas, and consequently the heavy clay sub-
soil Ties at greater depths, ranging to 10 inches. The subsoil clay

(1s slightly more friable than in ‘most areas and contains enough lime
to effervesce in acid. It is, however, plastic when wet and hard
when dry.

'The most important areas of this deeper phase of the soil lie in the
eastern part of the county. The largest body is in sections 2, 3, 4,
10, and 11, T. 4 N, R. 16 W. Two bodies lie west of a large area of
Foard clay a few miles southeast of Cold Springs. Two areas lie
just north of Glen Mountain southeast of Roosevelt one body is a
few miles southeast of Snyder, and several narrow strips lie along
Long Horn and other mountains in Marshall Township. As a rule
this phase of Foard silt loam is slightly more productive than the
typical soil.

113945—35——2
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Those areas of Foard silt loam lying on rolling relief, where sur-
face drainage is somewhat better than on the main areas, have a
faint-red color in the subsoil, are somewhat easier to work because
of drying out more quickly after heavy rains, and are said to be
slightly more productive. A large area of this kind lies along the
west side of the long belt of Foard silt loam extending from a few
miles north of Hobart southward. An area lies north of Long Horn
Mountain, and areas are well distributed over the county, most of
them as fringes along the sides of, or around, areas of the typical soil.
They can be identified by their slightly red subsoil. :

Foard clay.—Foard clay has a very dark grayish-brown heavy
silt loam or clay loam surface soil that grades at a depth of 4 inches
into a dark-brown clay subsoil, and this, in turn, continues downward
to a depth of about 18 inches, merging into yellowish-brown clay
containing lime. The surface soil is friable when moderately moist,
but when wet it is very sticky and plastic. On drying, the soil
material breaks into small pieces, thereby producing a mass of loose
angular particles which do not become compact. The subsoil is very
sticky when wet and very hard when dry. It is much more compact
than the surface soil, and when the material is dry considerable effort
must be used to break it into smaller units.

Foard clay is in general developed on much flatter areas than
Foard silt loam. On account of the flatness of the surface, drainage
is not so well established as in the silt loam areas.

Foard clay differs from Foard silt loam in that it has slightly more
clay in the surface soil and in the occurrence of the heavy clay at
slighter depth. On account of the shallow surface soil, the ordinary
plow depth, in most places, extends into the subsoil, thereby making
plowing a much harder task than in the thicker surface soils of
Foard silt loam,

On account of the flat surface relief on which Foard clay is devel-
oped, drainage is slow, and much more time must elapse before the
soil becomes dry enough for cultivation than on the better drained
soils., If rains fall within too short intervals, field work will be
delayed on the land of Foard clay for a considerable time during the
season or crops will be retarded in their growth, whereas on better
drained land cultivations can be made between rains, and as a result
crops are capable of making good growth.

Kiowa clay loam.—The 7-inch surface soil of Kiowa clay loam
consists of dark-brown clay loam. It is underlain by brown or
faintly reddish brown clay loam which is somewhat heavier than
the surface soil. At a depth of 24 inches spots of carbonate appear,
and the material immediately above is somewhat deeper red than that
of the upper part of the subsoil.

This soil occurs only in the extreme southeastern part of the
county in association with Vernon clay loam. It is apparent that
it is a soil developed mainly from the same reddish-brown material
as that from which the Vernon soils have developed. The upper
part of the soil probably contains some other materials, remnants
of an original capping of loose deposits, but the main difference
between this soil and Vernon clay loam is in stage of development.
Kiowa clay loam is in a more advanced stage of development than
Vernon clay loam, and the surface soil has accumulated more organic
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matter. It approaches more nearly a fully developed soil than does
Vernon clay loam which generally consists of the clay resulting
from the decomposition of red shales without much further devel-
opment as a soil. The Kiowa soil has advanced probably halfway
from the rather raw clay of Vernon clay loam toward the normal
goal of soil development on the gently rolling well-drained land in
this region—St. Paul silt loam.

Kiowa clay loam is intermediate in productivity between Vermon
clay loam and St. Paul silt loam.

St. Paul silt loam.—The surface soil of St. Paul silt loam consists
of very friable dark grayish-brown material to a depth of about 10
inches, where it grades into a strong-brown subsoil very slightly
heavier in texture than the surface soil. The subsoil continues .
downward to a depth of 36 inches where lime is reached.

St. Paul silt loam differs from Foard silt loam in that it has a
much more friable subsoil and in that, in most places, lime is first
reached in sufficient quantities to produce effervescence with acid at
a depth of 36 inches in place of 18 inches as in Foard silt loam.

St. Paul silt loam is a very productive soil, and it is claimed that
crops growing on it can endure a droughty period for a much longer
time than crops growing on the Foard soils. This is cwing to the
more friable character of the surface soil and subsoil material of the
St. Paul soil, which are able to absorb and retain more of the
moisture that falls on the surface.

St. Paul silt loam occupies a number of small areas in the north-
ern and northwestern parts of the county, the most easterly area
lying north of Gotebo.

Tillman silt loam.—Tillman silt loam has a brown friable silt
loam surface soil that merges into a reddish-brown subsoil at a depth
of about 6 inches. The subsoil consists of heavier material than the
surface soil, although it is fairly friable and easily manipulated in
cultivation. In most places, lime is present between depths of 36
and 40 inches.

Tillman silt loam differs from St. Paul silt loam in that it is more
red in the surface soil, and the subsoil is somewhat heavier. The
iI’illman soil also occupies more rolling land than does St. Paul silt
oam.

Tillman silt loam is a very productive soil. It is most extensively
developed in the northern part of the county.

Tillman very fine sandy loam.—Tillman very fine sandy loam
has a dark chocolate-brown friable surface soil which grades at a
depth of 6 inches into a dark-brown frizble silt loam or clay loam
subsoil, and this layer, in turn, passes at a depth of 15 inches into
chocolate-brown or reddish-brown tough plastic clay. At a depth
of 18 inches, lime is present.

Tillman very fine sandy loam includes an area of 29.2 square
miles, and occurs in widely scattered small areas, the largest of
which are southwest and southeast of Mountain View. Most of the
areas are closely associated with the nearby sandy soils, and these
soils have perhaps contributed considerable wind-blown sandy mate-
rial to the surface soil. The subsoil is somewhat less heavy than
the subsoil of Tillman clay loam and not much heavier than that of
Enterprise very fine sandy loam. This soil is intermediate between
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soils with heavy subsoils and those with friable subsoils. It is a
productive soil for cotton and sorghums, but a little less so for wheat.

Hast of Mountain View, Tillman very fine sandy loam has some
characteristics of Enterprise very fine sandy loam, in that it has a
slightly deeper very fine sandy loam surface soil than ordinarily
occurs in Tillman very fine sandy loam in Kiowa County.

Randall elay.—Randall clay consists of dark-gray or gray calca-
reous clay to a depth of 30 or more inches. The material from the
surface to this depth is very plastic and sticky when wet, and when
dry it is very hard. It is also very uniform in color, and there
seems to be practically no difference between the surface soil and the
subsoil. The surface soil is decidedly gray, a very distinct feature of
Randall clay, as compared with the color of the surface soil of
other upland soils in Kiowa County.

Randall clay occurs only in low wet depressions or old lake beds
that have been recently drained by allowing the surplus water to
escape along artificially made drainage ditches. Less than 1 square
mile of this soil is mapped, near Pleasant Valley School south of
Hobart.

Portland clay loam..—The 10-inch surface soil of Portland clay
loam is dark brown and friable. It is underlain by a dark-brown
clay subsoil which is very plast’'c and sticky when wet and very
hard when dry. This layer, in turn, continues downward to a depth
of about 18 inches where it grades into reddish-brown clay in which
lime, in sufficient quantity to produce effervescence with acid, is first
reached.

Portland clay loam occurs on second bottoms that are subject to
averflow only after heavy ra'nfalls. Drainage is good.

This soil differs from Miller clay loam in that the surface soil is
darker. Most of it occurs along stream bottoms that traverse areas
in which the upland soils are dark, whereas the Miller soil occurs
only in valleys that cross the eroded section of the county, in which
most of the soils are of red shades.

Practically all the land of Portland clay loam is under cultiva-
tion. It is one of the most productive soils for all crops, especially
for alfalfa,

Portland very fine sandy loam.—The surface soil of Portland
very fine sandy loam is brown or dark grayish brown to a depth of
10 1nches, where it grades into a dark reddish-brown friable clay
loa