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COUNTY SURVEYED

Alfalfa County is in the northern part of Oklahoma (fig. 1), and
its northern boundary coincides with the Kansas-Oklahoma State
line. Cherokee, the county seat and largest town, is about 100 miles
northwest of Oklahoma City. The county, which is quadrangular in
shape, includes an area of 867 square miles, or 554,880 acres.

This county lies

at the eastern edge . —
of the region occu- L/%“ agieroner)
s ‘ T " ‘f?/h‘:x

pied by soils with
a zone of carbon-
ate of limeaccumu-
lation in the sub-
stratum, where the
eastern sections of
the Great Plains
merge with the
treeless areas of
the Prairie soils . .
having 10 such ac- F1cURE 1.—Sketch map ShO\E‘)ll](Jlga .10C£1t10n of Alfalfa County,
cumulation. The

Plains here, although irregularly dissected, have a general regional
slope toward the southeast. The drainage divide between Salt Fork
Arkansas River and Cimarron River comprises the highest land in
the county and consists of a smoothly rolling or undulating broad
ridge that enters about midway of the western boundary and extends
in a southeasterly direction through the southern part, leaving at the
southeastern corner.

The surface of the plain has been slightly dissected. The relief
is generally rolling and is featured by several shallow broad valleys,
chief of which is the valley of Salt Fork Arkansas River that crosses
the north-central part of the county from northwest to sountheast.
The most outstanding topographic feature is a large low flat plain
bordering this valley in the eastern part of the county. This plain
has a flat surface and is devoid of vegetation. A white incrustation
of salts causes it to be known locally as the “Great Salt Plains.” Tt
covers about 30 square miles and appears to be a lake bed which is
dry much of the time. It is bordered by low-lying uplands or flat
terraces of water-laid soil materials. The main channel of the river
traverses the northeastern edge of this old lake bed and after leaving
the plain enters a narrow valley bordered by steep rough slopes.
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Several smaller valleys, occupied by creeks that flow into Salt
Fork Arkansas River within the county and Cimarron River just
south of the county, have flat smooth narrow flood plains bordered
by some rather wide flat high old terraces. These wider flat smooth
valley lands lie adjacent to Medicine Lodge River and Sandy, Mule,
Eagle Chief, and Wagon Creeks. The flood plains of the larger
streams range from 14 to 1 mile in width.

Many small areas of rough and broken land occur where steep
slopes are carved by erosion into gullies and valleys, mainly at the
heads of drainageways and along small draws extending into the
Red Beds. The largest and most numerous of these rough areas
comprise the eroded escarpment, in which originate the streams of the
local drainage basin of Salt Fork Arkansas River. This escarpment,
facing eastward, enters the county 20 miles north of the southwest
corner and extends southeastward to a point near Carmen (a dis-
tance of about 14 miles), then faces northward to the vicinity of
McWillie (a distance of about 6 miles), where it turns northward and
eastward and changes to an irregular east-west line of more or less
broken slopes. These slopes extend north from the drainage divide
just north of Helena and Goltry to the general level of the smooth
terraces bordering the Great Salt Plains.

Other outstanding features of relief comprise the smooth areas
occupied in part by mounds and dunelike areas of sand, which are
more abundant in the northeastern and southwestern parts of the
county and in a number of river valley areas in the northern part.
On the whole, most of the Jand is moderately or very slightly slop-
ingi, and much of it is nearly flat.

Tost of the streams are of intermittent flow. It is reported locally
that water flows or remains most of the time in Salt Fork Arkansas
River, Medicine Lodge River, and Sandy Creek.

The elevation of the flat plain of Salt Fork Arkansas River is
about 1,100 feet above sea level, and that of the divide extending
throug%rh the southern part of the county ranges from about 1,300 to
1,400 feet.

"The native vegetation consists mainly of grasses. The heavier soils
support buffalo grass, some species of grama, and some of the blue-
stems; on the lighter textured sandy soils the coarser bunch grasses,
largely bluestems, predominate; and on the very light loose deep
sandy soils some very coarse grasses and sand sage, together with other
herbaceous plants and shrubs, are abundant. On the creek bottoms
elm, cottonwood, and other trees originally grew, but these have
been cleared off to a great extent, and in places a few post-oak trees
grow on the deep sands. Only on the more deeply eroded soils and
rougher lands does the native vegetation remain, as most of the till-
able soils have been in cultivation a long time.

Alfalfa County originally was within the Cherokee Strip, a re-
served tract of public land about 55 miles wide extending from east
to west across the State. The land now occupied by Alfalfa County
was formally opened for settlement of white people in 1898. This
county was organized from a part of Woods County in 1907.

The population of Alfalfa County, according to the census of
1930, is 15,228. About 9,000 of this number live on farms. The other
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people live in small towns, of which Cherokee, the county seat, with
a population of 2,236, is the largest. The population of the rural
sections is fairly well distributed, but it is less dense in the areas
occupied by the loose deep sands and thin salty soils adjacent to the
Great Salt Plains. Small towns and shipping points are Carmen,
Aline, Jet, Helena, Goltry, Byron, Amorita, Burlington, Driftwood,
Ingersoll, and Lambert. ] )

All the farms are within a few miles of a shipping point and have
access to good transportation facilities. Several railroad lines cross
the county from north to south and from east to west, including
important branch-lines of the Atchison, Topeka & Santa Fe; the
Chicago, Rock Island & Pacific; and the St. Louis-San Francisco
Railways. These railroads provide easy access to the important
market centers of the United States. United States Highway No.
64 extends east and west through the central part of the county, and
this paved thoroughfare connects with important paved highways
of the State. Some of the county roads are gravel surfaced, and
most of the dirt roads in all sections are graded and maintained in
good condition.

The rural communities have adequate school and church facilities.
Most farm homes are served by rural mail delivery, and many have,
telephones.

Abundant water of good quality is obtained in shallow wells on
many farms, but in places the water contains sufficient salts to render
it distasteful. The shallower and more plentiful supplies of good
water are on the stream valley terraces and in some sections on the
deep sand areas,

CLIMATE

Alfalfa County lies within the subhumid climatic section, where
the average annual rainfall is about 29 inches. Ordinarily, soil
moisture is sufficient for the growth of crops, as much of the rainfall
occurs during the growing season; but during some years the rain-
fall is very irregular, ang long periods of dry weather with little
rainfall sometimes cause severe injury to crops, resulting in low
yields. The summer heat and dry weather are sufficiently unfavor-
able to corn to prevent its successful production, and little corn is
now grown by the farmers. Much of the rainfall in summer is of a
sudden dashing type and results in considerable loss of soil moisture,
through rapid run-off on sloping areas.

Nearly one-half of the total yearly rainfall occurs in the four
warmest months—May to August, inclusive—and a considerable pro-
portion oceurs during the three spring months, which results in a con-
dition favorable for the production of small grains. Periods of very
hot dry weather are frequent during the summer.,

The mean annual temperature is 58.6° F. The winters are mod-
erate and fairly dry, with much sunshine. Snowfall is light and, as
a rule, does not remain long on the ground. Winds are fairly strong
in the spring and generally blow from the south, drifting the lighter
sandy soils where unprotected and causing injury to growing crops.

The average frost-free season covers a period of 207 days, from
April 4, the average date of the latest killing frost, to October 28,
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the average date of the earliest. Frost has been recorded as late as
May 15 and as early as September 23.

No Weather Bureau station is in the county, but the records of the
United States Weather Bureau station at Alva, Woods County, ad-
joining Alfalfa County on the west, are believed to be representative
of climatic conditions in the county. Table 1 gives the more im-
portant climatic data, as compiled from the records of that station.

TarLe 1.—Normal monthly, seasonal, and annual temperature and precipitation
at Alva, Woods County, Okla.

[Elevation, 1,350 feet]

Temperature Precipitation
Total Total
Month Absolute Absolute amount amount, Snow,
Mean maxi- Minimum Mean for the for the average
mum driest wettest depth
year (1933) | year (1915)

°F. °F. °F. Inches Inches Inches TInches
36.9 81 -7 0.98 G. 36 0.14 4.1
34.7 81 —14 .80 .09 1.21 3.0
38.7 88 —14 1.16 .10 3.46 5.2
36.8 88 —14 2.94 .55 4.81 12.3
48.2 99 -1 1.54 .84 2,36 1.6
58.1 99 18 2.77 1,49 7.67 .1
66,7 105 25 4.50 1.37 8.16 .0
57.7 105 —1 8.81 3.70 18.19 L7
76.6 114 41 3.65 .12 7.78 .0
81.2 114 51 2.90 1.78 2.42 .0
80.7 112 45 3.38 5.44 5.16 0
79.5 114 41 9.93 7.34 15.36 .0
Beptember. ... _._.._.__ 73.4 105 31 3.04 2.06 3.45 .0

October______ 60.4 99 10 2,33 1.28 3.62 1)

November 47.7 86 5 1.70 .54 .32 .8
Fall . 60.5 105 5 7.07 3.88 7.39 .8
YO aeemmamamnaee - 58.6 114 —14| 2875 15.47 45.75 14.8

AGRICULTURAL HISTORY AND STATISTICS

The raising of cattle on the open range was the most important
occupation in this county when it was first settled, but farming soon
replaced ranching. According to the records of the United States
census, corn, wheat, and oats were the principal crops in 1909, when
128,578 acres in corn, 106,337 acres in wheat, and 9,514 acres in oats
were reported. Corn was then the most important crop, but during
the next 10 years the acreage of corn decreased to 13,359 acres, and
during the same period the acreage devoted to wheat was more than
doubled, and, in 1919, 252,355 acres were reported in wheat. The
largest acreage of wheat reported by the census was 275,078 acres
in 1929, and corn, in the same year, was grown on 24,280 acres. The
acreage in oats remained about the same from 1909 to 1929, because
this crop was used only for feed and the farmers did not attempt to
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grow any more than was required for that purpose. In 1929, it
amounted to 9,056 acres.

The 1935 Federal census reported 1,848 acres of corn harvested for
grain and 8,121 acres for other purposes; 11,023 acres of oats threshed
for grain and 2,044 acres cut and fed unthreshed; 217,638 acres of
wheat; 1,591 acres of rye; 5384 acres of barley; 4,968 acres of
sorghums for grain; 26,183 acres of hay and forage, of which 10,819
acres were in alfalfa; and 12,618 acres i sorghums for forage.

The wheat yield depends on the season. During normal seasons
the yield on most farms ranges from 10 to 30 bushels an acre. The
chief varieties include Turkey and Kanred. Corn yields from 5 to
10 bushels an acre on the uplands and from 10 to 35 bushels on the
bottom lands. The total acreage of rye is very small. This crop is
perhaps better suited to sandy soils than most of the other fall-sown
grains.

Alfalfa County is along the northern limits of the cotton-grow-
in% area of the Southwest. Cotton was introduced into this county
a few years ago, and since that time its acreage has increased con-
siderably. In 1909, only 3 acres were in cotton; in 1929, this crop
was grown on 836 acres which produced 247 bales, and in 1934 only
324 acres were in cotton. Most of the cotton is grown in the vicinity
of Jet and in the extreme southwestern part of the county. The only
cotton gin is at Jet.

Cherokee, the county seat, was at one time considered to be located
in the greatest alfalfa-growing center of northwestern Oklahoma.
In 1909, alfalfa was grown on 13,444 acres and in 1919 on 17,615
acres. The total acreage had decreased to 6,108 acres in 1929 but by
1934 had increased to 10,819 acres,

Apples, peaches, and grapes are grown chiefly in the southwestern
part of the county where the soils are sandy. A commercial orchard
covering 120 acres is southwest of McWillie, in which apples are the
predominant fruit, although cherries and grapes are grown on a
commercial scale.

Watermelons and cantaloups are grown on almost every farm
composed of sandy land. On a few farms they are grown on an
acreage sufficient to provide a surplus to be sold at the local market.
The 1935 census reported 150 acres devoted to watermelons in 1934.

Garden vegetables are generally grown successfully wherever the
soil has a sandy texture. In the northeastern part of the county,
where sandy solls are prevalent, there are some very excellent vege-
table gardens along narrow valleys that are hrrigated from spring-
fed streams.

The soil map of the county shows that most land sections of 640
acres have three farmsteads. Some have two or four, but none has
more than four. The farmstead includes a house, a barn, and a few
small buildings for the housing of livestock and storage of feed. The
census of 1935 reported 2,164 farms in the county, averaging 230.7
acres each. Of the total number, 1,151 were operated by owners and
part owners, 1,005 by tenants, and 8 by managers.

The 1930 census reported the average value of all farm property
a farm as $16,549, of which 76.5 percent represents the value of land,
10.5 percent the value of buildings, 7.5 percent the value of imple-
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ments, and 5.5 percent the value of domestic animals. The average
value of farm land in that year was $64.54 an acre. The 1935 census
reported the average value of land and buildings a farm as $9,610
and the average acre value as $41.65.

The expenses on most farms include labor, fuel for operating trac-
tors, and repair of machinery. The expenses for labor reported on

. 62.5 percent of the farms in 1929 averaged.$191.08 a farm; and
an expenditure for feed reported on 56.7 percent of the farms aver-
aged $189.41. Very little commercial fertilizer is purchased. Only
six farms reported an average expenditure of $102.33 for fertilizers
in 1929,

Most of the farms are equipped with improved machinery and im-
plements. Tractors are commonly used for most of the field work on
farms where wheat is grown extensively. Many farmers use com-
bines for harvesting wheat, and in some communities the combines
are owned by several farmers in partnership. The demand for extra
help during harvest is small.

Table 2 gives the acreage of the principal crops grown, as reported
by the census from 1909 to 1934, inclusive.

TaBLE 2.—Acreage of principal crops in Alfalfa County, Okla., in stated years

Crop 1909 1919 1929 1934
Acres Acres Acres Acres
WHhEAE - < e e e mmemm e nem e 106,337 252, 355 275,073 217, 638
..... 128, 578 13, 359 24, 280 1,848
9,514 10, 752 9, 056 11,023
1,467 700 1,083 5,384
13 1,552 277 1,159
6,142 11, 618 7,583 4,968
302 39 308 . . ...
459 188 244 95
Hay and forage. 28,205 34,377 18, 360 26, 183
Sorghums_____ 7,632 9, 455 12,618
Tame grasses. . 13,983 19,327 7,028 1,561
Wild grasses_ .. 8,370 3, 506 1,546 |ococioo o
AMalfa_ L . 13,444 17,615 6,108 10, 819
Clover___ 10 67 275 16
Broomecorn.... 692 30 82 j e
L 071777+ s WP | 20 PR 836 324
Trees Trees Trees Trees
N 3 0) 64,152 19, 551 8,888 6,308
POACHES . oo e 159,123 11,872 6, 438 4,821
Vines Vines Vines Vines
G APBS . - mecmemmeeecmeme o mmemmmmmmme e mm e 88,238 10, 002 8,573 3,800

1 Includes both tame and wild grasses.

Although much of the farm work is done by machinery, many far-
mers use considerable numbers of work animals. The census of 1935
reports 6,618 horses and 860 mules on the farms.

Most of the cattle are dairy cattle of the Jersey breed. A small
number of beef cattle, mainly Herefords, are kept on a number of
farms. The census of 1935 reported a total of 48,889 cattle in this
county, of which 12,314 were milk cows which produced 4,469,487
gallons of milk in 1934. Not a large amount of feed above local re-
quirements is grown, and in years when feed is not grown in large
enough quantities, some must be purchased from outside. Much of
the land in wheat is grazed by beef cattle and sheep during the win-
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ter. Most of these animals are shipped in from the ranges of Texas,
Oklahoma, and New Mexico, and they are shipped out in the spring
to other States for finishing for market on corn. Considerable cream
is shipped to outside markets by many farmers who produce a surplus
of milk above home requirements. Most farmers raise and fatten a
few hogs for meat for home use and local sale. The census reported
8,372 swine on the farms in 1935. The 1935 census reported 169,163
chickens and 4,665 turkeys on January 1 of that year. The same cen-
sus reported 369,896 chickens raised and 940,780 dozen eggs produced
in 1984.

According to the 1935 census, the total land available for crops
comprised 867,036 acres, or about 66.1 percent of the total area of the
county. The average amount of cropland a farm was 169.6 acres,
but on many farms a much larger proportion of the land seems to be
in cultivation than is indicated by this figure.

The greater number of farms range from 100 to 500 acres in size,
373 farms include less than 100 acres cach, and 115 farms include
more than 500 acres, of which 13 exceed 1,000 acres.

The value of all field, orchard, and garden crops produced in 1929
was $4,147,726. Of this, the value of cereals (mainly wheat)
amounted to $3,540,531, and of hay and forage, $372,218. Most of the
other products sold were small quantities of fruits and vegetables.
The value of livestock of all kinds in 1930 was $2,267,706; the but-
ter, cream, and whole milk sold in 1929 amounted to $511,854; the
value of poultry raised was $344,793; and chicken products sold
amounted to about $293,000.

SOIL-SURVEY METHODS AND DEFINITIONS

Soil surveying consists of the examination, classification, and
mapping of soils in the field.

The soils are examined systematically in many locations. Test
pits are dug, borings are made, and exposures, such as those in road
or railroad cuts, are studied. Each excavation exposes a series of dis.
tinct soil layers, or horizons, called, collectively, the soil profile. Each
horizon of the soil, as well as the parent material beneath the soil, is
studied in detail; and the color, structure, porosity, consistence, tex-
ture, and content of organic matter, roots, gravel, and stone are
noted. The reaction of the soil * and its content of lime and salts are
determined by simple tests. Drainage, both internal and external,
and other external features, such as relief, or lay of the land, are
taken into consideration, and the interrelation of soils and vegeta-
tion is studied.

The soils are classified according to their characteristics, both imn-
ternal and external, special emphasis being given to those features in-
fluencing the adaptation of the land for the growing of crop plants,
grasses, and trees. On the basis of these characteristics soils are
grouped into mapping units. The three principal ones are (1) se-
ries, (2) type, and (8) phase. Aveas of land, such as coastal beach

1 The reaction of the soil is its degree of acidity or alkalinity expressed mathematically
as the pH value. A pH value of 7 indicates precise neutrality, higher values indicate
alkalinity, and lower values indicate acidity,
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or bare rocky mountain sides, that have no true soil are called (4)
miscellaneous land types.

The most important group is the series, which includes soils hav-
ing the same genetic horizons, similar in their important characteris-
tics and arrangement in the soil profile, and developed from a partic-
ular type of parent material. Thus, the series includes soils having
essentially the same color, structure, and other important internal
characteristics and the same natural drainage conditions and range in
relief. The texture of the upper part of the soil, including that
commonly plowed, may vary within a series. The soil series are giveu
names of places or geographic features near which they were first
found. Thus, Reinach, Pratt, Yahola, and Enterprise are names of
important soil series in this county.

Within a soil series are one or more soil types, defined according
to the texture of the upper part of the soil. Thus, the class name of
the soil texture, such as sand, loamy sand, sandy loam, loam, silt loam,
clay loam, silty clay loam, and clay, is added to the series name to give
the complete name of the soil type. For example, Yahola silty clay
loam and Yahola fine sandy loam are soil types within the Yahola
series. Except for the texture of the surface soil, these soil types have
approximately the same internal and external characteristics. The
soil type is the principal unit of mapping, and because of its specific
character it is usually the soil unit to which agronomic data are defi-
nitely related.

A phase of a soil type is a subgroup of soils within the type, which
differ from the type in some minor soil characteristic that may, never-
theless, have important practical significance. Differences in relief,
stoniness, and the degree of accelerated erosion are frequently shown
as phases. For example, within the normal range of relief for a soil
type, there may be areas that are adapted to the use of machinery
and the growth of cultivated crops and others that are not. Even
though there may be no important difference in the soil itself or in its
capability for the growth of native vegetation throughout the range
in relief, there may be important differences in respect to the growth
of cultivated crops. In such instances the more sloping parts of the
soil type may be segregated on the map as a sloping or hilly phase.
Similarly, soils having differences in stoniness may be mapped as
phases, even though these differences are not reflected in the character
of the soil or in the growth of native plants.

The soil surveyor makes a map of the county or area, showing the
location of each of the soil types, phases, and miscellaneous land types,
in relation to roads, houses, streams, lakes, section and township lines,
and other local cultural and natural features of the landscape.

SOILS AND CROPS

As agriculture is the chief, and almost only, source of income to the
people of Alfalfa County, the principal resource is the soil. The soils
of the county have been in use a comparatively long time, and the
fairly high average degree of prosperity and well-being attained by
the inhabitants reflects, to considerable extent, the capacity of most
of the soils to produce moderately large yields of the important crops.
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The intensive use of the better soils attests their agricultural value,
which during the last four decades has been sufficiently good to enable
the development of a permanent and stable type of agriculture.

Alfalfa County lies at the eastern border of the subhumid section of
the United States, where the rainfall is not high. During some sea-
sons, the rainfall is irregular and at times is so deficient as to be
inadequate for the best production of crops; therefore, the best yields
of crops are obtained on soils that have a good store of plant nutrients
and characteristics that enable crops to withstand droughts.

The value of tho various soils for crops is to a large extent depend-
ent on their physical and other characteristics, and on this basis they
may be placed in seven groups as follows: (1) Moderately heavy
smooth upland soils, including Pond Creek silt loam, Grant very fine
sandy loam, Nash very fine sandy loam, Kay silt loam, Reinach silt
loam, Reinach very fine sandy loam, Reinach silty clay loam, Amorita
clay loam, and Foard clay loam; (2) loamy light sandy soils, includ-
ing Pratt fine sandy loam, Carwile fine sandy loam, Carmen fine
sandy loam, Pratt sandy loam, Reinach fine sandy loam, Enterprise
loamy fine sand, Pratt loamy fine sand, and Reinach loamy very fine
sand; (8) alluvial soils, including Yahola silty clay loam, Yahola very
fine sandy loam, and Yahola fine sandy loam; (4) very light loose
deep sands, including Enterprise fine sand, dune phase, and Pratt
loamy coarse sand; (5) thin soils of slight development, of which
Vernon very fine sandy loam is the only representative; (6) saline
soils, including Drummond very fine sandy loam and Kay very fine
sandy loam, saline phase; and (7) nonarable land types, including
rough broken land (Vernon soil material) and riverwash.

Wheat is the dominant small-grain crop. It is the most important
crop of this section and is grown on most farms where the soils are
suitable. The smooth soils, ranging from fine sandy loam to silty clay
loam in texture, are used most extensively for this crop. Wheat is
grown to a considerable extent also on the loamy light sandy soils
and the alluvial soils. In fact, this crop is grown on almost every
kind of soil that can be cultivated, but the best yields and the largest
acreage are on soils of the first group—the moderately heavy smooth
upland soils.

The feed crops are grown largely on soils of the first, second, and
third groups. Alfalfa is grown on the smoother soils of the stream
terraces, principally those of the first and third groups. Corn has not
held its original importance as a crop, but, it still ranks next to wheat
in acreage. Owing to climatic conditions, chiefly lack of rainfall in
early summer, yields of corn are often very low, and sorghums, which
withstand drought better than other crops, are a more certamn feed
crop. Corn and the feed crops, mainly sorghums, are grown largely
on the alluvial soils and the loamy light sandy soils, because moisture
conditions are better.

In the following pages, the soils of Alfalfa County are described
in detail, and their agricultural relationships are discussed; their
location and distribution are shown on the accompanying soil man;
and their acreage and proportionate extent are given in table 3.

35330—39——2
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TapLe 3.—Acreage and proportionate erient of the soils mapped in Alfelfa
County, Okla.

Type of soil Acres fe(gt Type of soil Acres i‘;fg
Pond Creek silt leam__.._________ 48,896 8.8 || Reinach loamy very finesand_.__| 4,352 0.8
Grant very fine sandy loam.___.__ 45,376 8.2 || Yaholasiltyclay loam___.._.._._.__ 11,648 2.1
Nash very fine sandy loam_______ 32,000 5.8 {| Yahola very fine sandy loam.____| 12,544 2.3
Kaysilt loam__________ . _____ 25, 344 4.6 {| Yahola fine sandy loam__________ 8, 896 1.6
Reinach silt loam..__________.____ 34,432 6.2 || Enterprise fine sand, dune phage.| 52,736 9.5
Reinach very fine sandy loam..__| 30,784 5.5 || Pratt loamy coarse sand._____..... 3,776 W7
Reinach silty elay loam__.________ 2,112 .4 {| Vernon very fine sandy loam_____ 48, 640 8.7
Amorita elay loam________________ 6, 016 1.1 || Drummond very fine sandy loam| 19, 200 3.5
PFoard clay loam . .. .._..________ 9, 152 1.6 || Kay very fine sandy loam, saline
Pratt fine sandy loam___..____.__ 12,928 2.3 phase__ .. 4,928 .9
Carwile fine sandy loam.__________ 6, 656 1.2 || Rough broken land (Vernon soil
Carmen fine sandy loam__________ 3,328 N material) ... 19, 328 3.5
Pratt sandy loam._ ... __.__ 9,472 1.7 || Riverwash. ______ ... ... 25,472 4.6
Reinach fine sandy loam.________ 4, 224 .8
Enterprise loamy fine sand......_ 27,904 5.0 Total e 554, 880
Pratt loamy finesand_ .. _________ 44,736 8.0

MODERATELY HEAVY SMOOTH UPLAND SOILS

The moderately heavy smooth upland soils include those soils
that range from undulating to nearly flat and in texture are largely
silt loams and very fine sandy loams, together with some small areas
of clay loams, These soils have fairly heavy subsoils, and they collect
and retain a considerable proportion of the rainfall, thereby pro-
viding a reserve store of water for plant growth in dry seasons.
These soils are moderately productive and are used largely for
growing wheat.

Pond Creek silt loam.—The surface soil of Pond Creek silt loam
consists of an 8-inch layer of brown silt loam which contains an ap-
preciable quantity of silt, giving the material a smooth velvety feel.
This material is friable and easily cultivated. It is somewhat lami-
nated when dry but has no definite structure. It grades into dark-
brown heavy very fine sandy loam or silt loam, which, on drying, is
laminated and platy and consists of lightly bound friable fine parti-
cles. At a depth of about 15 inches, this material, in turn, grades
into dark-brown crumbly silty clay loam, and this passes, at a depth
ranging from 24 to 30 inches, into heavy but crumbly dark-brown
or brown clay which, on drying in exposed banks, separates natu-

ally into cubical blocks from 1 to 114 inches in diameter. Below a
depth of about 4 feet the material is sandy and roore or less calcare-
ous. When moist Pond Creek silt loam is very dark, but on drying
in cultivated fields it is grayish brown on the immediate surface.

This soil oceurs in a number of large nearly flat areas in the south-
ern and western parts of the county. Large areas are in the vicinity
of Goltry in the southeastern part, and a very large area is several
miles west and southwest of Lambert.

This soil is developed over- Red Beds calcareous materials, shales,
and sandstones of fine texture. These beds have weathered deeply,
producing a well-developed soil which is not calcareous above a
depth of 3 feet but is about neutral in reaction. Because of the
smooth nearly flat relief, water drains very slowly from the land, and
erosion is slight.

This is a very important agricultural soil, and -almost all of it is in
cultivation. The land is used largely for the production of wheat,
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oats, and sorghums, and. when moisture conditions are favorable, ex-
¢ellent yields are obtained. This is probably the most valuable up-
land, soil in the county. o

Crop yields vary in accordance with moisture conditions, and, as
this is a section in which the rainfall during some years is low, the
average yields are not true measures of the inhervent productive ca-
pacity of this soil. In seasons of adequate moisture, ylelds of wheat
are as high as 30, or even 40, bushels an acre, but the average yield is
probably about 18 bushels. Oats yield about 25 or 30 bushels, but
double this yield may be obtained during some seasons. Grain sor-
ghums are grown to some extent, and a small acreage is devoted to
corn, but these crops produce only moderate yields—probably aver-
aging about 20 bushels an acre over a period of years. Alfalfa does
well and yields about 2 tons of hay an acre in a season when three or
four cuttings are made. Barley yields from 20 to 30 bushels in good
seasons. Most of this land is used for the growing of wheat.

Grant very fine sandy loam.—The 6- to 10-inch surface soil of
Grant very fine sandy loam consists of brown very fine sandy loam
which is friable and structureless. It grades into brown or reddish-
brown heavy very fine sandy loam or crumbly friable clay loam, which
reaches to a depth of 18 or 20 inches. This is a very permeable
layer. It is underlain by slightly heavier reddish-brown crumbly
clay or clay loam. The material in none of these layers is cal-
careous, although the surface soil and subsoil are about neutral in
reaction. In some of the smoothly undulating areas this soil appears
to be the developed product of deeply weathered calcareous shales
and sandstones of the Red Beds, but in places a few fine quartz
gravel occur in the subsoil; and in other places the soil is underlain
by beds of fine gravel. In a few places the parent material is some-
what calcareous below a depth of 3 feet and possibly indicates a
slight accumulation of calciuin carbonate or the carbonate of the
geological formation beneath.

The relief is undulating or slightly rolling, and the run-off of rain
water is greater than on the flat Pond Creek silt loam, but, as a rule,
erosion is not severe,

This soil, which is easily cultivated, is considered one of the best
agricultural soils of the county. It rates very close to Pond Creek
silt loam in productiveness. Practically all of the land is in culti-
vation, mainly to wheat. The soil probably is about as productive
for wheat as 1s Pond Creek silt loam, but it is slightly less suited to
alfalfa on account of the less favorable moisture-collecting capacity
of the more sloping soil. According to local reports, wheat yields
range from 15 to 18 bushels an acre—much higher in good seasons;
corn from 15 to 20 bushels, and grain sorghums approximately the
same as corn. Alfalfa yields from 114 to 2 tons, or more in a season
when three cuttings are made, and it yields 3 or 4 bushels of seed at
the Jast cutting. This soil originally supported a sod of buffalo and
grama grasses, with some bunch grasses, but little of it remains
uncultivated.

Grant very fine sandy loam occupies many large and small areas,
more or less associated with Pond Creek silt loam. Some of them
are a few miles southeast of Cherokee, and some are in the north-
western part of the county north of Burlington. The soil is devel-
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oped largely from the same character of parent materials as 1s Pond
Jreek silt loam, but in places it appears to be developed partly from
thin water-laid deposits of the Tertiary or Quaternary periods.

Nash very fine sandy loam.—Nash very fine sandy loam is a red
soil developed from Red Beds shales and fine-grained sandstones,
that are more or less calcareous. This soil represents a stage of de-
velopment midway between the Vernon soils—the very immature
shallow coils of the Red Beds—and the Grant soils which are the
deeper normally developed soils on smooth relief.

The 8-inch surface soil of Nash very fine sandy loam is red or red-
dish-brown very fine sandy loam. It grades into slightly heavier and
more red very fine sandy loam. This material grades, at a depth
ranging from 2 to 3 feet, into the partly weathered parent shales
or beds of soft very fine grained sandstone of the Red Beds. In
places the material is calcareous to a position within 12 inches of
the surface, and in other places it is not calcareous above the parent
material,

The relief of Nash very fine sandy loam is undulating or gently
rolling. "Where unprotected, the soil 1s subject to severe sheet erosion,
and in places where this type of erosion is allowed to continue, much
of the developed soil material is removed, and the resulting shallow
soil is correlated as Vernon very fine sandy loam.

The Nash soil is moderately productive, although rapid run-off
of rain water and erosion lower yields of crops to some extent. The
soil seems to be low in organic matter, but, by terracing and growing
and plowing under such crops as sweetclover, its productivity can be
improved. The land is used largely for the growing of wheat, but
average yields are probably not much more than one-half as high
as those produced on Pond Creek silt loam. This soil is not highly
suited to alfalfa, but on the exceptionally smooth areas yields are
fair. It will produce about 15 bushels of grain sorghums and 1 to 2
tons of forage an acre, as it is fairly well suited to sorghums and
Sudan grass. This is not a very good soil for corn.

Nash very fine sandy loam occurs in many small areas, chiefly in
the southern part of the county.

- Kay silt loam.—The 10-inch surface soil of Kay silt Joam is very
dark brown silt loam. The material is very friable and contains a
fairly large quantity of very fine sand, in places so high a content that
the texture possibly is very fine sandy loam. Such areas would have
been mapped separately had they been larger. This material is not
calcareous but is neutral or basic in reaction. It grades into slightly
heavier darker material which ranges from heavy very fine sandy
loam or silt loam to crumbly friable and somewhat granular silty
clay loam in places. This material also is not calcareous. At a depth
ranging from 18 to 24 inches, it grades into brown heavy but crum%oly
clay that is not calcareous, and the clay passes, at a depth ranging
from 3 to 4 feet, into reddish-brown calcareous clay that with increase
in depth, becomes gradually lighter in texture, and at a depth between
4 and 5 feet, in places, is underlain by calcareous very fine sandy loam.
This soil has very much the same features and characteristics of the
profile as has Pond Creek silt loam, but it differs from that soil in
that the lower layers, or substrata, are more friable and sandy and
rest on ancient alluvium instead of Red Beds. Areas of this soil
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merge, in many places, with Reinach silt loam, and in places these
soils are similar, but Kay silt loam is darker in both the surface soil
and subsoil, and the subsoil is considerably heavier. ]

Kay silt loam is an extensive soil. It occurs in large areas In
the northern part of the county in the vicinity of Cherokee, east of
Driftwood, and north of Burlington. Tt occupies flat smooth terraces
of old alluvium, which lie high above overflow. It is associated with
Reinach silt loam and Reinach very fine sandy loam on the broad
terraces that lie several feet above the flood plains of Salt Fork
Arkansas River, Medicine Lodge River, Cottonwood Creek, and
other streams. There is sufficient slope in most places to allow sur-
face water to pass away freely, and drainage is not a problem.

This is considered one of the most productive soils, if not the best
soil, in the county, as it produces good yields of all crops when
moisture conditions are favorable. The soil is well supplied with
available plant nutrients, and the friable consistence allows ready
penetration of moisture and plant roots. All the land is in cultiva-
tion and is highly prized, as it is readily cultivated and has such
smooth nearly flat relief that most of the rain water is absorbed
readily, and stored for the use of plants. The principal crops are
wheat and alfalfa: and some barley, oats, Sudan grass, sorgo, and
grain sorghums are grown. Not much corn is grown because of
summer droughts that frequently occur at the critical stage of growth.
According to local information, the acre yields of the different crops
are about as follows: Alfalfa, 214 tons; alfalfa seed, from 2 to 6
bushels; wheat, from 15 to 25 bushels in seasons of moderate rainfall
but not so high when considerable moisture is in the soil, as such a
condition causes too rank a growth of stalk; oats, from 30 to 50
bushels; and sorghums, from 15 to 20 bushels of grain and 1 to 3
tons of forage.

Reinach silt loam.—The 12-inch surface soil of Reinach silt loam
consists of chocolate-brown silt loam which, although probably basic
or at least neutral, does not respond to a field test for calcium car-
bonate. This layer contains considerable very fine sand, and possibly
some spots are sufficiently sandy for the soil to be classed as Reinach
very fine sandy loam. On drying in well-tilled fields, the material
has a slight red hue in places. It grades into slightly heavier mate-
rial—chocolate-brown or slightly reddish brown silty clay loam—
which, at a depth of about 2 or 214 feet, changes to crumbly rather
light textured red or reddish-brown clay. Below a depth of about
4 feet, the clay becomes more friable and sandy and is underlain,
through a gradational change, by red calcareous very fine sandy
loam. In most places the material is calcareous at a depth of about
8 feet below the surface. Both surface soil and subsoil are readily
permeable and afford good root penetration. The subsoil is slightly
granular when dry, but it does not show much development of
true granules.

The relief is almost flat, but in most places water passes from the
soil readily or sinks into it, and drainage is good. In general the
water table lies at a depth ranging from 10 to 20 feet. The parent
material is old alluvium originally washed from soils of the Red Beds.

This soil occupies a number of good-sized areas in the valley on
smooth flat terraces that lie several feet above the flood plain of Salt
Fork Arkansas River. Cherokee is located on a large area of this soil.
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_ Reinach silt loam is an excellent soil, and practically all of it is
in cultivation. It is used largely for the production of wheat which
yields as high as 30 bushels an acre in very good seasons, but the
average yield is probably between 15 and 20 bushels. It is reported
that in dry seasons wheat yields are somewhat higher than on the
more rolling upland soils, but in seasons of considerable rain the
plants make a heavy rank growth of straw without a corresponding
increase in grain. This is a very good soil for alfalfa, and much is
grown. Three or four cuttings are obtained in a season, and, if
moisture conditions are favorable, one cutting will yield from 1 to
114 tons an acre, but the average total yield in good geasons is be-
tween 214 and 3 tons. Many farmers allow the crop to mature seed,
and the yield ranges from 2 to 6 bushels an acre, although under
unusually good conditions as much as 10 bushels has been produced.
Oats yield from 30 to 50 bushels in good seasons, but in some very
dry seasons yields are very low. Barley is grown by some farmers
for use as livestock feed in preference to corn, as the latter crop is
less certain to yield well because it is often injuriously affected by
summer drought. Some grain sorghums are grown and produce
from 15 to 20 bushels of grain. These crops and sorgo yield from 1
to 3 tons of forage.

Reinach very fine sandy loam.—The surface soil of Reinach very
fine sandy loam is chocolate-brown or reddish-brown very fine sandy
loam about 10 inches thick. It is friable and normally is not calcare-
ous although it is neutral or basic in reaction. In many places the
surface soil passes with little change in texture into the subsoil con-
sisting of reddish-brown or brownish-red very fine sandy loan. The
material in the subsoil varies considerably from place to place and in
some places is loamy very fine sand. In places it is calcareous but,
as a rule, it is not calcarcous above a depth of about 2 feet. In places,
such as in the vicinity of Driftwood, the subsoil below a depth of 214
or 3 feet is red clay loam that is crumbly, friable, and calcareous.

Reinach very fine sandy loam occupies many small bodies in
vartous sections of the county on second bottoms, or stream terraces,
where it is associated with Reinach silt loam and other soils of the
terraces. The largest bodies are along the south side of Salt Fork
Arkansas River, bordering Mule Creek, and along Medicine Lodge
River in the vicinity of Driftwood. Narrow strips of this soil occur
in the southeastern part of the county near Jet on narrow benches
of small valleys. The soil borders a number of small streams as very
high first bottoms which oceasionally, but very rarely, are overflowed
for short periods. It also borders shallow winding drainageways
extending from the higher rolling areas across the flat high terraces
of old alluvium. OQOccasional heavy rains cause the channels to over-
flow and spread water out onto the smooth terrace lands for some
distance, and this has caused a deposition of rved silt and very fine
sand, which has washed fromn the Red Beds, as high embankments
along the drainageways.

Reinach very fine sandy loam occupies smooth flat areas of high
stream terraces that lie above ordinary overflows. Some areas have
slightly undulating relief, and both surface and internal drainage
are very good.
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This soil is considered a valuable farming soil, and most of it is in
cultivation. The same crops are grown as on Reinach silt loam,
that is, wheat, oats, barley, alfalfa, and some sorghums. The very
fine sandy loam varies considerably in degree of productiveness,
largely in proportion to the character of the subsoil. In places where
the subsoil is very sandy to a depth of several feet, the land is less
productive and more droughty than where the subsoil includes a
Eeavy layer, such as a clay loam, like that beneath much of the soil
in the vicinity of Driftwood. Although this soil is very productive
on the whole, average yields are probably slightly lower than those
obtained on Reinach silt loam. According to local reports, wheat
vields from 12 to 15 bushels an acre, alfalfa about 2 tons, and grain
sorghums about 15 bushels. The grain sorghums and sorgo yield
from 1 to 3 tons of dry forage an acre.

Reinach silty clay loam.—The surface soil of Reinach silty clay
loam is reddigh-brown silty clay loam about 10rinches thick, which is
not. calcarcous but probably is basie or nearly neutral in reaction.
This material grades into red or reddish-brown heavy crumbly clay
that contains a Jarge quantity of silt, possibly suflicient to make the
texture silty clay. The material in this layer is not caleareous, but,
at a depth of about 2 or 215 feet, it changes to dark reddish-brown
caleareous fine sandy loam and with increase in depth is very fine
sandy loam. In places adjacent to slopes of the higher lying up-
land soils, some overwash of dark soil material has resulted in a dark-
brown surface soil.

Reinach silty clay loam occeurs on high flat benches in the valley
of Eagle Chief Creck, bordering the first bottoms and lying from 10
to 15 feet higher than the Jand subject to overflow. Surface drainage
1s slow, but this is an advantage as it allows rain water to be retained
and stored in the surface soil and subsoil. This soil occupies a num-
ber of narrow small areas in the southwestern corner of the county
in the vicinity of Aline.

All the land is in cultivation and is considered a valuable soil for
the production of wheat, oats, barley, and alfalfa. The principal
crops are wheat and alfalfa, and these do well. Wheat yields from
15 to 18 bushels an acre and alfalfa from 214 to 8 tons. Grain
sorghums yield an average of 18 bushels of grain an acre.

Amorita clay loam.—The surface soil of Amorita clay loam con-
sists of brown or dark-brown heavy clay loam which in places is al-
most black and in some places containg an appreciable quantity of fine
sand. Tt ranges from 8 to 14 inches in thickness, is fairly heawy, and
is not calcareous. It passes gradually into heavy reddish-brown tongh
clay which in places is ealeareous and contains white particles and soft
Iumps of calcium carbonate and perhaps some gypsum. This heavy
clay layer is several feet thick. and local reports state that it rests
on beds of sand and gravel at a depth ranging from 10 to 15 feet.

The relief of this soil is flat or slightly depressed, and drainage
is slow on the slightly lower areas which follow swales or are of lake-
bed form. although, as d rule, the surface of the land is only very
slightly lower than that of the surrounding soils. .

Amorita clay loam is of small extent. The largest areas are in
the northeastern part of the county in the vicinities of Amorita and
Byron, and small areas are north of Burlington in depressed situa-



16 BUREAU OF CHEMISTRY AND SOILS, 1933

tions. This soil in places occupies smooth high terraces in close
association with Kay silt loam. Drainage is very slow in depressed
areas, but most of the soil is successfully cultivated regardless of
the occasionally wet condition. It is, however, very difficult to culti-
vate, as it is sticky when wet and packs tightly on drying.

This is considered very good land for the production of alfalfa
and wheat, and it is used largely for these crops. Farmers report
that yields of alfalfa are approximately 2 or 214 tons an acre from
three or four cuttings. Wheat produces from 15 to 25 bushels under
normal conditions, although the average yield is probably not more
than 15 bushels, Some Sudan grass 1s grown and provides good
pasture, and when cut for hay 1t yields from 1 to 3 tons an acre.
Good water is obtained almost everywhere by drilling down into the
bed of gravel and sand, which lies from 10 to 30 feet below the
surface.

Foard clay loam.—The 4- to 10-inch surtface soil of FFoard clay
loam is brown or dark-brown clay loam which when moist is very dark
or almost black. It is a structureless mass of tightly bound material
when dry and is somewhat sticky when wet, and it is not calcareous.
This material passes, through a very thin transitional layer, into
dense tough brown clay of claypan character, but there is no gray
layer on top of the clay. This clay subsoill, in turn, passes, at a
depth of about 20 inches, into grayish-brown calcareous clay that
contains some fine concretions of calcium carbonate. Below a depth
of about 32 inches, the subsoil is yellowish-brown crumbly calcareous
clay containing many small hard concretions of calciuin carbonate,
and this probably represents the zone of calcium carbonate accumu-
lation. It is about 20 inches thick and below a depth of about 50
inches merges with reddish-yellow calecareous friable clay which
passes, at a depth ranging from 10 to 12 feet, into soft unweathered
red sandy clay material constituting the Red Beds.

The relief is flat or slightly undulating, and for the most part
surface drainage is sufficiently free that water does not remain on
the surface after rains. On the sloping areas the unprotected soil
is subject to some erosion, because penetration of water is very slow
and much run-off of rain water takes place. In this county this
soll is of slight extent, but it is more extensive in counties farther
west.

All the land is in enltivation, and the chief crop is wheat. The
land 1s of moderate productiveness, but, in most years, yields of
crops are not so good as those obtained on the deep lighter textured
soils. Wheat yields average between 10 and 12 bushels an acre. The
soil is difficult to cultivate, but when worked at the proper mois-
ture content, a shallow friable seedbed is maintained., Sorghums and
Sudan grass produce good yields of hay. The soil is not well suited
to the production of corn or alfalfa.

LOAMY LIGHT SANDY SOILS

The group of loamy light sandy soils includes a number of soils
having light loose sandy surface soils that are more or less loamy and
texturally comprise fine sandy loams and loamy fine sands, with
friable subsoils of fine sandy clay, fine sandy loam, or loamy fine
sand. These soils are rather extensive in the southwestern and north-
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eastern parts of the county, and some large areas are just north of
Salt Fork Arkansas River in the north-central part. Although these
soils are rather loose and have free underdrainage, they collect most
of the rain water and little run-off occurs. The water table is suffi-
ciently high that shallow wells furnishing good water are commonly
obtained on most of the sandy-land farms.

These soils give up moisture to plants readily, and on most of
them crops do well in rather dry seasons. The surface soils are so
loose that the material blows and drifts in heavy winds. The soils are
not so well suited to wheat and small grains as are the heavier
members of the group of moderately heavy soils, but the prevalent
moisture conditions favor the growth of such crops as corn, sorgo,
grain sorghums, and other feed crops. These soils are moderately
productive and are rather extensively used. Considerable wheat is
grown, fruits and berries do well, and vegetables and truck crops can
be grown easily.

Pratt fine sandy loam.—The surface soil of Pratt fine sandy loam
consists of grayish-brown fine sandy loam containing some coarse sand
and medium sand. The material in this layer is not calcareous,
although it is not acid. At a depth of about 12 inches, it grades
into yellowish-brown sandy loam or fine sandy loam, which is very
friable and is not calcareous. With increasing depth the subsoil
becomes heavier, and in many places, below a depth of 24 inches,
the material is yellowish-brown or reddish-brown sandy clay. The
material in this layer is extremely variable both in texture and in
color, and in places the lower part of the subsoil contains very little
clay and is largely loamy sand.

This soil occupies a number of small areas. The larger ones are
in the southern part of the county in the vicinity of Helena and a
few miles northwest of Carmen. A number of small included bodies
several miles southwest of Burlington have a very light sandy subsoil
including some loamy fine sand. No calcium carbonate is present in
either the surface soil or the subsoil,

Pratt fine sandy loam is characterized by smoothly undulating or
nearly flat relief with, in places, slight swells and low smooth ridges
where the soil is more sandy than in the intervening depressions.
The soil collects and retains a considerable proportion of the rain
water, and crops withstand periods of dry weather fairly well.

A considerable proportion of the land is in cultivation, and the
principal crops are wheat and sorghums. Yields of wheat average
about 10 bushels an acre, of grain sorghums from 15 to 20 bushels,
and of Sudan grass from 1 to 2 tons of hay. Fruits and vegetables
do well, but only small plantings are made around the farm homes.

Carwile fine sandy loam.—The 10-inch surface soil of Carwile fine
sandy loam is grayish-brown or dark-gray fine sandy loam or loamy
fine sand. It is underlain by yellow, yellowish-brown, or mottled
gray and yellow sandy clay which in places is very hard and tough.
Below a depth ranging from 18 to 24 inches, this material merges
with gray or yellow, or mottled yellow and gray, lighter textured
material—sandy clay or sandy loam. In many places the subsoil
contains concretions of calcium carbonate at a depth ranging from
2 to 3 feet, also some black fine pellets of iron or manganese concre-

35339—39——3
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tions. Probably the calcareous concretions represent the zone of car-
bonate accumulation, although the fine earth material is not cal-
careous. The surface soil is uniform in most places. The subsoil
varies considerably in texture, color, and thickness, but, in general,
it is rather tough and contains some sand. In most places coarse
sandy material lies at a depth ranging from 2 to 3 feet.

This soil occurs in numerous small areas in the southwestern part
of the county in the general section within a few miles east and west
of Aline. It has developed in smooth flat depressions between the
higher lying areas of the Pratt and Enterprise soils. In rainy sea-
sons the water table lies at a slight depth, and much of the moisture
comes as seepage water from the adjacent higher lying sandy soils.

This soil 1s cultivated to some extent. More corn is grown on it
than on some of the other soils because of the more moist subsoil
conditions, but only moderate yields are produced. Yields of other
crops (chiefly wheat, sorghums, and barley) are slightly higher than
those obtained on the adjoining fields of Pratt loamy fine sand.
Wheat yields an average of about 10 bushels an acre, oats 20 bushels,
and sorghum hay and forage between 1 and 2 tons. Barley yields
are somewhat higher than those of wheat.

Carmen fine sandy loam.—The surface soil of Carmen fine sandy
loam consists of grayish-brown fine sandy loam about 10 inches thick.
It grades into brownish-yellow or yellowish-brown calcareous clay loam
or fine sandy loam, containing numerous large hard white concretions
of calcium carbonate. This material, in turn, grades at a depth of
about 2 or 214 feet into yellowish-brown clay loam or yellow very
fine sand or loamy very fine sand, which, though calcareous, contains
few or no concretions. In places small mounds of somewhut white
material project above the general level of the ground. These mounds
are a few feet in diameter and, to a depth of about 15 inches, consist
of gray chalky calcareous clay or marl, containing hard white con-
cretions of caleinm carbonate. The material beneath is yellow and
gray mottled chalky calcareous clay which, at a depth of 2 feet, is
underlain by gray calcareous sand. In places the subsoil is reddish
brown, but in other places no red material occurs above a depth of
5 feet, and below that depth it is reddish-brown soft caleareous clay
which resembles Red Beds material.

Carmen fine sandy loam is of small extent, and most of it occurs
in a body including several square miles southeast of the town of
Carmen. The relief is undulating, and drainage is good but not
sufficiently rapid to cause severe erosion. All the land 1s in cultiva-
tion and 1s very productive. It is used largely for wheat, but some
sorghums and other feed crops are grown. Crops yield about the
same as those on Pratt fine sandy loamn.

This is an unusual soil, and its origin and the source of its parent
material are obscure. It occupies a strip of low upland at the edge
of the valley of Eagle Chief Creek, and the higher lying soils beyond
are mainly sandy soils of the Pratt series, which extend a mile or
more sloping gradually to the crest of the Red Beds escarpment
facing in the opposite direction. It seems probable that the down-
slope seepage at the base of the shallow Tertiary sands beneath the
Pratt soils has removed calcium carbonate from the underlying Red
Beds, and as the seepage reached the surface near the valley of Eagle
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Chief Creek, evaporation left the caleium carbonate in the upper soil
layers. The darker color of the soil probably is due to the weathering
of the chalky material and its gradual development into dark soil.
Some of the concretions occur in the loose sands of the Pratt soils
immediately south of this area of Carmen fine sandy loam.

Pratt sandy loam.—The 10-inch surface soil of Pratt sandy loam
consists of brown sandy loam. A rather large proportion of the fine
earth is coarse sand, and the rest is fine sand and very fine sand. The
surface soll does not have a very large content of organic matter and is
only slightly coherent. It grades into red coarse sandy loam or loamy
coarse sand, which contains a large quantity of coarse sand and very
fine gravel. The soil material is slightly coherent. Below a depth of
about 86 inches, the subsoil consists largely of reddish-yellow or yel-
low fine gravel and coarse sand. None of the material is calcareous.
Texturally this soil is an oddity, in that it appears to be composed
mainly of coarse sand, fine gravel, fine sand, and very fine sand, with
little medium sand. The coarse material increases gradually with
depth. Although it has a large content of sand, especially coarse sand,
the soil is fairly productive.

This soil occupies a high undulating terrace position in the
eastern part of the county in the higher parts of the Salt Plains
basin. It lies 20 or more feet above the lower lake terraces which
border and lie several feet above the old lake bed. The elevation
increases gradually with increasing undulation and slope away from
the lake bed. The soil has excelient surface drainage and under-
drainage. Although neither the surface soil nor the subsoil contains
any calcium carbonate, the material is not highly acid in reaction.

Practically all of this Jand is in enltivation. It produces well and
is somewhat better for the growing of wheat than is to be expected
of soils of this texture. The principal crops are wheat, oats, and
sorghums. In favorable seasons when the rainfall is adequate, wheat
yields from 10 to 15 bushels an acre and oats about 20 bushels.

Most of this soil occurs in a U-shaped more or less continuous body
around the southern part of the Salt Plains basin, much of it in the
vicinity of Jet.

Reinach fine sandy loam.—The brown fine sandy loam surface
soil of Reinach fine sandy loam is about 10 inches thick. It grades
into reddish-brown fine sandy loam or loamy fine sand, which, at a
depth of 2 or 214 feet, passes into red loamy fine sand.

This soil occurs in narrow belts in the valley of Eagle Chief Creek
in the southwestern part of the county. It occupies flat terraces that
border and lie several feet above the flood plain of that stream. In
places, small spots mapped as this soil have a layer of very tight
heavy dark-colored clay at a depth ranging from 1 to 2 feet beneath
the surface.

Practically all the Jand is in cultivation. The chief crops are wheat
and alfalfa, and small acreages are devoted to sorghums and corn.
The soil is fairly productive, and yiclds are about the same as those
produced on Reinach very fine sandy loam—possibly slightly lower.

Enterprise loamy fine sand.—The 15-inch surface soil of Enter-
prise loamy fine sand is brown fine sandy loam or loamy fine sand,
which, when dry, is grayish brown at the immediate surface. In
places in the fields the soil has a red hue. The material in this layer
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gradually passes into reddish-brown sandy loam or loamy fine sand,
which, in places, at a depth of about 2 or 214 feet, grades into reddish-
brown sandy clay or coarse sandy loam. Much of this soil, however,
has no heavy subsoil layer. The subsoil is not uniform in texture or
in the thickness of its various layers, indicating that the water-laid
materials have been reworked greatly by the action of winds. No
calcareous material was noted in the surface soil, subsoil, or parent
material, except in some low areas near Salt Fork Arkansas River
where probably very fine calcareous soil had been blown up from the
river bed.

The relief ranges from undulating to slightly billowy and mound-
like, indicating some wind blowing of the sandy parent materials.
The soil oceurs in good-sized areas in the vicinities of Aline and
Carmen and in the northern part of the river valley, and fairly large
bodies are in the northern part of the county near and north of
Amorita.?

This soil, though very friable and loose, is fairly productive even
for small grains.” A large proportion of the land is in cultivation,
and much of it is used for the growing of wheat which produces very
good yields considering the very light texture of the soil. Where bare
of vegetation, the dry soil blows somewhat in heavy winds, but this
is not a serious problem. Wheat yields probably are slightly lower
than on Pratt fine sandy loam, but little difference in productiveness
between the two soils 1s observed in some localities. Probably an
average yield of 8 bushels an acre is made over a period of several
years on the Enterprise soil. Oats, corn, and grain sorghums yield
only moderately. On some fields or in small areas or depressions,
alfalfa is grown with fair success. The soil is well suited to apples,
‘plums, cherries, and vegetables, that are grown in the small orchards
and gardens around the farm homes.

Pratt loamy fine sand.—The surface soil of Pratt loamy fine sand
consists of grayish-brown loamy fine sand about 8 inches thick. This
material grades into yellowish-brown or brownish-yellow fine sand or
slightly loamy fine sand, which extends to a depth of several feet.
Both surface soil and subsoil are slightly coherent and contain only a
small quantity of clay and silt.

The relief is undulating, billowy, and slightly dunelike, with irreg-
ular low ridges and mounds, which appear to have been blown up by
wind. The slight depressions are somewhat darker in the surface
layer and more moist beneath, indicating a high water table in places.
thgre unprotected and when dry, this soil drifts rapidly in heavy
winds.

This soil is extensive and occurs in many parts of the county.
Large areas arc in the northeastern part a few miles east of Byron,
in the southwestern part several miles southwest of Carmen, and a
few miles east of Aline.?

_ 2Areas of Enterprise loamy fine sand along the Grant-Alfalfa County line in places
Join arcas mapped in Grant County as Derby fine sandy loam, reddish-brown phase.
Present correlations and revised textural standards indicate the correlation of this soil
in Alfalfa County as more appropriate for the county and other areas of the West where
soils of pedocalic and pedalferic characters merge.

3 Along the Alfalfa-Grant County line Pratt loamy fine sand adjoins areas mapped in
Grant County as Derby loamy sand. In the light of more recent information this soil is
more appropriately correlated in the Pratt series.
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In the southwestern part of the county just east of Aline, several
bodies of this soil seem t0 be typical in all respects, except that they
have an abundance of large hard concretions of calcium carbonate.
Here the soil on a low swell or ridge consists of grayish-brown loamy
fine sand to a depth of 10 inches and grades mto yellowish-brown
loamy fine sand which passes, at a depth of 18 inches, into yellow fine
sandy loam or loamy fine sand that continues to a depth of several
feet and contains a large quantity of hard concretions of calcium
carbonate. . .

A very large proportion of this soil, especially in the southern part
of the county, is in cultivation. Although this is a rather light
textured soil, much of the land, possibly one-half, is sowed to wheat
which yields 6 or 8 bushels an acre in normal seasons. Grain sor-
ghums ‘are grown to a slight extent, and they produce probably
about 10 or 12 bushels an acre. The grain sorghums, sorgo, and
Sudan grass produce small yields of forage. Some corn is grown on
the flat smooth areas which lie between the undulating higher areas.
Here the water table is higher, and probably underground seepage
supplies some moisture from the higher land. Vegetables, fruits,
berries, melons, peas, grapes, and peanuts grow well and produce
moderate yields on the smoother areas. Some small and a few large
apple orchards are producing well on this soil in the southwestern
part of the county. Such trees as locust, cottonwood, and catalpa
are grown in small plantings and make a very rapid growth.

The native vegetation on this soil consists largely of coarse bunch
grasses, chiefly the bluestems, grama, and some others. The soil is
:][OX’Y{( in organic matter, and doubtless nitrogen and phosphorus are
acking.

Reinach loamy very fine sand.—The 12-inch surface soil of Rei-
nach loamy very fine sand is grayish-brown loamy very fine sand. It
grades into reddish-brown loamy very fine sand or very fine sandy
Joam, which is not calcareous. At a depth of about 3 feet, this mate-
rial changes to reddish-brown calcareous very fine sandy loam. In
places beds of red calcareous coarse sandy loam containing some fine
eravel occur at a depth of 814 or 4 feet.

Reinach loamy very fine sand is not extensive, but it occupies a
number of small areas a few miles northwest of Jet, occupying smooth
high terraces adjacent to the Great Salt Plains. A fair-sized body
borders Salt Fork Arkansas River.*

The relief of this soil is very smooth and almost flat. The land
has very good surface drainage and underdrainage, although the
water table is high in the section around the Great Salt Plains. In
some wells, water is reached at a depth of 8 or 10 feet.

This soil is fairly productive, and most of it is farmed. It is used
largely for the production of wheat, although some grain sorghums,
corn, and alfalfa are grown. Yields are lower than on Yahola fine
sandy loam. They probably average about 10 bushels of wheat, 15
bushels of grain sorghums, and 134 tons of alfalfa hay an acre.

4 Areas of Rci{lach Joamy very fine sand in Alfalfa Couniy join areas in Grant County
COKTEl&te_d as (ﬂ'ant. loamy very fine sand. Recent information indicates that fthe
correlation in the Reinach series is more consistent.
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ALLUVIAL SOILS

The alluvial soils of this county comprise narrow strips of low
first-bottom soils along the streams, They are not of great extent
and, although fairly productive in many places, are not everywhere
first-class crop-producing soils because of the very sandy light tex-
ture of the subsoils in some places. Where deep, with fairly heavy
subsoils, these soils are highly productive and are used largely for
alfalfa, corn, and other feed crops, and in places a small acreage
is devoted to small grains, chiefly wheat. These soils are subject to
overflow which sometimes causes injury to growing crops. Much of
the land is in cultivation, but in some places the subsoil is too light
for the production of high or even moderate yields.

Yahola silty clay loam.—The 10-inch surface soil of Yahola silty
clay loam is reddish-brown, brownish-red, or chocolate-brown calcare-
ous silty clay loam. It has a mellow smooth feel and a rather friable
consistence, but on drying it packs tightly in uncultivated fields.
This material gradually passes into a subsoil that consists essentially
of alternating layers of light- and heavy-textured red calcareous soil
materials. In places the subsoil is red calcareous very fine sandy
loam which grades into lighter sandy material, and in other places
it 1s red silty calcareous clay which extends to a depth ranging from
15 to 24 inches beneath the surface, where it rests on red calcareous
very fine sandy loam or fine sandy loam. The subsoil material below
a depth of 8 feet is, in many places, very light fine sand, and in a
few places the sand lies within 2 feet of the surface. This soil is
composed of successive layers of soil materials which differ in tex-
ture, according to the volume and velocity of the overflow waters
that deposited the materials. The sedimeuvts comprising the soil
materials have been washed from areas of soils and formations of
the Red Beds, and these are largely calcareous.

Yahola silty clay loam occurs in the flood plains of some of the
larger streams of the county that drain Red Beds areas. The largest
bodies are along Medicine Lodge River, Mule Creek, and Eagle Chief
Creek. Small spots of Yahola silty clay, Miller silty clay, and
Yahola very fine sandy loam are included within areas mapped as
Yahola silty clay loam.

Although this soil is overflowed occasionally, water does not re-
main long on the ground and drainage is sufficiently free to insure
the production of crops with littie loss from overflows. The water
table lies only a few feet beneath the surface; moisture conditions,
therefore, are more favorable for crops than on the higher lying more
sloping soils. Such crops as alfalfa and corn grow better here than
on the upland soils.

Most of this soil is in cultivation, and wheat, alfalfa, and corn
are grown, together with some sorghums and other crops. Wheat
produces well, although in seasons of considerable rainfall it makes
a very rank growth of stalk. Probably the yield averages about 15
bushels an acre. Alfalfa produces an excellent growth, and yields
range from 2 to 3 tons of hay a season from three or four cuttings.
Corn on the better areas yields from 30 to 50 bushels an acre when
moisture and temperature conditions are favorable, but in some fields
where the surface soil is thin yields are lower. Sometimes droughts
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in summer affect corn on this soil as well as on the uplands. Grain
sorghums yield from 15 to 30 bushels of grain an acre and in addi-
tion considerable coarse forage. Sudan grass and sorgo produce good
yields of hay and coarse forage. Crop yields on this soil vary largely
in proportion to the thickness of the heavy subsoil layers. In places
where the subsoil is mainly sandy material the yield is much less
than where the subsoil contains a layer of clay or clay loam.

Yahola very fine sandy loam.—Yahola very fine sandy loam has
a surface soil of reddish-brown calcareous very fine sandy loam
ranging from 10 to 15 inches in thickness. The material in this layer
grades into red calcareous very fine sandy loam or loamy very fine
sand, which is continuous to a depth of several féet, though in places
the material below a depth of 2 or 3 feet is fairly loose fine sand.

This soil occupies the bottom lands along many small streams as
well as the flood plains along the larger streams. The texture and
thickness of the soil layers differ considerably from place to place,
in proportion to the variable influences of water deposition. The
soil materials comprise sediments deposited from overflow waters of
streams draining the Red Beds. The land is overflowed occasionally,
but, as a rule, natural drainage is sufficient to allow successful culti-
vation. In most of this soil the water table lies at a slight depth, and
moisture conditions are favorable for crops except in places where
the subsoil contains a very large proportion of loose sand. This
soil occurs mainly in the southeastern part of the county.

Most of the land is in cultivation, and it is used for the produc-
tion of wheat, alfalfa, and various other crops. Yields range from
good to very low in proportion to the heaviness of the subsoil, as
in places this underlying material is so porous and devoid of fine
earth material that underdrainage is excessive and the soil leached
of plant nutrients. In the better areas, alfalfa yields an average of
2 tons an acre, and corn yields from 15 to 25 bushels. Grain sor-
ghums, sorgo, and Sudan grass produce good yields. This soil is
suited to vegetables and small fruits.

Much of the land along the small streams includes a narrow strip
of steep gullied untillable soil along the stream bank, which renders
some small fields unsuitable for cultivation because of the difficulty,
or impossibility, of moving farm machinery across the steep banks.

Yahola fine sandy loam.—The surface soil of Yahola fine sandy
loam is brown fine sandy loam from 8 to 12 inches thick. If is under-
Iain by reddish-brown fine sandy loam or loamy fine sand, which, in
places, below a depth ranging from 2 to 8 feet, grades into yellow
Toose fine sand. Both surface soil and subsoil, as a rule, are cal-
careous. In places thin layers of clay or clay loam occur in the
sandy subsoil.

This soil is not extensive. It occupies a number of small areas in
the northern part of the county, chiefly along Medicine Lodge River ®
and Sandy Creek.

The soil is rather light and loose in most places, and it varies in
productiveness largely in accordance with the character of the sub-

5 Along Salt Fork Arkansas River small hodies of Yahola loamy sand are not sufficiently
important to show separately and are included with areas of Yahola fine sandy loam;
therefore an area of Yahola fine sandy loam in Alfalfa County joins an area mapped as
Yahola loamy sand in the adjoining Grant County at the county line.
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soil. In areas where layers of heavy soil are in the subsoil, the land
yields much better than in those where the subsoil is very light sandy
material. The principal crops grown are wheat, alfalfa, corn, and
sorghums. Yields are approximately the same, or not quite so high,
as those obtained on Yahola very fine sandy loam.

VERY LIGHT LOOSE DEEP SANDS

The group of very light loose deep sands includes deep sandy soils
containing very little loamy material in either surface soil or subsoil.
These soils are the lightest and most sandy soils of the county and
in places have a dunelike configuration, indicating drifting and re-
working by action of the wind. They are not very well suited to
the production of farm crops, but in the smoother situations some
sorgo, grain sorghums, and other coarse feed crops can be grown.
Very small acreages of these soils are cultivated.

Enterprise fine sand, dune phase.—The surface soil of Enterprise
fine sand, dune phase, is light grayish-brown very slightly loamy fine
sand ranging in thickness from 6 to 12 inches. The material changes
gradually, with increase in depth, to yellow or brownish-yellow loose
fine sand that continues to a depth of many feet. The relief is very
uneven, as it is characterized by many small and large mounds of
dunelike appearance, doubtless of wind-blown origin. In the inter-
vening depressions between the mounds and dunes the land is flat.
The soil in such areas, ranging from a few square yards to several
acres in extent, though a fine sand, is darker and more loamy than
that on the mounds. The mounds are covered with coarse vegetation
which holds the soil and prevents drifting in the heavy winds. The
chief grasses are coarse and tall bunch grasses, largely little bluestem,
sandreed grass, and some grama. In the southern part of the county,
a fairly thick growth of small blackjack oak trees, some stands cov-
ering a hundred acres or more, occurs on this soil; but in the northern
part none of these trees were seen on this soil during the course of the
survey.

Thi}; soll occupies large areas in different parts of the county.
The largest is in the extreme northeastern part and covers many
square miles. Other bodies are north of Salt Fork Arkansas River
in the northwestern part, and numerous smaller areas are a few miles
southeast and southwest of Aline in the southwestern part.

This deep loose sand constitutes old water-laid deposits that have
been reworked and shifted by the winds, although at present all the
land not plowed is held by the native vegetation. A very large
proportion of this soil is entirely unsuited to cultivation. In places
small acreages of the less dunelike areas have been plowed and some
cropping done, but most of the mounds, some of which range from
20 to 30 feet in height, are entirely too steep for cultivation.

This soil is very thin and is low in productive capacity. It is as-
sociated with Pratt loamy fine sand which is smoother and slightly
heavier and, therefore, better suited for cultivation. The dune phase

¢ Minterprise fine sand, dune phase, at the county line between Alfalfa and Grant
Counties, joing areas mapped as Derby sand in Grant County. As eastern Alfalfa County
is the arbitrary line of separation between Pedoeals and Pedalfers, soils of the two
representative series meet,
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of Enterprise fine sand should be left in grass or trees, as it drifts
severely in heavy winds where unprotected. Probably trees would
produce very good yields of posts and small timber, as they seem
to grow very well, probably because of the moist subsoll conditions in
the flats between the mounds. Nearly all of the land is used for
pasture, but it is not very valuable for this purpose, as the grasses
are thin and not highly nutritious. Paths worn by livestock finally re-
sult in the formation of blow-outs, therefore grazing should be care-
fully controlled.

Pratt loamy coarse sand.—The surface soil of Pratt loamy coarse
sand is brown loamy coarse sand. 1t is underlain, at a depth of about
10 inches, by reddish-brown or yellowish-brown loamy coarse sand
which continues to a depth of many feet. The surface soil and subsoil
have a large content of coarse sand and some very fine quartz gravel.
The proportion of coarse material increases gradually with depth.
The surface soil contains considerable very fine sand, and this, together
with a small content of silt, gives a very slight coherence.

This soil occurs on a long ridge about a mile wide extending from
Jet northeastward to the river. The relief is rolling and billowy, in-
dicating drifting of the soil material in heavy winds. Probably less
than one-half of this soil is cultivated, owing to its very light coarse
texture and low productive capacity. It is surrounded by smoother
benchlike areas of Pratt sandy loam.

Small acreages are devoted to wheat, and some corn and sorghums
are grown, but yields are light. Probably not more than 5 or 6
bushels of wheat an acre are produced on the smoothest areas. The
land supports a good growth of coarse grasses, largely bluestems,
some black grama, and various others, all of which produce fairly
good pasturage.

THIN SOILS OF SLIGHT DEVELOPMENT

The only soil of this group mapped in this county has developed
chiefly from Red Beds materials—largely calcareous clay or sandy
clay and shaly clay. Owing to erosion, the surface soil washes away
faster than the processes of soil development can form thick soil
layers, and the subsoil material, which consists chiefly of the parent
formation, is only slightly, if at all, changed from its original
condition.

Vernon very fine sandy loam.—The 5- to 10-inch surface soil of
Vernon very fine sandy loam is red or brownish-red very fine sandy
loam. Tt grades into red calcareous very fine sandy clay or shaly
clay, which constitutes the Red Beds materials that lie near the
surface and in places outcrop on the steeper slopes. This is a very
thin immature soil which has changed but Iittle, even in the upper
layers, from the original parent material. It is very shallow, and
the land is sufficiently sloping to cause severe sheet erosion and the
formation of deeply cut vertical-walled gullies. On some fairly
broad divides the relief is moderately smooth, but even in such
places the true soil material is shallow. As the relief is undulating
or rolling, much of the rain water runs off and does not penetrate

the soil deeply.
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Vernon very fine sandy loam occupies many small areas in the
southern part of the county. The largest are a few miles east of
Carmen adjacent to a high escarpment formed by the Red Beds
outerops.” Associated with this soil are a number of small areas
of Vernon clay loam, which are not sufliclently important or valuable
to show separately on the soil map.

Although Vernon very fine sandy loam is a soil of limited useful-
ness and of low value for the production of crops, a very large
proportion of it is in cultivation. Much of the land probably would
be better suited for pasture than for cultivation, although on the
smoother areas some grains are grown and some feed crops do fairly
well, even though, in some seasons, moisture is inadequate for the
production of good yields. Reported acre yiclds of wheat are from
6 to 8 bushels; oats, from 15 to 20 bushels; and grain sorghums,
from 12 to 15 bushels. This soil is not well suited to corn or alfalfa,
not only on account of the low content of some essential plant nutri-
ents but because of the unfavorable moisture conditions. It is prob-
ably low in nitrogen and in available phosphorus.

SALINE SOILS

There are areas of smooth well-developed soils which, though
physically suited to cultivation, contain such quantities of soluble
salts that normal growth of farm crops is more or less affected and
in some places is impossible. These soils contain a moderate supply
of plant nutrients and in places produce fair yields of crops, but in
other places yields arc very low. In some spots the soils have
dense subsoils of claypan character. In places thin layers of white
salt incrustations arc on the surface or on the exposed surface of
the soil material in deep cuts. Most areas support a characteristic
growth of saltgrass. Small arcas of these soils are in cultivation.

Drummond very fine sandy loam.—Bordering the Great Salt
Plains area are a number of small and large bodies of very low flat
salty soil which, though lacking uniformity in texture and in profile
features, has major soil characteristics that are fairly uniform.
This soil is Drummond very fine sandy loam. It consists of a thin
layer of fine sand or very fine sand over a thin layer, or tough
claypan, of sandy clay which grades into sand and coarse material,
in which the water table lies within a depth of a few feet from the
surface. The material is more or less calcareous, especially in the
lower layers, and contains salts, of which calcium sulphate, calcium
carbonate, and sodium chloride seem to be abundant. The soil layers
differ considerably in texture and thickness.

In an area about 214 miles northwest of Jet, the surface soil con-
sists of a gray loamy very fine sand layer about 1 inch thick, under-
lain by slightly lighier gray loamy very fine sand which appears
to be light gray in the lower 1 inch. In virgin areas the surface soil
material is somewhat laminated when dry. This material is abruptly
underlain by a claypan of very dark brown or nearly black hard

7 Along the Grant County line, Vernon very fine sandy loam joins arcas mapped as
Grant very fine sandy loam, shallow phase, in Grant County. As a result of further
study, this soil is now correlated in the Vernon series.
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tough clay. When pulverized the material shows a large content
of very fine sand which is so strongly cemented as to form a dense
claypan. This material, in turn, grades, at a depth of about 15
inches, into yellow heavy very fine sandy loam or sandy clay loam,
which, though very hard when dry, is much less tough than the
material in the Iayer above. In places this material is calcareous.
At a depth ranging from 24 to 30 inches, it grades into reddish-
yellow calcareous coarse sandy loam containing some very fine quartz
gravel. In places the material in this layer rvests on brown clay
containing gray spots at a depth of 314 or 4 feet.

In an area 2 miles south of Byron this soil has a 4-inch grayish-
brown very fine sandy loam surface layer resting on yellow clayey
fine sand containing coarse quartz sand particles. On drying, the
material hardens to a dense tight tough structurecless mass resem-
bling a claypan. Below a depth of 18 inches the material is yellow
coarse sand. The soil in this area supports much saltgrass (Distichlis
sp.) and an abundant growth of hairy or tall bentgrass (Agrostis
sp.). The water table here is about 6 feet below the surface.

In places the gray surface soil is only 1 or 2 inches thick, and
in most places the subsoil is calcareous. This soil dries to a very
hard tight condition, and only a very few small patches are culti-
vated. Wheat is the prinecipal erop grown, and yields are low.
The soil is used mainly for pasture, and some grass is cut for hay.

Many areas of this soil occur along the northern side of the Great
Salt Plains in the northeastern part of the county. The largest bodies
are a few miles south and southeast of Byron. Smaller areas lie
along the southern side of the Great Salt Plains, and the largest
of these is a few miles north of Jet. A number of small bodies
and long narrow strips are in some of the small stream valleys in the
southeastern part of the county. Some of these seem to be less salty,
and the soil material is somewhat thicker than in the large areas near
the Great Salt Plains.

Kay very fine sandy loam, saline phase.—The 10-inch surface
soil of Kay very fine sandy loam, saline phase, is dark-brown calcare-
ous very fine sandy loam. Tt grades into brown calcareous clay loam
or heavy very fine sandy loam, containing soft white particles. At a
depth of 24 inches, this material, in turn, passes into reddish-brown
or brown calcareous fine sandy loam or clay loam containing nu-
merous white lumps and particles;, evidently calcium ecarbonate
(CaCOy,), calcium sulphate (CaSO,), and possibly some sodium
chloride (NaCl), which appear as white coatings on the sides of an
exposed bank. Below a depth of 40 inches, the subsoil is grayish-
brown calcareous very fine sandy loam containing much white chalky
material and fine crystals of calcium sulphate. At a depth of about
80 inches, the material is very wet, indicating that the water table
lies near this depth. In rainy seasons the water table rises almost to
the surface.

This soil occupies a few areas in the vicinity of Cherokee on
the high terrace occupied mainly by Reinach soils. The land sup-
ports some saltgrass and other grasses. In places small spots of salt-
incrusted soil are bare of vegetation, but the surface soil in other
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places shows no indication of salinity. The soil is fairly productive
where the content of salt is not excessive. It is reported that the
salty spots are less numerous than formerly, owing, perhaps, to
better drainage conditions brought about by road grading and ditch-
ing along the roads. Some fields of alfalfa, wheat, and oats were
growing well on this soil at the time the survey was in progress.
In places crop yields are very good, especially where thé saline con-
dition of the surface soil is slight.

NONARABLE LAND TYPES

The nonarable types of land physically are unsuited for use in
the production of farm crops. They cover a rather large total
acreage. Some areas ave well covered with grass and are suited to
pasture for livestock, but others support practically no vegetation
and are of no value for any agricultural purpose.

Rough broken land (Vernon soil material).—Rough broken land
(Vernon soil material) comprises steeply sloping eroded Red Bed
clays, shales, and sandy formations, which in many places are ex-
posed on slopes and appear as outcrops on steep banks. Deeply cut
steep-walled gullies extend to many parts of the eroded broken land.
Much of this land occurs along the Red Beds escarpment, which
enters the county from the west at a point 10 miles west of Cherokee,
thence, facing eastward, extends in a southeasterly direction to the
vicinity of McWillie. The rough land occupies many narrow slopes
in the vieinity of this escarpment and also oceurs along many small
valleys and gullies in the southeastern part of the county. It in-
cludes many small areas of Vernon soils, mainly Vernon very fine
sandy loam, which could not be shown separately on a small-scale
map.®

Although some parts of this land are bare, most of them support
a fairly heavy growth of valuable grasses consisting of some blue-
stem, grama, and buffalo grasses, and others of less importance. This
is fairly valuable land for grazing, and most of it is used for that
purpose in a number of small farm pastures. The land is unsuited
for farming, and when any land within or near it is plowed, it erodes
rapidly. :

Riverwash.—Riverwash consists of loose sandy deposits along the
ingides of the bends of the streams, where the coarser sandy sedi-
ments carried in swollen waters are deposited as bars and mounds
on the flood plain nearest the stream. This material is largely loose
gray sand and fine gravel, although in swales and pot holes some
sediments accumulate as a thin veneer of silt and clay. The material
is deposited in-undulating ridges or as level smooth beaches. Tt is
subject to change, reassortment, and general rearrangement at every
overflow that covers the surface. Much of the land is bare of
vegetation, but some areas support a thin scattered growth of willows,
cottonwoods, various coarse grasses, herbaceous plants, and a few

8 Areas of rough broken land in Grant County adjoining were correlated as Grant very
fine sandy loam, eroded phase, and some of the rough hroken areas in the two counties
join at_ the county line. The later correlation, used in Alfsifa County, is now the
-accepted name,
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shrubs. Riverwash of this character is of very slight extent in this
county and has no value for cultivated crops.

Included with riverwash is a large area, locally known as the Great
Salt Plains, which consists of a large lake basin lying only a few feet
lower than the surrounding almost flat broad old terraces bordering
it. This plain is dry most of the time, although at one side the chan-
rel of Salt Fork Arkansas River runs through this desert waste of
salty land. The finc-earth material of this old lake bed consists of
brown or yellowish-brown caleareous loamy very fine sand or fine
sand, containing white crystalline salts that form a white crust from
1 to 1inch thick on the surface. Gray silty clay occurs beneath the
surface, in places at a depth ranging from 2 to 8 feet. The land
supports no vegetation, and during some wet seasons small pools of
water remain m places. Tt is reported by local engineers that the
western side of the lake bed is about 21 feet higher than the eastern
side where the river channel cuts through. The bed is about 5 miles
wide from east to west, at the widest place, and about 8 miles long.

RECOMMENDATIONS FOR THE MANAGEMENT OF ALFALFA COUNTY
. SOILS®

The most important factor that will affect the future productivity
of the soils in Alfalfa County is the gradual decrease in organic mat-
ter and nitrogen which occurs when crops are removed from the land
or soil is lost by erosion. Wheat is the important cash crop in this
county, and every farmer should realize that the continuous produc-
tion of wheat on the same land is only a temporary type of farming.
Nitrogen is removed from the soil when crops are harvested, and the
income obtained from the sale of grain represents wealth derived
from the exploitation of natural resources. Wheat can be grown
without fertilization as long as the combined effect of natural fertil-
ity, thewuse of good seed, and good soil management will produce good
yields.

As the total nitrogen and organic-matter content of different soils
varies to a great degree, response from the growth of legumes
will depend on the relation between the quantity of available nitrogen
in the soil and the climatic factors that may rvestriet plant develop-
ment. Decline in crop yields will oceur most rapidly on those soils
which do not have a high content of total nitrogen. Soils high in
potential fertility will remain productive for a considerable period
without the use of legumes in the eropping system, whereas it will be
necessary to grow legumes or to apply nitrogenous fertilizers on less
productive soils, in order to maintain an adequate supply of available
nitrogen for plant development.

Loss of organic matter through soil erosion when torrential rains
occur is an important problem on sloping areas of unterraced land
not protected by a vegetative cover. Most of the land in this county
used for cultivated crops, which has a slope greater than 2 percent,
should be terraced, in order to control run-off. Many farmers

? By H. J. Harper, professor of soilg, Agronomy Department, Oklahoma Agricultural
and Mechanical Colleze.
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may not realize that a permanent system of soil fertility cannot be
maintained unless farming systems are used which will preserve
natural fertility by the control of soil erosion and by growing legume
crops for replacing the nitrogen that is removed from the soil when
the grain is harvested. Changes in the chemical composition of the
soils of the county, which have occurred as a result of cultivalion. are
given in table 4.

TABLE 4.—Loss of plani nutrients in soils of Alfalfe County as a resuli of
cultivation

{Average of 17 comparisons)

-, : Total ‘Total Readily Organic
Condition of soil Pl available
nitrogen phosphorus phosphorus matter
Parts per

. Percent Percent mitlion Percent

Virgin . oo e 0.114 0.042 142 - L
Cropped._ . .072 . 038 119 L2
Loss through cultivation_____.__._______.__ . 042 004 22 .73

Soil samples collected from cultivated fields and from adjacent
areas of pasture or meadow were analyzed, and results of examina-
tion show that the nitrogen content of the soils of this county has
decreased 37 percent since cultivated crops have been grown. Very
little phosphorus has been lost by tillage, and the readily available
phosphorus in cultivated soils is still high enough for the produc-
tion of maximum yields without phosphorus fertilization. As alfalfa
can be grown on a considerable acreage, the problem of a deficiency
of nitrogen can be easily solved if alfalfa is grown in a rotation
with wheat or some other grain crop. Land not adapted to alfalfa
can be improved by growing other legumes, such as veteh, cowpeas,
or Austrian Winter peas. Legume crops do not add nitrogen to
the soil when the soil moisture is low because of deficient rainfall,
as the development of nodules is slight under such conditions, and
the effect of the legumes on succeeding crops will be less than when
nodules are abundant on the roots of the legume. Frequently wheat
does not produce a good yield following alfalfa or sweetclover be-
canse of a deficiency of moisture in the subsoil and increased vegetal
growth due to a high concentration of available nitrogen in the soil.
If small grain is planted in wide-spaced rows late in the season, the
harmful effect of the legume on the succeeding crop will be reduced
greatly. Small grain planted in rows 14 inches apart will yield as
much, under normal conditions, as when planted in narrow-spaced
rows. The only objection to wide-spaced rows comes from farmers
who want fall pasture, or those who must protect the land from wind
erosion by planting small grain in rows 7 or 8 inches apart.

Leguminous crops caunot be recommended for soil improvement
on any soil until the income from crops following the legume is
equal to or greater than the income obtained from land planted
continuously to a grain crop. Farmers who can utilize leguminous
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crops for pasture or forage can increase the nitrogen content of
their soils at a lower cost than farmers who grow lefrumes and obtain
no income from the land except the increase in yleld of subsequerit
crops.

Soil acidity is not an important problem in this county. Of 128

samples of surface soil analyzed, 77 contained free calcium car-
bmmte, 32 were neutral in renction and contained enough lime for
the production of alfalfa and sweetclover, 8 were slightly acid, 2 were
slightly acid +, and 9 were medium acid. The samples of medium-
acid soils were from areas of sandy land which absorbs all the rain-
fall, and a high percentage of the lime and other basie materials
have been removed by leaching.

The availability of phosphorus in the soils 18 comparatively high,
a]th()ugh the total content of phosphorus in some of the sandy soils
18 low. Of 71 samples of surface soil analyzed for readily available
phosphorus, 55 were very high, 14 were high, 2 contained a medium
amount and none was low or very low, ace mdnw to laboratory tests.
The problem of phosphorus fertilization will not be nnpmtant for
general crop production in this county for a long time, Crop yields
m this county frequently are limited by a lack of moisture, and this
condition will prevent the extensive use of commercial fertilizers,
such as sodium nitrate, ammonium sulphate, superphosphate, or com-
plete mixtures, until more accurate experimental studies have been
made to determine how and when the different materials should be
applied, in order to obtain a maximum effect on plant development.

The results of studies on the chemical composition of typical
goils are given in table 5. The acidity of the samples was determined
electrometrically and the results recorded as pH values, and prac-
tically all the soils are either neutral or basic in reaction. These
samples were taken from virgin areas, but additional tests which
have been made indicate that no appwcmble increase in acidity has
oceurred as a result of cultivation. The subsurface layers of these
goils are less acid than the surface layers, and in many of the soils
the subsurface layers contain small quantities of calcium carbonate
which indicate that leaching has not been an important factor in
soil development. The total nitrogen in these soils is not go high
as the average for Oklahoma, .111.houoh the fine-textured soils, such
as Foard clay loam, ave very high in potential nitrogen. T he total
phosphorus 1 all soils is u)lnpdmtlvely low, althowrh the availa-
bility of the phosphorus is high. Experiments indicate that phos-
phorus fertilization has not been profitable on these soils. Readily
available phosphorus in the soils of the bottom lands is very high,
compared with the average in the soils of the uplands. The soils of
the bottom lands are well adapted to the production of alfalfa be-
cause of their high content of available nutrients, and conditions are
also very favors able for the absorption of moisture and development
of roots.
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TABLE 5.—Chemical composition of soils in Alfalfa County, Okla.
SOILS OF THEE UPLANDS

Readily
Total | Total :
Soil type and sample number Location Depth | pH | nitro- | phos- avsﬁl:gle ?;gazi"
gen | phorus i
phorus
Parts per
Nash very fine sandy loam: Inches Percent | Percent | million | Percent
3477 9’ -4 | 771" 0081 | 0.038 120 1.7
i -8 1 ns| .o2| .032 120 160
NWhigsea 6124 g “1g | 75| ‘oz | ‘o028 00| 1.2
RIOW.  |hg _35 | 85| 055 | .02 180 L46
36+ 89| .044| 033 340 o]
0 -6 | 75| .114| .o043 0] 2.35
NWI sec. 8, T. 28 7.7| 005| 035 70| T8
N.R.ILW. 76| ‘064 | ‘036 70| 119
85! .053| 041 360 57
88! .106| .08 30| 215
861 .070!| 040 20| 109
85| .o42| 037 360 88
89| looa| 032 150 J08
}s Blisee.20.27 (0 10 | Tol 03| 010 90 .99
NLR.IOW. U0+ 82| ‘oz o8 60 166
0 -4 | 70| .204| .080 20 | 487
, ¢ 10 | 71| [133| Co3e 180 255
NW34 sec. 16, T. 14y _ 38 | 74| los2| o3¢ 150 | 168
BN RILEW R T3 g7l 0l 0 320 -84
36 -50 | 86| .027] o034 260 “62
0 -5 83 041 210 108
}N Vg see 1o T { 5 -12 | 83| 032 .05 150 137
12 - 30 8.4 .022 . 026 110 .85
0 -6 | 74| .038] .02 2| 119
- }NW/ seo. 5. T.27 {6 ~24 | 72| ozl o2 38 73
244 7.2, o4 o3 60 a4
0 -10 | 72| .09 .03 90 .82
}NE}/ seg. 36 & {10 g2 | 7yl ota] o 120 73
42+ 86| .020| o031 130 "39
§Ia0 | 81| .| 00| el I
-20 | 8 : 1030 00 .
SBYisec. 85, T.28 oo _36 | 84| l036| .03 100 7
- R S6 1 047 | 023 100 ‘o1
8.7 To46| 031 100 9%
7.61 .142| 042 130 3.70
7.6 | 106 | 030 10| 2.52
71| 075 | 045 700 150
710 046 | 020 70 186
7.8 020 .02 180 48
87| .018| .03 220 '3
8.6 .025| .03 260 | 199
65| 0oz | .ozt @ 10
5 -20 | 7.3| .034| .ol 18 .
NEHoec 22125 Uoo —36 | 7.4| 02| 016 10 64
2 BRAOW. g 6o | 76| 042|018 n 251
60+ go| .o20| 018 72 i3
0 -5 | 71| .106]| .028 n2l 217
5 -10 | 60| .08 | .02 04| 170
NE{sec.27,T.24 ||10 ~2¢ | 76| 090 | 0% 104 a2
N.R.OW. 2« -2 | 7.2| los8| loo7 52| 110
a2 -72 | 7.2| Lovd| 032 120 .95
724 80| 046 | 025 100 82
0 -6 | 69| .o068| .02 2| 12
SWrigee 1L T.24 { 6 ~18 | 7.2| 060 | 019 40 186
2 R.OW. 24 -36+| 7.5| .032| 016 36 155
}Sw%sec.33,’1‘.26 {0 -18 | 68| .062| .02 68| 110
N, R.9W. 18 —36+| 7.4| Lotz 009 20 133
0o -8 | 70| .o5¢] .019 60| 122
JINWigsee.5, T 25 |) 8 ~18 | 72| lo7e| o010 50| 102
NoR.9W. 18 —42 | 74| loso| 014 16 188
124 7.8 .o70| 012 16 T8
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TABLE 5.—Chemical composition of soils in Alfalfa County, Okla.—Continued
) SOILS OF THE BOTTOM LANDS

Readily
Total | Total s
Soil type and sample number Location Depth | pH | nitro- | phos- ava}l]lable Orszgtl;ic
gen | phorus| PROS- | mavter
phorus
. Parts per
Reinach very fine sandy loam: Inches Percent | Percent | million | Percent
2910. 0 -18 8.? 0.051 0. ggé 160 1. 43
71 v (|18 - 38 8. . 093 . 160 .9
N sec. 32, T 038 -0 | 89| losz| l030 160 | 1.05
R T 150 - 66 8.4 . 046 L0383 160 . 80
66 - 90 8.3 . 033 .038 160 . 60
0 - 6 7.3 . 081 . 044 340 1.93
6 — 22 7.6 071 . 830 288 1.41
N 22 -28 | 80| .073| .032 16 .95
SYksee 1L L a8 —35 | 85| low| 03 180 80
it S © 136 - 80 8.6 025 035 200 40
80 -120 8.9 021 041 300 30
1204 8.4 014 030 260 88
0 - 8 8.4 142 L0580 340 2.46
NE3{sec. 4, T.27 || 8 - 20 8.5 008 . 045 340 1. 41
N,R. 11 W. 20 - 36 8.5 081 . 048 280 1.13
364 8.6 025 036 360 66
}SVV% sec. 6, T.28 { 0 - 2 8.4 202 L 071 360 3.90
N,R.11W, 2 ~-12 8.6 092 . 050 280 1. 66
5 SEY sec.2, T.25 |0 - 12 8.8 073 048 360 1.66
3476, N,R.I1W, 12 - 364} 8.7 033 042 280 75
Yahola silty clay loam:
3490 0 - 5 8.2 207 043 360 4. 87
3401 NE4 seec. 35 T. 5 - 10 8.1 126 . 036 280 2.53
3492 _ 28N, R.11W, [jJ10 - 36 8.2 033 026 260 82
3493 36+ 8.2 008 015 140 a7
Drummond very fine sandy .
loam:
3628 - 5 8.6 086 . 032 180 1.88
3529__ - 5 - 7 9.0 060 .024 180 1.22
3530.._ SEl{see. 1, T.25{] 8 - 14 9.4 068 . 031 150 1.28
3531_. N,R.10W. 14 - 20 9.3 018 . 025 150 .51
3532.. 20 - 36 8.7 018 014 80 53
3533 364 8.7 014 015 60 44
Drummond very fine sandy
loam:
3554 . 0 - 8.4 062 . 031 88 .99
3555._ 1 - 21| 898 054 . 032 60 1.08
3556 SWifsec.5 T.27 |} 225~ 8 8.8 048 . 033 186 4R
3557 L R.IOW, 8 —-18 8.6 034 . 033 192 .87
3558 18 - 24 8.6 071 029 192 .28
3569, 24 -304-| 85 048 . 029 144 17
Yahé) ]g 01
560 - 0 - 4 8.5 070 . 025 148 2.
3561 h“fsyf\, se¢. 2 o { 4 -10 | 86( .o64] .02 42| 115
f R {10 - 364 8.8 032 .015 90 24

Wind erosion is not a serious problem in this county, except on
rolling sandy land. Grain sorghums, cowpeas, and small grains
planted in strips approximately 70 feet wide can be used to prevent
serious damage to crops where the movement of sand on unprotected
land is a constant menace to plant development, These crops may
be grown in a 8-year rotation, but livestock are needed to utilize the
feed and pasture produced under this system of cropping. FPoor
sandy soils should be used for pasture, even though it requires sev-
eral years for a good stand of grass to develop on sandy land,
where the native grass has been destroyed by cultivation.

Some salty soils occur on terraces and bottom land near the Great
Salt Plains. In such areas surface evaporation should be reduced
to a minimum and adequate drainage should be provided. No vegeta-
tion grows on some of these arcas because of the high concentration
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of soluble salts in the soil. Saltgrass is a good indication of salty
soils where the natural vegetation has not been destroyed by tillage.

Silting of stream channels is a serious problem in some parts of
the county. Good soils in the bottom land are affected by overflow
which did not occur until the stream channels were filled with sand
originating in adjacent areas of unprotected upland. Farmers who
own bottom land should be intensely interested in a soil-conserva-
tion program, because poor management of soils on the upland even-
tually will injure good bottom land which is now highly produetive.

Bindweed is gaining a foothold in many fields, and a vigorous at-
tempt should be made to destroy it before it becomes a serious pest.
Spraying the foliage with 300 pounds of sodium chlorate an aere in
October is one of the most effective methods of control in the small
areas, and in the larger areas it should be controlled by clean culti-
vation.

Improvement of the pastures is an important problem on many
farms. The control of weeds, by frequent clipping or by grazing
with sheep, followed by limited grazing until the grass recovers from
the effects of severe drought and overgrazing is the only practical
method for increasing the income from pasture land. Legumes
cannot be introduced into native-grass pastures, consequently, the
continued growth of grass must depend on the fixation of nitrogen by
nonsymbiotic organisms.

PRODUCTIVITY RATINGS

In order to give definite evaluation of the productive capacities
of the soils of the county, table 6 has been prepared to show as nearly
as possible, by estimates made from reports of local farmers, the
average acre yields, on each of the soils, of the more important
crops grown. These estimates are to be considered as representing
the inherent ability of the soils to produce under the climatic condi-
tions of the section where they are cultivated and managed under
the ordinary methods employed by the farmers. The same soils
would, of course, yield somewhat differently in other counties under
different conditions of climate and management.

TABLE 6.—FEstimated average acre yields of the principal crops grown on each
soil in Alfalfa County, Okla.

. Grain | Sor-
Soil type Wheat | Oats sor- | ghum | Alfalfa | Barley | Corn
ghum | forage
Bushels{Bushels| Bushels| Tons | Tons |Bushels|Bushels

Pond Creek silt loam_._______________________ 17 34 20 2 114 20 22
QGrant very fine sandy loam 16 | 20 2
Nash very fine sandy loam 9 . 15 1
Kay silt loam..__. 18 36 20 2
Reinach silt loam__ 18 32 18 2
Reinach very fine sandy loam. . M 16 2
Reinach silty clay loam. ... ... _____ 15 30 18 2
Amorita clay loam...____._____ 15 30 18 2
Foard clay loam_____ I 10 24 15 1
Pratt fine sandy loam_ .. ___ . . - 10 20 15 1
~Carwile fine sandy loam.__._._________________ 8 20 14 1
“Carmen fine sandy loam .. ... ______.._. 9 18 14 1
Prattsandy loam_.__ ... _________ 10 18 b3 SR
Reinach fine sandy loam._ . 12 [ 135 2
Enterprise loamy fine san 7 15 12 1
Pratt loamy finesand. . ..o .. .. 7 15 12 1
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TaBLE 6.—Hstimated average acre yields of the principal crops grown on each
s0il in Alfelfa County, Okle.—Continued

Grain | Sor-
Soil type Wheat | Qats sor- ghum | Alfalfa | Barley | Corn
ghum | forage

Bushels| Bushels{ Bushels| Tons | Tons |Bushels| Bushels
Reinach loamy very fine sand. R 10 15 74 [ R
Yahola silty clay loam___
Yahola very fine sandy lo:
Yahola fine sandy loam ._
Enterprise fine sand, dun:
Pratt loamy coarse sand....__
Vernon very fine sandy loam___
Drummond very fine sandy loam_.__________
Kay very fine sandy loam, saline phase______
-‘Rough broken land (Vernon soil material) ___
Riverwash. ... . . .. ...

In order to present ratings of the soils in comparison with the best
soils of the United States for each crop, table 7 gives the percentage
standing of each soil in the county for each crop. The standard of
100 percent represents the best average acre yield for each crop on
the soils of the United States best suited to that crop. These yields
have been determined as follows: Wheat, 25 bushels; rye, 25 bushels;
barley, 40 bushels; oats, 50 bushels; grain sorghums, 40 bushels; sor-
ghums for forage, 4 tons; alfalfa, 4 tons; and pasture, 100 cow-
acre-days. All yields, both the standard and those given for each
soil in the county, are for crops grown without irrigation, drainage,
or the addition of fertilizers or other soil amendments. 'The ratings
for the soils of the county are based on the average yields given in
table 6. These ratings are, of course, only approximate.

TaBLE T.—Rating of soils in Alfalfa County, Okla., according to productivity,
as based on average yields compared to the standard for the United States

N , Grain |Sorghum
Soil type Wheat Oats sorghum | forage Alfalfa | Barley

Pond Creek silt loam H

Grant very fine sandy loam.
Nash very fine sa
Kay silt loam._
Reinach silt loa:
Reinach very fine
Reinach silty clay loam.
Amorita clay loam....._....
Foard eclay loam.__......_
Pratt fine sandy loam... ...
Carwile fine sandy loam.. ..
Oarmen fine sandy loam.. ..
Pratt sandy loam_____________
Reinach fine sandy loam._....
Enter{)rise loamy fine sand. ...
Pratt loamy finesand.........
Reinach loamy very fine sand.
Yahola silty elay loam._......
Yahola very fine sandy loam..
Yahola fine sandy loam......._.
Enterprise fine sand, dune phase
Pratt loamy coarse sand__....._
Vernon very fine sandy loam. _.
Drummond very fine sandy loam_
Kay veory fine sandy loam, saline phase_..
Rough brokenland (Vernon soil material). .
Riverwash. .. ________________ -
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It will be noted that the ratings of the soils are rather low as com-
pared to average acre yields for the best soils of the United States
for various crops. This is not altogether due to the lack of suit-
ability of the soils in this county for thege crops, or to the low inher-
ent capacity for production of many of the soils, but it is due in large
part to the irregularity of the moisture supply because of low rain-
fall during some years and some seasons. Many of the soils have
the capacity to rate 100 percent when moisture cenditions are favor-
able. As the rating is based on average yields for a long period of
years, an occasional droughty season greatly reduces the average
yield of crops. The yields and ratings of the same soils may differ
n adjoining counties because of siight or considerable differences in
the local environment which may affect crop yields.

MORPHOLOGY AND GENESIS OF SOILS

Alfalfa County lies at the eastern edge of the Great Plains where
this great physiographic area merges with the northern prairies.
The soils of the county, therefore, have been developed under a grass
cover in a climate characterized by comparatively low rainfall and
moderate temperature. Such an environment provides conditions
giving rise to soils of pedocalic character; that is, the normal soils
have developed a profile containing a distinetive layer, or horizon,
in which a comparatively large quantity of segregated calcium car-
bonate has accumulated. This characteristic horizon occurs beneath
the smooth soils of advanced development, but, owing to the loca-
tion of this county near the eastern margin of the region of pedocalic
soils, this horizon is not well developed and the proportion of car-
bonates accumulated is less than in the pedocalic soils faither west.
This is because of the higher rainfall here and, therefore, greater
leaching effect than occurs in the drier section farther west. The
horizon of calcium carbonate accumulation ranges from several inches
to 2 feet in thickness beneath the smoother and more mature soils
that have normal development, and it lies at a depth ranging from
3 to 5 feet beneath the surface.

The horizon of calcium carbonate accumulation is not distinctly
developed in this county and is entirely absent in soils that include
characteristics which are not normal, such as deep loose sands, that
allow rapid and exhaustive leaching; alluvial soils, that are subject
to periodic overflows which prevent normal development; and soils
that have rather steeply sloping or even moderately sloping relief,
where removal of the soil layers by washing prevents the formation
of normal layers in the surface soil and subsoil.

The normal soils of the pedocalic region in this section of the
State are typically dark, contain a moderate quantity of organic
matter, and have a crumbly structure with some developed granu-
lation in the upper part of the subsoils. They are similar in char-
acter to soils known as southern Chernozems and are here consid-
ered as representatives of those soils, which are the normal dark-
colored soils of the eastern edge of the pedocalic region. In this
county, only in some of the smooth soils having heavy texture and
undisturbed by excessive erosion does this well-developed Chernozem,
or development of a dark soil, oceur.
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Some of the smooth moderately heavy soils show the best evi-
dences of pedocalic development. The loamy light-textured soils and
the deep sandy soils show little evidence of such development, as
their light porous structure allows such rapid leaching. The very
loose deep sands are zonal in character. The frequent inunda-
tions and periodic depositions of soil material prevent the alluvial
soils from showing development of any appreciable characteristics
imposed by the environment. The saline soils and the thin soils of
slight development are intrazonal. The saline soils show no evi-
dence of an accumulation of calcium, but, owing to imperfect under-
drainage and, probably, a high water table, the accumulation of
soluble salts throughout the soil mass has produced soil characteris-
tics that differ from the normal. The thin scils of slight develop-
ment are eroded so rapidly that only the early stages of soil devel-
opment have taken place.

The moderately Leavy smooth upland soils have developed largely
from Red Beds material and also from old alluvial deposits, prob-
ably of both Quaternary and recent time. The light sandy soils
have developed under very coarse grasses from deep loose sands of
both Quaternary and recent time. These sands have, in places, been
shifted by winds, and very little soil development has taken place in
them.

The soils of the Pond Creek, Grant, Nash, and Foard series con-
stitute the most maturely developed soils of Alfalfa County, and
they reflect well the representative stages of soil development in the
western part of Oklahoma, the dark-earth section of the region of
pedocalic soils. These soils have developed largely from Red Beds
material, chiefly calcareous clay, shaly clay, and sandy clay beds,
though in places a thin mantle of old water-laid heavy Quaternary
material over the Red Beds seems to have contributed to the soil
parent materials.

Of these, probably the Grant and Pond Creek soils represent the
more nearly normal soils of the county. The Grant soils occupy
slightly undulating areas and have good surface drainage and under-
drainage. These soils do not have the distinet layer of calcium
carbonate accumulation so well developed as it is in soils lying west
of this county. In a deep cut near Cherokee where the soil horizons
are exposed, the representative soil profile of Grant very fine sandy
loam is as follows:

0 to 6 inches, brown very fine sandy loam which is slightly laminated and

grades through a gradual change into the layer below.

6 to 16 inches, heavy brown clay loam containing a few fine quartz gravel
and granular crumblike fragments ranging from one-eighth to one-
fourth inch in diameter. When dry the maferial is packed tightly
in a mass, and it breaks apart naturally into columnar slabs. The
fine aggregates are coated with dark gray, but when erushed the soil
material is rich brown.

16 to 24 inlches, brownish-red crumbly clay containing a few fine quartz
ravel. :

24 to g38 inches, yellowish-red crumbly calcareous clay containing a few
water-worn rounded gravel and fine concretions of caleium carbonate.
This is the zone of carbonate accumulation. The soil development
here is very slight and in other places is even less well defined.

This material rests on a bed of fine gravel and coarse sand, which,

at a depth of several feet, rests on caleareous Red Beds material.
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In places, the Red Beds material lies only a few feet beneath the
surface and no gravel bed is in the substratum. The material in all
horizons is not acid but is about neutral in reaction.

Associated with Grant very fine sandy loam but occupying
smoother more nearly flat areas is Pond Creek silt loam. This is a
darker soil than the Grant soil, as it occurs in smoother areas and
probably had originally a heavier growth of the short grasses be-
cause of slightly more moisture collected and retained from the rain-
fall. Tt has been developed from Red Beds material, but in places a
thin surficial layer of a later water-laid formation has contributed, at
least in part, to the soil parent material. Pond Creek silt loam
occupies high nearly flat areas, although surface drainage and under-
drainage are sufficiently free to allow thorough aeration of the entire
solum. This soil has been developed deeply. A typical profile is as
follows:

0 to 10 inches, dark-brown silt loam which is slightly laminated in the upper
part. The material is structureless and packs to a hard mass on dry-
ing, but it shatters readily to irregular fine clods.

10 to 24 inches, very dark brown heavy very fine sandy loam or silt loam.
The material in this horizon is darker than that in the horizon above.
On drying, it separates to approximately columnar forms with smooth
horizontal or transverse separation; it ranges from slightly granular
to very granular, with the crumblike graing adhering tightly. These
grains are very dark on the outside but brown within. Root pene-
tration is deep, and the material contains many worm holes. The mate-
rial is not calcareous but is about neutral in reaction.

24 to 40 inches, dark-brown or reddish-brown crumbly but rather heavy clay
which is slightly colummnar in structure, with irregular vertical
cracks. It is very slightly granular, and the particles are angular
though rough and not slick.

40 inches -, reddish-brown blocky clay coniposed of sharp slick particles.

In places, a zone of calcium carbonate accumulation lies at a depth
ranging from 4 to 5 feet beneath the surface. This zone is 1 or 2
feet thick and consists of calcareous grayish-brown clay containing
white chalky material, largely as small concretions of calcium
carbonate.

Nash very fine sandy loam is a red soil developed from Red Beds
materials under a grass cover on sloping relief, where erosion is suffi-
clent to prevent maturity of development. It consists of a soil inter-
mediate in developrnent between the Vernon and the Grant soils, and
it retains much of the color of the parent material. The soil horizons
are not thickly developed. A typical profile is as follows:

0 to 10 inches, reddish-brown or brownish-red very fine sandy loam which 1s
very friable, is not calcarcous though probably about neutral in reac-
tion, and is of single-grain structure.

10 to 30 inches, red or brownish-red heavy very fine sandy loam which is
friable and permeable and not calcareous. This passes into red sandy
caleareous Red Beds materials.

This soil contains no accumulation of calcium carbonate in a defi-
nite zone, as its development is incomplete. The parent material lies
from 2 to 8 feet beneath the surface.

The Pond Creek, Grant, and Nash soils are very crumbly and per-
meable and the thick deeply developed subsoils, although moderately
heavy, allow free underdrainage.
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The Vernon soils represent a stage of still less soil development
than the Nash soils. They have developed from the Red Beds calcax-
eous materials, but they are so thoroughly eroded that only the thin
surface soil shows slight evidence of soil development, and the sub-
soil consists largely of Red Beds parent materials, The Vernon soils
are calcareous, deriving their calcium carbonate from the parent rock.
il‘h?y have the color of the parvent material which has changed but

ittle.

One soil of the upland, having a markedly different kind of subsoil,
is Foard clay loam, which is a flat dark claypan soil developed from
Red Beds materials. A profile description of this soil is as follows:

0 to 6 inches, dark-brown clay loam.

6 to 20 inches, dark-brown tough hard clay. This is a claypan, though no
gray layer occurs above it. On drying the material separates to large
clods which are slightly blocky in places, and these separate into fine
slick sharp particles.

20 to 32 inches, grayish-brown clay which is slightly caleareous in places.

32 to 50 inches, yellowish-brown calecareous clay containing hard small con-
cretions of calcinm carbonate. This is the zone of calcium carbonate
accumulation. It grades into redish-yellow noncalcareous friable clay
which is continuous to the Red Beds material lying at a depth of about
10 feet below the surface.

The Kay and Reinach soils have developed from recent water-laid
materials on smooth flat terraces, which lie high above present overflow.
These are deep well-developed soils but are not sufficiently mature tc
have developed a well-defined zone of calciumn carbonate. The soil
materials from which the Kay and Reinach soils have developed have
been transported from soils of the western plains and largely from
soils of the Red Beds materials. The original red color of the parent
material remains largely in the Reinach soils, and some of the cal-
cium carbonate has not been leached from the lower subsoil layers of
both the Kay and Reinach soils. The Kay soils are very dark be-
cause they were deposited from comparatively quiet backwater con-
taining fine soil materials with little sand. On account of the flat
slowly drained surface, a heavier growth of grass was produced, caus-
ing deeper penetration of the decomposed organic matter. The Amo-
rita soils also have developed from the old deep beds of water-laid
materials on flat terraces, and they have dense heavy subsoils.

The light loose deep sandy soils have developed largely from highly
siliceons materials composed of loose or slightly loamy sand. This
sandy material, probably of Quaternary age, shifts in the winds, and
the loosest has very little true soil development, other than the
slightly dark thin surface soil. This slight degree of soil development
is represented by Enterprise fine sand, dune phase, and Pratt loamy
coarse sand. Thege soils have been thoroughly leached and have no
developed layer of carbonate accumulation. In this county the Pratt
soils are slightly more loamy than the Enterprise soils. They sup-
port a moderate growth of grasses, but they have no zone of calcium
carbonate accumulation and no developed texture profile. The En-
terprise soils comprise loose deep permeable soils of the pedocalic
region, that have no developed texture profile and are almost neutral
in reaction. For the most part, they have no well-developed layer of
calcium carbonate accumulation. Owing to the fact that the line
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between the pedocalic and the pedalferic soil regions is arbitrarily
placed at the eastern boundary of Alfalfa County, the areas mapped
as Derby soils in Grant County along the boundary adjoin soils of
the Enterprise series in Alfalfa County.

Loamy light sandy soils, which have developed from sandy mate-
rials of Quaternary age and from recent materials, are Pratt loamy
fine sand and Pratt fine sandy loam. These soils have developed
predominantly from sands containing a larger assortment of min-
erals (probably including feldspar) than the looser deep sands,
and the minerals have produced the decidedly loamy texture of the
soil material. These soils lie chiefly in the pedocalic area and have
in places a slight accumulation of calcium carbonate in the form of
hard concretions in the lower part of the solum, though in many
places this is very indistinct. Carwile fine sandy loam occupies flat
areas within the Jarger bodies of Pratt soils and, owing to slow under-
drainage and probably a high water table providing an abnormally
large amount of subsoil moisture, the subsoil is mottled gray and
yellow, including imperfect aeration, and the surface soil is very dark,
due to a heavier growth of the coarse native grasses which provide a
large supply of organic matter. The areas of this soil are rather
small, but they are distinctly different from any other soil in the
county.

Carmen fine sandy loam is very similar in profile characteristics
to Pratt fine sandy loam, but it differs in having a large amount
of calcium carbonate coneretions throughout the subsoil and in places
in the surface soil. Possibly this is due to a local condition of seepage
from slightly higher lying areas of deep sands, as the water passing
below the sands over calcareous Red Beds on which the sands are
imposed collects a large amount of the carbonate. The water grad-
ually evaporates from the surface leaving the calcium carbonate in
the form of concretions in the sotum.

Reinach loamy very fine sand and Reinach fine sandy loam are
sandy soils developed on the high old alluvial terraces no longer
subject to overflow.

The saline soils are represented mainly by Drummond very fine
sandy loam which borders the Great Salt Plains on low flat benches
a few feet higher than the plain. These soils evidently are impreg-
nated with soluble salts that tend to cause a dense compact condition
of the subsoil, resulting in a claypan or Solonetz type of structure.
At a point 214 miles northwest of Jet the soil profile of Drummond
very fine sandy loam shows the following layers:

0 to 1 inch, dark-gray loamy very fine sand intermixed with fine organic

debris of native grasses.

1 to 5 inches, gray very fine sandy loam, in which the lower part, about

1 inch thick, is lighter in color than the material above.

5 to 8 inches, nearly black very fine sandy clay loam of claypan structure.

8 to 15 inches, yellow heavy very fine sandy loam. This is not a “pan,”

though on drying it is very hard.

15 to. 20 inches, dark-brown heavy very fine sandy loam which is hard

and compact.

20 to 25 inches, yellow heavy very fine sandy loam.

25 to 27 inches, brown gritty sandy clay.

27 to 40 inches, a bed of yellowish-brown coarse sand and fine rounded quartz

gravel, which contains very little clay.

40 inches -4, smooth nongritty yellowish-brown clay containing gray spots
or lumps of salty material.
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The white salts occur in small spots in places. The chief growth
is saltgrass and a species of Agrostis. The depth of the water table
ranges from about 8 to 10 feet below the surface in dry seasons.

The normal development of the intrazonal soils of the county,
because of the influence of some local or general factor, is prohibited.
Therefore, these soils are of immature development and do not have
the characteristics imposed by the regional processes of development.
These soils are extensive, but the areas productive of valuable crops
are small. The extensive soils of intrazonal character are Enterprise
fine sand, dune phase, and Pratt loamy coarse sand, both of “gxich
belong to the group of very light loose deep sands and consist
largely of almost pure quartz sand. These soils leach rapidly, are
readily and frequently shifted by winds, and support such a scant
growth of native vegetation that no regional characteristics have
developed.

The alluvial soils—members of the Yahola series—though valuable
to greater or less extent for the production of crops, are azonal in
that periodic inundations are constantly changing the character of the
parent materials, thereby preventing normal development,

Vernon very fine sandy loam and rough broken land (Vernon soil
material), are both azonal because of excessive washing away of the
surface soil, which prevents normal development of a deep solum.
These soils are fairly extensive. They are of little value for cultivated
crops but support sufficient native vegetation to provide a moderate
amount of good pasturage.

The saline soils, mainly Drimmond very fine sandy loam, are
more or less intrazonal because of the local conditions of poor under-
drainage, which cause an accumulation of salts in the solum, and
this has influenced the development of an unfavorable physical con-
dition in some layers of the soil material.

Table 8 gives the results of mechanical analyses of two soils in this
county.

TABLE 8.—Mechanical analyses of 2 soils from Alfalfa County, Okla.

. Me- : Very
. Fine | Coarse| 1: Fine :
Soil type and sample number Depth dium fine Silt Clay
gravel | sand sand sand sand
Pond Creek silt loan: Inches | Percent | Percent | Percent | Percent | Percent | Percent | Perce
452047 0.1 0.2 0.3 11 15.7 66.5 16.2
.0 .2 .2 .8 11.3 62,1 25.3
.0 .2 .2 .2 12.3 59.4 27.8
.0 .3 .3 .7 7.6 49.9 41.3
.0 .4 .3 .9 10.7 48.9 8. 9
6.1 9.1 9.0 14.5 20.7 33.8 6.8
10.1 1L1 7.9 11.4 16.4 34.3 8.8
8.4 12.9 11.7 14.5 10.2 251 17.3
SUMMARY

Alfalfa County is an important agricultural county in northern
Oklahoma. Tt lies at the eastern border of the subhumid climatic
section and has a moderate average annual rainfall.



492 BUREAU OF CHEMISTRY AND SOILS, 1933

According to the census for 1930, the value of all field, orchard,
and garden crops produced in 1929 was more than $4,000,000, of
which the cereals, chiefly wheat, amounted to $3,540,531.

The Federal census for 1935 reported 367,036 acres, or 66.1 percent
of the land in the county, available for farm crops. The same
census reported 2,164 farms in the county, averaging 230.7 acres
each, and having an average of more than 150 acres of land in
cultivation. Because of the general smoothness of a large part of
the land, it is well suited to the use of power machinery, and this,
In conjunction with dry climatic conditions and the character of
the soils, which are moderately heavy and of medium productiveness,
provides conditions favorable for the production of small grain,
principally wheat, which is by far the leading crop.

The soils over a large part of the county have smooth relief, silt
loam or very fine sandy loam texture, and heavy permeable subsoils
enabling the retention of a good reserve of soil moisture. These
general characteristics are rvesponsible for a generally prosperous
agriculture. Large areas of soils with fairly high water tables and
good physical characteristics are well suited to feed crops, especially
alfalfa and sorghums., Large areas of loose deep sandy soils are of
low value for farm crops.

Many of the soils are pedocalic, although the county lies so near
the boundary between the Pedocals and Pedalfers that pedocalic
characteristics are not well defined. The soils have been classified
according to their physical and chemical characteristics and have
been cataloged and systematically arranged in series and types for
the purpose of convenient study and reference. In relation to their
general characteristics, as related to their value and use in agricul-
ture, the soils are arranged in groups which include approximately
similar soil types and phases. These are moderately heavy smooth
upland soils, loamy light sandy soils, alluvial soils, very light loose
deep sands, thin soils of slight development, saline soils, and non-
arable soils and land types.

The group of moderately heavy smooth upland soils includes the
most extensive and the most valuable agricultural soils of the
county—the very fine sandy loams, silt Joams, and some clay loams of
the Pond Creek, Grant, Nash, Kay, Reinach, Amorita, and Foard
series. They are well suited to wheat and other small grains and
to feed crops, including alfalfa, sorghums, and corn. Alfalfa is
grown largely on the Reinach and Kay soils. Climatic conditions
do not favor the production of corn, and very little is grown.

The loamy light sandy soils have loose sandy surface soils but mod-
erately heavy subsoils. These soils have very favorable moisture
conditions, owing to their ability to collect and retain a large pro-
portion of the rainfall. They are rather too light in texture for
the best production of small grains, but a very large proportion of
them is used for the production of wheat. Although yields gen-
erally are not high, they are fairly consistent, and failures are rare.
These soils are used largely for the production of grain sorghums
and to some extent for corn. They comprise the fine sandy loams
and loamy fine sands of the Pratt, Carwile, Carmen, Enterprise, and
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Reinach series. They are rather extensive and occur in close asso-
ciation with one another in several sections of the county.

The very light loose deep sands are soils of the Enterprise and
Pratt series. They are not very productive and generally are not
used for cultivated crops. They drift in the strong winds where
unprotected by growing vegetation.

The soils little used for farm crops but left for pasture are Vernon
very fine sandy loam; the saline soils, mainly Drummond very fine
sandy loam; and the nonarable land, including rough broken land
(Vernon soil material) and riverwash.

U. 8, GOVERNMENT PRINTING OFFICE: 1939






Authority for printing soil-survey reports in this form is carried
in the Appropriation Act for the Department of Agriculture for the
fiscal year ending June 30, 1938 (47 U. S. Stat., p. 612), as follows:

There shall be printed, as soon as the manuscript can be prepared with the
necessary maps and illustrations to accompany it, a report on each soil area
surveyed by the Bureau of Chemistry and Soils, Department of Agriculture,
in the form of advance sheets bound in paper covers, of which not more than
250 copies shall be for the use of each Senator from the State and not more
than 1,000 copies for the use of each Representative for the congressional district
or districts in which a survey is made, the actual number to be determined on
inquiry by the Secretary of Agriculture made to the aforesaid Senators and
Representatives, and as many copies for the use of the Department of Agricul-
ture as in the judgment of the Secretary of Agriculture are deemed necessary.
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