Series 1933, No. 20 Issued July 1938

UNITED STATES DEPARTMENT OF AGRICULTURE

Soil Survey
of

Brown County, Nebraska

By
E. A. NIESCHMIDT
Nebraska Soil Survey, in Charge
and

F, A, HAYES and S. R. BACON
United States Department of Agriculture

Bureau of Chemistry and Soils

In cooperation with the
University of Nebraska State Soil Survey
Depariment of the Conservation and Survey Division

For sale by the Supert dent of D ts, Washington, D. C. - - - - = =« & = Price 40 cents




BUREAU OF CHEMISTRY AND SOILS

HENRY G. KNIGHT, Chief
W. W. SKINNER, Assistant Chief
F. L. TEUTON, Chief, Information Division

So1rL Survey DivisioN

CHARLES B. KELLOGG, Chief
T. D. RICE, Inspector, District 8
J. W. McCKERICHER, in Charge Map Drafting

CGOPERATION
UNIVERSITY OF NEBRASKA

StaTE SO SURVEY DEPARTMENT OF THE CONSERVATION
AND SURVEY Division

G. E. CONDRA, Dean and Director

CONTENTS

County surveyed . - _ . e
Climate . o o e
Agricultural history and statisties..._ . _______________________________
Soil-survey methods and definitions_______________ . __________._.____
Soils and erops__ - - _ e
Well-drained fine-textured soils of the uplands and terraces_.__._.____
Holt fine sandy loam ___ . ____ e
Ewing fine sandy loam _ . . ______ . ______ .
Marshall very fine sandy loam, sandy-substratum phase._.___._.__.__
Marshall fine sandy loam, sandy-substratum phase
Holdrege loam . _ _ __ e
Holdrege fine sandy loam_________ .o
Hall very fine sandy loam

Well-drained moderately sandy soils of the uplands and terraces__.____ -

Thurman fine sandy loam_______________________________________

O’ Neill fine sandy loam, upland phase_ .- ... __ .. _o_____

O’ Neill sandy loam
Well-drained sandy and incoherent soils of the uplands and terraces___-
Thurman loamy sand _ _ . _ e
Ewing loamy finesand_ _______________________________ . __._

O’ Neill loamy fine sand, upland phase___.___ _____ . ____________.__
Valentine loamy finesand . _ _________________________________.__
Variably drained soils of the alluvial lands
Sarpy fine sand
Cass loam _ - _ . e
Cass fine sandy loam______ __ e
Cass fine sandy loam, heavy-subsoil phase_.__ .. _________.__._._.
Cass loamy fine sand ___ e
Lamoure fine sandy loam_____________________________________.__
Poorly drained soils of depressions_._ .. ___ . _____.__
Gannett loamy finesand_ _ _ ____________________ . __._
Scott silty elay loam _ __ . __ __ o
Valentine-Gannett complex_ . ______ _________________________.._
Miscellaneous soils and land types
Dune sand. - e
Valentine finesand._. . ___ . __________ .. —_——
Sparta sand____ . _ e
Rough broken land (Holt soil material)
Boyd elay loam _ _  _ ___ .
Land uses and agricultural methods________ _________________________._
Classification of soil types according to productivity
Morphology and genesis of soils



SOIL SURVEY OF BROWN COUNTY, NEBRASKA™®

By E. A. NIESCHMIDT, Nebraska Scil Survey, in Charge, and 8. R. BACON and F. A.
HAYES, United States Department of Agriculture

COUNTY SURVEYED

Brown County is in the north-central part of Nebraska (fig. 1).
Ainsworth, the county seat, is 230 miles in a direct line northwest
of Omaha. The county is roughly rectangular, although its northern
boundary, formed
by Nicbrara River,
is somewhat irreg-
ular. Its width
from east to west
is 26 miles, and its
length is about 48
miles. It com-
prises an area of
1,215 square miles,
or 777,600 acres. ey |

This county is {Zmrrsen
in th e G reat Ficure 1l.—Sketch map showing location of Brown County, Nebr.
Plains region of
the United States. It is part of a former nearly level to rolling con-
structional plain on which stream dissection and wind erosian have
produced a somewhat pronounced rvelief. Within it are all or parts
of four rather well-defined physiographic divisions, known as Nio-
brara Valley, Ainsworth table, Long Pine table, and the sand hills,
_ That part of the Niobrara Valley lying within the county varies
in relief. It comprises the older and higher terrace remmnants, the
escarpment, and the alluvial lands immediately south of Niobrara
River. The alluvial lands, of which those along that stream con-
stitute only a small part, are described elsewhere in this section of
the report.

The high terraces in Niobrara Valley formerly were one con-
tinuous terrace or bench, the approximate southern boundary of
which can be seen on the accompanying soil map. This bench was
formed before Niobrara River became so deeply entrenched, and it
lies only a few feet below the general level of the uplands. It was
subsequently dissected by tributaries to the trunk stream and covered
by sandy water-laid deposits, the thickness of which over bedrock
varies. In most places the sandy materials have been whipped by
the wind to a low rolling or hummocky relief, but here and there
nearly level areas remain where the former terrace surface persists,
From the vicinity of Hazel Creek in Ifairfield Precinct the high ter-
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races extend eastward in discontinuous strips, ranging from one-
half mile to 2 miles in width, between the uplands and the escarpment
which borders the bottom lands and low benches along Niobrara
River. Their elevation above the present river channel ranges from
200 to 250 feet. They are much broader and smoother in Rock
County to the east.

The escarpment, locally known as the Niobrara River breaks,
is on both sides of the river. That part within Brown County
includes a strip of steeply sloping or blufflike land which borders
the southern edge of the valley floor. Here the river has cut through
the sandy and gravelly rock mantle and the underlying light-col-
ored and loosely indurated Tertiary beds, consisting of Ogallala
sandstone in the upper part and Brule silts and clays in the lower
part, and has developed its flood plain directly on the dark-blue
Pierre shale of Cretaceous age.

The breaks range from less than one-eighth to about one-half mile
in width. They are widest near the mouths of tributary creeks where
erosion has cut narrow, in places almost vertical walled, canyons,
some of which are more than 200 feet deep. The escarpment is shown
on the accompanying soil map as rough broken land (Holt soil ma-
terial). It is discontinuous and varies in height and steepness
throughout the area of its occurrence across the county. In a few
places, such as those west of Hazel Creek and east of Dutch Creek,
wind-blown sand from surrounding areas has practically obliterated
the escarpment. The greater part of the breaks is so gullied and
steeply sloping as to be of little value even for grazing. In most
places the cover is a rather dense growth of native trees. Similar
strips of rough broken land extend back into the uplands for several
miles along Fairfield, Plum, Dutch, Bone, and Long Pine Creeks.

Ainsworth table, the second physiographic division, occupies one of
the less eroded remnants of the old constructional plain in the north-
central and northeastern parts of the county and covers an area of
about 230 square miles. It is bordered on the west and east by the
deeply entrenched and severely eroded valleys of Plum and Long
Pine Creeks, respectively; on the north by the Niobrara Valley; and
on the south by the sand-hill section. This table rests on sand or on
sandy bedrock. Its relief is generally smooth to strongly rolling,
modified by numerous hummocks or hills of wind-blown sand and,
in Bone Creck Valley northeast of Ainsworth, by rather broad strips
of rough and broken land. The more nearly level tracts are near the
southern edge of the table, mostly north of the Chicago & North
Western Railway. Here the sandy deposits are smoothly mantled
with a thin layer of wind-blown silt that has suffered little erosion.

he silty areas are nearly level or very gently undulating except
where they are traversed by tributaries to Plum, Bone, or Long Pine
Creeks or where shallow baginlike depressions oceur.

Long Pine table covers only about 10 square miles east of Long
Pine Creek, but it is more extensively developed in Rock County.
The surface features are similar to those of the Ainsworth table, but
it is composed of slightly more sandy material. A small part of it
is mantled with silt.

Approximately 80 percent of the county (the southern part) is a
part of the main sand-hill section of Nebraska. Outliers of the sand



SOIL SURVEY OF BROWN COUNTY, NEBRASKA 3

hills also occur as spurs, isolated hills, and ridges within each of the
other three physiographic divisions. The gently undulating to hilly
relief of the sand hills is the result of wind action on the incoherent
sand. The sand has been piled into dunes and ridges, ranging from
30 to 70 feet in height, leaving intervening valleys, pockets, and
swales, many of which are filled by ponds and marshes. The sand-
hill section as a whole has a monotonously billowy to hilly landscape.
Native grass covers practically all of it.

Alluvial land, including the flood plains and younger terraces,
occupies only a small part of the county. Tt occurs as broken or con-
tinuous strips of various but generally narrow widths along most of
the larger streams or as shallow poorly drained valleys throughout
the sand hills wherever natural surface drainage is not entirely ob-
structed by dunes or ridges of sand. The flood plains lie from 2 to 8
feet above the normal level of the streams and are subject to inunda-
tion during periods of unusually high water. The most continuous
strips are along Calamus River in the southern part of the county.
The terraces lie from 10 to 50 feet above the streams, are not over-
flowed from the main channels, and are everywhere well drained.
They occupy small bodies and narrow discontinuous strips along
Plum, Bone, and Long Pine Creeks and larger bodies along Calamus
River. The alluvial land along Niobrara River is of comparatively
small extent.

The county as a whole is well drained. The water table is near or
above the surface of the ground, however, in several of the enclosed
valleys and pockets throughout the sand hills where it produces
numerous wet hay flats, marshes, ponds, and lakes. Local patches of
poorly drained land bordering most of the larger streams are subject
to occasional overflow. In the northern part, drainage is effected to
the north and east through Niobrara River and its tributaries. These
streams flow swiftly and are actively deepening their channels.
Drainage in the sand-hill section is mostly south and east through
Calamus River and Goose Creek, which empty into North Loup
River. Streams in the sand hills flow slowly and are aggrading
their channels in places. The only land in the county which has
been subjected to severe water erosion is on the breaks south of
Niobrara River and on the valley slopes bordering the larger tribu-
taries of that stream.

The main elevations recorded are along the Chicago & North Wes-
tern Railway in the northern part of the county. The elevation of
Long Pine i1s 2,403 feet above sea level; Ainsworth, 2,525 feet; and
Johnstown, 2,604 feet.? The average elevations of the alluvial land
and of the high terraces in the Nicbrara Valley are 2,450 and 2,620
feet, respectively; that of Ainsworth table is 2,530 feet; that of Long
Pine table is 2,325 feet; and that of the sand hills in the southern
half of the county is 2,200 feet. The slope of the county, as a whole,
is gradual to the south and east.

Well water of good but medinm-hard quality is readily obtained
throughout most sections. In places immediately south of Niobrara
River on parts of the uplands and high terraces where the Pierre
formation is either exposed or near the surface, however, the water

2 GANNETT, H. A DICTIONARY OF ALTITUDES IN THE UNITED STATES. U. 8. Geol. Survey
Bull. 274, ed. 4, 1,072 pp. 1906
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supply is low and of poor quality. Wells on the Ainsworth and
Long Pine tables range from 80 to 80 feet in depth, and those
throughout the more elevated parts of the sand hills range from 40
to 90 feet. Good water is obtained within a depth of 30 feet in most
of the valleys throughout the sand hills. A few artesian wells,
ranging from 90 to 110 feet in depth, are in the southeastern part of
the county. They penetrate sandy and gravelly beds where water
is under pressure 1n the Pleistocene and Tertiary formations. Springs
occur along most of the streams. In the Niobrara Valley the flow
originates at or near the contact zone of the Pierre and Tertiary
formations and for the most part is free, but elsewhere most of the
springs seep rather slowly from water-filled sands.

The native vegetation 1s dominantly grasses, although rather dense
stands of trees grow on the valley slopes and along the channel of
Niobrara River and extend for several miles upstream along the
tributaries of that river. Willow, cottonwood, bur oak, bull pine,
hackberry, red cedar, basswood, elm, and ash are the dominant species.
There are a few black walnut trees in the Niobrara Valley. The trees
are used mainly for firewood and posts.

The native grasses in the more sandy parts of the uplands are
largely reedgrass, bluestem, hairy grama, and Redfieldia. On the
moderately sandy uplands, Stipa, or western needlegrass, junegrass,
and blue grama prevail. Where not cultivated, the finer textured
soils of the uplands support a less luxuriant growth of the same
species as those that grow on moderately sandy land. In the lower
lying situations as on the flood plains along streams and in numerous
valleys and pockets throughout the sand hills, sloughgrass, panic-
grass or switchgrass, big bluestem, and Indian grass are generally
abundant.

Some of the earliest settlements within the area now included in
Brown County were made by cattlemen who located in the Long Pine
Creek Valley in 1879. The Fremont, Elkhorn, & Missouri Valley
Railroad reached Long Pine in October 1881, and by the fall of 1382
nearly every quarter section (160 acres) of tillable land was either
homesteaded, preempted, or taken as a timber claim,

The county was established and organized in 1883. When the bill
to set aside territory for the organization of this county was intro-
duced in the Nebraska Legislature, five members of that body bore
the surname Brown, and it was therefore decided to use that name
for the county which, at that time, included a much larger area
than it does at present. Parts of it were taken in 1884 and 1888 to
form Keya Paha and Rock Counties, respectively, leaving its bound-
aries as they now are.

The early settlers came mainly from eastern and southeastern
Nebraska, although many were from States farther east. According
to the records of the Federal census, the population has fluctuated
considerably since 1890. During that year the county had 4,359 in-
habitants. By 1900, following partition of the county and several
years of drought and injury to crops by grasshoppers, the popula-
tion had decreased to 3,470; in 1920 it was 6,749; and in 1930 it de-
clined to 5,772. All is classed as rural, and the density is 4.7 per-
sons a square mile. The composition of the population is 96.2 per-
cent native white and the rest foreign-born white. Ainsworth, with
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1,378 inhabitants, in the north-central part, is the county seat and
largest town; Long Pine in the eastern part and Jonhstown in the
western part are smaller towns. These places supply local markets
and distributing points for farm supplies and produce.

Transportation facilities are fair. The main line of the Chicago &
North Western Railway, which extends from east to west across the
northern part, furnishes good shipping connections for the towns
through which it passes.

Unated States IHighway No. 20 crosses the northern part of the
county from east to west. It passes through Ainsworth, Long Pine,
and Johnstown. Gravel-surfaced roads lead north from Amsworth
Other roads are of earth construction, and the majority of those in
the northern part of the county follow section lines except in the
rougher areas where they conform to the relief. Most of them are
kept in good repair. In the sand hills many roads are merely trails
which follow valleys as far as possible. Travel between the valleys
is laborious over almost constantly shifting sands. The more im-
portant sand-hill roads, especially the mail routes, cross fences
through “auto gaps,” but along most of the roads there are gates on
all property lines.

The farm and ranch products, consisting chiefly of beef cattle,
poultry, and poultry products, are sold either in the local towns
or in outside markets. Cattle are shipped to Omaha.

Rural mail-delivery routes or star mail routes reach nearly all
parts of the county. Telephones are on most of the farms in the
northern part but are less common in the sand hills. The public-

school system 1s well developed.
CLIMATE

The climate of Brown County is continental, with rather high
summer and moderate to low winter temperatures. The springs are
cool, with considerable precipitation, and the falls are long and
pleasant, with only occasional rainy pemods

The precipitation varies greatly from year to year. According to
the records of the United States Weather Bureau station at Ains-
worth, about 73 percent of the mean annual precipitation of 25.23
inches falls during the principal part of the growing season—April to
September, inclusive. In summer, most of the rain occurs as heavy
thundershowers, but torrential rains are rare. Severe drouglts sel-
dom occur during May and June, but in July and August the ' rainfall
varies consider ably in amount and distribution and dry spells are
common—some lasting for several weeks and causing greatly reduced
crop yields. The annual snowfall ranges from a few inches to several
feet and comes mainly during the period December to March, inclu-
sive. The moisture received through this source, however, averages
less than an inch a month during the winter.

The average date of the last kﬂhno frost is May 8 and that of the

earliest is October 3, giving an average frost-free season of 148 days,
which is ample for the maturing and harvestlno of all crops common
to this section. Killing frosts Tave been 1ecorded ho“ever, as late
as May 27 and as early as September 15.

From about October 1 to April 1 the prevailing wind is from the
northwest, and during the rest of the year it is from a southerly
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direction. The average wind velocity is between 10 and 12 miles an
hour. Strong winds are common, but tornadoes are rare. The rela-
tive humidity is about 70 percent.

Table 1, compiled from the records of the United States Weather
Bureau station at Ainsworth, gives important climatic data which are
considered fairly representative for the county as a whole.

TaBLE 1.—Normal monthly, seasonal, and annual temperature and precipitation
at Ainsworth, Brown County, Nebr,

[Elevation, 2,521 feet]

Temperature Precipitation
Month Absol bsolat ’I‘otalf ’1"‘0’5;11f
bsolute | Absolute Ta- amount for | amount for
Mean | paximum | minimam | Dean the driest |the wettest
vear (1934) | year (1915)
°F. °F. °F. Inches Inches Inches
24.6 70 -30 1.09 0.38 1.41
21.0 68 —30 .67 A1 1.68
February._ 25.3 71 —33 .92 Ry 3.21
Wintere oo ocmenoaoc 23.6 71 —33 2.68 1.46 6.30
34.6 80 -9 1. 57 1.79 3.87
46.8 90 9 2. 50 .21 4.08
56. 4 99 21 4.16 1.18 5.00
45.9 99 —9 8.23 3.18 12.95
67.4 105 36 3.57 2,00 5.68
74.4 107 34 3.11 1.23 9.26
August 72.2 102 39 2.97 1.14 3.86
Summer._.__._____._.___ 71.3 107 34 9.65 4.37 18. 80
62.7 94 - 27 2,09 4.26 5.13
50.4 920 12 1.86 .27 2.15
36.3 83 —12 .72 .14 .15
49.8 94 —12 4.67 4.67 7.43
47.7 107 -33 25.23 13. 68 45. 48

AGRICULTURAL HISTORY AND STATISTICS

Prior to 1875 the area now included in Brown County was in-
habited chiefly by Indians, trappers, and hunters, who subsisted
largely on wild game, fish, and fruit. The first settlers were cattle-
men who were attracted to this section by the free open range with
its luxuriant grass cover and abundant water supply. Cattle rais--
ing was the only agricultural pursuit until about 1879, when there
was an influx of farmers who began to fence the arable land and
break the continuity of the range. Within the next 3 years prac-
tically all the cultivable tracts had been acquired by homesteaders,
and the cattlemen were forced to confine their operations to enclosed
ranches in the rougher, sandier, and more poorly drained sections
where cattle raising still is the chief occupation.

Few of the early farmers were acquainted with the local climatic
and soil conditions. Many sandy areas which should have remained
in pasture were broken and planted to corn, wheat, and oats.  Yields
from such areas were low, especially throughout the uplands where
the crops were so greatly injured by drought and shifting sand that
the returns scarcely warranted the expense and labor of harvesting,
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Grain yields were also low or negligible in many of the sand-hill
valleys where the soil is extremely fertile but where moisture con-
ditions are favorable for cultivated crops during only a part of the
year. In these localities the water table rises to or near the sur-
face with such irregularity that production of grain is extremely
hazardous except in a few places. Good yields of grain were ob-
tained throughout the uplands only on the finer textured and more
stable soils and in the lowlands only on the better drained soils.
These phenomena led the settlers to confine farming operations to
the more arable and comparatively inextensive soils, with the result
that the production of grain has remained of secondary importance,
compared with cattle raising and the production of native hay.

The Federal census reports $1,050,151 as the value of all erops
and forest products produced in the county in 1929. Butter, cream,
and whole milk were sold for $242,687, and poultry raised and eggs
produced were valued at $180,674. The total value of all domestic
animals on farms on April 1, 1930, was $1,819,047, of which cattle
represented about 78 percent; horses, mules, asses, and burros about
14 percent; hogs about 8 percent; and sheep and goats less than
1 percent.

The Federal census reports 714,526 acres, or about 90 percent of the
area of the county, included in farms in 1935. Land available for
crops totaled 213,749 acres, or about 30 percent of the land in farms.
Crops were harvested in that year, however, from only 116,714 acres.
The rest of the land is used chiefly for the production of native
pasture and hay. During most years corn occupies about 60 percent
of the cultivated land. The acreage in oats is ordinarily about one-
third and that in rye about one-sixth as large as that in corn. Other
cultivated crops, including wheat, barley, potatoes, alfalfa, clover,
and mixed clover and timothy, are grown on the better soils. With
the exception of wheat, these crops are used mainly for feed or
family use. None of them occupies more than 3 percent of the
cultivated land in average years.

Table 2, compiled from Federal census data, gives the acreage
devoted to the principal crops grown in the county in 1889,
1899, 1909, 1919, 1929, and 1934. These figures show the trend of
agriculture.

TABLE 2.—Acreage of principal erops in Brown County, Nebr., in stated years

Crop 1889 1899 1909 1919 1929 1934 1

Acres Acres Acres Acres Acres Acres
COFD e 18,107 27,082 32,485 38,519 44, 981 1,019
Wheat (spring and winter).....___________ 6, 883 4,083 3,930 12,121 2,009 205
QOat 892 15,439 8,051 15,191 200
117 3,370 8,787 7,657 2,715
28 294 135 0 I
287 2,197 3,129 888 150

32,032 63, 969 94, 673 87,479 | 2108,617
28, 583 59, 517 85,455 76,895 | 2 103,069
__________ 1,017 2,269 2,761 824

Tir}mthy and clover alone and (or)

TXCA e 15 963 2,733 5,951 2, 538
Other tame grasses 2,885 2,202 3,017 1,263 21,429
Grains cut green . oo eoecaan 549 270 782 601 757

t Acreage greatly reduced by drought.
2 Includes sorghums for silage and fodder.
3 Includes tame grasses.
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Crop yields vary greatly from year to year, according to differences
in the amount and distribution of the precipitation and in the length
of the growing season. They also differ widely on the different soils,
but over the county as a whole the average yields of the different
crops over long periods are fairly uniform. Table 3, compiled from
unpublished records of the Federal and State Departments of Agri-
culture, gives the proportion of land devoted to selected crops and
average yields over the period 1923-34, inclusive.

TarLe 3.—Land devoted to sclected crops, end average acre yields for the
10-year pericd 1923--34%, in Brown County, Nebr.

Area of . Area of
county | Aver- ‘ county | Aver-
occu- |age acrel, occu- |age acre
Crop pledby | yield || Crop pied by | yield
crop in | 1923-34 crop in | 1923-34
1930 1930
Percent | Bushels Percent | Bushels
{0747 5 F 5.62 13.7 || Barley e oo ce e 0.03 52.5
1.60 19.9 Tons
.83 9.9 || Wildhay. .o 110. 44 10.63
.21 10.6 || Alfalfa L _____ 1,27 12.00
.17 15.0 || Range, pasture, and woodland_.__{180.16 |___.....
1 i

1 Average over period 1925-34.

The returns derived from livestock and livestock products are the
chief sources of revenue. According to Federal census data, the value
of cattle alone far exceeded that of all crops in 1929, and the total
value of livestock and its products was more than twice as great
as that of crops. Table 4, compiled from the Federal census reports,
gives the number and value of domestic animals and poultry on farms
and ranches in 1900, 1910, 1920, 1930, and 1935.

TABLE 4.—Number and wvalue of domestic animals and pouliry on farms and
ranches in Brown County, Nebr., in stated years

1900 1910 1920 1930 19351

Number| Value |Number| Value |Number Value |Number Value |Number
Cattle 21, 515 24,197 | $543,804 | 28,696 | $1,496,644 | 26,993 | $1,416,000 | 27,645
Swine___ 10, 297 8,492 81,607 | 14,897 280,111 | 10,975 155,234 3,879
Horses 3,088 [»3768,408 | 7,020 | 585,644 | 7,341 383,815 1 5,450 216, 582 5,416
Mules_ .. 181 361 34, 46 508 40, 102 481 24, 875 185
Sheep 914 1,632 8,161 | 13,008 131, 007 782 5, 588 1,990
Poultry 30, 352 6,915 | 38,825 16,328 | 56,928 46, 100 |2 51,689 239,284 | 40,221

1 Value not reported.
# Chickens only.

Most of the farm dwellings are one-story wooden structures which
are usually kept painted and in good repair. Only a few are
equipped with modern conveniences. The barns and other outbuild-
ings are generally large enough to house all the crops except the
hay which is stacked in the field. The improvements average better
on the larger cattle ranches throughout the sand hills and on the
better farming soils north of the sand-hill section than elsewhere.
According to the Nebraska agricultural statistics, 24 farm homes had
modern heating plants, 76 had running water, 49 were equipped with
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electricity, and 203 had radios in 1930. Most of the farms and ranches
are fenced and cross fenced, mainly with barbed wire. The worl
animals include heavy draft horses and a few mules. Engine power
is used to some extent in preparing the cultivable land for crops and
in harvesting the hay. There were 110 tractors, 72 gas engines, 62
trucks, and 526 automobiles on the farms and ranches in 1930. The
farm machinery is of the most modern and labor-saving types. On
the better farpung land, gang and sulky plows, disks, harrows, drills,
listers, corn planters, binders, grain threshers, and the necessary
equipneent for harvesting hay are common. Throughout the sand
hills many ranches are equipped with elaborate hay-harvesting ma-
chinery, including gang mowers, rakes, bucks, and balers. Only the
more expensive farm machinery is sheltered.

Farm and ranch labor generally is plentiful, and it has been un-
usually cheap during the last few years. Monthly farm wages in
1932 ranged from $20 to $30 with board and lodging, day labor was
plentiful at $1.25 or $1.50, and corn shuckers received from 3 to 5
cents a bushel! for shucking corn. Only a few farmers hire help, but
much labor is hired by the ranchers during the hay-harvesting season.

The Federal census reports 797 farms in the county in 1935, with
an average size of 896.5 acres. The 210 farms and ranches, which
included 1,000 acres or more, comprised almost 70 percent of the
total land in farms.

In 1935 owners operated 52.2 percent of the farms, tenants 46.9
percent, and managers 0.9 percent. About 40 percent of the acreage
in tenant farms rents for cash and 60 percent for a share of the
products. Under the share method of land rental the owner receives
one-third of the grain and hay, and all seed, labor, and machinery
are furnished by the tenant. Under the cash system the tenant pays
from $2 to $3 an acre for the better grade of farm land and from
$80 to $100 a section (640 acres) for pasture land. Most tenants pay
a lump sum for use of the pasture land and give a share of the crop
for the hay land.

The selling price of individual farms ranges widely, depending on
the character of the goil, relief, drainage, improvements, and location
with respect to markets.

SOIL-SURVEY METHODS AND DEFINITIONS

Soll surveying consists of the examination, classification, and map-
ping 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. KEach excavation exposes a series of
distinet 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,
texture, 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. The drainage, both internal and ex-
ternal, and other external features, such as the relief, or lay of the

3 The reaction of the soil is its degree of acidity or alkalinity expressed mathematically
as the pH value. A pIl value of 7 indicates precise neutrality; higher values indicate
alkalinity. and lower values indicate acidity.

25073—38 2
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land, are taken into consideration, and the interrelation of soils and
vegetation is studied.

The soils are classified according to their characteristics, both in-
ternal and external, special emphasis being given to those features
influencing 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)
series, (2) type, and (3) phase. In places two or more of these
principal units may be in such intimate or mixed pattern that they
cannot be clearly shown separately on a map but must be mappesl
as (4) a complex. Areas of land, such as dune sand or bare rocky
mountain sides, that have no true soil are called (5) miscellaneous
land types.

The most important of these groups is the series, which includes
soils having the same genectic horizons, similar in their important
characteristics and arrangement in the soil profile, and developed
from a particular 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
given names of places or geographic features near which they were
first found. Thus, Holt, Marshall, Holdrege, and O’Neill 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 name of the
goil texture, such as sand, loamy sand, sandy loam, leam, 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 examplie, Holdrege
loam and Holdrege fine sandy loam are soil types within the Hol-
drege series. Except for the texture of the surface soil, these soil
types have approximately the same internal and external charac-
teristics. The soil type is the principal unit of mapping and, because
of its specific character, is usually the soil unit to which agronomic
data are definitely related.

A phase of a soil type is a subgroup of soils within the type, which
differs from the type in some minor soil characteristic that may,
nevertheless, have an important practical significance. Differences
in relief, stoniness, and the degree of accelerated erosion frequently
are shown as phases. For example, within the normal range of re-
lief for a soil type, there may be parts which are adapted to the use
of machinery and the growth of cultivated crops and other parts that
are not. Even theugh there may be no important differences in the
goil 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 an instance 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 stoni-
ness may be mapped as phases, even though the 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, complexes, and miscella-
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neous land types, in relation to roads, houses, streams, lakes, section
and township lines, and other Jocal cultural and natural features of
the landscape.

SOILS AND CROPS

The more extensive soils have developed on wind- or water-worked
sands or gravels of variable thickness. Fine-textured soils have de-
veloped from wind- or streani- deposited silts on the Ainsworth and
Long Pine tables, and fine- to medium-textured soils have formed on
bedrock on the slopes along Niobrara River and its larger tributaries,
Over about 80 percent of the county, however, the soils are too sandy
and unstable for cultivation. About 7 pelcenl of the total arca of
the county is taken up by steeply sloping valley sides along the larger
streams and depressions scattered throughout the uplands and bot-
tom lands, in which the soils are nonarable because of unfavorable
relief or drainage.

All the county is within or adjoins the sand-hill section of Ne-
braska, where grass is the dominant vegetation and where the sta-
blhty and utilization of the more extensive soils depends largely on
the maintenance of the native grass cover. Only the finer textured
soils and those which are protected from blowing by a favorable
relief or moisture supply can be used economlcallv for cultivated
crops. The preponderance of soils suited mainly for grazing and
the production of wild hay has necessitated dependence on liv estock
chiefly cattle, for revenue since the earliest settlements were made,
Practically all of the arable land, including the well-drained fine-
textured soils of areas topooqaphlcally suited to cultivation and the
more protected and stable soils of well-drained sandy areas, is used
for the production of grain and tame hay. These crops are needed
to supplement the native pasturage and hay and are fed on the farm
or ranch where produced or are sold to Jocal cattlemen. Some wheat
is grown for ready cash, but this crop is of minor importance as a
source of revenue.

The soils in the grazing and hay—pwducino areas are admirably
suited, as a whole, to these purposes. Most of them are extremely
mndy, low in organic matter, and light in color, but few are
droughty. The fine sand of which they are so lar O“ely composed
rapidly absorbs the comparatively light precipitation and allows lit-
tle or no run-off. The absorbed mmoisture penetrates deeply, and loss
through evaporation is reduced to a minimum. Light showers of
one-half inch or less, which would be of practically no value to crops
on the finer textured soil types, are markedly beneficial to the native
grasses on the sandy soils. All the sandy soils are able to hold at
least 7 inches of water within the rooting depth of the grasses, which
is about 6 feet. Moisture even from infrequent heavy rains is re-
tained by the sand until it can be utilized by the grasses during inter-
vals between storms. Such favorable moisture conditions do 1ot pre-
vail on the finer textured cultivated soils which, owing to their slower
absorbing powers, lose much of the plec1p1t(1t10n tluough run-off
even under the most careful management. During prolonged dry
spells native grasses throughout the sand hills remain green much
longer than any of the grain and wild- or tame-hay crops on the well-
drained fine-textured soils.
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The grassy vegetation, under which the soils of the county have
developed, has produced an abundance of vegetable material, and
all the soils not subject to abnormal wind or water erosion have
accumulated large quantities of black decomposed organic matter in
their topsoils. 1In moist sitnations, where the grass growth has been
most luxuriant and decay has been comparatively rapid, the topsoils
are almost black, regardless of their texture, to a depth ranging from
10 to 15 inches. The finer textured soils of the well-drained uplands
have grayish-brown or dark grayish-brown topsoils which ordinarily
extend to a depth ranging from 9 to i2 inches. On the more sandy
uplands, excluding the sand hills proper, the topsoils are prevailingly
grayish brown or light grayish brown and in few places exceed 6
inches in thickness. The darkmess and thickness of the topsoil is
everywhere dependent on the density and luxuriance of the grass
cover during the development of the soil and on the length of time
that the soil material has lain in its present position undisturbed by
injurious erosion. On the sand hills, the grass cover, although well
established in most places, is rather sparse and does not always pre-
vent soil blowing. Conditions here are not favorable for the reten-
tion of decayed grass remains, so that the sands are darkened only to
slight depths. Shallow light-colored soils also prevail on the steeper
hill and valley slopes within areas of hardland. Much of the severely
eroded land in the Niobrara River breaks has only a thin soil covering
over bedrock, and in many places bedrock is exposed.

None of the soils in the county is acid. Several of them are low in
lime, but all contain a suflicient quantity of this material for optimum
plant growth. Iime is abundant in the finer textured soils which are
not underlain at slight depths by sand. Zones of lime enrichment
are present in the subsoils of the older and more nearly mature soils.

Except n small scattered areas where excessive moisture or the
character of the parent material has promoted the development of
heavy intractable subsoils, all the soils are sufficiently friable to facili-
tate easy root penetration and the free movement of moisture and air.

Although practically all of the arable soils are used for grain and
tame-hay crops, only a few of them are suited to a wide variety or
return high yields of these crops. Corn, which can adjust itself to a
considerable range of soil and moisture conditions and which has a
high feed value, is grown more extensively than any other cultivated
crop. The highest yields of corn are obtained on some of the sub-
irrigated soils in the bottom lands, good vields generally are obtained
on the silty soils of the Ainsworth and Long Pine tables, and fair
vields are cbtained even on extremely sandy and rather unstable soils,
provided they are adequately drained and contain a moderate supply
of organic matter. The coarse roots of corn are less injured by
drifting sand than are the finer roots of small grains.

Small grains are poorly adapted to most of the soils. They are
grown chiefly on the finer textured, more stable, and better drained
soils. Oats and rye, which are grown much more extensively than
any other small grains, are produced mainly on the silt loam soils of
the Ainsworth table. Much of the rye, however, is grown on rather
sandy soils. Alfalfa is produced chiefly on the finer textured soils of
the terraces and the better drained soils of the bottom lands. It does
best in situations where the moisture supply is supplemented by run-
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off from higher levels or where the water table lies between 5 and 20
feet below the surface.

On the bases of drainage, texture, crop adaptations, and other
characteristics of the scil or its environment, which are especially
related to agriculture, the individual soils of the county are placed
in six groups as follows: Well-drained fine-textured soils of the up-
lands and terraces, well-drained moderately sandy soils of the uplands
and terraces, well-drained sandy and incoherent soils of the uplands
and terraces, variably drained soils of the alluvial lands, poorly
drained soils of depressions, and miscellaneous soils and land types.

This grouping does not imply that the agricultural practices are
strictly uniform on the soils of any particular group or that the soils
of each group are equally productive. The farming systems and the
crops grown may vary widely on the different soils within a group
or even on the same soil i different localities, according to differences
in the requirements of the individual farmer. The yields also may
vary on the same and on different soils within a group, in accordance
with local variations in relief and in the amount and distribution of
the precipitation. Over a period of years, however, the soils of each
group named give the largest returns from, and are used chiefly for,
the crop or crops best suited to their moisture supply, texture, co-
herence, and other profile features. Nomne of the soil groups is con-
fined to any particular part of the county, but many small areas of
soils in each group occur within Jarger areas of soils of other groups.

In the following pages the various soils of the different groups are
described, and their crop adaptations are discussed in detail; the ac-
companying soil map shows their distribution; and table 5 gives
their acreage and proportionate extent.

TARLE 5.—Acreage and proportionate extent of the soils mapped in
Brown County, Nebr.

: Per- N Per-
Soil type Acres cent Soil type Acres cent

Holt fine sandy loam___.__._____.__ 2,112 0.3 || Sarpy finesand..___....._..._._.._. 0.6
Ewing fine sandy loam_____._______ 7,168 9| Cassloam__ ... ____...______ _ 4
Marshall very fine sandy loam, Cass fine sandy loam 64 1.5

sandy-substratum phase__________ 7,296 .9 {| Cassfinesandy loam, heavy-subsoil !
Marshall fine sandy loam, sandy- phase_ ... ... 4,736 .6
substratum phase_ _____._________ 3,712 .5 || Cassloamy finesand__._______ 11,456 L5
Holdrege loam...___.__._ -| 22,400 2.9 || Lamoure fine sandy loam___ 768 W1
Holdrege fine sandy loam .. o3, 712 .5 || Gannett loamy fine sand__. 8,448 1.1
Hall very fine sandy loam__________ 8§32 .11 Seott silty clay loam________ 256 .1
Thurman fine sandy loam__________ 12, 544 1.6 || Valentine-Gannett complex. 2,304 .3
O’Neill fine sandy loam, upland Dunesand_ __ ... _____.__ __|412,608 | 53.0
.4 1 Valentine finesand._.____ _i165,376 21.3
.8 || Spartasand..__________________..__ 3,436 .4

PA%es 2.1 Il Rough broken land (Holt soil
Ewing loamy fine sa .5 material) . __._____ |} 29,686 3.8
O’Neill loamy fin Boyd clay loam.___ 448 L1
phase_____ S .8 e
Valentine loamy fine sand__.__ Ceeoo| 22,784 2.9 | Total . ‘777, 600 r ______
|

WELL-DRAINED FINE-TEXTURED SOILS OF THE UPLANDS AND TERRACES

The soils of this group cccupy 6.1 percent of the total area of the
county. They are suited to a wider variety of crops than are the
soils of any other group. The greater part of most of them is under
cultivation. They include Holt fine sandy loam, Holdrege loam,
Holdrege fine sandy loam, Hall very fine sandy loam, Ewing fine
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sandy loam, and the sandy-substratum phases of Marshall very fine
sandy loam and Marshall fine sandy loam. The relief, as a whole,
ranges from very gently undulating to rather steeply sloping.
Drainage is very good, and erosion is severe only on parts of Holt
fine sandy loam. All these soils, except the Hall soil which occurs
on terraces, occupy upland positions, chiefly north of the Chicago &
North Western Railway.

With few exceptions, the soils belonging to this group have accu-
mulated large quantities of organic matter. Most of them have darker
and thicker topsoils than any other well-drained soil. Moreover,
their topsoils are sufliciently fine textured to be very coherent and
not subject to excessive wind erosion, provided reasonable care is
taken in managing the land. The subsoil of the Holt soil is moder-
ately sandy, whereas that of the Ewing soil consists mainly of mixed
clay and sand in the upper part and of sand in the lower part. The
Marshall, Holdrege, and Hall soils have silty subsoils, but in this
county they rest on a sandy substratum within a depth of 6 feet in
most places. The Marshall and Ewing soils, although not deficient in
lime, are the only soils which do not contain an abundance of this
material.

Except in small, steeply sloping areas, the soils of this group are
among the most productive in the county for grain crops. Average
yields of corn are not so high as on some of the better drained
soils of the bottom lands, which have a greater moisture supply,
but yields of oats, rye, and barley, over a period of years, are seldom
exceeded on any soil of other groups. The moisture supply is not
sufficient, however, on the well-drained uplands and terraces to
insure optimum vields except in the most favorable years. Alfalfa
does well on the Hall soil and fairly well on the Ewing soil.

Holt fine sandy loam.—The topsoil of Holt fine sandy loam, which
is friable throughout, ranges in thickness from about 8 to 12 inches,
contains an abundance of well-decomposed grass remains, and is very
dark grayish brown. Its texture varies from loamy fine sand to
very fine sandy loam, but, as the soil occupies such a small total
area and as most of it is, or closely approaches, a fine sandy loam,
it is classed under that texture on the accompanying soil map. The
subsoil consists largely of fine sand or medium sand, but it contains
enough silt and clay to make it moderately coherent. It is dark
grayish brown in the upper part, where it is stained by organic
matter washed down from the topsoil and is light grayish brown or
almost white below this. TLime is abundant, especially in the lower
part, where the light color is due mainly to the presence of lime.
At a depth ranging from about 18 to 36 inches, the subsoll rests on
partly weathered sandstone of the Ogallala formation, and scat-
tered fragments of this sandstone may occur in any part of the soil
profile. The soil is shallowest, that is, the bedrock proper lies nearest
the surface of the ground, in the more steeply sleping situations.

Holt fine sandy loam is well drained throughout. The gradient
is sufficient to insure adequate surface run-off, and the soil material
is porous enough to allow good underdrainage. Krosion is severe
only on steep slopes.

Numerous small areas of this soil are scattered throughout the
uplands in the northern and northeastern parts of the county, mostly
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in Pine Glen and Garfield Precincts. The largest area (about 750
acres) Is in the northeastern part of Garfield Precinct, 2 miles south
of Niobrara River. Few of the remaining areas include more than
160 acres each or occupy more than a small part of any one farm.

Most aveas of this soil are nearly level or gently undulating, but
some occupy fairly steep slopes. Practically all the land is topo-
graphically suited to cultivation. The soil has developed from
slightly indurated light-colored limy beds of Ogallala sandstone
which is the uppermost bedrock of the region, but in most places
the sandstone 1s either so deeply buried by later deposits of loess
or sand or is characterized by such rough, broken, and severely
eroded relief that little or no soil has formed on it. Xven in local-
ities where the bedrock has been exposed for long periods under
topographic conditions favorable for deep soil develonment, most
of the soil is shallow, and bedrock lies within 3 feet of the surface.

Throughout most areas of Holt fine sandy loam the soil is suffi-
ciently coherent to resist destructive erosion by wind, provided
reasonable care is taken in its management. In areas where the top-
s0il has a loamy fine sand texture, the soil is rather unstable, and,
unless these areas are in protected situations, they are used fer
native pasture and hay land. Elsewhere the land is well adapted
to most of the crops commonly grown. About 80 percent of the land
is under cultivation. Corn, oats, and rye, ranking in acreage in the
order named, are the leading crops.

This soil has high water-holding eapacity and absorbs moisture
rapidly. During seasons of normal precipitation it is nearly as
productive of corn and rye as any of the less sandy soils of the
well-drained uplands, and, in dry seasons, is more productive. Most
of it is a little too sandy for the highest yields of oats, although it
is fairly well suited to that crop. The average acre yield of corn
over a period of years is about 15 bushels, oats 15 bushels, rye 9
bushels, and wheat 7.5 bushels. Sweetclover yields about four-
ifths of a ton of hay an acre, and alfalfa yields a somewhat larger
quantity. The latter crop is usually cut three times during the
growing season. It is seldom grown on the Holt soil, however,
on account of the difficulty in obtaining a satisfactory stand in the
rather loose and sandy seedbed.

Ewing fine sandy loam.—The topsoil of Ewing fine sandy loam,
which is well suppiied with organic matter, is very dark friable fine
sandy loam ranging from 10 to 14 inches in thickness. The top-
most 3 or 4 inches of material is ordinarily a little more sandy and
slichtly less coherent than the material below, but the topsoil, as
a whole, has sufficient body to prevent destructive soil drifting.
The soil is not subject to Injurious water erosion. DBeneath the
topsoil the material changes abruptly to grayish-brown moderately
heavy clay Joam or silty clay loam which, m its upper part, is hard
and tough when dry and sticky and plastic when wet, but which
becomes friable and slightly light colored in its lower 4 or 5 inches.
At an average depth of about 30 inches there is an abrupt change
to incoherent fine gray sand or a mixture of sand and small pebbles.
The reaction of both the topsoil and the subsoil is about neutral.

This soil occupies many small arveas on the Ainsworth table and
the surrounding sandy lands, priucipally in Buffalo, Ainsworth, and
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Johnstown Precincts, and a _few small areas in the sand hills. Few
exceed 200 acres in size, and most of them are much smaller. One
of the largest, comprising about 800 acres, is 2 miles northwest of
Long Pine ‘1,1’0111’1(1 the head of a tributary to Willow Creek. Another
large area is 1 mile east of Johnstown.

Most of this land is nearly level or slightly depressed so thqt con-
siderable moisture is received through seepage and run-coff from
higher levels. Surface drainage channels are not established, but
underdram‘we is aclequate, conqdelnw the moisture supply in this
section, and none of the soil is too wet for the production of grain
Crops.

’1%11% soil has a high water-holding capacity. Its topsoil absorbs
moisture rapidly and the heavy layer in the subsoill greatly retards
loss of moisture through seepage. Approximately 90 parcent of the
land is cultivated. All crops common to the section do well, but
corn is the most extensively grown crop. Average yields are a little
lower than on most of the other soils of this group but are higher
than those on any well-drained soil of the uplands not belonOmO‘
to the group. Corn yields about 15 bushels an acre, oats about 121{2
buehels, rye about 714 bushels, and wheat about 614 bushels. Alfalfa
is of minor importance on this soil, but it is grown more extensively
than on any other upland soil. Durmo average vears alfalfa yields
about nine-tenths of a ton of hay an acre. Yields of sweetclover
hay are about the same as those of alfalfa or somewhat Jower.

A]Lhouoh Well suited for grain and tame-hay crops, Ewing fire

sandy loam is not qu{’ﬁnlenﬂv extensive to be of more than local
agricultural importance in this countv. Areas too small or too
inconveniently located to warrant culfivation are used for native
pasture and hay land. The grasses on them will support a cow or
steer on each 6 acres during “the summer grazing season or, when
cut for hay, will yield about two-thirds of a tO‘l an acre.

Marshall very fine sandy loam, sandy-substratum phase.—There
is no typical Marshall soil in Brown County. On the Ainsworth
and Long Pine tables, however, are numerous small areas in which
the soil more nearly resembles soils of the Marshall series than it does
any other soil in the State. It has developed on loess as has true
Marshall soil, but the loess is much thinner and is somewhat sandier
than that underlv ing the Marshall soils in eastern Nebraska and
western Towa. Throu(rhout nearly all of its distribution in this
county the loess rests on incoherent sand or mixtures of sand and
gravel within a depth of 6 feet. In many places it is covered by
wind-blown sandy deposits ranging from 6 to 15 inches in thickness.
On these shallow and compqmtwelv sandy loessial areas, the soils,
if low in lime, are classed in this survey as sandy- substratum plmses
of the typical Marshall soils which they most closely resemble.

The topsoil, which ranges in thickness from 12 to 20 inches, con-
tains an abundance of organic matter and is very dark grayish brown
The texture varies from loam to very fine sandy Ioam the latter
predominating. The topsoil merges downward with a more brown
and slightly finer textured materlal which becomes increasingly
lighter colored and silty with depth. It is very light grayish-brown
almost pure silt below a depth of about 40 inches. The silty subsoil
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gives way abruptly at a depth of about 4 feet to a loose sand or sand
and gravel substratum which extends to a depth of many feet.

The sandy-substratum phase of Marshall very fine sandy loam is
chiefly in Pine, Buffalo, and Ainsworth Precincts, where it occupies
numerous nealh level or gently undulating areas on the thinly loess
mantled upl‘tnd The largest body, comprising about 1,600 acres,
is in the vieinity of Ainsw orth. Tew of the remaining areas exceed
160 acres in size, and the total extent of this soil is small. Surface
drainage and underdrainage are good, and none of the soil is subject
to severe wind or water erosion,

The principal variations in this soil are in the thickness and tex-
ture of the topsoil and in the depth to the coarse-textured substratum.
The latter is reached, in places. within a depth of 3 feet from the
surface of the ground, but nowhere is it lower than 6 feet.

The sandy-substratum phase of Marshall very fine sandy loam in-
cludes some of the most valuable farming land in the county. It is
friable throughout, has high moisture-holding powers, and is well
suited for any grain crop adapted to the temperature of this section.
It is used most extensively for the production of corn and oats,
Yields of these crops, although about as high as any obtained on the
best well-drained soils in this county, are considerably lower than
those on typical Marshall soils farther east in sections where the
precipitation is higher. The average acre yield of corn is about 2215
bushels, oats about the same as corn, and wheat and rye 11 bushels.
Alfalfa occupies only a few small fields. It yields about nine-tenths
of a ton of hay an acre in seasons of normal precipitation.

Marshall fine sandy loam, sandy-substratum phase.— The
sandy-substratum phase of Marshall fine sandy loam has developed
from the same general type of parent material as has the correspond-
g phase of Marshall ver v fine sandy loam, but it lies nearer areas of
dune sand and sandy Valentine soils and has received more and
coarser wind-blown sand in its surface layer. Its general distribu-
tion and position are about the same as those of the sandy-sub-
stratum phase of Marshall very fine sandy loam, but it is less
extensive.

The topsoil of Marshall fine sandy loam, sandy-substratum phase,
which averages about 13 inches thick, is very dark grayish-brown
friable fine sandy loam or sandy loam, the former texture predomi-
nating. The upper part of the subsoil has about the same texture
and consistence as the topsoil. but it is slightly lighter colored and
more brown. The subsoil merges, at a depth of about 30 inches, into
light grayish-brown or VGHO“ ish-brown friable silt which in ‘most
places is about 214 feet thick and gives way abruptly to incoherent
gray sand or sand and gravel. Although the soil is not limy, crops
do not indicate a deficiency of lime.

Maest of this soil is on the Ainsworth table, where it occupies several
nearly level or undulating areas, few of which exceed 160 acres in
size. Nome of it has been injured by water erosion, and, where care-
fully managed, it is not subject to destructive wind erosion even
under cultivation. It absorbs moisture rapidlyv, and both surface
drainage and underdrainage are good.

25078—38——3
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Practically all of this soil is used for the production of corn and
oats, In the proportion of about 3 acres of the former to 1 of the
latter during average years. There are a few small flelds of rye
and wheat. Over a period of vears, corn vields about 20 bushels an
acre, oats about 1734 bushels, rve about 16 bushels, and wheat about
9 bushels,

The topsoil can be cultivated under a wide range of moisture con-
ditions without injuring its tilth. During prolonged dry and windy
spells it has a slight tendency to blow, but this can be controlled
largely by leaving some sort of vegetative cover on the land during
dry periods. The topsoil can be plowed almost immediately after
rains without clodding or baking.

Holdrege loam.—The topsoil of Holdrege loam is very dark
grayish-brown mellow loam or very fine sandy loam, about 18 inches
thick, containing a large quantity of organic matter. It gives way
gradually to a slightly heavier but {riable upper subsoil layer com-
posed largely of silt loam that continues to an average depth of about
30 inches. In places the material is slightly lighter colored, and in
others it is darker than the material in the topsoil. It merges down-
ward into very light grayish-brown or grayish-yellow loose silt of
the modified loess deposit from which the soil has developed. Lime,
chiefly in finely divided form, is abundant below a depth of about 40
inches. The silt rests abruptly on incoherent sand or sand and gravel
below a depth ranging from 4 to 5 feet.

Holdrege loam 1s the most extensive soil developed on loess in this
county. It occupies large and small areas on the more nearly level-
Iving parts of Ainsworth table and small areas on the Long Pine
table. One of the largest and most tvpical bodies covers an area
of about 8 square miles in the northern part of Buffalo Precinct,
Other large developments are northwest of Ainsworth and northeast
of Johnstown. This soil has good surface drainage and underdrain-
age, and it is not subject to destructive wind or water erosion. It re-
sembles the sandy-substratum phase of Marshall very fine sandy loam
In many respects, but, as a whole, it contains less sand and much
more lime.

Holdrege loam is well adapted to any of the crops commonly
grown, and practically all of it is cultivated. Owing to its fine-tex-
tured topsoil, it absorbs moisture a little more slowly than the other
soils formed from loess, and it is slightly more droughty during
prolonged dry spells. TIts moisture-holding capacity i1s unusually
high, however, and, during seasons of normal precipitation, crop
vields on this soil are not exceeded by those on any upland soil not
favored by run-off from higher levels. The large extent of this soil
compared with other fine-textured soils causes it to rank as the most
important soil in the county for the prodaction of grain. As on
all arable land in the county, corn is the leading crop. but this soil
is about equally well suited to oats, rye, wheat, and barley. Crop
vields vary considerably from year to vear, depending on the amount
and distribution of the precipitation, but complete crop failures are
seldom experienced. Average yields of corn and oats are about 2214
bushels an acre, of wheat and ryve, about 11 bushels, and of barler
about 16 bushels, )
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Holdrege fine sandy loam.—Ioldrege fine sandy loam is asso-
ciated with, but 13 much less extensive than, Holdrege loam, from
which 1t differs maiz 1lv m having a Dttle morc and coarser sand in
its U)})bOll owing to its proximity to dune sand and the sandy Valen-
tine soits. The topgoﬂ which averages about 17 inches thick, is dark
grayish-brown mellow fine sandy loam well supplied with or ganic
mattel It does not, however, contain so much omamc matter and
1s, thelerme not quite so dark as the couebpondlno ayer ot Hol-
dr ege loam. The upper part of the subsoil consists largely of silt and
is noticeably heavier than the topsoil, but it is friable throughout
and s easily penetrated by moisture, air, and plant roots. In p]aces
it is either slightly lighter or darker than the overlying horizon. The
lower part of the subsoil is very light grayvish- brown or grayish-
yellow friable silt with a high lime content. It begins at an average,
depth of about 35 inches and is abruptly underlain, at a depth rang-
ing from 4 to ¢ feet, by the coarse-textured substratum similar to
that underlying Holdrege loam. This soil occupies several bodies on
the smoother parts ot the Ainsworth table, the largest of which covers
about 800 acres northeast of Johnstown. Few of the other bodies oc-
cupy more than 160 acres each.

Like Holdrege loam, this soil has developed on a thin loessial de-
posit and rests on incoherent sand or sand and gravel within a depth
of 6 feet. It also resembles the sandy “substratum phase of Marshall
fine sandy loam in most respects, but it has much more lime in its
subsoil. Surface drainage and underdrainage are good. The soil is
not subject to abnormal water erosion, nor is it 01eatlv injured by
wind erosion under cultivation, })10&'1ded reasonable care is taken to
maintain a vegetative cover on the land during a large part of the
year. Moisture is absorbed rapidly and vetained well.

Practically all of this land is under cultivation. Corn is the chief
crop, followed by oats, rye, and barley, ranking in acreage in the
order named. During (hy vears corn yields are about 5 percent
higher on this soil than on Holdrege loam, but in seasons of normal
precipitation the fine sandy loam is not 50 productive of corn as is
the loam. Small grains yield slightly less than on Holdrege loam,
mainly because the surface layer 1s somewhat too loose and Tnstable
for optimum vields of these crops.

Owing to its small extent, this soil is of only local agricultural
impor tance in this county.

Hall very fine sandy loam.—Hall ver v fine sandy loam has devel-
oped on silty or slightly sandy alluviam deposited originally on the
flood plains of streams. Subsequent stream entrenchment has left
these deposits as nearly level or gently undulating terraces and
benches, which now lie from 10 to 20 feet above the bottom lands.

The topsoﬂ which extends to an average depth of 19 inches, con-
tains an abundance of organic matter and is very dark g ayish brown
and friable throughout. Tts texture varvies w idely bt is very fme
sandy loam in most places.  The topsoil is underlain hy a slightly
lighter colored and heavier, although friable, layer composed m(unlx
of silty clay loam which omdes into ver v light grayish-brown ﬂomv
limy silt similar to that underlying the Holdletre soils of the up-
lands.  Incoherent gray sand or sand and eravel is present below a
depth of 50 inches.
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Two small bodies southwest of Ainsworth, with a combined area
of about 90 acres, have a topsoll of sandy loam, and a sandy loam or
loamy fine sand topsoil prevails over most of a body, including an
area of about 100 acres, northwest of this town. Ajide from their
coarser textured surface layers the soil in these bodies does not differ
materially from the typical soil, therefore they have not been shown
separately on the soil map.

This soil occuples only a few small areas on second bottoms, mostly
along Bone Creek and its tributaries. The largest body, 1ncludmg
about 320 acres, is north of Ainsworth. The soil closely resembles
Holdrege very fine sandy loam, but its lower position causes it to
receive more moisture than that soil, through run-off and seepage
from higher levels. Surface drainage and underdrainage are good,
and the moisture-holding capacity is high. The soil is not subject to
abnormal wind or water erosion.

This is a very productive soil, and practically all of it 1s culti-
vated. All crops common to the section do well. All grains and
tame hay vield as high as or higher than they do even on the better
drained parts of the bottom lands where moisture is more abundant.
Corn and oats yield 27145 bushels an acre, wheat and rye 14
bushels, barley 20 bushels, alfalfa 214 tons, and sweetclover 134 tons.

WELL-DRAINED MODERATELY SANDY SOILS OF THE UPLANDS AND TERRACES

The soils of this group are a little too sandy for satisfactory yields
of most small-grain crops, but they are fairly productive of corn.
They include Thurman fine sandy loam and O’Neill fine sandy loam,
upland phase, on the gently rolling uplands and O’Neill sandy loam
on the nearly level or undulating “terraces. All these soils ate well
drained, but none is subject to de%ructn e water erosion. Thelir vir-
gin topsoﬂs range from 7 to 12 inches in thickness and are almost as
dark as those of the well-drained fine-textured soils previously
described. Although rather sandy, thev contain an abundance of
organic matter and fine mineral materials, and they are not injured
b\ wind erosion so long as the grass cover remains intact. The sub-
soils consist largely of mcohe1ent gray sand which, in the upland
phase of the O'Neill soil, is mixed with more or less gravel. These
soils are low in lime, although crops grown on them do not indicate
a deficiency in this material. The thh sand content allows practi-
cally no run-off. Nearly all of the precipitation that falls is
absorbed and, except where the soil is very gravelly, is held until it
is taken by the vegetation.

The chief dimd\'mt‘we in using these soils for cultivated crops is
the care required to check soil blowing when the protective grass
cover is destroyed. After a few years of tillage the topsoils become
noticeably lighter in color and thinner than they were in the virgin

condition. In poorly managed fields the soils have already lost so
much of their former organic and fine mineral constituents and have

become so unstable that they are of little value for grain crops. Un-
der careful management they can be used pr oﬁtablv for the produc-
tion of corn, rye, and sweetclover. Some oats and barley are grown on
them, but yields ave low during most vears. Practically no wheat
is produced.
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Although fairly well suited for growing corn. rye, and sweetclover.
the soils of this group are so subject to wid erosion when broken for
crops that less than 50 percent of their total area is under cultivation.
Corn occupies about 70 percent of the tilled acreage, rye about 20
percent, and the remainder is used mainly for oats, barley, and
sweetclover. During prolonged droughts, the grain and tame-hay
yields on these soils ave higher than they are on the finer textured
soils of the uplands, provided the velocity of the wind is not suflicient
to cause execessive drifting of sand. In seasons of normal and of
high precipitation, however, cultivated crops vield less on the sandy
soils.

All uncultivated areas included with this soil group retain their
cover of grasses and are used for native pasture and hay land.

Thurman fine sandy loam.—The 7- to 12-inch topsoil of Thurman
fine sandy loam is dark grayish brown or very dark grayish brown,
owing to the presence of well-decomposed organic matter. It con-
sists largely of sand, but the large content ot organic material and
a moderate content of silt and clay give it a fine sandy loam texture.
The upper part of the subsoil is light-brown or grayish-brown mod-
erately coherent loamy fine sand which grades, at a depth of about
20 inches. into incoherent gray sand containing a few small pebbles,

This soil occupies areas on and around the edges of the Ainsworth
and Long Pine tables in the north-central and northeastern parts
of the county. One of the largest bodies, comprising about 4 square
miles, is along the Rock County line east of Long Pine. The nu-
merous other areas are much smaller, many of them including less
than 160 acres each.

This soil has developed on sands which were carried from the
west by streams and deposited on outwash plains along the ice
front at a time when glaciers covered all of what is now eastern
Nebraska. The relief ranges from nearly level to gently rolling and
is most pronounced in areas where wind has slightly modified the
plainlike surface subsequent to deposition of the sand. Surface
drainage channels are few and poorly established because most of
the precipitation ig rapidly absorbed by the soil material. The con-
tent of lime is not sufficient in any part of the soil profile to effer-
vesce when acid is applied. but neithier the native grasses nor cultivated
crops indicate a deficiency in lime.

Nearly all of the light rainfall i1s absorbed and lheld by the soil
within the rooting depth of plants, until it is drawn out by the
vegetation. In dry vears this soil is more productive, especially of
corn, than any of the finer textured soils of the well-drained up-
lands. In seasons of normal precipitation, however, it returns lower
yields of corn than the more silty soilz. Yields of small grains ave
lower in nearly all years than on the heavier soils, mainly because the
topsoil Torms a loose seedbed and is subject to slight drifting, both
which characteristics are detrimental to small grains. '

About 60 percent of the land i1s devoted to cultivated crops, prin-
cipally corn. Ruyve, sweetclover. and barlev do fairly well and occupy
many small fields. Very little oats and practically no wheat are
produced. Yields vary widely in different seasons. Corn and bar-
ley average about 1214 bushels an acre, rye about 6 bushels, and
sweetclover about seven-tenths of a ton of hay.
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The uncultivated areas retain their native cover of grasses which
will support a cow or steer on each 614 acres fhnmo the summer
grazing season or will yield about one- -half ton of hay an acre.

O’Nelll fine sandy loam, upland phase.—The uphnd phase of
O'Neill fine sandy loam differs from O’Neill sandy loam in that it has
less and slightly finer sand in its topsoil and more gravel in its subsoil.
It occurs on the uplands rather than on the terraces.

The 8- to 10-inch topsml is friable fine sand or medium sand, con-
taining enough silt and clay to make it moderately coherent and give
it. in mOQt p]aces. a fine sandy loam texture. Tt also contains enough
organic matter to impart a very dark grayvish-brown color. Ina fow
areasg, too small to warrant Sepfu‘ltwn on the soil map, silt and clay
ave more abundant and the sand is somewhat finer than is tvplcal S0

that the topsoil has a very fine sandy loam texture. The upper layer
of the subsoil is slightly lighter colored and finer textured than the
surface soil. Tt consists of dark grayish-brown heavy fine sandy loam
or light sandy clay loam. This laver does not exceed 12 inches in
thickness and in places is much thinner. It grades into an incoherent
coarse sand which becomes increasingly gravelly with depth. The
soil is very low in lime, but no part of it gives an acid reaction.

Several hodies of this soil are w idely scattered on, and around the
margins of, the Ainsworth and Long Pine tables. The largest area
18 11/0 miles northwest of Long Pine and covers about 500 acres. Most
of the hodies comprise less “than 160 acres each. This is not an
extensive <oil.

This soil has developed on a mixture of sand and gravel that wa
deposited in its present position as outwash from the west (hlrmo‘
glacial times.  Subsgequent accumulations of organic matter anc wind-
blown silt and clay have reduced the coarseness of the surface laver
in the outwash material.

The relief ranges from nearly level to gently undulating. All the
areas are well drained. Surface drainage channels are poorly de-
veloped, as a rule, because practically all of the surplus surface mois-
ture is rapidly absorbed by the sandy soil material. The surface layer
is sufficien Jr]y stable for cultivation, provided reasonable care is talen
to curtail wind erosion. The uppermost 15 inches of the soil is highly
retentive of moisture. The rest of the profile, however. 1s too coarse
to hold moisture well, and the soil. as a whole, is rather droughty
except in seasons of normal or heavy rainfail.

Only about 60 percent of this Jand is under cultivation. Corn
occupies by far the greater part of the tilled acreage. and there are
a few small widelv scattered fields of other crops. chiefly rye and
sweetclover.  Yields are about 5 percent lower than those obtained on
Thurman fine sandy loam., The uncultivated areas are used mainly
for pasture and bav. They support a fair growth of fall grasses
chiefly big and little blue#ems. which will <1mp01t a cow and calf
on about 9 acres during the g ‘IZ‘HQ season. Mayv to October, inclusive,
or will vield about one- “half ton of hay an acre.

O’'Neill sandy loam.—The 8- to 10-inch topsoil of O'Neill sandy
loam, which is well supplied with organic matter, consists of very
dark grayish-hrown loose friable sandy loam or 10 amy fine sand, the
former texture predominating, Tt is underlain by a 6. to S-inch laver

f somewhat ighter colored. much more sandy. and less coherent
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loamy sand or loamy fine sand. This lower laver merges downward
into gravish-brown fine to coarse incoherent sand that continues to
a depth exceeding 10 feet. In places the sand contains a small quan-
tity of gravel, but pebbles are nowhere so abundant as in the subsoil
and substratum of the upland phases of the O’Neill soils.

ONeill sandy loam is not very extensive. It occuples narrow strips
on sandy terraces Iying from 12 to 30 feet above the bottom lands in a
few stream valleys tthHOhOuI the northern part of the county. The
largest area comprises about 650 acres on the east side of Plum Creek
in Johnstown Precinct. Few of the other bodies include more than 80
acres each.

The relief, in most places, is nearly level or very gently undulating.
Tn small patches the sand, of which this soil is so laroeb composed,
has been whipped by the wind into low knobs and ridges, which, how-
ever, do not exceed 4 feet in height. Surface drun(me “channels are
not developed, but the ple(‘lplldtlon ig absorbed so 1&p1dly that all
the land is well drained. Noue of the soil is subject to abnormal water
erosion.  The reaction is about neutral, and the soil seems to contain
enough lime for crop needs.

About 70 percent of this land is under cultivation. The soil is not
so well suited to small grains as is the finer textured Hall soil, but oats
and rye do fairly w ell. Corn i the leading crop. partly because of
its high feed v alue and partly because it can be planted deeper than
small grains and is Jess injured by drifting sand. S\\eetclm er and
alfalfa do well in most vears, although the latter crop is rather dif-
ficult to establish on account of the rather loose seedbed. During dry
periods the corn vields are exceeded only by those obtained on the
better drained soils of the bottom lands. In seasons of normal pre-
cipitation, however, this soil is less productive of corn than any of the
finer textured solls of the uplands and terraces. Over a period of
vears corn will average about 15 bushels an acre, oats about 1214
bushels, and rve about 71 bushels.  Sweetclover vields about nine-
tenths of a ton of hay an acre during most years.

The native grasses on virgin aveas of this soil will support a cow
or steer on about 6 acres durnm the G-months” grazing season or will
produce a little over one-halt ton of hay an acre.

WELL-DRAINED SANDY AND INCOHERENT SOILS OF THE UPLANDS AND TERRACES

The soils of this group are unstable when not covered by vegeta-
tion, and, as a whole, thev are rather poorly suited to cultivated crops
except in situations protected against wind erosion. The group com-
prises Thurman loamy sand, the loamy fine sand tvpes of the Valen-
tine and Ewing soils, and the upland phase of O’Neill loamy fine sand.
All are on the upland% The relief, in general, ranges from nearly
level to gently undulating, but it is rolhn(r to hummocky in situations
where wind action has been especially severe.

The topsoils average about § inches in thickness, are very sandy,
but have accumulated enough organic matter to impart a loamy tex-
ture, and, to the virgin soil, a dark color. The content of or ganic
matter and intensity of darkness. however, mpxﬂw decrease under
cultivation except in places pro tected from soil duftmw Aside from
Ewing loamy fine sand. which contams considerable silt and more or
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less clay in the upper part of its cubsoil. all soils of this group have
incoherent sand subsoils. The substrata inv ariably consist of loose
sand or a mixture of sand and gravel.

None of these soils shows an alkaline reaction, but all contain enough
lime for crop needs.

Although these sandy =oils are rather poorly suited to cultivated
crops, they are not especially droughty. They all, if carefully man-
aged to retard blowing. will give higher returns from corn and rye
than when used for native hav or pasture land. Most of them are
surrounded by areas of dune sand and Valentine fine sand, which are
used for the production of wild grasses. On many ranches the soils
belonging to this gr: oup are the onh ones that will produce grain feed.
It is estimated that less than 30 percent of the area occupied by them is
under cultivation. Yields of corn and rve are considerably lower
than those obtained on soils of the groups previously described.

Thurman leamy sand.—Thurman loamy sand differs from Thur-
man fine sandy loam of the group of well- drained moderately sandy
soils mainly in that it has more and coarser sand in its topsoﬂ and is
less stable against wind erosion. The virgin topsoil is incoherent
loamy sand contfunmo suflicient organic nntter to make 1t very dark
grayish brown when “moist and only slightly lighter in color when
dry. Tn most cultivated fields, part of the organic material has been
removed by the wind, and the topsoil, althouah still fairly dark, has a
noticeably lighter color than that in virgin areas. The rest of the
soil profile is incoherent sand of fine or n1edmm grades. Tt 18 brown
in the upper part where stained by organic solutions from the topsoil,
and gray below.

Numerous small and a few fairly large areas of this soil are scattered
throughout the uplands, mostly on or around the edges of the Ains-
worth and Long Pine tables in the northeastern pa1t The largest
area, comprising about 1.200 acres, is south of Dutch Creek in the
western part of Pine Glen Precinct. The relief ranges from nearly
level to gently rolling. Surface drainageways are absent or poorly
de\‘eloperl because Deaﬂx all of the precipitation is absorbed by the
soil.

Thurman loamy sand is not droughty. and were it not for the un-
stable character of its topsoil when cultivated, it probably would be as
productive of crops that can adapt themselves to sandy conditions
as many of the upmnd soils having C()DS]del‘ ably finer textured sur-
face layers. Only about 30 percent of it is used for cultivated crops.
Corn is the principal crop. and some rve and sweetclover, but prae-
tically no oats, wheat, or aifalfa, ave grown. In fields that are pavtly
protected from wind erosion by the surrounding relief, corn gives
larger net returns on this soil than does native grass., In dry seasons
the soil in these fields produces higher acre xleldj of corn than those
obtained on the silty Holdrege soils.  Overa pehod of years, however,
all cultivated crops vield less on this soil, even in the most protected
situations, than thev do on the finer textured soils of the uplands,
The average acre vield of corn is about 714 bushels, of rye about 4
bushels, and of sweetclover about three- fitths of a ton of hay in pro-
tected and well-managed fields. If no natural or artificial protection

against wind erosion is provided. the zoil rapidly loses its organic
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matter and cannot be used profitably for cultivated crops more than a
few seasons.

The greater part of this soil is still in the virgin state. On each
quarter section the native grasses will support 20 cattle during the
SUnINer grazing season or, it cut for hay, will yield about 80 tons.

Ewing loamy ﬁne sand —Ewing loamy fine sand differs from
Ewing fine sandy loam mainly in hmlno a looser and more sandy
topsoﬂ Tt has the same general surface features, drainage condi-
tions, and distribution as that soil but is not so extensive. The topsoil,
which averages about 12 inches in thickness, is very dark grayish-
brown incoherent loamy fine sand containing, in pldces, a small quan-
tity of fine gravel. It gives way abruptly downward to a 15-inch
Jayer of moderately compact grayish-brown clay loam which retards
downward loss of moisture through seepage, but it is not compact
enough greatly to restrict aeration or to prevent free root development.
The material in this layer is slightly darker in the upper part than
in the lower part. It rests on incoherent gray sand or sand and gravel,
which continues downward with little change to a depth of many feet.
In most places the m‘lter'al throughout the entire soil profile is neu-
tral, but here and there the modor‘itelv compact clay layer containg
a notice: 1ble quantity of lime.

One of the largest aveas of this soil covers about 200 acres west of
Ainsworth. Other bodies of about the same size are north and south
of Cedar Creek in Johnstown Precinet. The numerous remaining
areas arve much smaller, many of them less than 80 acres eacl.

Ewing loamy fine sand has high water-holding capacity and is well
upphed with plant nutrients. A part of it is underlain by ground
water within reach of deep-rooted crops. Were it not for the in-
cohevent nature of its topnoﬂ which drifts severely under tillage dur-
ing prolonged dry spells, the soil would be admirably suited for
certain cultivated CTOPS. Onh‘ about 30 percent of the la nd, including
areas where the surrounding relief affords some protection from b low-
ing. is farmed. As on all cultivated soils in the county, corn is the
leading crop. Some ryve and sweetclover are grown. Acre vields of
all erops are considerably lower than those obtained on the finer tex-
tured soils of the nphnd except during dry years, when yields cn
Ewing loamy fine sand genarulv exceed. those on the heavier soils.
Over a period of vears all the cultivated crops produce a little more
on this ~(>11 than on Thurman loamy sand. The greater part of the
soil remains with its native grass cover and is used for na\tm e and hiav
fand, for which it has a shghtly higher value than Thurman loamy

sand.

(Weill loamy fine sand, upland phase.—O Neill loainy fine sand,
upland phase, resembles the cor 1‘9%1)0)1(111151 phase of (PNeill fine sandy
foatn and has about the same general distribution, relicf, and mode of
occurrence, but it has a more sandy and less coherent topsoil. It has
developed on mixtures of sand and gravel. which were deposited
moztly as outwash from the west when glaciers in eastern Nebraska
were b o\lxm{z castward-flowing streams.

The 9-inch topsoil (mm%‘f% argely of fine sand. Tt contains enough
organic matter to give it a Joamv texture and a dark orayish-hrown
or very dark grayish-hrown color. It i etable In its virgin state, but

2007088~ ot
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is subject to considerable blowing in cultivated fields, especially in
places where there is little protection from the wind. The upper part
of the subsoil differs from the overlying layer only in its slightly
Jighter color. It merges, within a depth of 18 inches, into incoherent
light-brown or gray mixed sand and gravel,

Many small areas of this soil are on or around the margins of the
Ainsworth table in the north-central and northeastern parts of the
county. The largest two cover a little more than 320 acres each.
They lie west of Long Pine and southeast of Johnstown. Most of the
areas are less than 160 acres in size.

Only a few patches around the upper edges of valley slopes are sub-
ject to destructive water erosion, and here all or nearly all of the top-
soil and upper subsoil layers have been removed, exposing the coarse
gravelly lower subsoil layer and substratum. Oswing to their smwall
extent, these eroded areas are not shown separately on the soil map.

This soil is low in lime throughout. Although the topsoil and upper
subsoil lavers retain moisture well, the lower subsoil layer and sub-
stratum have low water-holding capacity, and the soil as a whole is
droughty.

Corn yields fairly well in geasons of normal or high precipitation,
but in dry, windy seasons this crop is greatly impaired by the shifting
topsoll and by lack of moisture 1 the underlying sand and gravel.
Year in and year ont corn will not produce more than 8 bushels an
acre. Other cultivated crops do not do so well as corn and ave
seldom grown.

About 80 percent of the land remains in native pasture and hay
Jand, The grasses on it will support a cow and calf on each 9 acres
during the grazing season or, when cut for hay, will yield about a
ton on each 234 acves,

Valentine loamy fine sand.—Valenfine loamy fine sand ix similar
to Valentine fine sand which 1s classed with the miscellaneous soils
and land types, but its topsoil contains a somewhat finer sand and is
shightly davker and thicker than the corrvesponding laver of that
soil.  The topsoil, which nowhere exceeds 6 inches in thickness, is
mainly fine sand, but it contains a small quantity of organic matter
that gives it a loamy texture and a dark grayish-brown color. The
material in the rest of the profile is gray incolierent fine sand or
medium sand, which continues of uniform color and trexture to a
depth of many feet. Lime is not noticeable througzhout the seil. but
vegetation does not indicate any deficiency in lme,

Smiadl aveas of Valentine loamy fine sand ave clogely associated
with larger areas of Valentine fine sand and dune sand throughout the
sandy uplands, mostly in dry sandy valleys. The areas ave numerons
and range in size from a few acres to about a square ile.  Most of
them are elongated in shape.

The velief ranges from nearly level to very gentiv undulating, Sur-
fuce drainage 1s not established hecause all the precipitation is rapidly
absorbed by the =oil maferial,

Ahigher content of organie matter in its surface layer makes Val-
entine loamny fine sand a little niove stable than Valentine finc =and,
and this feature haz prompted some farmers 1o use the former woil
for the production of feed crops. chiefly corn and rye. Fair viekds
are obtained during the fivst 2 cr 3 vears., After the grass roots decay,
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insuficient binder vemains to maintain the stability of the topsoil,
and most of the cultivated areas are soon reduced to areas of gray
“blow sand” having no value even for pasture until the native (rrasse:,
are reestablished. \eveltheless, recently broken fields annuaﬂy oc-
cupy about 15 percent of this soil. In them the average acre yields
of corn and rye during the first 2 vears are about 7 and 4 bushels,
respectively. In a few fields so situated that the surrounding relief
affords some protection from the wind, the soil may maintain “similar
vields for several years.

The greater part of the soil still supports native grasses and 1is
used for grazing land and the production of hay. The arass cover
is considera bly heavier and has a higher grazing and hay value per
unit of avea than that on Valentine fine sand. In average years the
grasses on each 8 acres will support a cow and calf during the sunmmer
grazing season or, when cut for hay, will yield about 3 tons. This
soil and the more (‘xtenslve Valentine fine saud comprise the greater
part of the wild-hay Iand in the county.

VARIABLY DRAINED SOILS OF THE ALLUVIAL LANDS

The soils lll this group are used mainly for Droduchon of corin,
alfalfa, and wild hay but to some extent for small arains,  The crop

on any particular soil or part thereof, however, dey sends on local moiz-
ture conditions. The group includes the Sarpy, Ca%. and Lamoure
soils. all which consist mam]\' of comparativ e]y recent alluvium in
the bottony lands along streams. The Sarpy and Cass soils have
developed on sands or mixtures of sand and gravel, whereas the
Lamoure xoil has formed on silty or clayey deposits.  All except
the Sarpy soil. which is the most recent in origin, have accumulated
an abundance of or ganic matter and have deep dark topsoils.

Surface drainage is better than might be expected from the low
positions of these soilg, but occasiona 1 overflows sometimes damage
cultivated crops. The water table is almost const antly within a depi!
of 7 feet from the surface. In seasons of abundant precipitation it
rises. In some places. to or near the sm'f(ue Thus= 1t may be seen,
the drainage conditions make the yields of cultivated crops uncertain
over a considerable part of these soils.

The Sarpy soil, which ordinarily occupies the lowest positions and
which is the most deficient In organic matter, is used mainly for
native hay and pdstme Iand.  About 40 pevcent of the combined area
of the Cass and Lamoure soils is devoted to corn and alfalfa in the
proportion of about 15 acres of the former to 1 of the latter. In
situations where the moisture supply is not excessive, these soils re-
turn higher yields of corn than can be obtained on any %(;1] through-
ont the uplands.  The yields of alfalfa are equaled only by those
obtained on Hall very fine sandy loam. Small grains are grown only
i oa few widel ¥ scattered fields. Native grasses grow more luxiri-
antly on all soils of this group than on those of any other group,
with me Jms«l‘)m exception of some soils occupying poorly drained
deprressions throughout the sand hills.

None of ﬂwxo soils 1= deficient in Hme, so far as crop needs ar
concerned. The Savrpy =oil contains only a small quantity of
material, whereas in the Lamoure soils it 15 abundant.

1:3
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- Sarpy fine sand.—The topsoil of Sarpy fine sand ranges from 2
to 5 inches in thickness and consists mainly of fine sand or medium
zand, the fine sand predominating. Here and there the content of
orgamc matter is sufficient to impart a loamy texture, but the topsoil
everywhere is extremely incoherent. In most places it contains only
enough organic matter to give it a grayish-brown color., The mate-
-ial 1 the rest of the soil profile is lmht grayish-brown incoherent
sand of various grades, together with a few small gravel. The
coarser material becomes more abundant with qepth.

Numerous small bodies and narrow elongated strips of this soil
occur on the bottom lands along Niobrara River and a few of its
larger tributaries. including Phun Bone, and Long Pine Creeks.
Most of the soil is ad]acent to the channel and lies less than 4 feet

above the normal level of the streams. Few of the bodies or strips
exceed 100 acres in size, and their combined area is small. This soil
has developed from recently deposited =ands that have not vet ac-
cumulated much organic matter. At places it resembles riverwash,
but it is more stable and i1s not so greatly influenced by slight rises
in the streams.

The relief 1s neariy level except where it is modified by old and
recent strearmn chanuels, slight elevations. and challow depre:sions.
All the soil is inundated ocmsmna]ly but, with the exception of small
depressions, water drains off or is absorbed within a few hours after
the streams subside. The water table nearly everywhere is within
a depth of 6 feet and in some places is much nearer the surface, In
wet seasons it rises sufficlently to produce marshy areas in some of
the lower situations.

Less than 15 percent of this soil is used for the growing of culti-

vated crops, cmeﬁv corn. Most of the rest is used for native hay
land, although a rather 1 ar._\, proportion supports a growth, ranging
f10111 acultelef"t to dense. of willow and cottonwood Frees and is in-
uded in pasture. Although the organic-matter content of this soif
very low, the moisture Qm)pl 18 ‘Ibh dfznt‘ and corn vields about
hushels an acre on the e Itl ated areas n most years. The t“ltlvo
rrasses will vield about one-half ton of hay an acre or will
0 cow or steer on about § zeres during the summer orazing

Cass leam.—The t topso il of Cass loam is about 11 inches thick, con-
tains an abundance of £ th sroughly decomposed grass remains, is fri-
able throughout. and is very dark’ grayish brown orv almost black. Ite
rexture ranges f1011 loam to silt loam, the former predonnnauno'
Below this lay er is a 5- or 6-inch layer of Snghtl" lighter colored and

~

loosely C()LQ“OML loamy fnz sand. The material rhrouahoru the rest
of the profile is Incoherent grav nmd i whi “1 ﬂwh‘ :

11
-
<

oy
-Ulowhw. and spots are numerous. In most ]
ated with water helow a depth nf 4 feet. Thf entire -011 profile is

.\nghtly limy.

This is the least extensive and the finest textured Cass soil 1 the
county. Small widely secattered areas occupy thie first bottoms of
streams in both the hard-land and sand-hill arveas and in valleylike
positions around the heads of surface and subsiface drainageways
 the sand hille the largest avess is southwest of Ains-
worth, and slig areas are noviheast of Marys and north

s
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of Paramount Valley. The rest of the bodies are smaller, and the
total extent of this soil is not large.

The relief is nearly level, modified in a tew pliaces by slight eleva-
tions, shallow depleqelons, and active and abandoned stream chan-
nels. Even m dry years the surface of this soil is only a few feet
above the permanent water table. In wet seasons the ground water
rises sufficiently to produce marshy areas in some of the lower situa-
tions, but elsewhere water remains on the surface of the ground for
only a few hours and then only after nnusually heavy rains.

Over the greater part of this soil the water table is too high during
wet periods to allow cultivation of crops. All except about 20 percent
of the soil remains with its native grass cover and is used mainiy for
the production of wild hay. Owing to the favorable moisture con-
ditions, the grasses grow ununuahv dense and luxuriant and vield
four-fifths or 1 ton of hay an acre. The native hay is rather coavse
and does not have so high a feeding value as that produced on the
better drained soils of the uphndq and erraces 5, but its higher yield
tends, in large measure, to offset its inferior quahtv In a few arveas
of this soil, ranchers have sown timothy and alsike clover seed among
the native grasses, thereby greatly i improving the quality of the hax
A few small areas are used for grazing land. On them the native
grasses will support a cow and calf on each 4 acres during the
summer grazing season.

Tn the few cultivated areas on the higher situations, where the
water table lies below a depth of 4 feet, corn vields about 25 bushels
an acre. Sweetclover does well on these aveas but has a tendency to
spread onto the adjoining native-hay land, where it matures and
becomes woody before the wild grasses are ready for cutting, thereby
redacmg the quality of the hav It is seldom grown on anv bottoni-
land so1l.  Alfalfa can be grown on this soil only in the best drained
situations, where it yields a little over 2 tons of hay a season.

Cass fine sandy loam.—Cass fine sandy loam  differs from Cass
loam mainly in that it has a more sandy and slightly looser surface
layer. The topsoil, however, is sufficiently stable to prevent destruc-
tive wind erosion even in cultivated fields. Tt consists of very dark
erayish-brown mellow fine sandy loam or sandy loam, the former tex-
ture predominating. At a depth of about 10 inches it gradnally gives
way, through a 6- or 8-Inch Iaver of slightly lighter colored and only
moder Ltelv coherent loamy fine sand, to loose gray sand 1esembhng
that underlying Cass loam. The soil is liniy in many places, particu-
larly below a depth of 2 feet.

This is the most extensive soil on the bottom lands.  Small bodies
and narrow elongated strips ave scattered along the flood plains of
wmost of the flowing streams and also occur in numerous valleylike
areas of various sizes and shapes along subsurface drainageways in the
northern part of the sand hills. The lar gest areas, some of which
exceed 1 square mile, are in Ainsworth and Johnstown Precincts at
the head of the Bone Creek drainage system.

The relief of this soil is nezu'ly level, except where modified bv
stream channels or by barely perceptible depressions and elevations zo
characteristic of bottom lands. Differences in elevation nowlere
exceed 3 feet.
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The greater part of the drainage is subterranean. Some areas situ-
ated along streams are subject to overflow during periods of high
water, but none of them remains inundated more than a few hours
after the streams subside. The water table is nearly everywhere
within a depth of 6 feet. It vises in wet seasons but seldom reaches
the sarface of the ground. even in the lower situations.

This soil 1s naturally strong and fertile, but in most areas the water
table periodically is too near the surface for satisfactory yields of
eultivated crops. Only about 30 percent of the land, including the
higher lying parts, is under cultivation. Here corn and alfalfa,
grown in the proportion of about 15 acres of the former to 1 of the
Iatter, are the chief crops. and vields are equal to, or only slightly
lower than, those obtained on the better drained parts of Casgs loam.

Most of the soil remains in native-hay and pasture land. The
grasses are slightly less luxuriant but are finer textured and more
nutritious than those on Cass loam, and the two soils have about the
same value for grazing and hay land.

Cass fine sandy loam, heavy-subsoil phase.—Cass fine sandy
loam, heavy-subsoil phase. includes all the Cass soils in this county in
which the upper part of the subsoil contains a hieavier laver than is
typical of Cass soils.

The soil profile is extremely variable from place to place. The top-
s0il ranges from less than 6 to about 12 inches in thickness and 1is
somewhat thinner in most places than that of the other Cass soils.
Over the greater part of this soil, the topsoil consists of very dark—
almost black—fine sandy loam with a high organic-matter content.
In some areas the texture ranges from loamy fine sand to loam within
a distance of a few paces. In places “alkali” has accmnulated in sulli-
clent quantities to destroy most of the organic matter. IHerve the
upper part of the topsoil is gray. but the lower part is darker. In
zone areas the immediate surface laver is fairly dark, but the lower
»art of the topsoil has been leached of its organic constituents and
conglsts of almost white incoherent sand.

The 6- to 12-inch upper subsgoil layer 1s mainly sand, but it contains
considerable silt and clay and an abundance of organic matter. This
laver everywhere is more compact than the topsoil and equally as dark
or darker, but its densitv and color vary somewhat from place to
place, depending on the quantity of clay and organic matter that have
been leached from the topsoil. The material in this layer is very
dark—almost black—and only moderately compact where it under-
lies a dark topsoil. whereas it is brown and extremely dense beneath
the lighter colored topsoil of the alkaline spots. The material be-
neath the compact layer is incoherent gray sand. spotted and streaked
with rusty brown. The subsoil and, 1 most places, the topsoil, are
Iimy.

This soil is closely associated with the other Cass soils. but it 1s less
extensive than niost of them. The greater part of it 1s developed in
numercus small areas seuth of Ainsworth along branches leading to
Bone Creek. The largest body does not exceed 900 acres. A few
small arveas are southwest of Johnstown along Plum Creek and its
tributaries,

In common with the other Cass soils. this soil occurs in the subirri-
gated bertowr lands along permianent. infermirtent., and subsurface
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drainageways, where ground water iz almost constantly within 8
feet of the surface. Many of the lower areas are marshy, owing to a
rising water table, especially during the spring and following heavy
rainfalls. )

Practically none of this land is cultivated, partly because of the
proximity of the water table to the surface during spring planting
time and partly because of the danger of its rising high enough to
kill grain and most tame-hay crops following periods of heavy rainfall
during the growing season. Except in alkaline spots where vegetation
1s rather sparse, the soil supports a rank growth of high moisture-
requiring grasses and is used almost exclusively for the production
of wild hay which yields about 1 ton an acre during average years.
The hay is coarse and of a lower feeding value than that on higher
Iving areas where moisture is less abundant. On some ranches its
quality has been greatly improved by sowing timothy and alsike
clover among the native grasses.

(Cass loamy fine sand.—Cass loamy fine sand has about the same
type of relief and mode of distribution as Cass fine sandy loam, with
which 1t is closely associated. The topsoil consists chiefly of loose fine
sand about 10 inches thick and contains so much well-decomposed
organic matter that it is very dark when dry and almost black when
moist. Even under cultivation it is fairly stable against wind erosion,
but this feature is owing more to the low and protected position of the
=01l than to the coherence of its topsoil. The subsoil is incoherent
sand. of which the uppermost 4 or 5 inches are stained grayish brown
or light grayish brown by organic matter washed down from the top-
s0il.  The material in the lower part is gray and conlains a few
rusty-brown stains.

All this soil is on sandy bottom lands, chiefly near the northern
edge of the sand hills where most of the drainage is effected through
subsurface seepage down the valleys. The soil is sublirigated. The
water table 1s within 8 feet of the surface of the ground in most
places.

About 40 percent of the land occupied by this soil is devoted to
cultivated crops, mainly corn. The rest, especially in places where
the water table rises too high during wet seasons for the production
of corn and those so situated that the surrounding terrain offers little
protection against wind erosion, are used for native hay and pasture
Iand. Yields of corn range from 15 to 25 bushels an acre and average
about 1714 bushels. Small grains and alfalfa are seldom grown on
this soil, mainly because of the difficulty experienced in providing a
sufficiently compact and stable seedbed. The native hay in virgin
areas yields about three-fourtlis of a ton an acre during average years.
Although this vield is not quite so heavy as that obtained on either
Cass Joani or Cass fine sandy loam. the hay is of finer fexture and better
quality. When used for pasture. the wild grasses on Cass loamy fine
sand will support about 8 head of cattle on each 40 acres during the
SUTIer razing season.

Lamoure fine sandy leam.—The topsoil of Lamoure fine sandy
loam, which is about 10 inches thick, is darker, on the whole. than
the top=oil of any other soil in the county except possibly that n some
ot the hasins throughout the sand hills, Tts texture ranges from loam
to loamy fine cand, and fine sandy loam predominates. The material
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is friable throughout. The subsoil is light colored and very limy. To
a depth of about 8 feet it consists chiefly of <ilt and clay, but it contains
sufficient fine sand and medium sand to produce a gritty feel. The rest
of the soil profile, including the substratum, consists of gray sand
similar to that beneath the Cass soils,

Lamoure fine sandy loam occupies only 8 or 10 small bodies, with a
combined area of 768 acres, on the bottom lands, mostly in the southern
part of Ainsworth Precinct. The largest body, comprising about 250
acres, is south of Ainsworth on a tributary to Bone Creek.

This soil has developed on fine-textured sediments which were
either derived through surface wash from adjacent elevated positions
or from more distant sources as stream deposits during periods of high
water. Practically all of the soil lies slightly below the general level
of the surrounding bottom lands. Most of it is well drained on the
surface, but ground water is nearly evervwhere within 6 feet of the
surface, so that the lower part of the soil profile is almost continually
wet. In many places the water table rises to or near the surface of the
ground during early spring and following heavy rains.

Only a few small areas of this soil, in the most elevated and best
drained positions, where the water table seldom rises high enough
to injure the crops seriously, are used for cultivated crops, principally
corn and alfalfa. Here corn produces about 25 busheis and alfalfa
about 214 tons an acre during most years. The greater part of the
land, however, is too wet for cultivation during most of the vear,
and it is used for the production of native hay. Virgin areas support
a luxuriant growth of water-loving grasses, with sedges and cattails
in many of the lower situations. The grasses will yield slightly over
a ton of hay an acre in seasons of normal or near normal precipita-
tion. The wild hay produced on this soil is neither so nutritious nor
so palatable as that obtained from better drained land, but its high
yvield tends, in a large measure, to offset its inferior quality. The
sowing of timothy and alsike on the meadows has greatly improved
the quality of the hay in places, and these crops probably could be
grown profitably in almost pure stands on the greater part of this scil.

POORLY DRAINED SOILS OF DEPRESSIONS

This group ineludes Gannett loamy fine sand, Scott siity clay loam.
and small areas where the loamy fine sand types of the Gannett and
Valentine goils are so intricately mixed that it is not practical to show
the distribution of each on a map of the scale used in this survey.

The Scott seil occupies small poorly drained basins scattered
throughout the more nearly level and finer textured parts of the up-
lands, and the Gannett soil occurs in wet vallevs or pockets within
or near the sand hills. The Valentine soil included with this group
occuplies small huimmocks and mounds within a few of the areas of
the Gannett soil.

Aside from the Valentine soil, which consists of incoherent grav
sand, the surface layer of which has been only moderately darkened
by organic matter, these soils have accumulated an abundance of well-
decomposed grass remains, and their topsoils are very dark., That
of the Scott so0il is comparatively thin and consisis largely of silt and
clay. It rests on a lighter colored dense clay subsoil swhich, in most
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places, extends below a depth of 5 feet. The topsoil of the Gannett
soil ordinarily is thick and consists mainly of sand, but it includes
so much organic matter that it has a loamy texture and, in places,
1s almost entively organic and light in weight. It rests on loose gray
sand which, below a depth of 2 feet. is waterlogged most of the year.
Lime is abundant in the Gannett soil, but only small quantities of it
sre present in the other soils.

Drainage in the Gannett and Scott soils is too poor for cuitivated
crops. The lower parts of most of this land are covered by ponds or
marshes much of the year. The Valentine soil has sufficient natural
drainage for cultivation, but it occupies such small patches within
the aveas of the Gannett soil that it cannot be profitably tilled. More-
over, it is so unstable when its native-grass cover is removed that only
a lLittle of it is used for cultivated crops, even in places where it 1s
the dominant soil. An unusually luxuriant growth of native grasses
covers the Gannett and Valentine soils, and they are the best soils
for the production of wild hay in this section. Their agricultural
importance is limited, however, by their small extent. The Scott soil
1g of little agricultural value. ,

Gannett loamy fine sand.—The topsoil of Gannett loamy fine sand
is very dark, in places almost black, loamy fine sand ranging from 8
to 14 inches in thickness. Tt is matted with plant roots and contains
large quantities of organic matter in all stages of decomposition. In
the lower situations the organic constituents may become so abundant
as to make the so1l spongy and appreciably light in weight. The sub-
soil is lavgely loose gray sand, spotted and streaked with rusty brown
because of poor dramage. A 2- to 6-inch layer of saturated bluish-
gray or greenish-gray sandy clay is reached in most places at a depth
ranging from 2 to 6 feet.

Numerous small areas of this soil occur in the lower parts of en-
closed valleys, pockets, and swales, one of the largest of which, com-
prising more than 640 acres, is in the vicinity of Hughes Lake and
Paramount Valley in Calamus Precinet. Few of the other areas
exceed 160 acres, and most of them cover less than 100 acres each.
This so1l has no surface drainage outlets, and seepage water from the
surrounding sand hills keeps it almost continually wet or very moist.
The water table is everywhere near the surface of the ground.
Mazrshes, ponds, or shallow lakes occur in many of the lower lying
areas.

None of this soil is sufficiently drained for cultivated crops, but it
supports a rank growth of high moisture requiring grasses which
vield a little over 1 ton an acre during most years. The hay, although
of rather inferior quality as compared to that obtained on better
drained soils, is amply nutritious to carry cattle and horses through
the winter. Some ranchers have sown timothy and alsike clover
among the native grasses and have thereby improved the quality of
the hay, with no decrease in vield. Sedges and cattails grow in the
moister places. )

Scott silty clay loam.—The 4- to 8-inch topsoil of Scott silty clay
loam consists of heavy intractable silty clay loam. In most places
it is well supplied with organic matter and is very dark, especially
in the upper part. but it invarviably contains some lght-gray silty
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material, from which excessive moisture has leached the black oroanic
matter. In some of the deeper depressions, where leaching has been
most proncunced, the lower part oi the t(quoﬂ 1s eray. The subsoil
is dense lead-gray. bluish-gray. or almost black clav which contains
scattered rust-colored stains and concretions and both dark and light
spots and splotches caused by poor drainage. The material in this
layer is plastic when wet and extvemely hard and tough when drv.
It continues to a depth of about 4 feet, where it rests on 1ncohewm
sand and gravel, similar to that undeﬂynm the Holdrege =oils and th
sandy-substratum phases of the Marshall soils. Elsewhere in Ne-
braska, where the Scott soil is more extensive, the heavy clay subsoil
continues to a depth of about 6 feet. where it merges with the under-
lying parent material—a floury loessial deposit. Tn Brown County,
however, where the loess mantie was thmnel it has all developed into
the topsml and subsoil. Esxcessive moisture has removed the Iime
from the entire soil profile but as yet has not produced an acid
condition.

Nunierous small bodies of this so1l 1n shallow basinlike depressions.
known as Jagoons and buffalo wallows. arve scattered throughout the
more nearly level parts of the loess-covered uplands, mostly in Johns-
town, Buffalo, and Ainsworth Precincts. None of them exceeds 15
acres. and only a few cover more than one-half acre. Most of these
bodies are surrounded by the highly productive Holdrege and Mar-
shall soils, The Scott soil. however, is too poorly drained for the
production of grain and tame hay. It has no surface drainage.
and dccumuhted storm water dl%appe(xb slowly through seepage and
evaporation. In addition, the dense claypan stbsoil limits the stora oe
of available moisture, and the topsoil istoo thin to store enough mois-
ture for cultivated crops, especially during prolonged dry periods,
As this soil occupies only a small part of any one farm, it does not
reduce seriously the value of the farm land.  Nearly all of it is either
included in pasture land or is regarded as waste land. The growth
of weeds and annual grasses is rank dmlng early summer. but it
becomes sparse as the season advances. Therefore “this soil does not
have a high value even for grazing.

Valentine-Gannett complex. A1e‘1s in several sand-hill valleys
throughout the southern part of the county, in which loamy fine sand
coils of the Gannett and Valentine series are so intricately mixed thut
separation on a map of the scale nsed is impractical, ave designated
as Valentine-Gannett complex. These areas, which range from 10 to
400 acres in size, are rather numerous in Smith Premnet where nost
of them are surrounded by larger areas of the typical Valentine soils.

This complex comprises many irregularly shaped hummocks or
mounds of Valentine loamy fine sand. none of which exceeds 3 feet in
height or covers move than a few square rods, and an intricate network
of mte)vcnmﬂ swales, most of which are less than 100 feet wide,
cccupled by Gannett loamy fine sand. The soil on the mounds re-
sembles the other Valentine soils except that the sand below a depth
of about 4 feet is more moist than that underlying the more elevated
areas of Valentine soils. The topsoil is dark grayish-brown loamy
fine sand, about 7 inches thick. containing a moderite supplv of
organic matter. It is very incoherent when the virgin sod is de-
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stroyed. Throughout tbe rest of the soil profile, the material is loose
eray sand.  In the swales the soil profile is identical with that of
typleal Gannett soils. Here the topsoll laver is almost black and
averages about 12 inches in thickness. It has about the same texture
as the corresponding laver on the mounds but is much more coherent,
owing to a higher content of organic matter. The loose gray sand
Gub\oﬂ is thlﬂV stained with rusty brown and is waterlogged during
nmost of the year. The thin layer ‘of green or blue sandy clay, which
occurs in nearly all Gannett soils, is present in most places

All the niounds are well drained, whereas the intervening swales ave
almost continually wet or very moist. None of the areas has surface-
drainage outlets, but they all are high enough above the water table
to prev ent mundatlon even in the lower places.

Areas of Valentine-Gannett complex are used almost exclusively for
the production of native hay, the vield of which averages two-thirds
of aton anacre. The hay from the swales i3 coarser and less palatable
than that from the mounds, but the hay from the two sources becones
mixed in harvesting operations.

MISCELLANEOUS SOILS AND LAND TYPES

This group comprises areas of miscellaneous soils and land types,
which are either too sandy and unstable, too gravelly and droughty,
too steeply sloping for cultivation—dune sand, Valentine fine
sand, Sparta sand, rough broken land (Helt soil material), and
I)ovd clay loam. The first three consist of almost pure loose gray
cand fr om the surface downward. They differ from one another
maml} in surface features and elevation. Dune sand occupies some
of the highest positions and has a strongly rolling to hilly relief. It
covers more than one-half of the county. Valentine sand resembles
dune sand, but it is less hilly, in fact most of it ig low rolling or hum-
mocky. Sparta sand has nearly level or undulating relief. It is on
terraces, whereas the rest of the soils of the group are on the up-
lands. None of these sands is especially droughty, but all are very
unstable unless protected by a cover of Vegetatlon.

Rough broken land includes steeply sloping and severely eroded
Iolt soil material along the more deeply entrenched drainageways in
the northern part of the county. In these arveas the soil, where de-
veloped, invariably is thin. Bedrock is exposed in many p]ages and
forms vertical cliffs on some of the valley sides.

Boyd clay loam occupies steep valley slopes along Niobrara River
where erogion has exposed the heavy Pierre sha]e formation to
weathering and incipient soil formation. This soil is very shallow
and 1s composed largely of clay. Much of it is severely gullied.

The soils and land types belonging to this group ave used mainly
for grazing, although a few areas of the Valentine and Sparta soils
and some of the coves and pockefb within areas of dune sand and
vough broken land are used for the production of wild hay. The
native grasses make a rather sparse growth in comparison with that
on the “soils of the other groups. and they do not have so high a

range-carrying capacity per unit of acreage. The land classed with
this group is much greater than that of all the other groups coni-
bined and includes most of the grazing land in the county.
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Bune sand.—Dune sand is the term applied to the material com-
posing the sand hills, It is not a true soil, but in Brown County 1t
12 more extensive than all the soils combined. It covers most of the
southern half of the county and occupies large areas throughout the
northern half. From the surface downward this material is gray in-
coherent sand of fine or medium grades. A fair growth of grass
covers most of the land. In most places the uppermost 2 or 8 inches
of material contain some organic matter but not enough to darken
the sand noticeably or to prevent drifting when the grasses are de-
stroyed. The material is unusually retentive of moisture despite its
sandy character. It contains no lime.

Dune sand has been formed mainly through disintegration of the
soft sandstone formations of the region and has been deposited in its
present positions by the wind. Nearly all of the silt and clay origi-
nally present in these formations was removed during the continual
shifting of the dunes.

The relief is variable. Throughout the southern part of the county
the sand-hill terrain is characterized by a monotonous succession of
irregularly distributed hills and ridges rising from 40 to 100 feet
above intervening valleys, swales, and pockets. Many hummocks of
less height and numerous old and recent blow-outs give varlety to
the landscape. The blow-outs are cone-shaped cavities formed by
the wind, and most of them are on the northern and western sides of
the hills.” In the northern part of the county dune sand occurs chiefly
in hilly areas of various sizes and shapes surrounded by much lower
lving land. Here the hills, as a rule, are more rounded, are lower,
and have fewer blow-outs than those in the southern part.

Surface drainage is not established, because all precipitation fall-
ing on the ground is rapidly absorbed. There are a few streams and
numerous ponds and lakes within areas occupied chiefly by dune sand,
but no other surface water is on this material.

Dune sand has practically no value for cultivation. Small patches
are occasionally plowed, but the sand drifts so badly that the crops
usually fail. Native grasses arve ruined, not only in the area dis-
turbed but also for several rods to the leeward. At present most of
the dune sand is fairly well sodded, and very little of it is subject to
active wind erosion. The native vegetation includes a variety of
nutritious grasses. In the spring and summer these grasses will sup-
port from 60 to 70 head of cattle on each section, but they cannot be
depended on for winter grazing. When cut for hay they yield about
one-fourth ton an acre. The preservation of the native-grass cover
is the foundation of the only agricultural activity possible on dune
sand—livestock raising. Drifting sand along old roads, cattle paths,
and watering tanks demonstrates plainly the disastrous effects of
destroying the native vegetation. Care also should be taken to pre-
vent range fires which promote sand drifting.

Valentine fine sand.—Valentine fine sand ranks next in total avea
to dune sand, with which it is closely associated. Areas of various
sizes occur throughout nearly all parts of the county, mostly in the
drier valleys and pockets between hills and ridges of dune sand. In
the northern part many areas are around the edges of the sand hills.
In places they adjoin hard-land soils. This soil differs from dune
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sand mainly in having less pronounced relief which ranges from
nearly level to rolling and hummocky ; but differences in elevation do
not exceed 20 feet. The soil supports a somewhat heavier grass cover
than dune sand, and this feature, together with the lower and more
protected position of the soil, makes it more stable than that material.

The soil material, to a depth exceeding 6 feet, consists of gray inco-
herent lime-free sand. The material in the uppermost 2 or 3 inches
contains some organic matter and, in most places, is darker than the
material below. The difference in color, however, is very slight, and
the content of organic matter is nowhere sufficient to prevent drifting
when the native sod is destroyed.

Valentine fine sand has no surface drainage, as all the precipitation
is rapidly absorbed. Considering its sandy nature it has a rather
high moisture-holding capacity—about 1.3 inches per foot.*

This soil has little value for cultivated crops, on account of its low
organic-matter content and its instability when cultivated. The
greater part of it is included in pasture, although much of the land in
valleys throughout the sand hills is used for the production of native
hay. This soil has a slightly higher grazing and hay-producing value
than dune sand.

Sparta sand.—The profile of Sparta sand is almost identieal with
that of Valentine sand, but the Sparta soil has developed on water-
stratified sediments rather than on wind-blown deposits. The relief
also is more nearly level than that of Valentine fine sand.

Sparta sand consists almost entirely of very light grayish-brown
lime-free incoherent fine sand or medium sand to a depth exceeding
6 feet. The material in the topmost 2- or 3-inch layer contains barely
enough organic matter to make it slightly darker than the rest of the
soil.

Sparta sand 1s developed on light-colored sandy terraces lying from
10 to 15 feet above the flood plains on both sides of Calamus River in
Calamus Precinet and on smaller similar terraces along Plum Creek.
A few areas occur on an old high remnant of a nearly obscured sandy
terrace south of Niobrara River in the northeastern part of the county.

The moderate grass growth, chiefly of sandgrass and needlegrass
(Stipa), will support a cow or steer on about 9 acres during the
summer grazing season. Nearly all of the land is used for grazing,
although some hay is cut on the terraces along Calamus River, where
the vield ranges from 13 to 15 tons on each 40 acres. None of tlie soil
can be profitably used for cultivated crops, because of its tendency to
drift when not protected by a vegetative cover.

Rough broken Iand (Helt seil material).—The areas classed as
rough broken land (Holt soil material) ocenpy strips of varieus sizes,
few of which exceed 1 mile in width, on the valley slopes of several
deeply entrenched drainageways in the northern part of the county.
The broadest and longest strips ave those along Plum and Long Pine
Creeks, where they are continuous for more than 10 miles on both
sides of the streams. Most of this rough broken land slopes steeply
in one direction or another, and precipitous bluffs, ranging from 10
to 50 feet in height, are numerous. Run-off is rapid nearly every-

N(:b}f‘;g]r?l unpublished data compiled by J. C. Russell, agronomy department, University of
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where, and erosion iIs severe except in scattered coves and other small
areas where the slope is comparatively gradual.

The soil everywhere is shallow and rests on soft light-colored
sandstone within a depth ranging from 12 to 18 inches. It is com-
posed largely of sand or gravel formed from the disintegrated
sandstone. KExcept on the steepest slopes, enough organic matter has
accumtilated to darken slightly the immediate surface layer. Locally
where run-off is not rapid, the soil material is dark grayish brown
to a depth of 6 or & inches, but in most places it is light colored from
the surface downward. As it is developed from the same parent
formation that underlies the Holt soils, it is regarded as Holt soil
material.

Most of this Jand is covered with a sparse mixed growth of western
yellow (bull) pine, red cedar, bur oak, ash, and elm trees, some of
which are large enough for small-dimension lumber, but they are
used only for posts and firewood. The tree cover is not sufliciently
dense to prevent the growth of grass, except locally, and nearly all
of the land is used for grazing. In the less shaded areas and in
numerous small treeless patches, the growth of grama is dense.
About 70 head of cattle can be grazed on each section of this land
during the summer grazing season.

Boyd clay loam.—DBoyd clay loam has developed on the extremely
fine textured Pierre shale formation which is the lowest exposed
bedrock in the county. Most of the exposures of shale are on such
steep slopes and are subject to such continual erosion that little or
no soil has developed. On a few of the more gradual slopes, a
shallow soil has formed. Here the topsoil is very dark grayish-
brown or almost black lieavy clay loam, 8 or 10 inches thick. The
presence of a large quantity of decayed-grass remains accounts for
the dark color. i’otwithstanding its heavy texture, this soil is re-
markably friable, owing partly to the manner in which the lime is
distributed and partly to additions of some silt and sand washed
or blown onto it from higher lying soils, which have become more
or less mixed with the clay in the upper part of the profile. The
subsoil is poorly developed or is absent, owing to the resistance of
the underlying shale to weathering and soil formation, and the top-
soil ordinarily rests directly on the unweathered or only slightly
altered dark bluish-gray or light-gray shale, in which, at most places,
there 1s an intricate network of seams and cracks filled with finely
divided lime.

This is one of the least extensive soils in the county. It occupies
a few narrow strips, none of which exceeds 200 acres, on the lower
valley slopes along Niobrara River in Pine Glen Precinct.

Although Boyd clay loam has a higher water-holding capacity
than any other soil in the county, it absorbs moisture very slowly, and
only a small amount of the precipitation or of the run-oft from higher
land is able to penetrate it. Consequently, it remains droughty ex-
cept during years of unusually high moisture supply.

Only about 10 percent of this soil, including the less steeply sloping
areas where the topsoil is thickest, is devoted to cultivated ecrops,
chiefly corn and oats, of which the yields from the better fields are
10 and 1214 bushels, respectively, in normal seasons. The unculti-
vated areas, including the steeper and more severely eroded slopes,
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are used almost exclusively for grazing. They are coverd with a
fairly dense stand of mixed short and tall grasses which will support
a cow and calf on each 8 acres during the summer grazing season.

LAND USES AND AGRICULTURAL METHODS

Agricultural practices in Brown County are similar to those pre-
valling in other counties throughout north-central Nebraska. The
land, as a whole, is better suited for grazing and for the production
of native hay than for cultivated crops. During normal years over
80 percent of it is in pasture and over 10 percent in wild hay. A
part of the native hay is sold for cash, but most of it is used to help
carry cattle through the winter. Some hay is fed to work horses
throughout the year,

The cattle are largely beef animals. Most of them are raised
locally and are of high quality. Grade Herefords predominate,
although some Shorthorn and Aberdeen Angus cattle are raised.
Nearly all ranchers use purebred bulls, and some have purebred
herds. Only a tew of the beef cattle are grain-fattened, on account
of the scarcity of corn. Young calves generally are fed some oats
during cold periods, but most of the cattle not ready for market
are fed native hay in addition to pasturage during the winter. A
small quantity of grain or cottonseed cake may be added to the
ration. The common practice is to run the cattle on the range the
year round, feeding them hay in the winter until they ave 2 or 3
years old when they are shipped to the Omaha or Sioux City markets
as feeders. Many ranchers sell their spring calves in the fall to
feeders who fatten the calves for baby beef. Some ship in yearling
cattle for summer grazing and sell them in the fall. These animals
usually gain about 200 pounds during the grazing season, May 1 to
October 31. Most of the ranches will support from 40 to 60 cows
with calves a section the year round.

Dairy products are not a major source of income in this county,
although most farmers and ranchers keep from 5 to 10 milk cows,
usually of mixed beef and dairy breeding, and the surplus cream
and butter are sold locally.

Horses greatly declined in value just prior to 1932, and horse
raising became of minor importance. During the last year, however,
the price of horses has increased considerably, and horse raising is
profitable again; in fact most of the ranchers anticipate a rapid
expansion of the horse-raising industry. Nearly all of the horses
are raised to maturity on grass and hay. Grain is fed only to the
work animals.

Sheep raising is of minor importance. A few ranchers raise from
100 to 300 sheep annually, but the total number of these animals
seldom exceeds 8.000. Losses caused by coyotes and the danger of
close grazing by the sheep, with the resultant destruction of the
grass cover, has curtailed sheep raising, especially m the sand hills
where the stability of the sand depends mainly on the maintenance
of a protective grass cover. )

Hogs are raised on nearly all farms where corn or alfalfa is
grown, but few of the farmers have large herds, as most of the
grain is needed for cattle feed. In the sand hills where corn is
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scarce, the ranchers do not produce enough pork to supply their
own requirements. Most of the hogs are of Hampshire, Duroc-
Jersey, or Poland China breeding. There are few purebred herds,
but all the animals are of good quality.

Chickens are raised on all farms and ranches. The local demand
for poultry products is good, and chicken raising receives considerable
attention. The flocks range in size from 50 to several hundred
birds. Plvmouth Rock, Rhode Island Red, and Leghorn are the
principal breeds. Some of the farmers and ranchers maintain their
flocks by raising baby chicks purchased from hatcheries in the larger
cities. Some ranchers annually raise several hundred turkeys for
the fall and winter markets. Turkeys usually do well in the sand
hills, provided they receive adequate protection from coyotes. They
subsist largely on insects, although milk and grain are added to the
ration.

Corn is by far the most important cultivated crop, partly because
it is needed to supplement the hay and pasturage ration during the
winter and to feed the work animals and partly because it ean be
grown profitably on more sandy soils than can most other cultivated
crops. It is not so extensively grown, however, in Brown County as
in the more eastern and southern counties of Nebraska where the
proportion of sandy soils is less. Corn is planted between the first
and middle of May, usually in furrows, with a lister. It is cultivated
three or four times during the season, commonly with two-row culti-
vators. The crop is laid by in July, after which it receives no
further attention until harvest, except the removal of the more
injurious weeds by hoeing. Corn matures in September or early in
October, depending on the season. Most of it 1s husked from the
standing stalks, after which cattle and horses are pastured in the
fields during the winter. On some farms, especially those on the
more sandy soils, where yields of corn are rather low, the crop is
cut for fodder. Early-maturing varieties of vellow or white dent
corn are grown chiefly. Practically all of the seed is produced in
the locality where it is to be used.

Among the grain crops, oats rank next to corn in acreage. Only a
few of the soils are well suited for this crop, but it is needed to feed
the work horses and young livestock. Most of the oats are early-ma-
turing varieties, including Kherson, or strains of it, such as Nebraska
No. 21, a light-colored high-yielding strain developed by the Ne-
braska Agricultural College. The land to be used for oats is disked
generally and planted with a press drill late in March or early in
April. Early seceding generally results in the highest yields. The
crop matures in July and is cut with a binder or a header, depending
on the length of the stems. It is later shocled or stacked for thresh-
ing. Practically all of the crop is fed on the farms where produced.
During the winter cattle and horses are fed oat straw which is al-
most as nutritious as prairie hay. Smut, although seldom serious,
sometimes reduces the yield of oats during seasons characterized by
prolonged periods of rainy or cloudy weather. This disease can be
prevented to a great extent by spraying the seed before planting
with a solution of equal parts of formaldehyde and water.

Prior to about 1920, rye occupied a smaller acreage than wheat
during most years, but as more and more of the sandy land was
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brought under cultivation, rye, which does better on such land than
any other grain crop except corn, gradually increased in acreage
and 1s now grown more extensively than wheat. Rye is planted in
the same manner as oats but generally in the fall instead of the
spring. Fall-planted rye generally makes a good growth before
heavy frosts occur. It remains dormant during the winter, resumes
growth in early spring, and matures in July. The crop is harvested
m the same manner as oats. Some rye is planted for temporary fall
or spring pasture. Rosen is the principal variety.

Barley and wheat are grown only in a few fields on the finer tex-
tured soils. All the former and most of the latter crop are planted
in the spring in the same manner as oats. Practically all of the wheat
is sold, but the barley is used for feed. Turkey and Kanred are the
chief varieties of wheat, and Trebi and smooth-bearded varieties,
such as Comfort, are the principal varieties of barley.

The production of alfalfa is confined mainly to small scattered
fields on terraces and the better drained parts of the bottom lands
along Niobrara River and some of the larger crecks. The varieties
grown are among the most hardy obtainable, including Common,
?J‘rrimm, and Cossack, all which are resistant to winter-killing, Thor-
ough preparation of the seedbed is important in obtaining a good
stand. Farly plowing, followed by sufficient disking, harrowing, and
volling to compact the soil, is practiced in most places. About 15
pounds of good seed an acre is planted, usually by broadeasting, and
is covered by means of a harrow. A stand of alfalfa generally is
allowed to remain as long ag it yields profitably. The crop is cut two
or three times during the season. Some farmers pasture hogs in the
alfalfa fields during a part of the summer.

Systematic crop rotation is not practiced. Most farmers plant rye
or cats at 8- or 4-year intervals on land formerly used for corn.
Except throughout the bottom lands and terraces, legumes are scldom
grown on the grain land. Sweetclover, which has an unusually wide
adaptation, could be grown more extensively in rotation with grain,
especially on the coarser textured soils. It thrives on either wet or
dry soils and on soils of either sandy or clayey texture and not only
adds organic matter to the soil but, in common with other legumes,
fixes atmospheric nitrogen in nodules on its roots. It also 1s a
good soil binder and is especially valuable where wind or water
erosion is severe. In fact, it is practically the only cultivated crop
that can be used profitably in rotation with corn on the more sandy
upland soils of the county.

No commercial fertilizers are applied to the soils in this county.
A large quantity of manure is produced, but it is seldom used except
on some soils of the bottom lands and terrvaces where moisture is suffi-
cient to insure its rapid decomposition. When applied to the grain-
producing soils of the uplands, manure decomposes slowly and has a
tendency to reduce yields, especially during the first year, owing to
its drying effect on the soil. Considerable manure mixed with hay
is applied to denuded sandy areas around farmsteads and watering
tanks in the sand hills and to sandy recads and trails, in order to
retard wind erosion. On rented farms and ranches most of the
manure is spread on the land adjacent to the barnyard.
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CLASSIFICATION OF SOIL TYPES ACCORDING TO PRODUCTIVITY

In table 6 the soils of Brown County are classified according to
their estimated ability to produce the more important crops of this
general reglon. This classification compares the inherent produc-
tivity of each soil for each of the leading crops in the county to a
standard, namely 100, \uhCh is the rating given a soil thal is in-
herently the most productn e in the United Sl ates for the crop under
consideration and which ocmpxes sufficient acreage to warrant class-
ing it as the standard soil for that crop. The rating (100) is called
the base index and is the standard with which the productivity of

all other soils for a particular crop is compared. Thus a soil esti-
mmed to be half as productive of a given crop as the one }‘fwm the
base index rating receives an index of 50. A few unusua lly produc-
tive soils of small total acreage may have an index above 100 for a
specified crop.

TapLe 6.—Classification of soil types i Brown County, Nebr., according
to productivity*

Crop-productivity index 3 for—

. B
. ) - e Pnncxpal crops or type
Soil type 5 & 3 § == of farming
21215 2 |e5 213
2l iml<n® =&
AR & - |
Hall very fine sandy loam..________.___ 55 51551585 ] 5050 60 | 40 | General farming,

85 | 75 | Corn and alfalfa.
Cass loam (well drained) .. _..___._. 83 | 78 Do.
ass fine sandy loam (well drained) ..
Holdregeloam__._______._ ____________ ‘
Marshall very fine sandy loam, sandy-
substratum phase.
Heldrege fine sandy loam.________._._.__ 40 | 35 | 35 |1 40| 35 | 20
Marshall fine sandy loam, sandy-sub- | 40 | 35 135 | 40 | 35 | 20
stratum phase,

2
@
<
55
Lamoure fine sandy loam (well drained) | 0 | 40 | 40 | 45 | 40 | 50
40
30
45

Do.
60 | 33 | General farming,
Do.

65 {28 Do,
65 | 28 Do.

ass toamy fine sand (well drained)._._| 35 | 25| 25 | 30 | 25 | 40 | 65 | 70 | 48 | Corn and alfalfa,
Holt fine sandy loam.._.. ... _____ 30 130135130120 40)| 65| 26| General farming.
Ewing fine sandy loam. 2512513025120 |45 65133 Do.
O’ Neill sandy loam____.._._______.___ 25 (2530 (25 (254550 [ 30 Cogn, rye, and sweet-
clover.
Thurman fine sandy loam..co_.__.____ 25120 | 201 25]20|15|35]501!30 Do.
Boydelayloam _.__s .o _______.__ 20 1 25 | 25 | 25| 25 | 10 | 85 | 20 | 19 | General farming.
O’Neill fine sandy loam, upland phase..{ 20 | 15 | 15 { 20 { 15 | 10 | 30 | 50 | 20 | Corn, rye, and sweet-
clover,
Ewing loamy fine sand. 20 | 15| 15120 {15 {15 )35 {55 28 Do.
Thurman loamy sand__ 15110101156 [ 10 | 10| 30 ] 50 § 24 Do,
O’ Neill loamy fine sand, 1511010 {1516 {10]301{35 ] 21 Do.

Valentine loamy fine sand Do. ~
Lamoure fine sandy loam (poorly |.o_j . |oo__lo_joo_o]ooo_l.o._|110 | 84 | Native hay and "pas-
drained). ture.

Cass loam (poorly drained) ..._.____.__ e e e e 2| 105 | 89 Do.
Cass fine sandy loam, heavy-subsoil | ___|____ | __|cc_i__|-c__]-—-_|100 | 84 Do.
phase (poorly drained).
Cass fine sandy loam (poorly drained)__j____|.___| ___|____l____|._._1____j100 | 84 Do.
Cass loamy fine sand (poorly drained)._|___ 75 | 59 Do.
Gannett loamy finesand.._____._______ 105 ' 65 Do.
Valentine-Gannett complex 65 43 Do.
Scott silty clay loam. .. -l 80125 Do.
Sarpy fine sand___ -1 50 ‘ 19 Do
Spartasand....___ S35 Do.
Valentine fine sand.__ _| 85 l 21 Do.
Rough broken land {(Holt soil mat. 35118 Do.
Dune sand.__.. JEUROUNEN FEVRUSPSS FESRUOR) VRO PR SRS P 25 ' 15 Do
i

1 This table has been compiled jointly by officials of the following organizations: Soil Survey Division,
Bureau of Chemisiry and Soils, and Land Use Planning Section, Farm Security Administration, U. 8.
Department of Agriculture; and the Conservation and Survey Division and Agricultural College, Univer-
sity of Nebraska.

4 2 Soils are listed in approximate order of their general productivity in the county, the most productive
rst.

3 Soil types inherently most productive for the specified crop in the United States are given an index 100.
Only those inherently most productive soil types of significant acreage in the more widely known crop
regions have been given the standard of 100. The other indexes give the approximate production in per=
centages of the standard.

NoTE.—No ratings on grain and tame-hay crops are given on soils that | re definitely unsuited for cultis
vation, although some areas of these soils are farmed.
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le inherent productivity indexes show the natural ability of the
soil to maintain production at or near the level existing when the soil
has become adjusted to tillage. These indexes are established under
the assumption that the best cropping and soil-management practices
are followed, excepting those that would materially modify the soil,
such as the use of commercial fertilizers, residues, and manures from
crops not grown on the soil; terraces; irrigation; and artificial
drainage.

The soils are listed in the order of their general productivity, which
is determined chiefly by their ability to produce the more important
staple crops. No attempt is made to group the soils best suited for
particular crops, and no consideration is given to differences in the
auality of the crops.

As the soils in this county are not lined or treated with commercial
fertilizers, no rating is given to indicate their response to these
materials.

The factors influencing the productivity of the soils are mainly
climate, soil characteristics, and relief, or lay of the land. Since long-
time yields ® furnish the best available summation of the factors con-
tribufing to soil productivity, these were among the data used in
determining the inherent productivity indexes given in the table.

The rather low indexes given to most of the soils do not necessarily
indicate that these soils are poorly suited for the crops grown on
them. Some of the soils are among the strongest and most productive
in this general region. Few of them return as high yields of any
particular crop as are obtained on the standard soil for that crop, but
this, in most instances, is due mainly to less favorable moisture con-
ditions and surface features, or both, than occur in areas of the stand-
ard soil. Most soils in the county contain enough plant nutrients to
insuve higher yields were moisture more abundant.

In rating the soils on the bottom lands or flood plains, two index
ratings ave given, one applying to the better drained areas and the
other to poorly drained areas. The soil map, however, does not dis-
tinguish between these areas, except in localities where drainage is
so poor that a marshy condition prevails a part of each year. Such
areas are indicated by the conventional marsh symbol. Elsewhere on
the bottom lands the poorly drained tracts, although numerous,
cecupy such small patches and narrow strips that they cannot be
indicated legibly on a map of the scale used 1n this survey. Streams
occasionally overflow small local tracts on the flood plains, but no
special consideration is given to these tracts, because overflow is of
little importance in the agriculture of this county.

The table here presented is not based on enough factors which in-
fluence land use to warrant interpreting the ratings directly into
specific land values. It is based on essentially permanent {actors:
relating to the inherent productivity of the soils, and no consideration
has been given transitory economic factors. In some instances the
information on which the ratings are based is not so complete as:
desired, and further study may suggest changes.

s Data on long-time yields for specific soils were collected by the field party during and
subsequent to the soil survey. Also, free use was made of unpublished estimates on aver-
age annual crop yields for the period 1923-32, supplied by the Bureau of Agricultural
Tceonomics, U. §. Department of Agriculture, and the Nebraska State Department of

Agriculture, cooperating.
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The following tabulation gives the more important crops of the
county and the acre yield that has been set up as a standard of 100
for each crop. These ylelds represent long-time production averages
of the inherently most productive soils of significant acreage in the
United States for products of satisfactory quality and are obtained
without the use of soil amendments other than those produced directly
or indirectly by the soil.

Bushels
Corn (grain) 50
Qats 50
‘Wheat (all kinds) 25
Rye€ 25
Barley 40

Pounds
Alfalfa _.— 9,000
Sweetclover ______ I 4,000
Wild hay o 2,000

Cow-acre-days per year®

Pasture o 100

MORPHOLOGY AND GENESIS OF SOILS

Brown County is within the Chernozem soil belt of the United
States. It is so near the western edge of this belt, however, and in-
cludes so much of the sand-hill section that few of its soils have both
of the two outstanding features common to normal Chernozems,
namely, very dark brown topsoils and a zone of lime enrichment in
the subsoils, and in none of the soils are they well developed. The
distinguishing characteristics of most soils are the result more of local
parent materials and drainage conditions than of the broader environ-
mental influences of climate and vegetation.

All the soils, except those that are severely eroded or are composed
mainly of recent stream deposits, have developed under a grassy
vegetation. On the finer textured soils of the uplands and terraces
the chief grasses are Stipa comata, Bouteloua gracilis, and Buchloé
dactyloides, with Koeleria cristata, Agropyron smithii, and Andro-
pogon scoparius as secondary species. On the sandy uplands Cal-
amovilfa longifolia, Andropogon hallii, and Bouteloua hirsuia
dominate, with Redifeldia flexuosa and Muhlenbergia pungens in
scattered societies, especially 1n blow-outs and in heavily grazed areas.
On the subirrigated flood plains and in moist sand-hill valleys
Andropogon furcatus, Sorghastrum nutans, Panicum virgatum, and
Spartina pectinate are abundant, and Carex stricta, Typha latifolia,
and Seirpus wvalidus, in the order named, extend from the tall-grass
associations into the marshes and lakes.

Throughout most of the county the parent soil material either con-
sists largely of unstable quartzitic sand that is extremely resistant to
weathering and the formation of soil or oceupies such steeply sloping
-or poorly drained situations that soil development has been retarded
greatly. The only soils that appear to have attained a profile ap-

8 “Cow-acre-days” is a term used to express the carrying capacity of pasture land. As
used here, it is the product of the number of animal units carried per acre multiplied
by the number of days the animals are grazed without injury to the pasture. For ex-
ample, a soil type able to support 1 animal unit per acre for 360 days of the year rates
360, whereas another type able to support 1 animal unit per 2 acres for 180 days of the
yeél.r rqte;590. Again, if 4 acres of pasture support 1 animal unit for 100 days the
rating is 25,
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proaching maturity are those on the more nearly level parts of the
tablelands, chiefly in Pine, Buffalo, Ainsworth, and Johnstown
Precinets, and on some of the older terraces in the larger stream
valleys. In these areas, which cover probably less than 5 percent
of the county, the soils have formed on parent materials ranging in
texture from sand to silt. They have developed under good drainage,
however, in the absence of alkali, destructive wind erosion, or other
influences of a strictly local nature, and have reached a more ad-
vanced stage of development, consistent with the regional climate
and vegetation, than any other scil in the county. Their surface
layers are dark grayish brown or very dark grayish brown, and the
dark color extends to a depth ranging from 10 to 16 inches. Soils
developed on sandy materials have been leached almost entirvely of
their readily soluble salts, whereas those developed on silty deposits
have fairly well developed subsoil zones of lime enrichment, wherever
the silty material extends to or near the average depth of penetration
by moisture.

The following description of a profile of Holdrege loam, observed
on the smooth loess-mantled uplands in sec. 18, T. 30 N, R. 22 W,
may be regarded as typical of the more nearly mature silty soils:

1. 0 to 1% inches, dark grayish-brown friable gingle-grain very fine sandy
loam which is mulehlike when dry.

2, 114 to 4 inches, very dark grayish-brown friable loam or silt loam, with
an ill-defined laminated or platy structure. Crushing a lump of this
material produces no noticeable change in color.

3. 4 to 15 inches, dark grayish-brown friable silt loam with a fine-cloddy struc-
ture and a weakly expressed columnar form. The lumps are soft, small,
and irregularly shaped. They can bhe easily crushed between the fingers
and thumb, and the powdered material ig slightly lighter in color than
the surfaces of the structural aggregates.

4, 15 to 32 inches, dark grayish-brown friable heavy silt loam or light silty
clay loam. This layer is heavier than any above or below, but its
increased density is scarcely noticeable except by close comparison. It
has a fine-cloddy structure and a well-developed columnar form. A
lump of it is little or no lighter in eolor than one from the layer above,
but the crushed material is considerably lighter colored than that in
any overlying horizon.

5. 32 to 46 inches, grayish-brown friable and cloddy, but otherwise structure-
less, silt loam. 'The lumps, which range widely in size, are easily
reduced to powder form, although ecrushing produces little change in
color. The material is markedly columnar.

6. 46 to 65 inches, very light grayish-brown or grayish-yellow floury silt con-
taining considerable lime, chiefly in finely divided form thoroughly
mixed with the silt. This is the zone of carbonate accumulation. It
is slightly altered parent loess, into which the carbonates have been
leached from the overlying horizons. The loessial material is columnar
but otherwise structureless.

7. 65 to 96 inches, an incoherent mixture of gray sand and gravel. This ma-
terial does not enter into the solum, all which is developed in the
overlying loess deposit.

The transition between all the horizons of the profile is gradual in
color, texture, and consistence, but the contact between the base of
the zone of carbonate enrichment and the sand-and-gravel sub-
stratum is very sharp. The topmost two layers of the soil profile
are thickly matted with grass roots, and the topmost three layers
contaln an abundance of organic matter, which accounts for their
dark color. In the fourth layer, enough organic material is present:
to give the undisturbed soil a very dark appearance, but practically
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all of it is in filmlike coatings on the surfaces of the structural
agregates. When the agregates are crushed the powdered soil is
rather light colored. The film becomes progressively thinner with
depth, and the lower part of the profile is practically devoid of
organic matter. All horizons beneath the third contain scattered
worm casts and tortuous rod-shaped borings ranging from one-eighth
to one-fourth inch in diameter. The borings represent old cavities
formed by roots, worms, and insects, that have been filled subse-
quently with either lighter or darker material than that in the sur-
rounding matrix.

The Hall soil on the well-drained silty terraces of this county has
a profile that is almost identical with the one described, except for
a slight difference in texture of the topsoil.

The sandy-substratum phases of the Marshall soils are associated
with Holdrege loam on the thinly loess mantled uplands, where the
loessial deposit is slightly more sandy, porous, or thinner than
is typical. Here downward-moving waters have everywhere pene-
trated through the loess mantle and have removed the carbonates.
Therefore these phases of the Marshall soils have been unable to
develop a zone of lime enrichment in their subsoils. Otherwise they
closely resemble the Holdrege soils.

In the sandy parts of the county the only soils that have attained

normal or near normal development consistent with the regional en-
vironment are those of the Thurman and the O’Neill series, the cor-
responding types of which are almost identical in profile features.
The soils of the first-named series are on nearly level or gently rolling
uplands where they have developed from sands that were transported
mainly from areas to the west during Pleistocene time and were
deposited on outwash plains along the western edge of the Kansan
glacier.
” The O'Neill soils are on sandy terraces of smooth or slightly
hummocky relief. Although the Thurman and O’Neill soils consist
largely of sand, they apparently have remained for long periods
in their present positions undisturbed by destructive wind or water
erosion. They have accumulated an abundance of organic matter
and have developed very dark grayish-brown topsoils, ranging from
8 to 14 inches in thickness. The upper subsoil layers are brown and
well oxidized and rest on loose gray sand which extends downward
for many feet. Owing to their porous character, these soils have
been unable to develop a zone of carbonate enrichment in their
‘subsoils.

The rest of the soils owe their distinguishing features mainly to
‘the character of the local drainage and parent soil materials. Except
in poorly drained basins, none of the soils in the sand-hill areas has
accumulated much organic matter. Nearly all of them are lime {ree,
light colored, incoherent, and uniformly sandy throughout, although,
several have a surface layer that is slightly darker than the subsoil
layer. Dune sand, which is not classed as a soil, contains practically
o organic material aside from that in living or recently living grass
roots.

Most of the soils on the flood plains along streams and in wet
pockets and swales throughout the sand hills have almost black and,



SOIL SURVEY OF BROWN COUNTY, NEBRASKA 47

in many places, thick topsoils. Many of them also contain an abun-
dance of lime. No zone of lime enrichment or other evidence of
normal development, however, is present in their subsoils which
invariably are move or less splotched, streaked, and spotted with
rusty brown and gray, owing to imperfect drainage. In most of the
poorly drained valleys, pockets, and swales throughout the sand
hills, the soils are characterized by a glei layer at a depth ranging
from 4 to 6 feet.

Areas widely scattered on the sandy flood plains and in subirri-
gated sand-hill valleys, ranging from 1 to 20 square rods in size, have
soils which closely resemble the Solonetz soils and may represent
the true Solonetz type of soil development. The genetic history of
these soils, however, has not been traced, and no positive correlation
has been made. TIn these areas, nearly all of which lie within larger
areas of Cass soils, the topsoil is almost black structureless fine sandy
loam or loamy fine sand, ranging from 6 to 10 inches in thickness.
The second horizon is composed of thoroughly leached and almost
white fine sand or very fine sand. It seems to have developed
largely at the expense of an underlying claypan, with which it varies
inversely in thickness. In most places the light-colored sand layer is
less than 3 inches thick, but in some areas it is 10 or 12 inches thick.
The third horizon, or claypan, may or may not be continuous.
Where present it consists of brown extremely dense sandy clay or
clayey sand, ranging from less than 1 inch to about 2 feet in thick-
ness. The general appearance of this horizon varies greatly. In
some places it is simply a layer of massive sandy clay having com-
paratively smooth upper and lower surfaces and an abundance of
readily soluble salts, most of which are concentrated in the lower
half. Elsewhere the claypan is columnar in the upper part and
massive with a high salt concentration in the lower part. The tops
of the columns are light colored and well rounded, and the layer,
as a whole, has the appearance of a normally developed columnar
Solonetz. The only part of the profile to the base of the claypan,
however, that will not react vigorously with hydrochloric acid is the
light-colored sand immediately beneath the topsoil. In a few places
the claypan is made up of numerous ellipsoidal blocks having longer
horizontal than vertical dimensions and well-rounded edges and
corners. Many of the larger ones are more than 2 feet long. Some
of the smaller ones are almost round. The blocks are separated by
a network of seams and cracks, ranging from one-half to 3 inches
in width, filled with light-colored sand from the overlying layer.
Most of the blocks rest on incoherent rust-stained sand similar to that
beneath the surrounding Cass soil, but in some places they are
entirely surrounded by the lighter colored leached sand. Within the
areas characterized by the blocky claypan are scattered patches oc-
cupying from 8 to 10-square feet, in which the compact material, if
originally present, has been replaced entirely by the leached sand
which extends from the base of the topsoil to the underlying rust-
stained sand. Owing to their local occurrence and small extent the
Solonetzlike areas are not shown geparately on the accompanying
goil map.

Mechanical analyses of several soil profiles are given in table 7.
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TABLE T.—Mechanical analyses of several soil profiles in Brown County, Nebr.

A -
. Fine | Coarse| 1% | Fine | 1Y :
Soil type and sample number Depth e diuvm fine Silg Cla;
gravel | sand | (M3 ! sand | 09 Y
Inches | Percent | Percent | Percent | Percent | Percent | Percent | Percent
0.2 4.0 13.5 35.6 17.7 17.0 12.0
.4 4.0 13.8 36.4 19.1 11.3 15.0
7.4 10. 8 10.2 19.1 16.2 15.5 20.8
6.3 1.7 212 33.0 15.4 7.6 4.8
.3 3.2 11.5 39.0 18.3 17.8 9.9
.3 3.0 7.9 271 21,4 25.2 15.1
378307. 0 ] 1.2 3.7 20.3 34.1 38.2
378308 . .1 .4 .8 4,5 22.8 41.1 30.4
378309.. W1 W7 19 6.3 22.8 41.3 26.8
1.7 9.5 27.5 50.1 6.3 1.2 3.6
.8 2.9 2.4 4.0 23.0 47.7 19.1
.8 3.0 2.4 4.2 21.9 48. 4 19. 6
1.4 5.7 3.7 4.3 19.5 42.8 22.7
.3 1.6 1.2 2.9 15.7 44. 4 33.9
.2 .5 .3 2.2 21.2 43.9 31.8
0 .2 .2 1.9 21,1 48.0 28.7
8.4 27.0 20.1 17.9 9.0 10.3 7.3
0 3.1 13.1 57.1 14.0 7.5 5.2
.1 4.2 17.2 65.1 9.3 .2 3.9
0 2.9 13.3 84.0 15.7 .6 3.5
SUMBMARY

Brown County is in north-central Nebraska. It is rectangular and
comprises 1,215 square miles, or 777,600 acres. The northern bound-
ary follows the somewhat irregular course of Niobrara River.

The county is part of a former nearly level to rolling constructional
plain on which stream dissection and wind erosion have produced con-
siderable relief. It comprises all or parts of four rather well-defined
phrsiographic divisions: Niobrara Valley, Ainsworth table, Long
Pine table, and the sand-hill section.

The county, as a whole, is well drained, although the water table
is near or above the surface of the ground in some of the sand-hill
valleys and pockets and in spots on the valley floors along some of
the drainageways.

The elevation ranges from about 2450 feet to 2,620 feet above sea
level. The land slopes gradually to the south and east.

The climate is continental, with a mean annual temperature of
47.7° F. and a precipitation of 25.23 inches. The rainfall generally is
well distributed in early summer, but dry spells are common during
July and August.

All the county is within or adjacent to the sand-hill section of
Nebraska, where the stability and utilization of the more extensive
soils depends largely on the maintenance of their native-grass cover.
Only the finer textured soils and those which are protected from blow-
ing by a favorable relief or moisture supply can be used economically
for the production of cultivated crops.

The preponderance of soils suited mainly for grazing land and
the production of wild hay has necessitated dependence on the rais-
ing of livestock, chiefly cattle, for revenue since the earliest settle-
ments were made. According to the Nebraska agricultural statistics,
only ahbout 9 percent of the land in the county was under cultivation
in 1929, and the rest was used chiefly for native-pasture and hay land.
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In the cultivated areas, mainly on the Ainsworth and Long Pine
tables, most of the crops grown are those that can be used for feed
to supplement the livestock ration of native hay during the winter.
Corn occupies most of the tilled land, followed by oats, rye, timothy
and clover mixed, alfalfa, and sweetclover, ranking 1n acreage in
about the order named during most years.

The most extensive fine-textured soils are the Holdrege and Mar-
shall, which occur only on the tablelands, and Hall very fine sandy
loam which is on rather silty terraces. These soils are intensively
farmed, are admirably suited for all crops common to the section,
and produce most of the grain and tame hay grown in the county.
They occupy, however, less than 5 percent of the total area. B

Throughout the uplands and terraces are numerous areas where
the soils, although composed largely of sand, have accumulated
enough silt and organic matter to give their surface layers a loamy
texture. In these areas, which include moderately coherent types of
the Thurman, Ewing, Valentine, and O’Neill soils, the topsocil layers
are darker and more stable than the corresponding layers in dune
sand, Valentine fine sand, and Sparta sand of the strictly grazing
land areas. In some of them the topsoils are sufficiently stable and
contain enough organic and fine mineral materials to allow culti-
vation. This is particularly true of Thurman fine sandy loam,
O’Neill sandy loam, and an upland phase of (’Neill fine sandy
loam, where such crops as corn, rye, and sweetclover are grown
rather extensively and return profitable yields in most years.

The rest of the moderately coherent soils have topsoils that are too
loose for cultivation, unless extreme care is taken to prevent wind
erosion. They include Thurman loamy sand and the loamy fine sand
types of the Ewing, O’Neill, and Valentine soils. These soils are
devoted mainly to the production of native hay, for which they are
much better suited than are the strictly grazing land soils.

The most valuable soils in the county for the production of wild
hay are the Cass, Lamoure, and Gannett. The first two named are
on flood plains along streams, and the Gannett soil is in subirrigated
valleys, pockets, and swales throughout the sand hills.

The most widely distributed soil material is dune sand which, to-
gether with Valentine sand, Sparta sand, rough broken land (Holt
soil material), and Boyd clay loam, comprises most of the grazing
land. None of these soils and land types is suited to cultivation.

All the soils contribute their products mainly to cattle raising.
Some wheat is grown on the Holdrege, Marshall, and Hall soils, but
during most years this crop occupies only a few small and widely
scattered fields. The greater part of all crops, except wheat, is fed
to beef cattle which are the chief source of revenue. Most of the
cattle are of Hereford breeding and are raised locally,






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, 1933 (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 Agri-
culture as in the judgment of the Secretary of Agriculture are deemed
necessary.
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Accessibility Statement

This document is not accessible by screen-reader software.
The U.S. Department of Agriculture is committed to making its
electronic and information technologies accessible to individuals
with disabilities by meeting or exceeding the requirements
of Section 508 of the Rehabilitation Act (29 U.S.C. 794d), as
amended in 1998. Section 508 is a federal law that requires
agencies to provide individuals with disabilities equal access to
electronic information and data comparable to those who do not
have disabilities, unless an undue burden would be imposed
on the agency. The Section 508 standards are the technical
requirements and criteria that are used to measure conformance
within this law. More information on Section 508 and the
technical standards can be found at www.section508.gov.

If you require assistance or wish to report an issue related
to the accessibility of any content on this website, please
email Section508@oc.usda.gov. If applicable, please include
the web address or URL and the specific problems you have
encountered. You may also contact a representative from the
USDA Section 508 Coordination Team.

Nondiscrimination Statement

In accordance with Federal civil rights law and U.S.
Department of Agriculture (USDA) civil rights regulations and
policies, the USDA, its Agencies, offices, and employees, and
institutions participating in or administering USDA programs
are prohibited from discriminating based on race, color,
national origin, religion, sex, gender identity (including gender
expression), sexual orientation, disability, age, marital status,
family/parental status, income derived from a public assistance
program, political beliefs, or reprisal or retaliation for prior civil
rights activity, in any program or activity conducted or funded
by USDA (not all bases apply to all programs). Remedies and
complaint filing deadlines vary by program or incident.

Persons with disabilities who require alternative means of
communication for program information (e.g., Braille, large
print, audiotape, American Sign Language, etc.) should contact
the responsible Agency or USDA's TARGET Center at (202)
720-2600 (voice and TTY) or contact USDA through the
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Federal Relay Service at (800) 877-8339. Additionally, program
information may be made available in languages other than
English.

To file a program discrimination complaint, complete the
USDA Program Discrimination Complaint Form, AD-3027, found
online at http://www.ascr.usda.gov/complaint_filing_cust.html
and at any USDA office or write a letter addressed to USDA and
provide in the letter all of the information requested in the form.
To request a copy of the complaint form, call (866) 632-9992.
Submit your completed form or letter to USDA by:

(1) mail:  U.S. Department of Agriculture
Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, SW
Washington, D.C. 20250-9410;

(2) fax:  (202) 690-7442; or

(3) email: program.intake@usda.gov.

USDA is an equal opportunity provider, employer, and lender.
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