SOIL SURVEY

Barron County
Wisconsin

Series 1948, No. 1
Isgued August 1888

UNITED STATES DEPARTMENT OF AGRICULTURE
Soil Conservation Service
In cooperation with the
WISCONSIN GEOLOGICAL AND NATURAL HISTORY SURVEY
8oil Survey Division
and the
WISCONSIN AGRICULTURAL EXPERIMENT STATION



How to Use THE SOIL SURVEY REPORT

ARMERS who bave worked with their
soils for a long time know about dif-
ferences among soils on thelr own farms
and perhaps about differences among solls
on the farms of their immediate nelghhors.
‘What they do not know, unless soll surveys
have been made, is how nearly their solls
are like those on experiment stations or
on other farms, elther In their State or
other States, where farmers have galned
experience with new or different farming
practices or farm enterprises. Farmers of
Barron County can avoid some of the risk
and uncertainty involved in trylng new
crop and soll management practices by
using this report, for it maps and describes
the solls of their county and therefore
allows them to compare soils on their farms
with solls on which new developments have
proved successful,

SOILS OF A PARTICULAR FARM

All the soils in Barron County are shown
on the soll map accompanying this report.
One inch on this map Is equal to %4 mile on
the land. 'To learn what soils are on any
farm, it is flrst necessary to locate this
farm on the map. This Is easily done by
using landmarks such as roads, streams,
villages, dwellings, and other features to
locate the boundaries.

The next step is to identify the sofils.
Suppose, for example, you find on your
farm an area marked with symbol Cs.
Look among the colored rectangles in the
margin of the soll map and find the one
with Cs printed on it; this symbol means
Campia silt loam, nearly level. All areas
of this sofl, wherever they occur on the mup,
are Identifiled by the color and symbol
shown in this rectangle.

What is Campla silt loam, nearly level,
like, and to what uses is It suited? This
information will be found in the section on
Soll Descriptions.

How much does Campla silt loam, nearly
level, produce under the management it
now recejves, and how much will it produce
if management is Improved? First read
the introductory part of the section, Use,

Manngement, and Productivity of Barron
County Sofls, which explalns the funda-
mentals of good management and how the
sofls of this county have been placed in
management groups, and subgroups, all the
solls needing about the same management
in one subgroup. Then turn to munage-
ment group 1-A, which is made up of
Campla silt loam, nearly level, and other
solls that require about the same munage-
ment. Read about the crop rotations and
manngement practices snggested for them.
Then turn to table 8 and read in columns
A the crup yields expected under present
management, and {n columns B the ylelds
expected under suggested management.

SOILS OF THE COUNTY A8 A WHOLE

A general idea of the solls of the county
is given In the Introductory part of the
section, Use, Management, and Produc-
tivity of Barron County Solls, and in the
section, Soll Sertes and Their Relation to
Landscape Types. These sectlons tell
about the principal kinds of solls, where
they are found, and how they are related
to one another. After reading these sec-
tions, study the soll map and notice bow
the different kinds of soils tend to be ar-
ranged in different parts of the county.
These patterns are often assoclated with
well-recognized differences in type of farm-
ing, land use, and land use problems.

A newcomer to the county, especially it
he considers purchasing a farm, will want
to know about the climate; land use; the
principal farm products and how they are
marketed; the kinds and conditions of
furm tenure, inciuding tenancy; avail-
ability of roads, rallroads, and electric
services; the Industries of the county; and
cities, villages, and population character-
Istics. Information about all these will be
found In the sections, General Nature of
Barron County, and Agriculture of Barron
County.

Those Interested in how the soils of the
county were formed and how they are re-
lated to the great soil groups of the world
should read the section, Genesis, Olassifica-
cation, and Morphology of Solls.
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RIGINALLY settled by lumbermen, Barron County is now pre-
dominantly a dairying and livestock area. Livestock farms far
outnumber all others in the county. Most of the crops harvested are
consumed by livestock on the same farm. The growing season is short
and limits crops that can be grown. About half of the farmland is
used for pasture. Milk is almost the only farm product sold outside
of the county. Most of the county is covered with gravel, sand, and
clay deposited by glaciers. Over much of this a thin layer of wind-
carried silt was deposited. Iakes and bogs are numerous.

To provide a basis for the best agricultural use of the land, a coopera-
tive soil survey was made by the United States Department of Agricul-
ture, the Soil Survey Division of the Wisconsin Geological and Nat-
ural History Survey, and the Wisconsin Agricultural Experiment
Station. The survey was completed in 1947 and, unless otherwise
specifically stated, information in this report refers to conditions at
the time the survey was completed. A preliminary soil map, based
on this survey, was prepared and distributed by the University of
Wisconsin, It was designed primarily to be used until this report
was published.

GENERAL NATURE OF BARRON COUNTY

Location and Extent

Barron County, in the northwestern part of Wisconsin, is a square
about 30 miles on each side. It is bounded by Polk Connty on the
west, Washburn and Burnett Counties on the north, Rusk and Chip-
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pewa Counties on the east, and Dunn and Chippewa Counties on the
south. The total county arca of 889 square miles includes 866 square
miles, or 154,240 acres, of land area. Barron, the county seat, is in the
center of the county. Tt is 108 miles north of Ia Crosse, 188 miles west
of Green Bay, 191 miles northwest of Madison, and 242 miles north of
Milwaukee (fig.1).

BARRON
d \J
A b,% <]
. "/Lq-
BAU_CLAIRE g
- \ MAII)‘"‘I!I.D
% GREEN BAY
NN ]
<3
\
LA cnosss\m
*,
1’0
.
®
MADISON MILIWAUIBE

Seate Agricultura! Experiment Station et Madison

Frqune 1.—Location of Barron County in Wisconsin.

Physiography, Relief, and Drainage

Barron County lies in the Superior Upland physiographic division
of the United States.* It consists of a fairly level or gently sloping
central plain rimmed on the southwest by dissected sandstone and dolo-
mitic hills, on the north by moraines, and on the east by a range of
quartzite ridges. The central plain is a northern extension of the
geographical province of Wisconsin recognized as the “Central Plain”

‘ Fenneman, N. M. PIIYSIOGRAPIY OF EASTERN UNITED STATES. 091 pp, illus
New York and London. 1938.
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by physiographers. This plain slopes to the south. It was strongly
dissected by streams before glaciation but is now covered by glacial
drift of varying but usually great thickness.

The southwestern hills ave part of the “Western Upland” of Wis-
consin.® They are composed of Lower Magnesian (Prairie du Chien
group) limestone, which here overlies the Cambrian sandstone of the
Central I’lain. This area, however, has been covered by glacial drift
derived from igneous rocks, and only a few outcrops of limestone are
left exposed. One outcrop shows along Turtle Creek, northeast of
Prairie Farm.

The Northern Highland, known as the Barron Hills, lies chiefly in
the towns of Sumner and Doyle in the eastern part of the county. This
group of rolling quartzite hills extends northeast and southwest. It
rises 300 to 600 feet above the nearby Central Plain. These hills con-
sist of pre-Cambrian rock, covered by a relatively thin deposit of
glacial till.

On the basis of the local surface relief and geologic materials, six
landseape types can be distinguished in Barron County (fig. 2).

Elavations
In test

Froure 2.—TLandscape types in Barron County, Wis.: (1) Rough upland, (2)
Smooth upland, (3) Flats, (4) Hilly upland, and (5) Barron Hills.

These landscape types are as follows:

(1) The rough uplands of the northern, western, and castern edges
of Barron County.

(2) The smooth uplands or rolling till plains of the central and
northern parts of the county. Recessional moraines which extend
from Turtle Take to Haugen and Angus to the Barron Hills ave out-
standing on the till plain.

(3) The broad flats or outwash plains extending from near New
Auburn, just outside the county, through Cameron, Barron, Rice Lake,
and Brill to the northern county line.

(4) The hilly uplands of sandstone and siltstone in the south.

(5) The rugged quartzite Barron Hills of the northeast, with their
bold talus slopes.

" Durand, Loyal, Jr. PIHYSIOGRAPIIIC DIAGRAM OF WISCONSIN. In Barron County
Agriculture, County Agr. Sta. Ser. Wis. Crop and Livestock Reporting Serv.
56 pp., illus. Madison, Wis.
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(6) Alluvial and colluvial soils. These are narrow deposits of
material washed from nearby uplands. This landscape type is not
shown in figure 2 because the individual areas are too small and
scattered.

Much of Barron County has been covered by a thin deposit of loess,
or wind-carried soil material. The soils have developed from thin
loess and glacial drift, except where the drift is very thin in the
southernmost part of the county. Here, such soils as the Boone and
Hixton have formed on bedrock of sandstone, siltstone, and shale.

Elevations ® range from 1,015 feet where the Red Cedar River leaves
the county to 1,640 feet in the highest part of the Barron Iills. Other
clevations are: Barron, the county seat, 1,122 feet; Cumberland, 1,251
fect; Prairie Farm, 1,065 feet; and Chetek, 1,050 feet.

The general drainage pattern is dendritic and is interrupted by
many lakes and bogs. This pattern is rather indefinite in the north-
western part of the county \)ecause of the young, morainic type of
relief. The larger lakes are Red Cedar, Beaver Dam, Chetek, Prairie,
Rice, Bear, and Pokegama. The principal streams of the area are the
Hay River and the Red Cedar River with its tributaries, the Yellow
and Chetek Rivers. The Hay and Red Cedar Rivers join in Dunn
County.

Geology

Brprock : Under almost all of Barron County are Cambrian sedi-
ments which overlie un ancient peneplain formed on granitic bedrock.
These sedimentary vocks have been grouped into three formations.
The Trempealeau lies above the Franconia, and the Dresbach is the
lowest.” The formations consist of beds, or strata, of sandstones, silt-
stones, and shales, which vary considerably in thickness and other
characteristics. Most of these rocks are soft, but some layers are more
resistant. The sediments range in color from white through red and

cllow-brown to green. Glauconite, or “green sand,” is found chiefly
i the Franconia formations, especially near the village of Prairvie
Farm.

The pre-Cambrian bedrock reaches the surface in the northeastern
part of the county as the Keweenawan (Huronian) quartzite of the
Barron Hills. The quartzite generally is very resistant to weathering
but varies markedly both in hardness and color. In the extreme south-
western corner a small amount of Lower Magnesian dolomite (Prairie
du Chien group) forms the bedrock.

Graciarn Derosirs: Some geologists believe that the continental
glaciers invaded this area three different times. The surface of nearly
all of the county is covered by glacial drift (fig. 3). These deposits
vary in thickness from more than 150 feet in the northwestern part
of the county to 1 foot or less in the extreme south. Two striking
landscape features probably caused by glacial activity are the exten-
sive outwash plains and the prominent recessional moraine, which
circles the county on the west, northwest, north, and east.

® MARTIN, LAWRENCE. THE PHYSICAL GEOGRAPHY OF WISCONSIN. Wis. Geol.
and Nat. Hist. Sur. Bul. 37. Ed. 2, 608 pp., illus. 1932,

"TawArtes, F. T. BURIED PRE-CAMBRIAN OF WISCONSIN. Geol. Soc. Am. Bul.
42: 714-750, illus. 1931.
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T. 34 N.

Freaure 3.—Distribution of soil parent materials in Barron County, Wis.: (1)
Deep till, rough moraine; (2) Shallow till, silt cap, smooth moraine; (3) Silt
cap, very thin till; (4) Silt cap, scattered glacial boulders; (5) Pitted outwash;
(8) Silt cap, smooth outwash; and (7) Glacial lakebeds. The heavy solid line
shows the southern limit of Middle Wisconsin (Cary) glaciation, and the
broken line shows the southern limit of Early Wisconsin (Iowan) glaciation.

The very thin glacial till in southern and southwestern Barron
County is considered by Mathiesen ® to be older than the thicker till
to the north. Either this was a thin deposit, or postglacial erosion has
removed practically all of it.> The thin drift consists mainly of scat-
tered glacial boulders. It has little influence on soil characteristics.
The relief is that of an eroded sandstone area characterized by steep
hills and narrow valleys.

In the towns of Prairie Farm, Arland, Dovre, Maple Grove, and
Prairie Lake the till is thicker and is considered to be Early Wiscon-
sin or Iowan in age. No prominent moraines occur in this area, and
relief is determined by the conformation of the bedrock.’® The soils

8 MATHIESEN, JOEN T. THE PLEISTOCENE OF PART OF NORTH\WESTERN WISCONSIN.

Trans. Wis. Acad. of Sci., Arts, and Letters, 32: 251-272, illus. 1940.
*TawalTes, F. T. Personal communications and joint inspection of the area.
¥ See footnote 8.
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are influenced by the till, but many small areas of soil on steeper slopes
have developed from the bedrock material.

The northern two-thirds of the county is covered by glacial till 3
feet or more in depth. This deposit was laid down by two lobes of
the Wisconsin (Cary) ice sheet (fig. 3), which left a rough recessional
moraine and, south of that, a smooth ground moraine. This ground
moraine is almost free of kettle holes and marshes and has fewer stones
than the till north of it. It is thought that the Cary ice retreated so
quickly from the area south of the recessional moraine that the ice
left no terminal moraine and only a moderately thick deposit of till.

The large recessional moraine is composed of stony drift, which has
many steep slopes and numerous kettles and kames. Many lakes,
ponds, and marshes occur in this area of deep glacial till.

Both pitted and unpitted outwash plains are in this county. The
smooth unpitted outwash consists of level plains of sand and gravel
which were deposited by glacial melt waters. The pitted outwash
plains contain many kettles, or holes, formed when buried ice blocks
melted. Many of these kettles now contain marshes or ponds. The
pits are most numerous near the Cary recessional moraine; the deepest
pits are near Red Cedar Lake and Beaver Dam Lake. Both hori-
zontal bedding and crossbedding of the strata ave found in the out-
wash plains.

Oraer Errects oF GraciaTion : Several old glacial stream channels
cross the county. Some of these have more than one terrace level. The
higher terraces, considered to be older, are covered by deeper silt
deposits. The younger, lower terraces were probably formed as the
ice retreated across the northern boundary of the county.

A loess deposit, ranging from a few inches to several feet in thick-
ness and resting on sandstone, siltstone, quartzite, glacial till, and out-
wash, covers many areas. This deposit was probably laid down dur-
ing and shortly after the period when the ice stood at the prominent
recessional moraine. In general, the silt is thickest in the south-
western part of the county and gradually thins to the north.

The time of silt (loess) deposition is indicated by the river terraces.
The silt mantle is about as thick on the highest river terraces as on
the uplands. It is thinner on the medium terraces and absent on the
low terraces. This indicates the silt was blown onto this area after
the deposition of the till and the formation of the outwash plains and
higher river terraces, and for a short time after the formation of the
intermediate terraces. No silt is on the lowest, or youngest, terraces.

Several glacial lakebeds show deep deposits of stratified silts and
clays. These silts and clays are calcareous at depths of 7 to 9 feet.
The surface horizons of the soils developed from these deposits are
similar to those of soils developed on deep silt over outwash. Other
soils have formed on old beach deposits at the edges of the glacial
lakebeds (fig. 4).

Differences among the soils of Barron County do not seem to de-
pend on differences in age of glacial deposits. More influence seems
to be exerted by local variations in thickness of the silt deposits, in
thickness and composition of the glacial drift, and in the type of bed-
rock beneath.
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Freuke 4.—Sandy ridge, probably a beach deposit, bordering an old glacial
lake plain now occupied by Campia silt loam. Area shown is northeast of
Vermillion Lake.

Climate

The climate is characterized by wide extremes in temperature be-
tween winter and summer. Extreme cold for periods of 2 to 3 days
alternate with warmer days during midwinter. The average winter
temperature, as recorded at the Cumberland station, is 13.5° . The
lowest recorded temperature was 52° below zero, and the highest 107°.
Table 1 shows the longtime average monthly, seasonal, and annual
temperatures and precipitation. The average number of days without
a killing frost ranges from 110 to 120 in the southeastern half of the
county to 130 to 140 in the northwestern corner.* The average date
of the last killing frost in spring is May 11, and of the first in fall,
September 24. %’Iune 4 is the latest date on which a killing frost has
been recorded in spring, and August 28, the earliest in fall.

Probably the longer frost-free season in the northwestern part of
the county is due to the better air drainage on higher grounci. The
length of the frost-free season varies considerably from year to year;
it ranges from 70 to 171 days at Barron. The average season 1is too
short to mature open-pollinated varieties of corn for grain; there-
fore, most of the corn is grown for silage. Since the introduction
of earlier maturing hybrid corn, corn production for grain has in-
creased. Small grains and hay crops are well adapted to the climate
of the area because they tolerate lower temperatures and light frosts.
’é‘he average growing season for such crops may be as much as 160

ays.

Precipitation is quite evenly distributed throughout the county,
mostly in the form of slow rains. June is the wettest month, with

"“UNITED STATES DEPARTMENT OF AGRICULTURE. CLIMATE AND MAN. U. S.
Dept. Agr. Yearbook of Agriculture 1941. 1248 pp., illus.
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TasLe 1.—Normal monthly, seasonal, and annual temperaturc and
precipitation at Cumberland, Barron County, Wis.

[Elevation, 1,240 fect]

Temperature ! Precipitation 2
Month
Absolute{Absolute Driest | Wettest | Average
Average| maxi- mini- | Average| year year snowfall
mum mum (1932) | (1941)

°F. °F, °F, Inches | Inches | Inches | Inches
December.. _ . 17.0 61 —36 1. 02 0. 67 0. 99 9. 4
January_.____ 11. 4 54 ~43 1. 04 1. 46 1. 33 0.8
February____ 12.0 53 —52 . 85 1. 40 1.10 10. 8
Winter____ 13.5 61 —52 2.91 3. 53 3.42 30.0
March..___. 24. 6 77 —22 1. 66 1.01 1. 45 10. 3
April_______. 41. 4 87 —1 2.33 1.35 2. 40 2.5

May___._._._ 56. 5 104 23 3.87 1.84 4. 05 0
Spring____ 40.8 104 —22 7. 86 4. 20 7.90 12.8

June._._.___ 64. 2 96 31 4. 38 2. 34 4. 49 0

July_ _.____. 70. 9 107 36 3.45 4. 19 3. 51 0

August______ 67. 4 99 30 4. 21 2.37 10. 43 0

Summer.... 67. 5 107 30 12. 04 8. 90 18. 43 0

September__ . 59. 1 92 19 3. 87 1.18 7.74 0
October_.___ 46. 0 80 8 2.17 1. 26 4. 63 1.6
November__ . 29. 7 74 —11 1. 64 1. 98 1. 31 4.6
Fall_______ 44.9 92 —11 7. 68 4. 42 13. 68 6. 2
Year______ 41. 7 107 —52 | 30.49 21.05 | 43.43 49. 0

! Average temperature based on a 23-year record, 1931 to 1953.
2 Average precipitation based on a 23-year record, 1931 to 1953.

an average of 4.38 inches. Winter precipitation comes in the form of
snow. The average total snowfall is about 49 inches.

During the summer months thunderstorms occur. Occasionally
they are violent and accompanied by damaging hail and high winds.
Tornadoes are infrequent. The average amount of sunshine is some-
what more than 50 percent of the possible amount for the year.

Vegetation

This county was originally heavily wooded with mixed coniferous
and deciduous forest. Oak, hickory, maple, and basswood grew on
the heavier soils, and pine and hemlock on the lighter soils. There
were small scattered areas of open grassland in parts of the county.
A few peat bogs supported mixed hardwoods, but most of them were
covered with spruce and tamarack trees and willow and alder shrubs
or with dwarf heath shrubs and scattered trees.
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At present, the largest tracts of woodland are in the northwestern
part and along the eastern side of the county, especially in the Bar-
ron Hills.

Organization and Population

The French fur trader, Augustine Cadotte, is credited with being
the first white man to establish residence in the area now called Bar-
ron County. The first Americans to settle were lumbermen operatin
out of Menominie in Dunn County. In 1848, Knapp, Stout, :m(%
Company started a sawmill near Prairie Farm. Permanent settlement
was begun soon after 1856, when farmers took up land north of
Prairie Farm village. Later the oak openings (areas covered with
tall grasses and scattered oak trees) in Dallas Town were cleared.
General fa,rmin%, mostly on a subsistence basis, developed with the
cleaving of the land. Farming was still incidental to lambering at
the close of the 19th century.

A change in emphasis from forestry to farming took place from
about, 1900 to 1920. Potatoes, wheat, rye, and buckwheat were the
principal sources of income. The climate favored Fasture and hay
crops, and by 1920 dairying was one of the important farm enterprises.
Since 1920 there has been an increase in dairy cattle. In 1949 dairy
products sold by Barron County farmers accounted for nearly 70
percent of their total farm income.

The population of Barron County in 1950 was 34,703, or 40.1 persons
per square mile. Forty-seven percent of the population was rural and
reported farming as the major source of income.

Barron County is divided into 25 minor civil divisions, or towns,
These include 10 incorporated cities and villages. Rice Lake, the
largest city, has a population of 6,898. Other incorporated places are
Barron, 2,355; Cumberland, 1,872; Chetek, 1,585 : Cameron, 963; Al-
mena, 406; Turtle Lake, 696; Dallas, 370; Prairie Farm, 343; and
Haugen, 246.

Industries Related to Agriculture

A survey by the county agricultural agent shows that within Barron
County there are 8 creameries, 11 cheese factories, 9 vegetable packing
and processing plants, 8 woodworking mills, 2 meat-packing plants, 1
woolen mill, and 6 machine shops.

The marketing facilities provided by the creameries and cheese
factories have encouraged a shift from general farming to a highly
specialized type of dairy farming. Milk is by far the major source
of farm income.

Hunting and fishing, the principal outdoor sports, attract consider-
able tourist trade to the county.

Transportation and Markets

Barron County is served by two railroads. The Chicago, St. Paul,
Minneapolis, and Omaha Railroad connects Barron County with
Duluth, Madison, Minneapolis, and Chicago; and the Minneapolis,
St. Paul, and Sault Ste. Marie Railroad connects Barron County with
St. Paul and Minneapolis. Scheduled airline transportation is not
available, but several small municipal or private airports furnish
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some passenger service. Bus transportation is available from most
of the county to the nearby cities.

United States Highways Nos. 8, 53, and 63 and State Highways 48
and 25 carry most of the through auto traflic and are routes for truck
transportation. The Federal and State highways and many of the
county roads are surfaced with asphalt. The roads are kept open
throughout most of the winter. Some snowplowing is done by milk
trucks as they travel their regular routes to pick up milk.

Milk collection service is available to all -parts of Barron County.
Most of the milk brought to Rice Lake, Turtle Lake, Cameron, or
Barron is processed before shipment to other markets. The principal
agricultural markets are Minneapolis, Chicago, and Duluth. Few
products other than milk are sold outside the county.

AGRICULTURE OF BARRON COUNTY
Types of Farming and Land Use

The climate of Barron County is more favorable for hay and pasture
than for grain crops. This encourages dairying and has brought
about a su%stantial reduction in cash grain crops and a great increase
in hay and feed crops. Corn for silage is very important. Legume
hay, such as clover or alfalfa, occupies the largest acreage. The acre-
age of oats, a good nurse crop for hay, has also increased.

Dairy farms are located throughout the county, but the poultry and
truck farms are located primarily near Rice Lake and other resort
areas.

In 1950 there were only 484 miscellaneous and unclassified farms
in i;he county. The rest were grouped by major source of income as
follows:

Type of farm: Number
Dairy._._. - e —————— 3,180
Poultry e 31
Livestock other than dairy and poultry. . _______ 155
Vegetable_ ____________ 25
Fruit and nuto e 5
Field crop other than vegetable and fruitand nut__ . ______ 36
Geneval_______________________________ e T

Since 1930 the number of farms has declined and the available farm-
land has increased. The average size of farms has increased from
102.3 acres in 1930 to 124.1 acres in 1950. The 70- to 99-acre farm is
the most common. The number of farms in each town varies consider-
ably. In general, the towns along the northern county boundary have
the fewest farms., Maple Grove, Cumberland, and Clinton Towns
report more than 200 each, but Cedar Lake and Maple Plain Towns
to the north have less than 100 each.

Of the total land area in Barron County, 89.3 percent was in farms
in 1950. The percentage of improved land per unit arvea is highest
south of a line connectin% Turtle Lake, Cumberland, Haugen, Campia,
Canton, and the county line near Tabor Lake.

Cropland made up 49.8 percent of the farmland in 1949, according
to census reports. This cropland consisted of the following: 40.3
percent, cropland harvested; 8.1 percent, cropland pastured; and 1.4
percent, cropland idle. Pastured woods covered 23.7 percent of the
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county farmland. Another 5.2 percent was wooded but not pastured.
A total of 47.4 percent of all farmland was used for pasture in 1949,
This consisted of the 8.1 percent that was cropland pastured, the 23.7
percent that was wooded farmland pastured, and another 15.6 percent
1n pasture that was neither woodland nor cropland. Land in roads,
house lots, wasteland, and other nonagricultural uses accounted for
5.7 percent of the farmland.

Most of the land not in farms is county-owned and is used for fou-
estry. In 1948 Barron County passed u zoning law restricting the use
of 6,959 acres to forestry. This law is administered by a county com-
mission, which has the power to change the boundaries of zoned Jand.

Farm Tenure

In 1950, 87.7 percent of the farms were operated by owners, 12.2 per-
cent by tenants, and 0.1 percent by managers. In 1950 there was a
total of 494,663 acres in the farms of Barron County. Of this acreage
97,168 acres, representing 19.6 percent of the furmland, was land
rented from others by farm operators.

A common system of farm tenure is sharecropping. The owner
furnishes the land and farm buildings, half the feed, seed, and fer-
tilizer, and half the livestock. The operator furnishes the other half,
plus labor. Usually, in this type of agreement, rent is charged for the
living quarters. There are several variations of the above-described
agreement, depending on the desirability of the farm and upon the
ability of the operator. Many farms are rented for cash.

Farm Power and Mechanical Equipment

Horses are no longer a major source of farm power. The number
declined from 14,220 in 1920 to 4,250 in 1950. IExcept on the smaller
farms, horses are used only for the lighter work and odd jobs. Mechan-
ization has been rapid, especially during the war. In 1950, 2,946
farms reported havin% 3,537 tractors, and 1,182 farms reported having
1,285 motortrucks. Nearly every farm either has a hay loader and
other power equipment, for making hay or has access to such equipment
(fig. ). The use of corn binders and ensilage cutters is common in the
preparation of corn for silage. The use of combines for harvesting of
small grains is becoming quite common. On some farms automatic
balers and hay choppers are used.

Farm and Home Improvements and Social Facilities

Schools were organized early in the history of Barron County. Edu-
cation through high school is provided. School bus service 1s avail-
able for most rural high schools. The churches and schools are centers
of recreational and social activities. There are four small hospitals
within the county.

In general, the farms and farm buildings are well maintained.
Since Barron County is primarily a dairy county, almost every farm
has a large barn and one or two silos. The rather long and often
extreme winters make necessary a large storage space for feed and
good buildings for protection of the animals (fig. G).
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FFrgure 5.—Hay baler on Antigo silt loam, nearly level, just north of Vermillion
Lake.

Fiaure 6.—Well-kept farmstead on Otterholt, Spencer, and Almena soils in the
central part of Barron County.

According to the 1950 census, 2,322 farms reported having tele-
phones and 3,682 reported having electricity. There were 946 farms
that reported being located on hard-surfaced roads; 1,666 on gravel,
shell, or shale roads; and 1,335 on dirt or unimproved roads.

Crops

Only about one-eighth of the harvest in Barron County was sold
in 1949. Farmers have found it more profitable to feed their crops
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to livestock and to market the livestock and livestock products. These
feed crops, along with the pasture that occupies about half of the
farmland of the county, provide the basis for the important dairy and
livestock industry.

Table 2 gives the acreage of the principal crops in Barron County
for stated years. Table 3 shows how many bearing trees and grape-
vines were in the county during the census years.

TavLe 2.—Acreage of principal crops in Barron County, Wis., in
stated years

Crop- 1929 1939 1949
Corn: Acres Acres Acres
Forgrain__ .. ... 2, 030 7, 439 16, 525
Forsilage_ _ .. ... 22,405 | 27,905 29, 619
Small grains threshed or combined:
Small grains grown and threshed mixed_...___ 7, 534 2, 362 2,410
Wheat . oo 397 1, 362 378
OAS . o o e o eeeeee 44,103 | 42,760 52, 635
Barley . . e 13, 973 3, 822 385
Rye - il 680 | 3,340 486
Buckwheat. _ ... _l._. 517 492 199
Hay, total . ______ 84,477 | 97, 671 89, 040
Alfalfa. . .. 4, 530 | 10, 339 7, 893
Clover and timothy alone or mixed___________ 74, 783 | 68, 907 71, 037
Small grains cut green_ _ . _______________._._. 643 3, 624 2, 965
Annual legnmes cut for hay_ . .. __._________ 84 847 688
Wild hay e 2,131 2, 084 1,992
Other DAY - - o oo e 2,306 | 11, 870 5, 365
Potatoes for home use or forsale. .- .. ___..__ 9, 039 3, hh5 877
Other vegetables forsale. . ... . . . ____.___ 5, 003 1,733 2, 938

TABLE 3.—F'ruit trees and grapevines of bearing age in Barron County,
Wis., in stated years

Fruit 1930 1940 1950

Number | Number | Number

Apple trees_ . ol 13, 815 4,754 8, 310
Plum and prune trees-_. - ... ._ 4, 317 2, 797 2,324
Cherry trees. oo 222 65 264
Pear trees. ... 22 38 12
Grapevines o e e 281 321 399

Corn.—Corn ranks third in acreage in Barron County and is im-
portant as a winter feed for cattle. Before 1919, much of the corn
was harvested as fodder or stover, but silos are now generally used.
During the 1949 season, 34.5 percent of the corn grown was harvested
for grain and 61.8 percent was used for silage. The remaining 3.7
percent was ho%fed or grazed or cut for fodder.

Practically all of the corn is fed on the farm as grain or silage.
With the more extensive use of early maturing hybrids, a larger per-
centage can be used for grain. At present, most of the corn for grain
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is produced in the southern part of the county where the steeper relief
allows better air drainage and less frost hazard. The soil 1s usually
lowed in the spring and prepared for seeding between May 10 and
fay 30. The crop is cultivated from two to four times a season to con-
trol weeds and to maintain a good surface mulch. Corn for grain is
harvested in October or November. Silage is made when the corn
grain begins to dent, or as soon as possible after the first frost.

Oats.—Oats are grown throughout Barron County and are used as a
nurse crop for hay plantings. They occupy the second largest acre-
age in the county. Most of the oats are ground and mixed with
srotein concentrates for stock feed. The straw is baled and used as
bedding for animals. Some oats are cut green as a supplementary
hay crop.

i‘*: ields to be planted to oats are usually fall plowed and left rough
during the winter. The soil is disked and smoothed in the spring
and seeded between April 15 and May 15. Most oats are seeded with
a_grain drill, but they may be broadcast and covered by harrowing.
Fertilizer is usually applied to increase yields and to insure a better
catch of clover or alfalfa. When ripe, most oats are harvested with
a binder, then shocked and threshed.

Clover and timothy hay.—Mixed clover and timothy for hay is the
most commonly grown crop in Barron County. It is seeded with oats
or some other nurse crop between April 15 and May 10. Phosphate
and potash fertilizers and lime show good results on nearly all soils.

Alfalfa.—The alfalfa acreage is not large, but the crop is important
because it has a high feed value and because it improves the tilth and
increases the organic-matter content of the soils. Generally all of
the hay is used on the farm.

Alfalfa requires a fertile well-drained soil and is especially demand-
Ing in its need for lime, potassium, and phosphorus.

Improved liming and fertilization, coupled with effective layout of
drainage-type terraces or shallow surface drains, is making more
moderately well drained or even imperfectly drained land suitable
for alfalfa. It is usually seeded between April 15 and May 10 in
mixture with bromegrass or with clover and timothy. The nurse
crop is oats or some other small grain. Two cuttings are made each
season.

Potatoes.—Early in the history of Barron County, potatoes were a
major source of cash income as well as an important home food. Aver-
age yields for the county reached a high of 160 bushels per acre in 1924
and then decreased steadily to a low of 62 bushels in 1942. This
decrease was probably due to lowered soil fertility and higher inci-
dence of diseases and insects. Commercial growers of potatoes now
use certified seed stock, spray regularly, and apply large amounts of
fertilizers. Some provide supplemental irrigation for their fields.
These growers are obtaining 450 to 500 bushels per acre of high-
quality potatoes. The average yield for the county is now about 300
bushels per acre. The better soils for potatoes are members of the
Antigo, Campia, Otterholt, Santiago, and Onamia series.

Potato fields are usually spring plowed, and most growers plan to
have a legume sod or a heavy application of manure to turn under.
The seed 15 planted between April 15 and June 15, and the crop is har-
vested late in August or in September, depending on the time of seed-

380917—58——2
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ing and the weather. Most of the potatoes are graded and sent to
market at harvesttime, but some are stored by the local growers for
Iater markets.

Peas.—The pea crop of Barron County occupies a very minor acre-
age, but on some farms it is an important cash crop. The acreage and
yield of peas have varied considerably, depending upon the weather
and diseases. Most of the pea acreage is grown under contract. The
various canning factories guarantee a price, furnish the seed, fertilizer,
and harvesting machinery on credit, and hull the peas. Fall plowing
for peas is a common practice, and a firm, deep seedbed is prepared
early the following spring. Peas are not cultivated during the grow-
ing season. Since peas are harvested early, it is often advisable to
plant a cover crop afterward to prevent erosion.

Minor erops.—Wheat, rye, barley, and buckwheat were rather im-
portant in the early history of Barron County. They were used
as feed and cash crops.  As a result of the growing emphasis on dairy-
ing, only a few hundred acres are now planted yearly.

Soybeans have been increasing steadily in acreage and may become
important as a catch crop for feed when there is a failure of clover
or alfalfa. Soybeans and corn have very similar requirements of soil
preparation and fertilizer.

Only 10 acres of tobacco was grown in 1949. Most farms produce
some vegetables and fresh fruits for home consumption, but very little
of these crops is marketed. Green beans were produced on 434 acres
in 1950. TIf well fertilized and carefully managed, they are a very
profitable crop. The beans are produced under contract for the vari-
ous canning companies located within the area.

The only cranberry marsh is located near Rice T.ake. About 20
acres is under cultivation, and yields of 1,500 quarts per acre were
obtained in 1949. Some maple sirup is produced, especially on the
northern edge of the Barron Hills section.

A very small acreage of rutabagas is grown as a cash and feed crop.
Rutabagas can be produced successfully on Onamia loam, Otterholt,
Antigo, and Campia soils. They do well on a well-drained soil if the
summer is relatively cool. In the early history of the area most of the
rutabagas were produced on the Chetek and Omega soils near Chetek.
As the fertility of these soils has declined, the better soils have been
used.

Permanent Pastures

Many permanent pastures are located on soils which are wet, stony,
steep or a combination of these conditions. Nearly all arcas of the
Buarronett, Warman, Adolph, and Peat and muck soils are in pas-
ture, and also a large part of the Auburndale soil and the stony types
of the Almena, Freer, Milaca, and Santiago soils. In 1949, 194,622
acres was in permanent pasture, of which 117,419 acres was woodland
pastured. Another 40,066 acres of cropland was used for pasture in
that year. 'The largest areas of permanent pasture are on the Milaca,
Cloquet, and Peat soils and on the Arland and Hixton soils (fig. 7).

Since permanent, pastures are usually on the poorer soils, the quality
of the grass produced may be low. Herbage quality and yield for
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Froure 7.—Permanent pasture on Milaca, Cloquet, and I’eat soils in northwestern
Barron County. These soils produce good yields of pasture if properly man-
aged.

these pastures can be improved by adding lime and fertilizers. Over-
arazing, which often causes severe erosion on the steeper areas, should
be prevented. The total acreage of permanent pastures is being gradu-
ally reduced as the demand for cropland becomes greater. With better
farming methods and increases in the livestock population, the acre-
age in grain, hay, and rotation pasture has increased.

The 1mportance of improving permanent pastures cannot be over-
emphasized. Most permanent pastures in Barron County are on acid
soi}s low in available lime and poorly supplied with phosphorus and
potash. Without treatment, they produce some grass and a little
profit. But if profitable yields of good-quality grass ave to be ob-
tained from permanent pastures, it is necessary to supply lime, phos-
phorus, and potassium and to follow good plans of management.

Livestock and Livestock Products

Barron County is primarily a dairy arvea. It ranked sixth among
the Wisconsin counties in vaiw of dairy products sold in 1949. At
the time of the survey the density of cattle population was greatest
on the better soils, such as members of the Antigo, Otterholt, and
Santiago series. The Holstein is the most popular breed of cattle,
and the Guernsey, Jersey, and Brown Swiss are also well represented.
Most feed other than concentrates is grown on the farm. Nearly all
the milk is sold as whole milk, but on some farms the cream is sepa-
rated and sold either as butterfat or butter (table 4). A minor source
of income for the dairy farmer is the sale of calves and breeding stock.

Sheep are raised by a few farmers, mostly in such rougher parts
of the county as the Milaca-Cloquet-Peat areas or the areas of Arland,
Boone, and Hixton soils.



20 SOIL SURVEY SERIES 1948, NO. 1

Poultry production is just about enough to supply the needs of the
county for eggs and dressed poultry. The numbers of livestock on
farms in Barron County for stated years arve given in table 5.

TaBLe 4.—Livestock products produced or sold in Barron County,
Wis., in stated years

Product 1929 1939 1949
Mitk produced. . __ ... _______ gallons. 131, 502, 532 |32, 491, 901 "
Whole milk sold_____.__.__. gallons__124, 451, 791 {29, 199, 015 | 41, 816, 923
Cream sold_.__pounds of butterfat__{ 1, 632, 229 531, 158 22, 663
Butter sold______ . ___.___ pounds__ 3, 396 7, 954 m
Chickens raised. ... _.______ number.. . 345, 237 217, 064 m
Chickens sold .. .. .. .__ number._ _ 146, 467 73, 201 81, 811
Fggs produced .- _._____ dozens__| 1, 581, 750 | 1, 225, 549 !
Begssold.__________ dozens_ .| 1, 080, 241 m 931, 362
Sheep and lambs shorn_ . __.___ number__ 8, 293 5, 919 1, 504
Wool shorn___________.__.__ pounds_ _ 59, 138 42, 243 11, 620
Honey produced. .. ... __.__ pounds._ _ 111, 314 35, 148 26, 907

! Not reported.

TasLe 5.—Livestock and beehives on farms in Barron County, Wis.,
in stated years

Livestock 1930 1940 1950
Number Number Number

Cabble . . e 71,111 79, 090 77, 956

Milk eows_ . 43, 900 48, 416 40, 682
Florses - oo e 112, 231 110, 192 4, 250
Mules . - - e 144 170 683
WG e 14, 634 28, 848 25, 159
Sheep d o e 9, 318 7, 359 1, 682
GoBbS e oo 25 274 Q)
Chickens. - e 1219, 453 |2 163,440 | 2135, 322
Other poultry. . . ® 22 249 1, 115
Beehives e maean I, 623 778 785

! Morce than 3 months old on April 1.
2 More than 4 months old on April 1.
3 More than 6 months old on April 1.

1 Not reported.
FORESTS

Most of the forests of Barron County are privately owned, und a
large percentage of the timberland is in farm woodlots. In 1949,
148,075 acres, or 28.9 percent of the total land area of the county, was
in woodland. Only 25,656 acres of the woodland was not pastured.
Despite the exploitative logging of the earlier years, about 70 per-
cent of the acreage is considered to have merchantable timber. There
are very few virgin stands of timber within the county, but in many
places the second-growth trees are nearly large enough for harvesting.

At the time of this survey, upland hardwoods, mostly hard maple
and basswood, covered 54,777 acres; oak and hickory covered 36,866
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acres; and there was 1,566 acres of scrub oak. The coniferous wood-
lands were chiefly white pine, 12,027 acres; Norway pine, 393 acres;
and jack pine, 2,396 acres (fig. 8). In 1938 only 11,085 acres, or 2
percent of the total area of the county, was in wooded swamp con-
taining principally black ash, elm, tamarack, and whitecedar. The
remaining 23,065 acres, unaccounted for by the above figures, was
probably in young aspen and birch.

Freure 8.—Norway and jack pines on Chetek sandy loam south of Cameron along
the RRed Cedar River,

The larger forests are located north of the recessional moraine and
in the Barron Hills section. These forests are found most extensively
on Cloquet, Milaca, and PPeat and muck soils and on stony Santiago
soils. Many cutover areas are covered with aspen and scrub oak.
Mature forests of this section are predominantly sugar maple, except
on the Peat soils, which have a swamp-forest type of vegetation—
spruce, tamarack, and alder. In the southern part of the county the
principal forests are made up of mixed oak and pine. These forests
are located primarily on shallow areas of Chetek, Omega, and Boone
soils. The forests Jocated on the steeper areas of the Arland and
Hixton soils are made up primarily of sugar maple with some ouk.

Since the enactment of the rural zoning ordinance and the Wiscon-
sin Forest Crop Law, in 1929, and the Barron County zoning ordinance
in 1941, Barron County has set aside 6,959 acres of woodland as a
county forest. Most of this land was tax-delinquent land and waste-
land. These forests are being replanted with desirable species and
protected from fires and grazing. Some of the bottom land, which is
sometimes flooded, supports elm, ash, cottonwood, elder, and willow
trees. Such areas are useful primarily for wildlife and as a means of
controlling streambank erosion.
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PURPOSE AND METHODS OF THE SOIL SURVEY OF
BARRON COUNTY

The main purpose of this soil survey is to provide accurate and use-
ful soils information for farmers, prospective land buyers, land use
planners, land appraisers, and others interested in land values and soil
problems.

Agriculture in Barron County is changing. New practices are being
tried each year by many farmers. This survey is designed to provide
information about the soils which may prevent expensive and time-
wasting mistakes in applying new methods. To illustrate, two experi-
mental farms in Barron County are operated by the University of
Wisconsin and Barron County cooperatively, to develop and test new
methods of farming. These stations can test methods on only a few
representative fields, not on all the fields of the county. But, with
adequate soil surveys, the results of experiments can be applied to
other fields. A soil survey shows which fields of the county have soils
likedthose on which the studies were made and the new practices were
tried.

The soil scientists who worked on this survey made detailed studies
of the soils and the landscapes in Barron County. They examined the
soil in exposed road cuts and excavations and dug sampling holes with
a spade or a soil auger.

uch examinations show that most soils consist of several distinct
layers, or horizons, which taken together are called the soil profile.
The color, structure, consistence, texture, thickness, and stone or gravel
content are noted for each horizon and for the material beneath.

Texture, or the proportion of sand, silt, and clay, is determined by
feeling the sample, and is later checked by mechanical analysis in the
laboratory. The reaction (pH, or degree of acidity) and the presence
or absence of lime are determined by chemical tests in the field. Any
evidence of poor drainage or of loss of the soil by erosion. is also noted.
These characteristics and others provide a basis for classifying the
soils.

The soil type and the soil phase are the basic units of mapping in
soil surveys. Land use and soil management recommendations can be
more exact for these units than for broader groups that vary a great
deal in the characteristics that affect plant growth. Soils which are
much alike in their external and internal characteristics are mapped as
one soil type. Some soil types are separated into two or more phases.
The separations are based on differences in slope, stone or gravel con-
tent, degree of erosion, depth to the bedrock or gravel, or other factors
that affect suitability for farming.

A soil series is a group of soil types having profiles similar in all
respects except texture of the surface layer. A soil series is usually
named after a place near which it was first described. For example,
Almena is the name of a soil series that has developed in a deep, mod-
erately porous, but imperfectly drained deposit of silt over glacial
till. It was first mapped in Barron County. ‘I'wo types of the Almena
series are mapped—Almena silt loam and Almena stony silt loam.
They differ in the amount of stones in the soil profile. Almena silt
loam has been further divided into three phases: Almena silt loaum,
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nearly level; Almena silt loam, gently sloping; and Almena silt loam,
sloping. Almena stony silt loam, however, was mapped only as a
gently sloping phase.

Land types, such as bare rocky hillsides, or riverwash, that have
little true soil, are not given series and type names. They are given
descriptive names such as Stony steep land, Riverwash, and Borrow
and gravel pits.

When very small areas of two or more series of soil form such a
mixed pattern that they cannot be shown separately on a map of the
scale used, they are mapped together and called a soil complex. For
example, in Barron County there is a Milaca-Cloquet-Peat complex.
In these areas profiles of the Milaca series, of the Cloquet series, and
of Muck or Peat soils each cover many areas too small to be shown indi-
vidually on the map.

The soils of Barron County were studied and classified according to
their similarities and diflerences. From the detailed studies of the
soils, a mapping legend similar to the one appearing on the colored map
for this report was devised. Then the different kinds of soil were
plotted on an aerial photograph of the area. The colored map enclosed
with this report was then compiled from aerial photographs.

The reader should remember that areas smaller than 3 acres usually
are shown only if they are significantly different from the adjoining
soils. If all areas having only minor differences were marked, there
would be so many units and boundary lines that the map could hardly
be read. The owner should allow for such areas that he finds on s
own farm, and manage these spots according to the suggestions given
for similar soils.

'The original soil maps made in the field show more detail of slope
and erosion than could be shown on the finished map enclosed. The
greater detail was needed by the Soil Conservation Service for use
in farm planning. For ﬁublication of this report, certain kinds of
soils were combined to make the map easier to read and to cut down on
the number of separate soils. For example, a total of 34 acres of
Boone loamy fine sand, sloping (slopes ranging from 6 to 10 percent),
was found in the county. This soil was combined with Boone loamy
fine sand, gently sloping, because there was so little of it and it required
nearly the same management. If the reader needs a more detailed map
of a particular farm, he should ask the Soils Department of the Univer-
sity of Wisconsin or the local Soil Conservation Service office.

SOIL SERIES AND THEIR RELATION TO LANDSCAPE
TYPES

Landscape types are distinguished on the basis of the local surface
relief and the geologic material. Tach soil series occurs in a charac-
teristic {)osition in the landscape and on a characteristic type of parent
material. The same soil series, however, may be found in two or more
landscape types if parent material and other factors are similar. Dif-
ferences among the soils are caused by differences in parent material,
relief, natural vegetation, and drainage.

The key to the soils (table 6) shows the relation of the soil series
to the landscape types shown in figure 2. The soils on each horizontal
line in this table form a catena. A catena is a group of soils that have



TABLE 6.—X ey to the soils of Barron County, Wis.

Soil characteristics:
Surfacerelief_. ... ...

Drainage:
External

Internal. . ..o i.-.

Color:
Surface soil. ... ... ...

Subsoil..... ...

Landscape type, parent material, and
depth of soil:
Smooth upland:
Sllt 26 to 42 inches deep, over

Sllt,"M to 26 inches deep, over
u
Rough upland:
Till, now weathered to depths
of 14 to 24 inches.
Till, now weathered to depths
of 14 to 24 inches.

Hilly upland:

Silt, 24 to 30 inches deep, over
sandstone.

Till, 18 to 36 inches deep, over

sandstone.

Coarse sandstone, now
weathered to depths of 12
to 18 inches,

Fine sandstone, now weather-
ed to depths of 18 to 28
inches.

Barron Hills:

Shallow till over quartzite, 0

to 18 Inches deep.

Level to
steep.

Very rapid..
Excessive. ..
Dark gray...

Yellow and
brown.

Stony steep
land.

Level to slop-
ing.

Slow torapid.._.

Somewhat ex-
cessive.

Brown.__.__

Yellowish
brown.

Moderately
sloping.

Medium to

Brown

Yellowish
brown.

Otterholt.._._.
Santiago. ... __

Milaca-Clo-
quet-Peat
complex.

Slightly
sloping.

Medium.___.
Moderately
good,

Grayish
brown.

Nearly
level.

Imperfect.
Brown-
ish gr

Mottled
vellow.

Almena___

Slight depres-
sions.

Intermittently
nded.

Light gray and
yvellow mot-
tled.

Moderate de-
pressions.

Deeper de-
pressions,

Ponded.

Very poor.

Black.
Black.

Peat and
muck.!
Peatand
muck.!

TPeat and
muck.!
Peat and
muck.f

V¢
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Flat terraces:

Silt, 30 to 42 inches deep, over
gravel.

Sand and gravel, now weath-
ered to depths of 12 to 32
inches.

Sand and gravel, now weath-
ered to depths of about 12
inches.

Sand and gravel, now weath-
ered to depths of 14 to 26
inches.

Sand, now weathered to
depths of 18 to 30+ inches.
sud: and clay, 30 to 42 inches

ee

p.
Bottoms and local depressions:

Mixed

epth.
Local alluvium, 18 10 24 inches
deep.

alluvium, varlable

Terrace
escarp-
ment,

Pitted out-
wash.

Antigo._...

Onamla. .-

Chaseburg. ...

Chaseburg. .

Poskin._._.

Comstock.

Alluvial
land.

Wallkill.

1 This unit listed to show full range in soil relief, drainage, and color, though it is realized it did not develop from the parent material shown and that it is not part of a soil

catena,
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developed from similar parent materials but under different drainage
conditions.

For example, the well-drained Otterholt silt loams have developed
from silt deposits 30 inches or more in depth that overlie reddish-
brown acid glacial till. Spencer silt loams have developed on silt of
similar depth and are also underlain by reddish-brown acid glacial
till. But the Spencer differ from the Otterholt silt loams in having
impeded drainage. Mottling in the lower B horizon indicates the
slower drainage. The Otterholt, Spencer, Almena, Auburndale, and
Adolph soils form a catena ranging from the well-drained Otterholt
to the very poorly drained Adolph.

The drainage conditions often result from the position that the soil
occupies in the landscape. For instance, the Otterholt soils occupy
the higher parts or tops of slopes, whereas the Spencer and Almena
occupy the more nearly level areas, and the Auburndale and Adolph
soils occupy the slightly depressional areas and deeper depressions.

The different landscape types and the soils usually developed on
them in Barron County are discussed in the following paragraphs.

Landscape type 1: Rough upland.—The northern and western
parts of the county (north of the recessional moraines) consist of
numerous short choppy hills. These hills are close together, and small
swamps or wet spots lie between them. Soil areas are very small
because relief, drainage, and parent material vary within short dis-
tances. Textures range from sandy loam to silt loam, and many areas
of peat and muck too small to be shown on the map are included. This
region is best used for forestry, but some of the more nearly level
areas may produce good hay and pasture, or some oats and corn. The
soils most common within this region are those of the Milaca, Cloquet,
Freeon, Freer, and Adolph series, and Peat and muck.

Landscape type 2: Smooth upland.—This type is characterized
hy long gentle slopes. The soils developed in silt overlying reddish-
hrown glacial till.  The silt cap ranges in depth from 18 to 42 inches.
The soils are members of the 8tterﬁolt, Spencer, Santiago, Almena,
Auburndale, and Adolph series, with some areas of Peat and muck
and of Freeon and Freer soils. In places erosion is rather a serious
hazard on these soils because they are silty and low in organic-matter
content. The Almena and Auburndale soils, which have rather poor
internal drainage and occur on the lower or more nearly level slopes,
require drainage for best agricultural production. The soils of the
smooth uplands are some of the most fertile and easily managed in
the county.

Landscape type 3: Flat terraces.—The soils of this landscape type
ave underlain by stratified sand and gravel deposited by old glacial
streams. In surface texture they vary from sand to silt loam. The
silty soils of the Antigo and Campia catenas *? have developed in vari-
ous depths of silt deposited over sand and gravel. Other series, such
as the Onamia,® Omega, Chetek, and Burkhardt, have developed
entirely from the glacial outwash material.

B The Antigo catena consists of the following series: Antigo, Brill, Poskin,
and Warman. The Campia catena consists of the following series: Campia,
Crystal Lake, Comstock, and Barronett.

13 The Chetek catena includes the following series: Onamia, Scott Lake, and
Warman.
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The relief ranges from level for most of the areas to rough and
broken for highly pitted areas near Red Cedar Lake. Escarpments
are conimon between one beneh or terrace level and another.  The level
areas are easy to cultivate and manage. The silty-textured soil types
are moderately fertile and have a high water-holding capacity. These
silty soils are well suited to corn, oats, hay, and pasture. The sandier
types are used for special crops. Some areas are under irrigation.

Landscape type 4: Hilly upland.—These soils in the sonthernmost.
r‘u't of the county are characterized by the hilly to steep relief caused
by bedrock dissection. The soils have developed from a thin deposit
of glacial till over sandstone, siltstone, and some shale. Limited areas
in the southwestern corner ot the county, especially in Turtle Lake
and Prairie Farm Towns, are underlain by a caleareous sandstone,
which has apparently had very little influence on the soils. The
Arland, Gale, Hixton, Altoona, and Boone soils are in this landscape
type.

Landscape type 5: Barvon IHills.—This avea also is covered by a
thin deposit of silt and glacial till, but it is characterized by steep
relief, numerous quartzite boulders, and talus slopes (fig. 9). Most
of the soils in the Barron Hills are in forest, but a few of the less
stony areas can be used for pasture. Stony phases of the Freer,
Freeon, Santiago, and Adolph series are mapped in the Barron Hills.

Landscape type 6: Alluvial and colluvial soils.—This landscape
type is not shown in figure 2 because the individual areas ave too small
and scattered. The alluvial soils have developed along most of the
streams from narrow deposits of material washed from nearby up-
lands. Alluvial soils vary considerably, according to the source of

¥Fraure 9.—Talus slope of Rarron cuarizite within the Barron Hills; typical
steep slopes and forest cover can be seen in background.
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their pavent material. Most areas are too narrow and too poorly
drained for tilled crops. The colluvial soils are formed in depressions
and at the foot of steep slopes. They consist of soil material moved
by gravity and to some extent by water. Many of the colluvial soils
are well suited to cultivation and can be farmed with the adjoinin
land. Chaseburg and Wallkill soils, Riverwash, and Alluvial ]:mc%
occur in this landscape.

SOIL DESCRIPTIONS

Differences among soils ave caused by differences in parent material,
relief, natural vegetation, drainage, and the time the soil has had to
form. On the basis of these differences, the soils of Barron County
have been placed in 30 soil series and 13 miscellaneous land types and
soil complexes. The soils have been placed in 115 soil types and phases
according to differences in surface texture, degree of slope, degree ot
erosion, and soil depth. 'Table 7 Jists these soil types and phases and
shows the approximate acreage and proportionate extent of each in
this county.

Descriptions of the individual soil phases are given in alphabetical
sequence by series names in the following pages. The soil color de-
scriptions are based on readings from Munsell color disks. The terms
used for soil acidity represent pH values as follows:

pH
BExtremely actd__ Below 4.0.
Very strongly acid— = 4.5-5.0.
Strongly acid o eee e 5.1-5.5.
Medium acid — 5.6-6.0.
Slightly acid ——— JE 06.1-6.5.
Neutralo oo 6.6-7.3.

For crop rotations and other suggested management practices for
each mapping unit, first find its management subgroup in table 8
(p. 80), and then read in the section, Soil Management Groups.

"I'ABLE 7.—Approzimalc acreage and proportionatc cxient of the soils mapped in
Barron County, Wis.

Soil Area Extent
Acres | Percend

Adolph silt toam___ oo 7, 200 1.3
Adolph stony silt loam - . .- 800 i |
Alluvial land . _ L il__.- 20, 300 3.6
Almena silt lonm:

Nearly level ... 9, 300 1.6

Gently sloping_ ... 10, 300 1.8

SlOPING o o oo e eeee o 700 .1
Almena stony silt loam, gently sloping. .. ._._.__ 3, 000 .5
Altoona silt loam .. _ - 375 A
Antigo silt loam:

Nearly level e 33, 700 5 9

Gently sloping .- - . oo - 12, 400 2.2

Sloping - . e 400 .1
Antigo silt loam, shallow:

Nearly level .o . ie_o- 2, 900 .5

Cently sloping._ . . oo e 8, 200 1.4

Gently rolling_ . __ e 2, 400 .4

SloPINg . - e e 575 .1
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TABLE T.—Approzimate acrcage and proportionate cxtent of the soils mapped in

Barron County, Wis.—Continued

Soil Arca | Exient
Arland silt loam: Acres | Percent
Gently sloping . . - 14, 500 2.5
SIOPING. « - o e 10, 100 1.8
Strongly sloping_ . _ . o _L.i_-. 2, 500 .4
Froded, strongly sloping.. . ___._... 1, 200 .2
Moderately steep. o - oo o e eeemm 850 L
Arland fine sandy loam:
Gently sloping. - . .- 1, 450 .3
SlOPINg - - - 1, 000 .2
Strongly sloping._ . _ - 1, 250 .2
Eroded, strongly sloping___ ________________._________ 650 A |
Moderately steep and steep_ - oL 475 |
Auburndale silt loam____ .. .. 350 L
Barronett silt lonm_ - ____ . ___ 800 |
Barronett loam_. . . ____._ 350 .
Boone loamy fine sand:
Gently sloping._ - oo ii- 475 i
Strongly sloping_ L ... 180 0]
SteepP - _ e 200 ")
Borrow and gravel pits_ .. ... 120 M
Brill silt loan:
Nearly level o e _a. 850 A
Gently sloping - . - oo e 500 1
Burkhardt loams and sandy loams_ . ____________________._ 425 .1
Campia silt loam:
Nearly level .- 850 .1
Gently sloping_ - - o e .- 1, 150 .2
Chaseburg silt loam___ . . .. 700 NS
Chetek sandy loam:
Nearly level .o .- 5, 800 1.0
Gently sloping.- - - ol .. 5, 000 .9
Undulating_ .. 1, 500 .3
Gently rolling. .o __.. 525 L
Sloping. . e 500 .1
Chectek sandy loam, shallow:
Nearly level . - 5, 200 Y
Gently sloping._ - . ... 3, 000 .5
Cloquet sandy loam:
Undulating and gently volling . .- .o _______ 775 .1
Rolling and hilly_ . ... 475 .1
Hilly e 600 .1
Comstocek silt loam . ... 1, 150 .2
Comstock loam.__ ... e .. 450 .1
Crystal Lake silt loam__________ . . _ ... ___.. 1, 500 .3
Crystal Lake Yoam_ _ .. 1, 200 .2
Freeon silt loam:
Nearly level . .. o e 650 .1
Gently sloping_ . .- 8, 900 1.6
Sloping. - e 1, 450 .3
Freer silt loam:
Nearly level. . - 1, 900 .3
Gently sloping . oo e 9, 800 1.7
Sloping. - e 1, 750 .3
Freer stony silt loam, gently sloping_ . _ - ... ... .. 725 .1
Gale silt loam:
Gently sloping. . _ o e 1, 800 .3
Sloping . e 950 .2
Strongly sloping_ __ .. o e 800 .1
Eroded, sloping and strongly sloping_ .. _____________.. 525 .1

! Less than 0.05 percent.
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TABLE T—Approzimate acrcage and proportionate cxient of the soils mapped in

Barron Counly, Wis.—Continued

Soil Area | Extent
Hixton loam: Acres | Percent
Gently sloping_ - . - .- 1, 700 0.3
SIOPING - e 1, 300 .2
Strongly sloping._ . alo__. 1, 000 .2
Eroded, strongly sloping_ .. ________ . ______.__.__ 075 .1
Modemtely SbCCP - - oo 350 1
Hixton fine sandy loam:
SlOPINg . - e 1, 100 .2
Strongly sloping. . oo_ 850 .1
Froded, strongly sloping._ . . _ .. 1, 000 .2
Moderately steep- - .. 3, 600 .6
] 1) o J U 6, 600 1.2
Eroded, steep - o oo oo oo 575 .I
Tiakes and streams_ i aan 21, 500 3.8
Milaca silt loam:
Gently sloping._ _ - - . 2, 400 4
Sloping. - oo 2, 800 .5
Strongly sloping._ L ___._ 1, 60O .3
D - - — o e 850 .1
Undulabing. - - o oo e 1, 000 .2
Gently rolling. .- 2, 800 .5
ROMING - - - oo o e e oo 1. 800 .3
Hilly e 1, 000 .2
Milaca fine sandy loam:
Gently sloping_ - _ o . 850 L
Sloping. - o i 1, 400 .2
Strongly sloping._ _ - __ L __. 1, 150 .2
Milaca-Cloquet-Peat complex:
Undulating . - - o a____. 3, 300 .6
Gently rolling_ . _ o oo_ 12, 400 2.2
ROUINE - — - e - o o 39, 300 6.9
LY oo o e e 14, 300 2.5
Owmega loamy sand:
early level o lao___ 1, 600 .3
Gently sloping. . iieo- 12, 100 2.1
SlOPINg o e 1, 900 .3
Strongly sloping_ . ... 850 .1
Omega loamy sand, gravelly subsoil:
Nearly level . ____ 525 A
Gently sloping._ _ _ L oa_.__ 1, 350 .2
Sloping and strongly sloping._ - - . ___._______ 1, 100 .2
Onamia loam:
Nearly level . . 20, 300 3.6
Gently sloping . . . - o _o__ 12, 900 2.3
Gently rolline. . __ 2, 700 .5
Otterholt silt loam:
Nearly level . 2, 100 |
Gently sloping_ - aoo- 32, 600 5.7
SlOPINg - - o oo e 4, 100 .7
Strongly sloping._ .. .. 500 .
Peat and muek_ .. oL l.-.. 39, 800 7.0
Pitted outwash:
Rolling . e 1,700 .3
Hilly il 325 i
Poskin silt loam .. ... 5, 400 .9
Riverwash _ oo 200 O]

! Less than 0.5 pereent.
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TABLE T.—Approzimate acreage and proportionate extent of the soils mapped in
Barron County, Wis—Continued

Soil Aren Extent
Santiago silt loam: Acres | Percent
Nearly level ___ L _____ 1, 050 0.2
Gently sloping_ .. _______ 26, 000 4. 6
Sloping ... 15, 200 2.7
Tiroded, sloping_ . ________ 525 |
Strongly sloping. .. _______ 3, 700 7
Moderately steep- - .. ... 1, 300 .2
Santiago stony silt loam:
Sloping. o _l__. 1,400 .2
Strongly sloping_ . ________________. 1, 000 .2
StCeP A e e el____ 1, 200 .2
Scott Lake sandy loam__________________________.________ 400 .1
Spencer silt loam:
Nearly level . ______.__. 1, 800 .3
Gently sloping____________ . __.______ 27, 500 4.8
Sloping . . 1, 250 .2
Stony steep land________________________________________ 700 .1
Terrace escarpment:
Strongly sloping. - ____ 600 .1
Moderately steep.___ ... _____________ 900 .2
Wallkill silt loam_ - ______ . _______ 500 L1
Warman silt loam_ ________ . ___ . __.__ 3, 000 .5
Warman loamy sand, gravelly subsoil.______.______________ 425 .1
Warman loamy fine sand_ - ... ___________________ 500 .1
Total . - e 568, 900 9. 6

Adolph Soils

Adolph silt loam (Axs).—This very poorly drained soil occurs in
small upland depressions in association with Otterholt, Santiago,
Milaca, and Arland soils. The areas associated with the Otterholt
and Santiago soils are usually silty and deep, but those associated with
the Milaca soils are gritty and somewhat shallow. Slopes range from
0 to 2 percent. This soil has developed under a cover of sedges and
other water-tolerant plants and trees. A few inches of muck has ac-
cumulated on the surface in places.

Profile of Adolph silt loam:

A 0 to 18 inches, very dark gray to nearly black, very strongly acid heavy
silt Joam of granular structure; mottled in the lower part; upper
part contains considerable mucky organie materials and many roots.

G: 18 to 3G inches, gray strongly acid heavy silt loam, mottled with yellowish
brown; darker material from layer above has penetrated to this
layer through root channels,

G: 36 to 40 inches, light brownish-gray, highly mottled with yellowish
brown, very strongly acid heavy silt loam ; plastic when wet.

Dg 40 inches 4, reddish-brown very strongly acid gravelly sandy glacial
till, mottled with yellowish brown and light brownish gray ; slightly
cemented and usually saturated with water,
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A few areas of silt loam having slopes of 2 to 6 percent have been
included with this soil because they have poor drainage caused by
seepage from higher ground.

Because of its very slow permeability and its tendency to accumu-
late surface water, Adolph silt loam is cultivated only in a few areas
that have been drained. Partly drained areas produce excellent pas-
ture, but the native vegetation on the undrained areas is unpalatable
to livestock. This soil 1s in management subgroup 4-E.

Adolph stony silt loam (As).—This soil is similar to Adolph silt
loam, but it has numerous stones on the surface and throughout the
profile and its texture is coarser. The slope may range up to 6 percent.
The soil is usually associated with Milaca and Santiago soils.

This soil is not suited to cultivation. Even when drained it produces
rather low yields of pasture. Itisin management subgroup 5-D and
is best suited to permanent vegetation. The more sloping areas, which
receive seepage water from higher ground, could be improved by
diversion terraces.

Alluvial Land

This mixed group of soils (Ac) was derived from alluvium. The
areas of individual soils are too small and too closely intermixed to be
mapped separately at the scale used.

lluvial land occurs along most of the drainage channels in this
county. All of it is subject to flooding. About 15 percent of it is
moderately well drained, and about 85 percent is poorly drained.

Soil materials in this group vary considerably. The surface soil
ranges from very dark gray to dark grayish-brown friable sandy loam
to silt loam. The subsoil ranges from dark grayish brown to brownish
gray and is usually mottled with reddish brown in the lower part.
The underlying material is stratified sand and gravel, glacial till, or,
in the central part of the county, sand or sandstone.

Artificial drainage of this land is usually not practical, because of a
high water table and frequent overflow. This land is in management
subgroup 4-E and is used primarily for pasture or forest. Ash, elm,
and aspen trees grow on uncleared areas. This land should remain in
forest or grass to prevent streambank erosion and to furnish refuge for
wildlife. The better drained areas can furnish pasture for cattle.

Almena Silt Loam Soils

These soils occupy the nearly level to sloping glacial uplands in
the central and west-central parts of Barron ﬁoullby. They have
developed from silty loesslike material, which is underlain by reddish-
brown glacial till at depths of 30 to 42 inches or more. Near the
Barron Hills the Almena soils are less silty and more stony than usnal
because in that area they are underlain by quartzite material.

Typical profile (Almena silt loam, nearly level) :

A 0 to 11 inches, grayish-brown to pale-brown medium platy friable strongly
acid silt loam ; lower part usually mottled and free of stones.

B 11 to 26 inches, yellowish-brown to light yellowish-brown, mottled,
moderately plastic, very strongly acid silty clay loam.

C 26 inches +, yellowish-brown massive silt; friable, strongly acid, and
somewhat mottled ; underlying reddish-brown glacial till moderately
compact and somewhat registant to movement of water.
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These imperfectly drained soils have a high water-holding capacity,
are permeable to water, and are moderately fertile. Because of poor
internal drainage, they are “colder” than the associated better drained
Spencer and Otterholt soils, and they warm up later in the spring.
Hay, oats, corn, and pasture are the most commeon crops grown,

Almena silt loam, nearly level (Ar).—This phase has very slow
surface runoff and slight erosion hazard. Slopes are less than 2 per-
cent. Diversion terraces would help to remove excess surface water.
With use of the good management practices and rotations suggested in
management subgroup 3-E, this soil will produce good yields.

Almena silt loam, gently sloping (Ap).—The profile of this gently
sloping phase is very similar to that of the nearly level soil. Because
of 1ts steeper slopes, ranging from 2 to 6 percent, this soil has greater
surface runoff and is slightly more subject to erosion than the nearly
level soil. Diversion terraces are needed to remove excess surface
water, especially on longer slopes. If the fertility level is built up and
maintained, and good rotations such as those suggested in management
subgroup 2-I are followed, good yields will result.

Almena silt loam, sloping (Ar).—This phase generally occupies
the lower part of steep slopes and has slopes of 6 to 10 percent. It
differs from the nearly level and gently sloping phases in being shal-
lower and in having a greater surface runoff. A few small spots on
slopes of 10 to 15 percent are included.

This soil is more difficult to manage when cropped than the less
sloping phases of Almena silt loam. As describeg in management
subgroup 3-F, crop rotations should include close-growing grasses and
legumes at least 2 out of every 4 years, and diversion terraces are
necessary. The steeper places require even more careful management.

Almena Stony Silt Loam Soil

Almena stony silt loam, gently sloping (Ag).—Most of this soil is
near the Barron Hills in the northeastern part of the county. It may
be associated with other phases of the Almena soils. A few small areas
have formed in draws within regions of Spencer and Otterholt soils.
Slopes are generally less than 6 percent, but about 150 acres of Almena
stony silt loam on slopes of 6 to 10 percent is included in this mapping
unit.

This gently sloping soil differs from Almena silt loam, gently slop-
ing, in that it has many stones and boulders on the surface and through-
out the profile. The extreme difticulty of removing these stones makes
this phase unsuitable for cultivated crops (fig. 10). Several areas
of this phase have been cleared for pasture, the yield and quality of
which are fair. Forestry is probably the best use for this soil, as sug-
gested in management subgroup 4-D.

Altoona Soil

Altoona silt loam (Am).—This soil occurs primarily in the south-
ern part of the county on 2 to 6 percent slopes. It is associated with the

386917—58——3
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F1cure 10.—Area of Almena stony silt loam south of Turtle Lake; except where
stones have been renioved, soil is used only for pasture.

Arland soils on thin glacial till. Often it occurs on toe slopes and may
receive some seepage water from soils above it.

Profile description:

A 0 to 10 inches, dark-gray to brownish-gray friable silt loam of weak
platy structure ; very strongly acid.

B 10 to 24 inches, dark brownish-gray to light-gray highly mottled sandy
clay loam of moderate blocky structure; very strongly acid.

Cand D 24 to 30 inches 4, yellowish-brown mottled strongly acid fine sand
or loamy sand over sandstone bedrock.

This imperfectly drained to moderately well drained soil has a
moderately permeable surface soil but a slowly permeable subsoil.
Surface runoff is very slow, the erosion hazard slight, and the water-
holding capacity high. The soil is moderately fertile but hard to
manage because of its poor internal drainage. Diversion ditches or
terraces are needed in many places to carry seepage from higher areas.

Most areas of Altoona silt loam are in forest or pasture. Cultivated
areas are used for hay, oats, pasture, and some corn. Because the frost
hazard is less and the growing season is longer, corn grows more suc-
cessfully on this soil than on the Almena soils. This soil is in manage-
ment subgroup 3-F.

Antigo Silt Loam Soils

These soils occur on the large outwash plains in the northern half
of the county, as well as in small areas scattered through the county.
They developed from silty deposits that are 28 to 42 inches or more
deep over loose sand and gravel. They are friable, light colored, well
drained, and free of stones.
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Profile description (Antigo silt loam, nearly level) :

A 0 to 12 inches, brownish-gray to yellowish-brown friable very strongly
acid silt loam of weak platy structure; when cultivated, platy ag-
gregates break into soft friable granules.

B 12 to 28 inches, moderate-brown silty clay loam of medium blocky struc-
ture; very strongly acid.

C 28 to 38 inches, moderate yellowish-brown, massive, very strongly acid
silt loam ; moderately friable when moist; this horizon underlain by
stratiied sand and gravel.

The Antigo soils have been almost entirely cleared and are used
for pasture and such crops as corn, oats, hay, and potatoes. They are
easy to cultivate and to manage. They have moderate natural fer-
tility but respond well to applications of manure or commercial
fertilizer.

Antigo silt loam, nearly level (Ay).—This phase has a high water-
holding capacity and is moderately permeable. It has slopes of less
than g percent, very slow surface runoff, and only slight erosion
hazard.

A few areas of Antigo silt loam, colluvial phase, have been included
in this mapping unit. This colluvial phase, not mapped separately
in this county, has a darker surface soil and occurs in shght depressions
and at the foot of steeper slopes. Rotations and management prac-
tices for the mapping unit are discussed in management subgroup
1-A.

Antigo silt loam, gently sloping (A1).—This phase is similar to
the nearly level phase in appearance and profile characteristics, but
slopes range from 2 to 6 percent. Its runoff is greater, Its erosion
hazard is more serious, and its management requirements are slightly
more demanding. TRotations are suggested in management group 1-B.

Included with this separation is about 800 acres on slightly pitted
outwash. The relief is complex on the slopes of 0 to 6 percent.
These pitted areas would be difficult to stripcrop or terrace; there-
fore, greater care is needed to maintain the fertility level and organic-
matter content and to prevent erosion.

Antigo silt loam, sloping (Ao).—This soil on 6 to 10 percent slopes
differs from the nearly level phase in having a slightly shallower pro-
file, a higher rate of surface runoff, and a greater erosion hazard. A
few small areas of this soil have complex slopes, and a few areas are
colluvial in origin. Rotations and management practices are sug-
gested in management subgroup 2-C.

Antigo Silt Loam Soils, Shallow

The shallow Antigo silt loam soils are mostly in the southern and
central parts of the county. Like the deeper Antigo silt loams, they
have developed from silty deE)osits on outwash plains.

Typical profile (Antigo silt loam, shallow, nearly level phase) :
A 0 to 10 inches, brownish-gray to yellowish-brown friable silt loam;
weak platy structure and strongly acid reaction.
B 10 to 24 inches, moderate-brown silty clay loam that has a medium blocky
structure and a very strongly acid reaction.
D 24 inches -+, moderate-brown, strongly acid, stratified, loose sand and
gravel,
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These soils are similar to Antigo silt Joams in management require-
ments, workability, and natural fertility. The same crops are grown
on these shallow soils, and under good management yields are almost
as high. The water-holding capacity is somewhat less because of the
shallow profile. Some crops may be damaged by drought during dry
periods.

Antigo silt loam, shallow, nearly level (Aar).—This phase is on
the broad, flat areas of the outwash plains, where the silty deposit
ranges from 15 to 30 inches in depth. Slopes are 2 percent or less.
The soil has good internal drainage and is usually almost free of
stones. Corn, oats, hay, potatoes, and some pasture are produced.
Under good management practices, as outlined in management sub-
group 1-B, excellent yields can be expected.

Antigo silt loam, shallow, gently sloping (Av).—The profile
characteristics and management requirements on these slopes of 2
to 6 percent are similar to those for the nearly level phase. More care
is needed to prevent erosion damage, however, especially on the longer
slopes. The good management practices in management subgroup
1-C include the maintenance of the organic-matter content and fer-
tility level of this soil. The shallow profile limits the water-holding
capacity and may allow drought damage to crops. Most of this phase
has been cleared and is cultivated.

Mapped with this unit is about 600 acres of Antigo silt loam, on
complex slopes of 0 to 6 percent. This included soil was formerly con-
sidered to be Withrow silt loam, gently undulating phase, but, because
of its limited extent and similar profile characteristics, it is included
with this gently sloping phase of Antigo silt loam, shallow. It has
a somewhat deeper pl.'oﬁ]e and has depressions in which water some-
times accumulates. In use suitability and management requirements,
it is about the same as the gently sloping phase.

Antigo silt loam, shallow, gently rolling (Ax).—This phase occu-
pies areas of slightly pitted outwash where slopes range from 6 to
10 percent. Surface runoft is medium, and the erosion hazard is
moderate. The porous substratum and good tilth make this soil rela-
tively easy to work. Its steeper slopes and more complex topography
demand more care in management. Any loss of surface soil by erosion
further limits the already limited water-holding capacity of this soil,
and its produetivity as well.

It would be diflicult to terrace or striperop this soil. More attention
should be given to the length of the crop rotation and to maintenance
of plant nutrients and organic-matter content. This soil is well suited
to corn, oats, hay, and pasture. Potatoes do fairly well. Some good
rotations are listed in management snbgroup 2-C.

Antigo silt loam, shallow, sloping (Ax).—The 10- to 20-percent
slopes of this phase are a great erosion hazard. The surface runoft
1s more rapid and the water-holding capacity is lower than for the
nearly level phase. Most areas occur as long narrow strips along the
terrace escarpments or around the edges of pits in outwash. They are
usually associated with more nearly level areas.

Although this soil is well suited to production of corn, oats, hay,
potatoes, and, to some extent, pasture, clean-cultivated crops such as
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corn should not appear in the rotation more often than once in 4
or 5 years. The organic-matter content and fertility level must be
maintained. Such practices as contour tillage or terracing should be
used to prevent erosion (see management subgroup 2-D). This phase
should be kept in grass whenever possible.

A few acres of Antigo silt loam, shallow, which occur on com}nlex
slopes of 10 to 15 percent, have been included with this phase. These
areas are similar to the rest of the unit in profile characteristics.
They are best suited to grass.

Arland Silt Loam Soils

These soils occur mostly in the southern part of the county where
about 18 to 34 inches of glacial till, some of it mixed with loesslike
silt, overlies sandstone bedrock. The till is gritty and contains many
sandstone fragments. In some places the till layer is so thin that the
B horizon rests directly on residual sandstone material. These soils
have developed on gentle to strong slopes of 2 to 15 percent under a
forest cover of maple, red oak, aspen, and sumac.

Profile description (Arland silt loam, gently sloping) :

A 0 to 10 inches, brownish-gray to grayish-brown friable granular silt
loam ; very strongly acid ; weak platy structure.

B 10 to 23 inches, brown to grayish-brown light silty clay loam containing
considerable glacial drift ; firm blocky structure ; very strongly acid.

C and D 23 to 26 inches, yellowish-red to reddish-brown very strongly
acid glacial till, underlain by partly decomposed sandstone.

These soils are moderately fertile and easily tilled. Their perme-
ability and water-holding capacity are moderate. They are used for
corn, oats, hay, and pasture. These soils occur in the southern part
of the county and at higher elevations. Their growing period is
slightly longer than that of the Otterholt and the less well drained
Spencer and Almena soils to the north.

Arland silt loam, gently sloping (Av).—This gently sloping soil
has slow surface runoft and slight erosion. Slopes range from 2 to 6
percent. It is nearly stone free, except for 140 acres indicated on
the map by stone symbol.

This soil is moderately fertile, is easy to cultivate and manage, has
a high water-holding capacity, and is easily conserved. When the
fertility is maintained, good crop yields may be expected (see sub-
group 1-B).

Arland silt loam, sloping (Ax).—The sloping phase varies more
in depth of profile and in thickness of the glacial till deposit than
the gently sloping phase. Runoff is medium, and the erosion hazard
is moderate. The soil is moderately difficult to work and manage be-
cause it has slopes of 6 to 10 percent. Management subgroup 2-C
suggests practices for this soil.

Arland silt loam, strongly sloping (Axy).—This soil is like the
gently sloping phase in profile but is more shallow to bedrock. The
?lepth varies from 18 to 32 inches. Surface runoft is rapid, and the
water-holding capacity is somewhat low. The soil is moderately dif-
ficult to manage because it has slopes of 10 to 15 percent.
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Intertilled crops such as corn should not be grown more often than
once in 4 or 5 years. Special practices, such as those in management
subgroup 2-D, are needed to control erosion.

Arland silt loam, eroded, strongly sloping (Au).—In this phase
are the few areas of strongly sloping Arland silt loam that have been
eroded severely. These areas usually occur at the heads of draws or
on points of hills, but may also occur on long, uniform slopes. The
surface soil, or A horizon, is slightly lighter in color, but the pro-
file is otherwise similar to that of the gently sloping phase. Surface
runoff is very rapid, and successful management is very difficult.

Most areas are either idle or are being used for oats, hay, and pas-
ture. Suitable rotations and supplemental practices are given under
management subgroup 4-C. It will be necessary to restore the fertility
level and organic-matter content by heavy applications of manure and
fertilizer, ifter 5 to 10 years in pasture, the soil may be returned to
cultivation. At that time, the soil may be managed as in management,
subgroup 2~-C, with special emphasis on erosion control.

A few acres of Arland silt loam, eroded sloping phase, have been
included with this mapping unit. This phase, not mapped separately
in the county, is similar to the eroded strongly sloping phase in ap-
pearance and profile characteristics but is somewhat easier to reclaim.
Also included is about 16 acres of eroded Arland silt loam on slopes of
1}5 to 20 percent. These areas may be managed the same as the rest of
the unit.

Arland silt loam, moderately steep (Aw).—This phase is not
suited to intertilled crops, because it has slopes of 15 to 20 percent.
It is shallower and more variable in depth than other phases of Arland
silt loam and shows numerous rock outcrops and sandy spots. This-
soil should be kept in permanent pasture, as suggested in management
subgroup 4-B. Cultivated areas are extremely likely to erode.

About 240 acres of Arland silt loam on steeper slopes of 20 to 30
percent is included in this unit because it has similar characteristics
and is of small extent.

Arland Fine Sandy Loam Soils

These soils occur only in the southern part of the county where
there is mixed hardwood forest dominated by oak, red maple, birch,
aspen, and a few scattered {Jme trees. They have developed on thin
layers of leached glacial till that were deposited over sandstone re-
siduum and sandstone bedrock. The Arland fine sandy loams differ
from the silt loams in lacking a silty surface cover and in showing
more influence of the underlying bedrock, which is at depths of only
18 to 32 inches.

A typical profile of the gently sloping phase follows:

A 0 to 11 inches, grayish-brown, weak granular, very strongly acid flne
sandy loam; low in organic matter; often contains some glacial gravel
and stones.

B 11 to 24 inches, brown to yellowish-brown heavy fine sandy loam to sandy
clay loam ; weak blocky structure; very strongly acid.

C and D 24 inches -, yellowish-red to reddish-brown very strongly acid
glacial till over yellowish sandstone; till is more sandy than that in the
Arland silt loam soils and often contains many sandstone boulders.
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Arland fine sandy loam soils are friable and have a weakly devel-
oped B horizon. Their fertility is low. The soils are well drained;
they warm up early in the spring and are easy to till. They are used
for corn, oats, hay, and pasture.

Arland fine sandy loam, gently sloping (Aq).—This phase has
developed on slopes of 2 to 6 percent on uplands. It has a slow sur-
face runoff and a slight erosion hazard. Management practices de-
scribed in management subgroup 2-A are suitable.

Arland fine sandy loam, sloping (As).—This phase occurs on
slopes of 6 to 10 percent. It hasmore rapid surface runoff and greater
erosion hazard than the gently sloping phase. It should be managed
as explained in management subgroup 2-B.

Arland fine sandy loam, strongly sloping %A'r) .—This phase, on
10 to 15 percent slopes, is somewhat droughty, low in organic-matter
content, and moderate in erodibility. It varies more than the gently
sloping phase in thickness to bedrock and in texture of the B horizon.
Ttisin management subgroup 3-A.

Arland fine sandy loam, eroded, strongly sloping (Ar).—This
phase, on slopes of 10 to 15 percent, has a very rapid surface runoft and
a great erosion hazard. The A horizon is very shallow, less than 4
inches deep, but otherwise the profile is like that of the gently sloping
phase. This phase occurs mostly at the heads of draws or on the points
of hills. It is associated with other phases of Arland fine sandy loam.

Most areas are being used for hay or pasture or are lying idle. They
are not very productive because of low fertility and low organic-matter
content. Suitable rotations and supplemental practices are given under
management subgroup 5-B. The soil is best suited to forest and should
be planted to white and Norway pines. Gureat care must be taken to
prevent further erosion while trees are becoming established.

Included with this phase is about 211 acres of eroded Arland fine
sandy loam on slopes of 6 to 10 percent, and about 28 acres on slopes
of 15 to 20 percent. These included areas are very similar to this phase
in appearance and profile characteristics.

Arland fine sandy loam, moderately steep and steep (Ar).—
There are only a few hundred acres of this soil, and most of it is used
for hay, pastuve, or forest. The slopes of 15 to 30 percent have a very
rapid surface runoff and are a great erosion hazard. The profile 1s
morve shallow and more variable in depth than those of other phases of
Arland fine sandy loam.

"This phase should be kept in permanent pasture as outlined in man-
agement subgroup 4-A. An occasional hay crop can be harvested from
alfalfa-brome pasture mixtures.

Auburndale Soil

Auburndale silt loam (Az).—This soil is in wet depressions within
the smooth upland. It is a Low-Humic Gley developed from 32 to 42
inches of silty material over glacial till. This poorly drained soil is
assoclated with the Otterholt, Santiago, and Almena soils. Slopes are
usually less than 2 percent, but may be as great as 10 percent. The
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native vegetation, tolerant of wet soil, consisted of elm, ash, white onk,
aspen, and an undergrowth of small plants.
Typical profile description:
A 0to11inches, gray friable silt loam ; strongly acid; weak platy structure;
often slightly mottled in lower part.
B; 11 to 34 inches, gray to light brownish-gray, mottied, plastic heavy silt
lonm ; strongly acid; weakly developed blocky structure.
C, 384 to 48 inches, grayish-brown to yellowish-red, massive, strongly acid
heavy silt lonm underlain by reddish-brown glacial till.
The water-holding capacity is high, and the natural fertility is
moderate. The soil is best suited to hay and pasture, as described in
management subgroup 4-E.

Barronett Soils

Barronett silt loam (Br).—This soil is in wet depressions within
the old lake plains. Slopes range from 0 to 2 percent. The soil is char-
acteristically darker in color than the associated soils. Both internal
drainage and runoff are very slow. The native vegetation included
sedges and other water-tolerant plants. The water-holding capacity
of the soil is high, and its fertility is moderate.

Typical profile:

A 0 to 10 inches, very dark gray frinble strongly acid silt loam; thin platy
structure; moderately plastic.

G 10 to 30 inches, gray to grayish-brown, mottled with yellowish-red,
strongly acid loam : massive structure ; moderately plastic when wet.

C: 30 to 40 inches, pinkish-gray to brown, heavy, strongly acid silt loam;
underlying parent material stratified below 34 inches and caleareous
below 60 inches.

Barronett silt loam is in management subgroup 4-E. A few acres in
very slightly pitted outwash areas have slopes ranging up to 6 percent.

Barronett loam (Ba).-—This soil has developed in wet depressions
and along the edges of the glacial lake plains on slopes of 0 to 2 per-
cent. It is characterized by a very dark gray, friable, strongly acid
loam surface layer, which may be imfluenced by an overwash of sandy
material from higher ground. The subsoil and parent material are
the same as those of Barronett silt loam.

Most areas of this soil arve now in forest. As suggested in manage-
ment subgroup 4-E, they should not be cleared.

Boone Loamy Fine Sand Soils

These soils are in south-central Barron County on Cambrian sand-
stone bedrock. They developed under forest cover on slopes ranging
up to 30 percent. Both runoft and internal drainage are rapid. Water-
holding capacity and natural fertility are very low. These soils are
mostly in forest.

Typical profile (Boone loamy fine sand, gently sloping) :

A 0 to 9 inches, grayish-brown to dark yellowish-brown, friable, very
strongly acid loamy fine sand; weak crumb structure.

B 9 to 24 inches, yellowish-brown to yellowish-red very strongly acid
loamy fine sind; this is a B horizon, but very weakly developed.

C 24 inches +, very pale brown to yellowish-brown very strongly acid

loose sand; contains many fragments from underlying sandstone
bedrock.
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Boone loamy fine sand, gently sloping (Bc).—Most of this unit
is on slopes of 2 to 6 percent, but a few acres on slopes less than 2 per-
cent or up to 10 percent have been mapped in with it. Most of this
phase is used for forest, but a few areas are in hay, pasture, or oats.
The soil is poorly suited to corn, small grains, and hay. If such crops
are %rown, use rotations shown in management subgroup 3-D. Liberal
applications of complete fertilizers are needed. Moisture must be
carefully conserved and soil blowing prevented. Fertility is low.

Boone loamy fine sand, strongly sloping (Bg).—This soil is simi-
lar to the gently sloping phase except for having slopes of 10 to 15
percent ant(;l a profile that is somewhat more shallow and variable in
depth. Most areas are in forest and, as suggested in management
subgroup 5-C, should not be cleared. Those areas that have been
cleared are in pasture or areidle.

Boone loamy fine sand, steep (Bp).—This phase occurs in small
areas scattered through the sandstone hills in southern Barron
County. It has slopes of 20 to 30 percent. Its appearance and pro-
file characteristics are similar to those of the gently sloping phase, but
this soil is more shallow and variable in depth to bedrock. It is in
management subgroup 5-C.

Borrow and Gravel Pits

The larger Borrow and gravel pits are shown on the map by soil
boundaries, with the words “borrow pit” as a symbol. The small pits
are shown by the conventional crossed-pick symbol. These areas have
no agricultural value.

Brill Silt Loam Soils

These soils occur in slight depressions in outwash plains, especially
along the edges of the plains. They have developed from noncal-
careous silt (Teposited over sand and gravel. They are moderately
well drained soils and are associated with the better drained Antigo
and the more poorly drained Poskin and Warman soils. Surface
runoft is very slow, water-holding capacity is high, and natural fer-
tility is moderate.

Typical profile (Brill silt loam, nearly level) :

A 0 to 12 inches, dark grayish-brown friable silt loam; very strongly acid;
fine platy structure; soil aggregates are slightly vesicular.

B 12 to 26 inches, brown to reddish-brown, mottled, very strongly acid
silty clay loam; medium blocky structure; moderately plastic.

D 26 to 36 inches, reddish-brown to yellowish-brown, very strongly acid,
stratified sand and gravel.

Tn some places this soil has a silty C horizon, 8 to 14 inches deep, above
the gravel.

Most areas of the Brill silt loams are being used for corn, oats, hay,
or pasture.

Brill silt loam, nearly level (Br).—This phase has slopes of less
than 2 percent. It responds well to applications of lime, manure, and
fertilizer. When the fertility level 1s maintained as suggested in
management subgroup 2-E, good crop yields can be expected. Al-
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falfa can be grown successfully on many areas, but it does better if
the soil is drained.

Brill silt loam, gently sloping (Ba).—This phase closely resembles
the nearly level phase, but its slopes of 2 to 6 percent give slightly better
surface drainage. This soil is in management subgronp 2-G.

Burkhardt Soils

Burkhardt loams and sandy loams (Bx).—The mapping unit for
Burkhardt soils includes bhoth loam and sandy loam types. Slopes
range from 0 to G percent. The soils have developed under a cover
of grasses or mixed grass and trees. They are south of Cameron on the
outwash terraces. Burkhardt soils are a prairie-border equivalent of
the Chetek soils, from which they differ chiefly in the color of the A
and B horizons.

Typical profile (Burkhardt loam, nearly level) :

A 0to 12 inches, very dark brown to dark-brown, granular, friable, strongly
acid loam.

B 12 to 22 inches, reddish-brown to brown sandy clay loam; very strongly
acid; weak Dblocky structure; clay is concentrated in the lower 1
or 2 inches.

C 22 inches +, dark reddish-brown, hecoming yellowish-brown with depth,
medium acid, loose, stratified sand and gravel.

Internal drainage of these soils is good to excessive, but surface run-
oft is very slow to slow. They are used mostly for corn, oats, hay, and
pasture. Management subgroup 3-C suggests suitable rotations.

Campia Silt Loam Soils

These are well-drained soils on broad glacial lake plains in the north-
western part of the county. They were derived from 36 to 40 inches
of silty material overlying stratified silt and clay, which are calcareous
at 8 or 9 feet (fig. 11). 'The soils developed under a forest cover of
white pine and mixed hardwoods.

T'ypical profile (Campia silt loam, nearly level) :

A 0 to 12 inches, gray to brownish-gray, strongly acid, friable silt loam;
well-developed platy structure that breaks into soft granules.

B 12 to 29 inches, yellowish-brown to brown strongly acid silty clay loam;
moderate blocky structure ; medium plastic consistence.

¢ and D 29 to 42 inches, yellowish-brown strongly acid silty clay loam;
stratified below 40 inches and calcareous below 8 feet.

Campia silt loam soils are moderately permeable, have a high water-
holding capacity, and are moderately fertile. They are used mainly for
corn, oats, hay, and pasture.

Campia silt loam, nearly level (Cs).—This phase has slopes of
0 to 2 percent. It is one of the better agricultural soils of the county
(see management subgroup 1-A).

Campia silt loam, gently sloping (Ca).—This soil is on slopes of 2
to 6 percent. It has a slightly greater surface runoft than the nearly
level phase and a moderate erosion hazard. It isin management sub-
group 1-B.
© A few very small areas on slopes of 6 to 15 percent, most of which
are north of Vermillion Lake, have been included in this unit. Most of
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Ficure 11.—I'rofile of Campia silt loam showing stratification of sills and clays
in lower part.

these steeper slopes are not cultivated. They should be kept in grass
and pastured carefully to avoid serious erosion.

Some of this gently sloping Campia soil along State Highway 48
has a loam surface texture because coarser material has washed onto it
from higher soils nearby.

Chaseburg Soil

Chaseburg silt loam (Cr).—This colluvial soil formed at the foot
of steeper slopes, usually on narrow benches, terraces, or in valley-fill
positions. It is often associated with Arland, Gale, Hixton, and Otter-
holt soils. Slopes range from 0 to 10 percent but are mostly between
2 and 6 percent.

The surface texture is usually silt loam, but some small areas of loam
are included. The surface layer is gray to brownish gray. The sub-
soil is a moderate yellowish-brown friable heavy silt loam of weak
subangular blocky structure. Some mottling often shows in the
subsoil.

Chaseburg silt loam is moderately permeable. It has a high water-
holding capacity and moderate fertility. It is fairly easy to cultivate
and manage and is well adapted to corn, oats, hay, and pasture. Where
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surface water runs off rapidly, alfalfa can be produced. Suitable crop
rotations and the supplemental practices needed to control erosion
and water losses are given in management subgroup 2-G. Good crop
yields are obtained under good management.

Chetek Sandy Loam Soils

These soils have developed from mixtures of sand and gravel on
nearly level to sloping outwash plains and broad terraces. 'The origi-
nal forest cover was jack pine, oak, wild cherry, some white pine, and
aspen.

Two types of landscapes were recognized in determining the slope
phases of the Chetek sandy loam soils. The unitform slopes—nearly
level, gently sloping, and sloping phases—face in only one direction.
The complex slopes—undulating and gently rolling phases—face in
several directions. The hills are conelike and the depressions hetween
hills are undrained.

Chetek sandy loam soils differ from the Onamia soils in their coarser
texture and their shallower depth to gravel. The depth to underlying
sand and gravel ranges up to 24 inches and decreases as the slope
increases.

Typical profile (Chetek sandy loam, nearly level) :

A 0 to 12 inches, brownish-gray to brown, strongly acid, rather loose sandy
lonm ; weak crumb structure that becomes platy in lower part.

B 12 to 24 inches, dark yellowish-brown to reddish-brown loam, strongly
acid and of weak blocky structure; somewhat sticky in lower part
just above the stratified snnd and gravel.

D 24 inches -+, dark yellowish-brown to yellowish-red, stratified, medium
acid, waterworn gravel and sand.

These soils warm up quickly in the spring because they are rapidly
permeable to water and have a low water-holding capacity. Droughti-
ness and low fertility make crop yields low., These soils are used
mostly for corn, oats, hay, and pasture.

Chetek sandy loam, nearly level (Cr).—This phase occurs near
Chetek. Slopes are less than 2 percent. Rotations and management
practices are suggested in management subgroup 3-C.

Chetek sandy loam, gently sloping (Cp).—This phase on slopes
of 2 to 6 percent is very similar to the nearly level phase in appearance,
profile characteristics, and management requirements. Runoff is
slightly more rapid, and the erosion hazard is somewhat greater than
for the nearly level phase. This soil is in management, subgroup 3-C.

Chetek sandy loam, sloping (Cu).—This soil occurs on both pitted
outwash and unpitted ontwash. Slopes range from 6 to 10 percent.
A few areas are eroded. Surface runoff is medium, and the erosion
hazard is slight. This phase has a lower organic-matter content than
the nearly level phase. Management is suggested in subgroup 3-B.

Chetek sandy loam, undulating (Cx).—This phase has developed
on slightly pitted outwash plains. It is nearly identical to the nearly
level phase in appearance and profile characteristics, but its relief is
more complex. Slopes, which range from 0 to G percent, are short and
may face in several directions. The soil has slow surface runoff and
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aslight erosion hazard. It is moderately difficult to work and manage.
Practices are suggested in management subgroup 3-C.

Chetek sandy loam, gently rolling (Cc).—This phase is like the
undulating phase in appearance and profile, but its complex slopes
range from 6 to 10 percent. Each area of this phase may contain sev-
eral undrained depressions. Management subgroup 3-B suggests
suitable rotations and conservation practices.

Chetek Sandy Loam Soils, Shallow

These soils have formed on outwash plains in association with Chetek
sandy loams. They resemble Chetek sandy loams in texture of the
upper layers; however, they are usually slightly browner or more
reddish brown in the subsoil because they have excessive internal
drainage. The underlying gravel and sand are within a few inches
of the surface.

Typical profile (Chetek sandy loam, shallow, nearly level) :

A 0 to 10 inches, grayish-brown to brown, strongly acid, loose sandy loam ;
weak crumb structure.

B 10 to 16 inches, brown to reddish-brown strongly acid loam ; weak blocky
structure.

D 10 inches 4, dark yellowish-brown to yellowish-red stratified mixtures
of waterworn gravel and sand.

The degree of development of the B horizon varies.

Chetek sandy loam, shallow, nearly level (Ca).—Slopes of this
phase are less than 2 percent. The depth of the profile ranges from
12 to 20 inches. Surface runoff is very slow and permezﬁ)ility is
rapid. The natural fertility is low, and the water-holding capacity
very low.

This soil does not, produce high yields, although it will grow most
of the crops usually planted in this locality. Crops do well if pro-
vided with plenty of plant nutrients and moisture. Adapted rota-
tions and suggestions for management are given in management sub-
group 3-C.

Chetek sandy loam, shallow, gently sloping (Cr).—This phase,

on 2 to 6 percent slopes has a profile very similar to that of the nearly
level phase, but there is somewhat more runoff. In fact, this soil 1s
so droughty that moisture conservation is necessary. Suitable rota-
tions anc}j supplemental practices are given in management sub-
group 3-C.
A few small areas of Chetek sandy loam, shallow, moderately slop-
ing, are in this mapping unit. The slopes are 6 to 10 percent. This
included soil is somewhat shallower than the gently sloping phase
and has greater erosion hazard and more surface runoft. Such crops
as oats, clover, timothy, alfalfa, and bromegrass are suited to these
greater slopes. For satisfactory yields, fertility must be maintained
and the moisture-holding capacity built up.

Cloquet Sandy Loam Soils

These soils developed from sandy glacial till in the northeastern
and northwestern corners of the county. They are associated with
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the Milaca soils. The native vegetation consisted of pine and mixed
Lhardwoods. Many aveas arc now cleared and in crops or pasture.
Natural drainage is excessive to good.

Typical profile (Cloquet sandy loam, undulating and gently
rolling) :

A 0 to 9 inches, yellowish-brown to grayish-brown, strongly acid, loose,
friable sandy loam ; weak crumb structure.

9 to 27 inches, yellowish-brown to yellowish-red strongly acid sandy
lonm; weak fine blocky structure.

¢ 27 inches -+, dark redidish-brown light sandy clay loawm to gravelly
loam glacial till; massive structure.

Cloquet sandy loam, undulating and gently rolling (Cn).—
Slopes of this phase range from 2 to 10 percent. The surface soil may
range from a loam to a loamy sand, the subsoil from a loam to a sandy
loam, and the substratum from a light sandy loam to a sandy clay
Joam. The prolile is usually 18 to 30 inches deep. Crops and man-
agement practices are suggested in management subgroup 3-B.

Cloquet sandy loam, rolling and hilly (Cxt).—This phase is like
the undulating and gently rolling phase, but slopes range from 10 to
20 {)ercent. The profile 1s more shallow than that of the undulating
and gently rolling phase, surface runoff is higher, and the soil erodes
more easily when cleared. As suggested in management subgroup
5-C, this soil should remain in forest.

Cloquet sandy loam, hilly (Cr).—Complex slopes of 15 to 30 per-
cent characterize this phase. 1t resembles the undulating and gently
rolling phase, but its profile is shallower. 1t varies more in depth
to underlying material and in texture of the A and B horizons. Most
areas are in ?orest, the best use for this soil according to management
subgroup 5-C.

Comstock Soils

Comstock silt loam (Cre).—This imperfectly drained soil is located
near the edges of glacial lake plains. Its poor drainage may be cansed
by seepage from associated better drained Campia and Crystal Lake
soils. Slopes range from 0 to 2 percent. The original forest cover
included oak, elm, and some basswood.

A typical profile near Turtle Lake:

A 0 to 12 inches, mottled grayish-brown to gray strongly acid silt loam;
medium platy structure,

I3 12 to 36 inches, brown to light-brown, mottled, very strongly acid silty

clay loam; moderately developed medium blocky structure.

3 36 inches 4-, light brownish-gray mottled silt loam which contains some
very fine sand, clay, and silt; stratified with depth and caleareons
below 7 feet.

The surface soil is moderately permeable, but the subsoil is slowly
permeable. Surface runoft is very slow, but the water-holding ca-
pacity is high. This soil now produces mainly oats, hay, and pasture,
and some corn. Management, practices are described in management
subgroup 3-Iu.

Comstock loam (Co).—Most areas of this soil are on nearly level
(0 to 2 percent slopes) glacial Iake deposits along the western county
line, where sandy material has washed in from higher ground. This

-
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sandy material has changed the average texture of the surface horizon;
without it, this soil would be Comstock silt loam. The subsoil and sub-
stratum are identical to those of Comstock silt loam, and the two soils
are in management subgroup 3-E.

Crystal Lake Soils

Crystal Lake silt loam (Cs).—This soil is slightly better drained
than the associated Comstock silt lowm, which it resembles. Slopes are
less than 2 percent.

Typical profile:

A 0 toe 11 inches, grayish-brown to brown strongly acid silt. loam; platy
structure ; breaks into soft granules.

1 11 to 32 inches, brown to light-brown, mottled, strongly acid, friable silty
clay loam ; weak blocky structure.

G 32 inches 4, brown to yellowish-brown mottled silty clay, very fine
sand, and silt; becomes strutiﬁud,;in the lower part and caleareous
below 7 feet.

'This soil is moderately fertile. When it is managed as suggested in
management subgroup 2-I, good to excellent yields of corn, oats, hay,
and pasture are produced.

A few areas of this unit near Crystal Lake and Scott Lake have a
nearly neutral reaction in the surface horizon. The surface texture
is more gritty, but otherwise these areas are like the others of this soil.

Crystal Lake loam (Cr).—This soil type occurs on slopes of less
than 2 percent, mostly along the western county line. The subsoil and
substratum are identical to those of Crystal Lake silt loam. The sur-
face layer is grayish brown to dark reddish brown and friable. The
structure is granular, and the reaction is strongly acid. This soil
should be managed as described in management subgroup 2-TF.

Freeon Silt Loam Soils

These soils are moderately well drained. They are not so well
drained as the associated Santiago soils, but they otherwisc resemble
them. The original forest cover was mixed hardwoods and pines.

Typical proﬁ]e (Frecon silt loam, nearly level) :

A 0 to 10 inches, very dark brown to brown strongly acid granular silt loam
that usually contains some grit; thin platy structure.

B 10 to 26 inches, brown to reddish-brown, mottled, strongly acid silty clay
loam; medium blocky structure; slightly plastic and sticky when
wet.

G 26 inches +-, yellowish-red to reddish-brown glacial till.

These soils have a moderately permeable surface soil, slowly perme-
able subsoil, high water-holding capacity, and moderate natural fer-
tility. Most arveas are used for corn, oats, hay, or pasture.

Freeon silt loam, nearly level (Fz).—Erosion is not a hazard on
this soil because its slopes are less than 2 percent. Its slow internal
drainage makes it somewhat colder than the associated Santiago silt
loam. Management subgroup 2-E suggests suitable rotations and
accompanying practices.

Freeon silt loam, gently sloping (Fa).—This soil is very similar
to the nearly level phase in appearance and in profile. Its slopes of
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2 to 6 percent cause greater surface runoff, however, and put it in
management subgroup 2-G.

Freeon silt loam, sloping (Fc).—This soil is very similar to the
nearly level phase, except for its slopes of 6 to 10 percent. Surface
runoff is medium, and there is a moderate erosion hazard.

High yields can be expected if the fertility level and organic-matter
content are maintained. Alfalfa-bromegrass mixtures are very satis-
factory on this soil when it is managed as described in management
subgroup 2-H. IExcess surface water should be removed.

A few small areas having slopes of 10 to 15 percent have been in-
cluded with this soil. They will need some special management because
of their greater erosion hazard.

Freer Silt Loam Soils

These imperfectly drained soils have developed under a forest cover
of white pine, maple, elm, ironwood, and ash trees, and hazel and
sumac shrubs. They are more poorly drained than Santiago and
Freeon soils and better drained than the Adolph. Most of the parent
material comes from a deposit of silt, about 16 to 28 inches thick, over
reddish-brown glacial till. Slopes range from 0 to 10 percent.

A profile follows (Freer silt loam, nearly level) :

A 0 to 8 inches, very dark brown to grayish-brown, mottled, strongly acid,
granular silt loam containing some grit; thin platy structure.

B 8 to 26 inches, light brownish-gray, highly mottled, strongly acid, silty
clay loam; medium blocky structure; slightly plastic and sticky
when wet.

C 26 inches 4, yellowish-brown to reddish-brown strongly acid glacial till.

Freer silt loams have high water-holding capacity. They are well
suited to corn, silage, oats, hay, and pasture. They are considered to
be cold soils, and corn may not. mature.

Freer silt loam, nearly level (Fe).—Most of this phase is just south
of the recessional moraine. It is very similar to the nearly level phase
of Almena silt loam in profile characteristics and management re-
quirements. It isin the same management subgroup, 3-E. The profile
is shallower than that of the nearly level phase of Almena silt loam,
however, and usually contains grit. The 0 to 2 percent slopes have a
slow surface runoff, and the water-holding capacity is high.

Freer silt loam, gently sloping (Fp).—This phase, on slopes of
2 to 6 percent, is very similar to the nearly level phase in profile char-
acteristics and appearance. In spite of its slightly greater erosion
hazard, it often produces better crops than the nearly level soil be-
cause its surface drainage is better. Itisin management subgroup 2-L.

Freer silt loam, sloping (Fr).—This soil is more shallow and more
variable in depth than the nearly level phase. It may also receive
more seepage water from higher ground. Slopes range from 6 to 10
percent. Practices for use of this soil are snggested in management
subgroup 3-F.

A few acres of TFreer soils that are more variable and somewhat
stony are on 10 to 15 percent slopes, and these have been included in this
mapping unit.
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Freer Stony Silt Loam Soil

Freer stony silt loam, gently sloping (Fg¢).—This soil has de-
veloped on slopes of 2 to 6 percent from relatively thin deposits of silt
over glacial till. It is an imperfectly drained soil of the rolling up-
lands. Numerous stones are on the surface and throughout the profile.

Typical profile, just east of the Barron Hills:

A 0 to 10 inches, very dark brown to grayish-brown, mottled, strongly acid,
granular silt loam; numerous stones throughout this horizon and
on the surface.

B 10 to 24 inches, light brownish-gray, highly mottled, silty clay loam;
slightly plastic and sticky when wet; contains numerous stones and
boulders.

C 24 inches -+, yellowish-red to reddish-brown glacial till.

The many stones throughout the profile of this soil are character-
istic. The soil is not suited to crops because of the difficulty of working
it. If it is clearved of forest at all, it should be used for pasture, as
suggested in management subgroup 4-D.

A few areas of similar soils that are more sloping or less sloping than
usual for this phase are included. They have the same use and are
managed in the same way.

Gale Silt Loam Soils

Small areas of these soils have developed from 24 to 36 inches of
loess or loesslike material over sandstone. They occur in the southern
part of the county. The original forest was maple, oak, aspen, elm,
and birch. Gale silt loams lie between the deeper Otterholt and the
shallower Boone soils of the upland.

Typical profile (Gale silt loam, gently sloping) :

A 0 to 9 inches, grayish-brown to brown, very strongly acid silt loam;
medium platy in place but breaks out into medium-sized granules.

B 9 to 24 inches, yellowish-brown, strongly acid silty clay loam of medium
blocky structure.

D 24 inches +, very pale brown and yellowish-brown, very strongly acid
fine sand; contains sandstone fragments and is underlain by hard
sandstone.

Surface runoff and internal drainage are good; water-holding ca-
pacity and natural fertility are moderate. These soils are easily
worked. They are used to produce corn, oats, hay, and pasture.

Gale silt loam, gently sloping (GB).—The surface runoff from this
phase is slow, and the erosion hazard is slight. Slopes range from 2
to 6 percent. Suitable rotations and su%gested supplemental prac-
tices are given in management subgroup 1-B.

Gale silt loam, sloping (Gc).—Except for its slopes of 6 to 10
percent, this phase is similar to the gently sloping phase in appear-
ance and in most profile characteristics. It varies more in depth to
underlying material. Surface runoff is medium. Management sub-
group 2-C suggests practices that are suitable for this moderately
erodible soil.

Gale silt loam, strongly sloping (Gp).—This soil differs from the
sloping phase in having a more shallow surface horizon, a more

386917—58——4
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variable depth to underlying material, and slopes of 10 to 15 percent.
When cleared, this soil has very rapid surface runoff.

As for the other soils in management subgroup 4-B, it is best not,
to cultivate this soil, but to leave it in forest or pasture. A few of
the milder slopes can produce cultivated crops under very careful
management.

Gale silt loam, eroded, sloping and strongly sloping (Ga).—This
nnit has slopes of 6 to 15 percent. that have been severely eroded.
The surface soil is shallow, and the organic-matter content is low.
The usefulness of this unit can bhe restored gradually if it is managed
as suggested in subgroup 4-C.

Hixton Loam Soils

These well-drained soils developed from fine-grained sandstone,
which in some places contained considerable silt and clay. This sand-
stone varies In degree of disintegration. It is 18 to 36 inches below the
surface. These soils are mostly in the south-central part of the county
on gently sloping to moderately steep uplands. The original cover
was forest.

Typical profile (Hixton loam, gently sloping) :

A 0 to 11 inches, grayish-brown to yellowish-brown very strongly acid
loam ; medium platy structure that breaks down into soft granules.

B 11 to 24 inches, brown to yellowish-brown medinm acid loam to light
sandy clay loam of weak blocky structure.

C 24 inches -, yellowish-brown medium acid loose sand and partially de-
composed sandstone.

These soils are moderately permeable to water, and they have mod-
erate water-holding capacity and fertility. They are easy to work.
On lesser slopes, rotations of corn, oats, hay, and pasture are suitable.
Under good management and fertilization, moderate to good yields
of crops can be expected. Erosion is a great hazard only on the
steeper slopes where fertility and organic-matter content have not
heen maintained.

Hixton loam, gently sloping (Hu).—This phase hasslopes of 2106
percent and should be managed as suggested in management subgroup
2-A.

Hixton loam, sloping (Hw).—This soil resembles the gently sloping
phase but has slopes of 6 to 10 percent. Surface runoff is mediun and
the erosion hazard is moderate. The soil is somewhat droughty, but
with such practices as those suggested in management subgroup 2-13,
good yields of oats and hay can be obtained.

Hixton loam, strongly sloping (Fa) —This phase of Hixton loam
is like the gently sloping phase, except that its B horizon varies more
in degree of development, its A horizon is thinner, and slopes range
from 10 to 15 percent. These steeper slopes have more rapid surface
runoff and are more difficult to work and manage. They need rota-
tions and management practices such as are suggested in management
subgroup 3-A.

Hixton loam, eroded, strongly sloping (Hg).—Eroded slopes of
10 to 20 percent characterize this phase. The surface layer, a brown
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to yellowish-brown strongly acid loam, has a medium granular struc-
ture and has a very low organic-matter content. Although the subsoil
and substratum are very similar to those of the other phases of Hixton
loam, the depth to parent material is only 16 to 24 inches.

Most areas are idle or are used for hay and pasture. Yields are low.
The value of this soil can be restored over a period of years by follow-
ing suggestions in management subgroup 4.—(1/?.

Hixton loam, moderately steep (Hx).—This phase has slopes of
15 to 30 percent and, consequently, more rapid surface runoft and a
greater erosion hazard than the less sloping phases. The profile is
more shallow. 'The soil should be m:umgecT as outlined in manage-
ment subgroup 4-B.

Hixton Fine Sandy Loam Soils

These fine sandy loam soils are closely associated with the Hixton
loam soils, which they resemble except for surface texture. They have
moderate to rapid surface runoff and a high erosion hazard. These
soils are rapidly permeable to water.

A characteristic profile (Hixton fine sandy loam, sloping) :

A O to 12 inches, grayish-brown to yellowish-red strongly acid friable fine
sandy loam of weak platy structure.
12 to 26 inches, yellowish-brown to reddish-brown strongly acid loam
of weak blocky structure.

C 26 inches -4, yellowish-brown loose sand and partly disintegrated sand-
stoue.

Oats, hay, pasture, and occasional corn crops are produced on these
soils on the slopes of less than 20 percent. The steeper slopes are used
mostly for pasture or left as woodland. Ylelds of crops are low during
dry seasons. Special efforts should be made to conserve water on these
soils. Since the organic-matter content is low, management practices
should maintain or increase the natural supply. Liberal quantities of
mineral fertilizers should be applied to hay crops.

Hixton fine sandy loam, sloping (Hp).—This soil is not so subject
to sheet and gully erosion as the steeper phases of Hixton fine sandy
loam, because its slopes are only 2 to 10 percent. It can be used for
crops when managed as suggested in management subgroup 2-B.

Hixton fine sandy loam, strongly sloping (Hr).—This phase has
a lower organic-matter content than the sloping phase, and its stronger
slopes range from 10 to 15 percent. It should be managed according to
the suggestions given in management subgroup 3-A.

Hixton fine sandy loam, eroded, strongly sloping (Ie).—The
surface layer of this eroded, strongly sloping phase is a yellowish-
brown strongly acid fine sandy loam to loam. Tt has a medinm granu-
lar structure and a low organic-matter content. The subsoil and sub-
stratum are very similar to those of the gently sloping phase of Hixton
fine sandy Joam. Slopes range from 6 to 15 percent.

Many areas ave idle. Some are used for hay or pasture, but yields

ar(lag low. This soil should be used for forest (see management subgroup
5-B).

Hixton fine sandy loam, moderately steep (Hc).—This soil, on
slopes of 15 to 20 percent, is more shallow, more droughty, and lower
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in organic matter than the less sloping phases. It should be managed
according to the suggestions in management subgroup 4-A.

Hixton fine sandy loam, steep (Hg).—Slopes of this phase range
from 20 to 80 percent. It differs from other phases of Hixton fine
sandy loam in being more shallow and in having less organic matter
in the surface horizon. Management subgroup 5—A suggests that this
soil not be cleared. If it is stripped of forest, surface runoff is rapid
and the erosion hazard is great.

Hixton fine sandy loam, eroded, steep (Ha).—The surface layer
of this phase is yellowish brown, strongly acid, and low in organic
matter. The subsoil is similar to that of Hixton fine sandy loam, slop-
ing. This eroded phase has slopes ranging from 20 to 30 percent.
Management subgroup 5-B suggests ways of managing this soil.

Milaca Silt Loam Soils

These soils occur north of the recessional moraine, mostly along
the north and west sides of the county. They have developed from
reddish-brown glacial till. They vary widely 1n steepness and in type
of slope.

The gently sloping, sloping, strongly sloping, and steep phases of
this soil type are on relatively uniform slopes. These smooth and
uniform slopes slant in one direction. The undulating, gently roll-
ing, rolling, and hillfv phases are on complex slopes. The complex
slopes are short and ¢ 10|{py, face in several directions within the same
area, and usually include small depressions or spots of wetter soils.
Those soil phases on the more uniform slopes are much easier to
manage for row crops than those on the complex slopes.

A typical profile (Milaca silt loam, gently sloping) :

A 0 to 11 inches, gray to pale-brown strongly acid loam; contains many
roots ; well-developed platy structure.

B 11 to 22 inches, brown to reddish-brown, strongly acid, light sandy clay
loam ; blocky structure.

C 22 inches -}, dark reddish-brown, strongly acld sandy clay loam glacial
till, somewhat compact in place.

These soils have good surface runoff and internal drainage, mod-
erate fertility, and a high water-holding capacity. The present for-
est cover consists of maple, oak, wild cherry, aspen, and a few scat-
tered pines. Crops commonly grown, especially on the lesser slopes of
these soils, are corn, oats, hay, and pasture. Because of frost, the
c_(;rn crop does not mature every season and generally is used for
silage.

Milaca silt loam, gently sloping (Mx).—This phase is on slopes of
2 to 6 percent. It is moderately permeable and has slow surface run-
off. Stones are common on the surface and in the profile but usually
do not interfere seriously with cultivation. Some suggestions for
crop rotation and management are given in management sub-
group 1-C.

Milaca silt loam, sloping (Mx~).—This soil, on slopes of 6 to 10
percent, is associated with and is very similar to the gently sloping
phase of Milaca silt loam. Surface runoft is medium, and the ero-
sion hazard is moderate. This soil should be managed as explained
in management subgroup 2-B.
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Milaca silt loam, strongly sloping (Me).—There is very little of
this soil, and most of its slopes range from 10 to 15 percent. A few
areas which have slopes of 15 to 20 percent have been included.

This phase varies more in depth than the gently sloping phase and
its surface runoff is higher. It is generally more difficult to work
and manage than the less sloping phases, and should be used as sug-
gested in management subgroup 3-A.

Milaca silt loam, steep (Mo).—This soil varies considerably in the
thickness and texture of its various horizons. It is too steep to be
suitable for cultivation. Most of it is now in forest. If it is cleared,
surface runoff is very rapid and the erosion hazard is great. About
180 acres of Milaca silt loam in this unit has slopes even steeper than
30 percent. Management subgroup 5-A suggests management for
soils like this one.

Milaca silt loam, undulating (Mr).—This undulating phase is very
similar to the gently sloping phase of Milaca silt loam except that
it occurs on complex slopes of 0 to 6 percent. Small areas of Freer
or Freeon soils, too small to be shown at the map scale used, are in-
cluded. These inclusions of wetter soils are hard to drain for crops
such as alfalfa. More suitable crops and necessary management prac-
tices are shown in subgroup 2-G.

Milaca silt loam, gently rolling (Mm).—This soil, on complex
slopes of 6 to 10 percent, has a more variable profile than the gently
sloping phase. It is very susceptible to erosion and should be kept
in close-growing crops much of the time. Management subgroup
2-H suggests some crop rotations. The complex relief limits the use
of striperopping for erosion control. The small areas of wetter soils
included in this unit are a hazard to winter legume crops.

Milaca silt loam, rolling (Mar).—Variations in the thickness and
texture of the soil layers characterize this rolling phase. Its slopes
of 10 to 15 percent give it greater runoff and erosion hazard than the
gently rolling phase and make it more droughty. This soil is not
snited to cultivated crops. It should be kept in permanent pasture
as suggested in management subgroup 4-A. Most of this phase is
now used for hay or pasture.

Milaca silt loam, hilly (MvL).—This phase is similar to the gently
sloping phase, but it has developed on complex slopes of more than
15 percent. The depth to the C horizon varies more, and the under-
lying material is often more porous and coarser textured. This soil
should remain in forest, as suggested in management subgroup 5-A.

Milaca Fine Sandy Loam Soils

These soils are closely associated with the Milaca silt loams.
Typical profile (Milaca fine sandy loam, gently sloping) :
A 0 to 10 inches, light-gray to pale-brown strongly acid fine sandy loam;
weak platy structure.
B 10 to 18 inches, brown heavy loam to light sandy clay loam ; strongly acid ;
moderately developed blocky structure.
C 18 inches +, dark reddish-brown strongly acid loam (glacial till) ; some-
what compact in place.
The materials underlying these soils are very similar to but coarser
than those of the Milaca silt loams, The more porous texture gives
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them slightly lower fertility but makes them euasier to cultivate than
thesiltloams. Their droughtiness lowers yields of corn and of second-
cutting hay during seasons of average or less than average rainfall.

Milaca fine sandy loam, gently sloping (Mg) .—This soil has slopes
of 2 to 6 percent and very slow surface runoff. The surface layer and
subsoil are rapidly permeable and have a moderate water-holding
capacity.

The depth to the C horizon may be 18 to 22 inches. The stones on the
surface and throughout the profile in some places interfere with culti-
vation. Rotations and management practices suitable for this soil
phase are suggested in management subgroup 2-A.

Milaca fine sandy loam, sloping (Myr).—This phase has slopes of
i to 10 percent and, consequently, a greater erosion hazard than the
gently sloping phase. A few areas included in this unit are already
eroded. The greater surface runoff makes the soil droughty during
dry seasons. Most areas are now in forest, but they could be cultivated
by following the practices described in management subgroup 2-B.

Milaca fine sandy loam, strongly sloping (Mg).—More variation
in thickness of horizons and depth of profile is hikely in this phase than
in the gently sloping phase. Most of it has slopes of 10 to 20 percent,
but some steeper areas are included. Some of this soil is already
severely eroded.

Most areas are used for forest. The soil can be used for crop rota-
tions such as those named in management subgroup 3-A, with the
practices outlined there.

Milaca-Cloquet-Peat Soil Complexes

These complexes are in the undulating and hilly country north of
the recessional moraine. The Milaca, Cloquet, and Peat soils arc so
closely intermingled in an intricate pattern that they could not be
separated at this scale of mapping. The proportion of each soil in
the complexes varies from place to place, but the Milaca soils usually
predominate. In some places the Milaca and Peat soils are about
equal in extent; in other places half of the area may be Peat soils.

The profiles of the Milaca soils in these complexes are similar to
those of Milaca silt loam and Milaca fine sandy loam soils. The Clo-
quet soils have a profile like that of Cloquet sandy loam. The Peat
resembles that described elsewhere.

Most areas of these complexes are in forest and should not be cleared.
If they are cleared, they are best suited to pasture. Fair to good pas-
ture can be obtained under good management. Cropping these soils
is very difficult because of the intermingling of small areas of wet and
dry soils, which need widely different management practices and crops.

Milaca-Cloquet-Peat complex, undulating (Mp).—Slopes for this
unit range from 2 to 6 percent. The proportions of the different
soils in each area differ considerably, but the Milaca and Peat soils
are about equal in extent, and the Cloquet soil covers a smaller area.
In some places the Peat soil may cover half of the acreage. The
other soils vary a great deal in their permeability and their water-
holding capacity. Generally, surface runoff is slow and the natural
fertility is low.
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Cleared areas are in pasture, and some oats and hay are grown.
Cultivation of crops is difficult because of the undulating relief and
the poorly drained Peat soil. Management subgroup 4-E suggests
some crops and management practices that can be used.

Milaca-Cloquet-Peat complex, gently rolling (Ma).—The Milaca
and Cloquet soils in this mapping unit occur on slopes ranging from
6 to 10 percent. In both appearance and profile characteristics, soils
of this complex are very similar to the corresponding soils in the
undulating phase of the complex. They are managed as suggested
in management subgroup 4-E.

Milaca-Cloquet-Peat complex, rolling (Mc).—This complex is
within the steeper areas of the morainic upland on slopes of 10 to 15
percent. In appearance and in most profile characteristics, the soils
of this unit are similar to those of the undulating phase, but the
percentage of Cloquet soil is often somewhat higher. In some sec-
tions, especially near Bear Lake, the Peat soil occurs in larger areas.
This reduces the value of the complex for pasture. This complex
is best used for forest (see management subgroup 5-A).

Milaca-Cloquet-Peat complex, hilly (MB).—This complex occurs
on slopes greater than 15 percent, but mostly on slopes between 15 and
30 percent. Like the rollincgl complex, this complex is in the steeper

art of the morainic upland, and it generally contains more of the
%loquet and Peat soils and less of the Milaca soils. It is.in manage-
ment subgroup 5-A.

Omega Loamy Sand Soils

These excessively drained soils occupy sandy outwash plains, the
largest of which is near Chetek. They have developed under a forest
cover consisting predominantly of jack pine, oak, aspen, maple, some
white pine, and o ground cover of currants, blueberries, and various
grasses. They are characterized by a sandy texture throughout and
a lack of development in the B horizon.

Typical profile (Omega loamy sand, nearly level) :

Ay 0 to 3 inches, grayish-brown to pale-brown (brown to very dark brown
in forested areas), strongly acid loamy sund of weak granular
structure; 2- or 3-inch layer of partially decomposed organic mate-
rial usually is on the surface in wooded sites,

A 3 to 18 inches, brown to yellowish-brown strongly acid sand of single-
grain structure; may be slightly cemented in places.

D 18 inches 4, yellow to yellowish-red, slightly acid, loose, stratified sand
that becomes coarser with depth.

The rate of surface runofl from these soils is slow, the water-holding
capacity is very low, and the wind-erosion hazard is severs where
the soils are cultivated. The fertility level is low, but the soils are
easily worked and tilled.

These soils are used principally for corn, hay, oats, pasture, and
truck crops. Yields are low, especially in dry seasons. Improve-
ment depends to a great extent on the maintenance of the highest
possible fertility and organic-matter content.

The following phases of Omega loamy sand are separated on the
map on the basis of slope differences that affect management.
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Omega loamy sand, nearly level (Oe).—The rate of runoff from
these slopes of 0 to 2 percent is very slow. The soil should be managed
as suggested in management subgroup 3-D. Large amounts of ferti-
lizer, manure, and organic matter must be added before crops will be
profitable. Rotations should consist of grasses for at least 4 out of 5
years.

Omega loamy sand, gently sloping (Oa).—Slopes of 2 to 6 percent
are the principal difference between this phase and the nearly level
phase. This phase is in the same management subgroup, 3-D.

Omega loamy sand, sloping (Or).—This phase is like the nearly
level phase, but greater slopes, ranging from 6 to 10 percent, make more
intensive management necessary. Besides heavy fertilization and long
rotations, this phase may need stripcropping, terraces, and protection
from wind erosion, as suggested in management subgroup 3-D.

Omega loamy sand, strongly sloping (Oc¢).—The surface layer of
this phase is somewhat more shallow than is typical for Omega loamy
sand, but the profile is otherwise similar. Slopes range from 10 to 20
percent. The intensive management necessary and the low returns

om cultivated crops make this phase unsuitable for such use. It is
included in management subgroup 5-C. It is best to leave this soil
in forest.

Omega Loamy Sand Soils, Gravelly Subsoil

These soils are on relatively recent stream terraces and near the
streambanks of older outwash terraces. They are very sandy and
excessively drained. The forest cover under which they developed
included jack pine, oak, maple, and some white pine.

Typical profile ( Omega loamy sand, gravelly subsoil, nearly level) :

A 0 to 2 inches, very dark brown to brown strongly acid loamy sand of
weak granular to single-grain structure.

B 2 to 10 inches, reddish-yellow to yellowish-red loose loamy sand.

C 16 inches +, yellowish-red and yellow loose stratified sand and gravel.

The depth to underlying sand and gravel varies from 12 to 30 inches.
Permeability of the surface and subsoil is rapid, surface runoft is slow,
and the water-holding capacity is low. These soils have a moderate
wind-erosion hazard and very low natural fertility. They have a
gravelly subsoil and are easily worked. Yields of corn, oats, hay, and
pasture are comparable to those on the Omega loamy sands.

Omega loamy sand, gravelly subsoil, nearly level (Oc).—This
phase has slopes ranging up to 2 percent. Suitable rotations are de-
scribed in management subgroup 3-D.

Omega loamy sand, gravelly subsoil, gently sloping (On).—This
soil is very similar to the nearly level phase in appearance and profile
characteristics but its sloEes range from 2 to 6 percent. It belongs to
the same management subgroup, 8-D.

Omega loamy sand, gravelly subsoil, sloping and strongly slop-
ing (Op).—This phase occurs mostly along the edges of draws or on
breaks toward the stream bottoms. ~Slopes are mostly uniform and
range from 6 to 15 percent, but about 64 acres of this so1l is on complex
slopes of 10 to 15 percent. The texture of the surface soil and subsoil
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and the thickess of the A horizon vary considerably. As suggested in
management subgroup 5-C, this soil 1s best suited to forest.

Onamia Loam Soils

These soils have developed on the well-drained glacial outwash
plains. They have moderate water-holding capacity, a moderately
permeable surface soil and subsoil, and a moderate fertility level.

Profile (Onamia loam, nearly level) :

A 0 to 10 inches, light-gray to pale-brown strongly acid loam; thin platy
structure that breaks into soft granules.

B 10 to 24 inches, very pale brown to yellowish-red, very strongly acid
sandy clay loam; contains a few pebbles and small stones.

C and D 24 inches -, yellowish-red, stratified, strongly acid, cobbly sand
and gravel composed of waterworn noncalcareous crystalline rock.

Most areas of Onamia loam are used for corn, oats, hay, and pasture.

Onamia loam, nearly level (Or).—This phase has 0 to 2 percent
slopes. Those areas that are associated with the Antigo soils are
somewhat deeper and more silty than those associated with the Chetek
soil. This soil should be cropped and managed according to the sug-
gestions in management subgroup 1-C.

Onamia loam, gently sloping (Ox).—This soil resembles the nearly
level phase, but its slopes range from 2 to 6 percent. Most slopes are
uniform, but some undulating or complex slopes are included. The
surface runoff is greater than on the nearly level phase and the soil is
somewhat more droughty. Also, the A horizon 1s shallower and the
depth to underlying parent material varies more. The soil has a
slight hazard of erosion. Like the nearly level phase, it is in manage-
ment subgroup 1-C.

Onamia loam, gently rolling (On).—These complex slopes of 6 to
10 percent are inconvenient to farm. Management such as that sug-
gested in management subgroup 2-B is needed to conserve the soil.
The erosion hazard is moderate, and some of the stronger slopes are
already seriously eroded. Surface runoff is medium. The surface
soil is thinner than that of the yearly level phase, and the profile varies
more in depth.

Otterholt Silt Loam Soils

These soils have developed from a mantle of silt 20 inches or more
thick that rests on glacial till. They occur on well-drained slopes of
1 to 15 percent. The forest cover was mostly oak, red maple, ash,
aspen, cherry, and a few pines.

Typical profile (Otterholt silt loam, nearly level) :

A 0 to 9 inches, dark-brown to grayish-brown very strongly acid friable silt
loam ; thin platy structure; numerous roots and worm casts.

B 9 to 30 inches, reddish-brown, very strongly acid, weakly blocky silty
clay loam; gray coatings often present on the surfaces of the structural
faces.

D 30 inches 4, reddish-brown, strongly acid, massive glacial till.

Where the silt layer was deeper than 30 inches, a horizon of friable
silt lies between the subsoil and the glacial till. This indicates that
the soil profile has been developing entirely within the silt horizon.
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These are among the best agricultural soils in the county. They are
casy to work and nearly stone-free. Fertility is moderate and water-
holding capacity is high. The surface soil is moderately permeable
and has slow to medium runoff. The erosion hazard is slight to
medium. Otterholt silt loams are well adapted to the common agri-
cultural crops of the county—corn, oats, hay, and pasture.

Otterholt silt loam, nearly level (Ox).—This phase has slopes of
less than 2 percent. The till parent material lies within 30 to 42
inches of the surface, and its texture varies from a fine sandy loam
to a sandy clay.

This is considered an excellent soil. Suitable rotations are suggested
under management subgroup 1-A.

Otterholt silt loam, gently sloping (Oxr).—This soil is very simi-
lar to the nearly level phase in appearance and profile characteristics,
and is well suited to the same crops. Its slopes of 2 to 6 percent have
more rapid surface drainage and a slightly greater erosion hazard
than those of the nearly level phase. This phase should be managed
as suggested in subgroup 1-B.

Otterholt silt loam, sloping (Oo).—These slopes of 6 to 10 percent
are in more danger of erosion than the nearly level arcas of the same
soil, Already eroded spots show on the points of hills or on the longer
slopes. This soil has less organic matter in the surface layer and a
shallower depth than the nearly level phase. Management subgroup
2-C has suggestions for its use.

Otterholt silt loam, strongly sloping (Or).—This soil is like the
nearly level phase in appearance and in most profile characteristics,
except that it has less organic matter in the surface soil and a more
variable depth to parent material. Surface runofl is rapid and the
erosion hazard is moderate on these slopes of 10 to 15 percent. Some
spots are evoded now. This soil is a little more diflicult to manage
for ordinary crops than the less sloping phases, and it is in management,
subgroup 2-D.

Peat and Muck Soils

Peat and Muck (1Pa).—The Peat and Muck soils were not separated
in mapping this county. Both have developed in deep depressions
within the glacial uplands, on old lake deposits, and n%ong streams.
These soils have formed where the water table stands at or above the
surface most of the time. Slopes range from 0 to 2 percent.

Typical profile of a shallow Peat soil :

0 to 10 inches, dark-brown peat that contains many fragments of sedges,
mosses, and tamarack in various stages of decomposition.

10 to 24 inches, brown partially decomposed plant remains,

24 inches 4, glacial till, lacustrine clay, or alluvium saturated with water
and usually gray.

Muck soils may have 10 inches of black muck instead of peat as the
surface layer. The depth of the layer of peat or muck and plant
remains varies considerably and often is more than 42 inches. The
decomposition of the surface layer varies a great deal from one
place to another. Permeability of the surface layer is slow, and of
the subsoil, very slow. Runoft is very slow, and the water-holding
capacity is extremely high.
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These soils are very difficult to manage when not drained. Hay,
pasture, and some special cultivated crops can be produced when
the soils are drained. Natural fertility is low, and frost is a great
hazard to crops. Suggestions for management are given in manage-
ment subgroup 5-D.

Pitted Outwash Land Types

These land types are mostly near Cumberland and Red Cedar Lake.
Level plains of sand and gravel were washed out and deposited by
water from melting glaciers. Blocks of ice were frequently washed
along and buried in the gravel. When these melted, pits or kettles
were left on the surface. Many of these kettles are now filled with
water or swampy deposits.

Because the sand and gravel beds lie at all angles, the surface tex-
tures of the soils vary from sandy loam to silt Joam within very short
distances. Both the surface soils and subsoils are 1 f_)id]y permeable.
Runofl is very rapid. Both the natural fertility and the water-holding
capacity ave low.

Most of this land is in forest or pasture. The erosion hazard is great,
when such land is cleared.

Pitted outwash, rolling (Pc).—Small intermixed areas of Chetek,
Onamia, and Antigo soil materials cover this land type, which has
slopes of 10 to 15 percent. It can be used for pasture, as suggested
in management subgroup 4-A.

Pitted outwash, hilly (Ps).—This hilly land type is made up of
Chetek and Onamia soil materials. Its slopes of 10 to 20 percent have a
greater surface runoff and erosion hazard than the slopes of the rolling
complex. A few small areas are rather uniformly covered with a
thin silt deposit. Thisland type is used mostly for forest, as suggested
inmanagement, subgroup 5-C.

Poskin Soil

Poskin silt loam (Pp).—This imperfectly drained soil developed on
slopes of 2 percent or less from silty material deposited over stratified
sand and gravel. Drainage is better than that of the very poorly
drained Warman soils and not, so good as that of the associated Antigo
and Brill soils. TPoskin silt loam has slow permeability in the subsoil,
a high water table, very slow surface runoff, high water-holding ca-
pacity, and moderate natural fertility.

Typical profile:

A 0 to 11 inches, dark-gray to grayish-brown, strongly acid, friable silt
loam; weak thin platy structure.

B 11 to 31 inches, highly mottled, pale-brown fo brownish-gray and
yellowish-red, very strongly acid silty clay loam; fine bhlocky
structure.

D 31 inches +, mixtures of yellowish-brown and yellowish-red, strongly
ucid, stratified sand and gravel ; where silty deposit was somewhat
deeper, there is a layer of friable silty material between the B
horizon and the stratified sand and gravel.

This soil is moderately difficult to work and manage because of its
poor internal drainage. Most of it is used for corn, oats, hay, and pas-
ture. Suitable rotations are suggested in management subgroup 3-E.
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Riverwash

This miscellaneous land type (Ra) consists of mixtures of sand
and gravel with some fine material, recently deposited in stream-
beds or near streams. These arveas ave frequently overflowed. The
surface soil and subsoil ave vapidly permeable. This land has very
slow surface runoft and very low water-holding capacity.

Riverwash has little if any agricnltural value. It is in management
subgroup 5-D. Most areas are in forest or are lying idle. The gravel
beds may be a local source of road material, but this is not greatly
needed.

Santiago Silt Loam Soils

These soils have developed on mearly level to moderately steep
glacial upland. The parent material is a thin loesslike silt, usually less
than 24 inches deep, over reddish-brown glacial till. The original
forest was ouk, maple, basswood, birch, elm, and pine. The profile ve-
sembles that of Otterholt silt loam, but it is shallower.

A typical profile (Santiago silt loam, nearly level) :

A 0 to 12 inches, dark-brown to grayish-brown very strongly acid frinble
silt loam; thin platy structure; numerous roots and worm casts.

B 12 to 24 inches, reddish-brown very strongly acid silty clay loam ; weak
blocky structure ; somewhat gritty.

C 24 inches 4, reddish-brown to dark reddish-brown strongly acid massive
glaclat till.

These soils have good internal drainage and moderately permeable
surface soil and subsoil. The fertility level is moderate and the water-
holding capacity is high. Because of their friable silty surface layer,
Santiago silt Joams are easy to work. On slopes of less than 10 percent,
]t]_\e‘{r are well adapted to corn, oats, hay, and pasture. Yields are rather
1ugh.

Santiago silt loam, nearly level (Sp).—This is one of the best agyi-
cultural soils of the county. Slopes range from 0 to 2 percent. Man-
agement subgroup 1-A suggests some rotations that are suited to this
soil.

Santiago silt loam, gently sloping (Ss).—This soil has a profile
similar to that of the nearly level phase. The slopes are 2 to 6 per-
cent, however, and the A horizon is more shallow. Some areas occur
near recessional moraines that have complex relief. The soil is in
management subgroup 1-B.

Santiago silt loam, sloping (Se).—The silt loam surface layer of
this soil is more shallow than that of the nearly level phase. The
entire soil varies more in depth. Slopes of 6 to 10 percent allow
medium surface runoff. The erosion hazard is moderate.

Although this phase is adapted to the same crops as the nearly level
phase, yields are usually lower, the soil is more difficult to work and
manage, and more care 1s necessary to prevent erosion. This soil is in
management subgroup 2-C.

Santiago silt loam, eroded, sloping (Sa).—The silty surface soil
and the rather compact glacial till substratum make this phase of
Santiago silt loam very susceptible to erosion. Since it is more shal-
low to underlying glacial till than the Otterholt soil, permanent ero-
sion damage shows more quickly. '
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This phase of Santiago silt loam occurs on slopes of 6 to 15 per-
cent. ’llile A horizon is shallow or missing. The B and C horizons
are similar to those of the nearly level phase. The soil has slow per-
meability in its surface layer, and moderate water-holding capacity.
Runoff israpid, and the erosion hazard is great.

This soil is in management subgroup 2-C. It needs heavy appli-
cations of manure, lime, and fertilizer. Close-growing crops should
be maintained as much of the time as possible to conserve the soil.

Santiago silt loam, strongly sloping (Sr).—This phase is on
slopes of 10 to 15 percent along draws and in the steeper areas ot
the Otterholt and Santiago soil association. Most of the slopes are
simple, but a few complex slopes are included.

The organic-matter content is lower and the thickness of the pro-
file varies more for this strongly sloping phase than for the nearly
level phase. The rapid surface runoft and great evosion hazard make
it necessary to manage this soil as suggested in management sub-
group 2-D.

Santiago silt loam, moderately steep (Sc).—This phase occurs
along draws and on steeper slopes in the Otterholt and Santiago soil
assoctation. Slopes range from 10 to 30 percent. A few areas have
complex slopes, and there are a few eroded spots.

The grayish-brown friable silt loam surface lnyer has a rather
Jow organic-matter content. The soil is otherwise similar to the
nearly level phase. This soil is difficult to work and to manage because
of its very rapid surface runoff and great evosion hazard. Manage-
ment subgroup 4-B has some suggestions for its use and conservation.

Santiago Stony Silt Loam Soils

These soils are so stony that they cannot be cultivated. Otherwise
they would be like the Santiago silt loams. Most of the stones are
quartzite. These stony phases occur near the Barron Hills. Most of
the areas are in forest ; a few on the lesser slopes are cleared for pasture.

Santiago stony silt loam, sloping (Sc).—This phase has developed
on slopes of 6 to 10 percent; in a few places, slopes are less than 6 per-
cent. The soil ranges from 16 to 24 inches in depth. Its nearly black
to dark-brown, strongly acid, friable stony loam surface layer has a
thin platy structure and contains many roots and worm casts. The
stones are from Barron Hills quartzite and from some other glacial
materials. The subsoil, a reddish-brown stony silty clay loam, is
somewhat gritty, strongly acid, and of weak blocky structure. The
parent material, or substratum, is a reddish-brown glacial till.

This soil is not likely to erode, but the stones make it very difficult
to manage. Most areas are in forest, which is the best use for them.
A few areas have been cleared for pasture, which gives moderate to
good yields. The pastures are hard to renovate because of the stones.
Management subgroup 4-D suggests some practices.

Santiago stony silt loam, strongly sloping (Sx).—Slopes of 10 to
20 percent are the main difference between this phase and the sloping
hase. The soils are very similar in appearance, profile character-
istics, and management requirements. They are in the same manage-
ment subgroup, 4-D, but this phase has rapid surface runoft and a
moderate eroston hazard when overgrazed.
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Santiago stony silt loam, steep (Sr).—Most of this soil has slopes
of 20 to 30 percent, but a few acres have slopes greater than 30 percent.
This phase looks much like the sloping phase. It has a very rapid
surface runoft and a moderate erosion hazard when cleared. Most areas
are in forest and should remain so, as suggested in management sub-

group 5-A.
° Scott Lake Soil

Scott Lake sandy loam (Si).—This soil occurs in small bodies on
old river terraces near the edges of small lakes and marshes or near
streams where the water table is somewhat high. It is moderately
well drained and is associated with the excessively drained Chetek soils
on sandy and gravelly outwash plains. Slopes are less than 2 percent.
The natural forest cover was mixed hardwoods and some pine.

Typical profile:

A 0 to 11 inches, dark grayish-brown, changing to yellowish-red, strongly
acid, friable sandy loam ; weak platy structure; contains numerous roots.

B 11 to 32 inches, reddish-brown, mottled with yellowish-red, strongly acid
sandy clay loam ; medium blocky structure.

C 32 inches +, yellowish-red strongly acid sand to loamy sand of single-
grain structure; stratified below a depth of 36 inches.

The texture of the B horizon may vary somewhat. This soil is now
used for corn, oats, hay, and pasture. Management subgroup 2-I
gives some appropriate practices.

Spencer Silt Loam Soils

These moderately well drained soils are intermediate in relief and
drainage between the associated well-drained Otterholt and the im-
perfectly drained Almena soils. They developed from silty material,
which is 30 to 42 inches deep over reddish-brown medium-textured
till.

Typical profile (Spencer silt loam, nearly level) :

A 0 to 11 inches, dark-gray to brown, strongly acid, friable granular
silt loam; thin platy structure when in place.

B 11 to 30 inches, pale-brown to brown, strongly acid, mottled silty clay
loam; medium blocky structure; gray coating on the structural
faces.

D 30 inches +, dark reddish-brown strongly acid massive glacial till.

The surface soils are moderately permeable, the subsoils slowly
permeable, and the fertility level moderate. Scattered stones are
found in the profile or on the surface, particularly where depth to
till is less than 36 inches. Corn, oats, hay, and pasture are the most
COMMmMon crops.

Spencer silt loam, nearly level (Sx).—These slopes of less than 2
percent are easy to work and have a very slight erosion hazard. The
soil is considered very desirable for agriculture. With good man-
agement, such as that suggested in subgroup 2-E, moderate to good
yields can be expected. A few areas are deeper than the rest of
the unit and are entirely stone free.

Spencer silt loam, gently sloping (Sar).—This soil has slopes of
2 to 6 percent but is similar to the nearly level phase in appearance
and most profile characteristics. The same crops are adapted to this
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soil. There is a slight erosion hazard, and diversion terraces may be
helpful on the longer slopes. The increased surface runoff improves
the drainage of this phase (see management subgroup 2-G).

Spencer silt loam, sloping (So).—The medium-gray to brown
friable. granular silt loam surface soil is somewhat more shallow than
that of the nearly level phase, and the organic-matter content is
lower. Subsoil and parent materials are very similar. The slopes
of this phase range from 6 to 10 percent.

The soil has medium surface runoff and a high water-holding ca-
pacity. It is moderately difficult to work and manage because of its
slope and its moderate erosion hazard. Diversion terraces and other
practices suggested in management subgroup 2-H are helpful in
managing this soil.

Stony Steep Land

Only small aveas within the Barron IHills are called Stony steep
land (Se) in this survey. These areas include rock outcrops, talus
slopes, and extremely stony soil. Most slopes range from 20 to 44
percent. The soil may be rather deep between the stones and in
cracks in the bedrocks. A few trees grow here, but there is no land
suitable for pasture. Management subgroup 5-A gives a few sug-
gestions for management.

Terrace Escarpment

These units are mn})ped on the steep slopes at the edges of outwash
deposits. The Chetek soil material, only ¢ to 12 inches deep, overlies
glacial drift.

The surface soil is a brownish-gray acid loose sandy loam to
gravelly sandy loam. It has a weak crumb structure and a low
organic-matter content. Usually it is underlain directly by stratified,
loose, yellowish-brown sand and gravel. A few spots have a B hori-
zlon between the thin A horizon and the glacial material, but most
do not.

The soil material is rapidly permeable throughout and is very
droughty. Natural fertility 1s very low. Most areas of Terrace
escarpment, ave idle or are in fovest or pasture.

Terrace escarpment, strongly sloping (Ts).—Slopes for this land
type range from 10 to 20 percent. This lund is in management sub-
group 5-C.

Terrace escarpment, moderately steep (Ta).—These slopes range
from 15 to 30 percent. This land should be left in forest as suggested
in management subgroup 5-C.

Wallkill Soil

Wallkill silt loam (Wa).—This soil has formed from muck, over
which 12 to 30 inches of silty material has accumulated. It occurs
in deeper depressions where material has washed down from sur-
rounding eroded soils. Tt is also along streams where local overwash
and flood deposits have covered muck soils. Slopes range from
0 to 2 percent.



64 SOIL SURVEY SERIES 1948, NO. 1

The dark-gray, acid, granular silt loam surface soil contains numer-
ous roots. The black to very dark brown muck directly beneath it
varies considerably in thickness,

Wallkill silt loam has moderate permeability, slow to very slow
subsoil permeability, very slow surface runoft, high water-holding
capacity, and moderate fertility. Most areas are now in hay, pasture,
or Ef}orest. Suitable practices are suggested in management subgroup
4+E.

Warman Soils

Warman silt loam (Wbp).—Some ponding of water during wet sea-
sons in very slight depressions within the glacial outwash terraces
has aided in developing this soil type. Slopes range from 0 to 2 per-
cent. The parent material is silt, 24 to 30 inches deep over stratified
sand and gravel. The native vegetation was sedges and other water-
tolerant plants.

Profile description :

A 0 to 10 inches, dark-gray friable strongly acid silt loam; thin platy
structure; rather high organic-matter content.

B 10 to 30 inches, gray to grayish-brown, mottled, strongly acid, heavy
silt loam ; massive structure,

D; 30 inches 4, yellowish-brown to yellowish-red, acid, waterlogged, strati-
fled sand and gravel.

This soil has a darker surface color than the associated Onamia
and Antigo soils. Both internal and surface drainage are very slow.
In a few places the silt is more than 30 inches deep, and here the soil
tends to be even more poorly drained. Permeability of both the sur-
;fai:lef Sﬁ)il and subsoil is very slow, and the water-holding capacity
is high.

Fe%‘tility is moderate. Most areas are in forest. Those that have
been cleared are producing hay and pasture. Management subgroup
4-E gives some sunitable crops and management practices.

Warman loamy sand, gravelly subsoil ﬁWc).—This soil is like
Warman silt loam in position and manner of formation but has devel-
oped from coarser material. This coarse granitic material was de-
posited in level to depressional areas in the residual sandstone. The
sandstone is sometimes at depths of 36 to 48 inches. This phase is
associated with Chetek loamy sand. The surface drainage is slow and
the water table is high. The original forest cover was pine, poplar,
elm, maple, and cherry. Slopes range from 0 to 2 percent.
A typical profile:

A O to 12 inches, gray to dark-gray, strongly acid, loamy sand; wenk
granular structure; often has some black mucky material on the
surface.

B 12 to 22 inches, mottled yellowish-red and gray, acid, loamy sand of
single-grain structure; contains a few roots.

C 22 inches +-, yellowish-brown to yellowish-red, acid, stratified, water-
logged sand and gravel.

The surface soil and subsoil are slowly permeable, and the fertility
level is low. When this soil is drained, its water-holding capacity
is low. It isin management subgroup 4-E.

Warman loamy fine sand (Wg).—This poorly drained soil occurs
in the southern part of the county in association with Chetek and
related soils.
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A profile description follows:

A 0 to 12 inches, brownish-gray to gray strongly acid loamy fine sand;
weak granular strueture; high organic-mutter content.
B 12 to 22 inches, mottled yellowish-red to gray acid loamy fine sand.
C 22 inches 4, yellowish-brown to yellowish-red acid stratified sand and
gravel; waterlogged ; sandstone often lies at depths of 36 to 48 inches.
This phase slopes less than 2 percent and is poorly drained. If it is
artificially drained, as suggested in management subgroup 4-E, it
produces hay or pasture. It is droughty in dry seasons but gives
higher yields than Chetek sandy loam on comparable slopes.

USE, MANAGEMENT, AND PRODUCTIVITY OF BARRON
COUNTY SOILS

Soil is the natural medium for crops. Productivity is largely de-
termined by (1) the characteristics of the soil, (2) the management
the soil receives, and (3) the climate. Management is ordinarily the
only factor entirely under the farmer’s control.

The management a soil receives can usually be varied between wide
Iimits. The management actually used will depend upon the farmer’s
preferences and current economic conditions. A soil can be drained
or irrigated ; it can be fertilized, limed, properly tilled, and planted to
the best crop varieties in a good rotation. Proper measures can be
applied to control erosion and conserve moisture. The results will be
greatly influenced by the amounts of lime, fertilizer, and water used,
the skill with which the management practices are applied, the needs
of the particular crop on the soil, and its responsiveness to the prac-
tices used.

Within very broad limits, Barron County soils differ in their phys-
ical characteristics and, consequently, in their use capability and the
management they need. These differences are reflected in produc-
tivity, workability, and conservability. An ideal soil for crops is one
that is very productive, easily worked, and capable of being conserved
with a minimum of effort. All of the soils of this county fall short
of this ideal.

The land ranges in relief from nearly level to slopes of about 50
percent. The steeper slopes are only in the southernmost part of the
county in the Barron Hills, or in narrow strips forming terrace
escarpments.

The natural tilth of the surface soil throughout the county is good.
With reasonable management and care, it will not puddle, bake, or
become cloddy. The soils of the central areas are usually free of
stones, but boulders are numerous throughout the northern part.
Sandy spots or rock outcrop occur frequently in the southern part.

Climate limits the production of certain crops. The growing season
varies widely from year to year, but is, on the average, rather short.
The soil climate (conditions within the soil) varies with the relief,
parent material, and internal drainage of the soil. Each of these fac-
tors influences the use and the capability of the various soils.

380017—H6——5
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Lime

In Barron County, soil acidity, or in other words, shortage of
caleium, is usually the first factor limiting crop production. Lime is
needed on nearly all the soils. Many soils are extremely acid (table
10, p. 96) and initially require 4 to 6 tons of lime per acre.

Lime is necessary to bring the soil to a desirable neutral reaction
(for most field crops a pH of about 6.5 is best) ; to supply calcium as a
plant nutrient; and to assist plants in using the commercial fertilizer
and manure that may be added. This need for lime has long been
recognized. Some farmers have limed their entire farms. The liming
has appreciably increased yields of corn and hay (fig. 12).

According to estimates compiled by C. J. Chapman of the University
of Wisconsin, the production of agricultural lime in Barron County
has increased from 3,505 tons in 1938 to 29,531 tons in 1945, Most of
this lime has been used within the county. The principal local sources
of lime are the marl pits near Turtle Lake and Staples Lake, and lime-
stone outcrops in the southwestern part of the county. A large amount
is trucked in from Dunn County each year.

Fertilizers

There is considerable variation in fertility level and organic-matter
content in the soils of Barron County, even in the virgin state. These
differences have been widened by cultivation and accelerated erosion.
In general all the soils are low in available calcium, phosphorus, and
potassium. Most areas which have been farmed for many years are
also low in organic matter and nitrogen.

Commercial fertilizers came into general use about 1940. Most of
the fertilizer is used for the corn and potato crops. Yields in columns
B of table 8 (p. 80) indicate the response of the soils when crops are
grown in a good rotation, and properly fertilized and limed. Heavier
applications of nitrogen, phosphorus, and potassium and the addition
of minor elements, such as boron, will bring even higher yields than are
shown in columns B of table 8.

Rotations

The changing of crops in a field from one year to another is now a
common practice, but only a few farmers follow definite rotations.
Each farmer tries to produce more feed for his livestock. Corn often
follows corn, especially if the field is nearly level or the soil is rather
high in fertility.

The most common rotation within the county is corn, oats, and 1 or 2
years of hay. Variations of this rotation include the use of the hay
crop the second and even the third year for pasture, or the plowing
under of the second-year hay for the production of special crops such
as potatoes, rutabagas, or peas.

'The choice of crop varieties and rotations can be most wisely made
after a thorough consideration of all the soil characteristics, the cli-
mate, and the use to be made of the crops grown.
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Froure 12.—Effect of lime and fertilizer on yields from two soils.

4, Yields of corn on plots of Spencer silt loam near Almena: No lime, 9.8
bushels per acre; lime, 34.4 bushels; and lime and fertilizer, 60.5 bushels.

B, Yields of first-cutting hay on plots of Antigo silt loam west of Brill. Total
yield for the year (two cuttings): No lime, 1.05 tons per acre; lime, 1.73
tons per acre; and lime, phosphorus, and potash, 3.27 tons per acre. (I’hotos
and experimental data by Dr. O. J. Attoe, University of Wisconsin.)

Soil Management Groups

The soils of Barron County have been placed in five management
groups on the basis of their suitability for agricultural use and their
management requirements. Each management group has subgroups
established according to certain specific differences among the soils.

The physical suitability of the soils for agriculture has been esti-
mated on the basis of the experience of farmers, extension workers,
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experiment station personnel, soil conservationists, soil surveyors, and
others who work with the soil. By comparisons on a given farm and
between farms, the soils were listed in the order of their usefulness for
agriculture under present conditions. If information based on agri-
cultural experience with the soil was lacking, the soil was assigned to
a group by comparing its charactervistics with those of related soils for
which agricultural information was available.

In the following pages a short discussion of the general charvacter-
istics of each management group is given. After each group, its sub-
groups are separately discussed. Suitable crop rotations and other
management, practices are snggested for each subgroup.

The suggestions are based upon information from the University
of Wisconsin. Further research, or changes in the types of farming
and crops grown, will change the patterns of management best adapted
to each soil. Tt is suggested that the reader refer to the most recent
publications of the Wisconsin Agricultural Experiment, Station and
the Agricultural Extension Service on soils and crops. For up-to-date
information on soil tests and amounts and kinds of fertilizer and lime
to apply, consult, the county agricultural agent.

MANAGEMENT GROUP 1—GOOD CROPLAND

In management group 1 is the good to excellent cropland of Barron
County. The soils of this group differ in degree of profile develop-
ment, type of parent material, color, structure, and in other respects,
but they are similar in general physical suitability for crops.

These soils have no serious limitations on their use. They are al-
most free of stones, and the slopes are not steep enough to interfere
with tillage. Erosion is only a slight hazard and is easily controlled.
The soils are not severely eroded. All are strongly acid, and all are
well drained. Air, water, and plant. roots penetrate readily. Good
tilth is easily maintained.

All soils of this group have a better supply of plant nutrients than
other soils of the county, but even the most fertile of them needs fer-
tilizers for some crops. The organic-matter content is relatively low.
All of the soils of this group need nitrogen, phosphorus, potassinm, and
lime. For some crops, minor elements should be added. The amounts
to be added depend on natural fertility, previous fertilization, crops
to be grown, and other practices.

This group covers 173,150 acres, or 30 percent of the county. Esti-
mated ylelds under two levels of management are given in table 8.

Management subgroup 1-A

Antigo silt loam, nearly level (0 to 2 percent slopes).
Campia silt loam, nearly level (0 to 2 percent slopes).
Otterholt silt loam, nearly level (0 to 2 percent slopes).
Santiago silt loam, nearly level (0 to 2 percent slopes).

The soils of subgroup 1-A occupy 40,900 acres in Barron County.
Except for the Santiago silt loam, all have developed from deep
silty material and overlie moderately permeable to rapidly permeable
substrata. The soils have a high water-holding capacity, are well
drained, and are very easy to manage and to conserve. The organic-
matter content of each is relatively low.
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All areas need lime to produce clover and alfalfa successfully.
Where a good level of fertility is maintained, these soils can be used
intensively for corn, oats, clover, alfalfa-bromegrass mixtures, and
such special crops as peas, potatoes, and rutabagas.

Crop rotations suitable for subgroup 1-A soils are as follows:

Corn, oats, and alfalfa-bromegrass for 2 years.

Corn, oats, and red clover-timothy for 2 years.

Corn, oats, alfalfa-bromegrass for 2 years, and peas.
Corn, oats, red clover-timothy, and potatoes.

Corn for 2 years, oats, and alfalfa-bromegrass for 2 years.

Management Subgroup 1-B

Antigo silt loam, gently sloping (2 to ¢ percent slopes).
Antigo silt loam, shallow, nearly level (0 to 2 percent slopes) .
Arland silt loam, gently sloping (2 to 6 percent slopes).
Campia silt loam, gently sloping (2 to 6 percent slopes).

Gale silt loam, gently sloping (2 to 6 percent slopes).
Otterholt silt loam, gently sloping (2 to 6 percent slopes).
Santingo silt loam, gently sloping (2 to 6 percent slopes).

YThe color grouping on the map erroncously lists this soil In management subgroup 1-A.

This subgroup covers 96,650 acres. The soils are similar to those of
management subgroup 1-A, but their slopes are slightly steeper, and
erosion control is a little more difficult.

The silt loam surface layer of the soils of this grouyp is easily tilled.
The soils are well drained and permeable, and they have a high water-
holding capacity. They are moderately fertile, but they need the
fertilizer elements that all the soils of management group 1 need.
Rotations should be longer than for soils of group 1-A and should
include one more year of hay or pasture, especially on the steeper
slolaes. On sloping land, stripcropping or terracing is advisable.

Crop rotations suitable for subgroup 1-B soils are as follows:

Corn for 2 years, oats, and alfallfa.-bromegrass for 3 years (if
contoured).

Corn, oats, red clover-timothy, and potatoes (if contourved).

Corn, peas or oats, and alfalfa-bromegrass for 2 years.

Corn, peas, red clover-timothy, and potatoes.

Steeper areas should be seeded and cultivated on the contour.
Waterways in the draws should be grassed.

Management subgroup 1-C

Antigo silt loam, shallow, gently sloping (2 to 6 percent slopes).!
Milaca silt loam, gently sloping (2 to 6 percent slopes).

Onamia loam, nearly level (0 to 2 percent slopes).

Onamia loam, gently sloping (2 to 6 percent slopes).

1"The color grouping on the map erroneously lists this soll in management subgroup 1-B.

These soils cover 35,600 acres in Barron County. Slopes range
from 0 to 6 percent, but slopes of 2 to 3 percent are most common.
These soils have management requirements similar to those of sub-
group 1-B, but average yields are somewhat lower because their water-
holding capacity is lower. Drought may damage crops during some
seasons.

These soils have moderate fertility and respond well to lime and
fertilizer. An appropriate rotation for these soils would consist of
corn, oats, and alfalfa-bromegrass for 2 years.
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The steeper areas should be seeded and cultivated on the contour
if possible.

MANAGEMENT GROUP 2—FAIR TO GOOD CROPLAND

The soils of management group 2 generally have moderate pro-
ductivity for most of the crops grown in the county, but each has one
or more characteristics unfavorable to agriculture. Such handicaps
as low fertility, natural susceptibility to erosion, poor drainage, ex-
cessive drainage, or stoniness may lower the yields or make the soil
a little harder to work and to conserve.

These soils are not so good for crops as any of the soils of manage-
ment group 1, but they are better than any soil in management group
3. The soils of group 2 are not extremely stony, severely eroded,
or steep. Their physical properties are moderately favorable for
tillage and for normal circulation and retention of moisture. The
soils can be conserved by suitable management practices. All of
these soils need nitrogen, phosphorus, potassium, and lime for crops
and pasture, and some minor elements for special crops.

This management group covers 125,850 acres, or nearly 23 percent
of the county. Estimates of yields to be expected under two levels
of management are given in table 8.

Management subgroup 2-A

Arland fine sandy loam, gently sloping (2 to 6 percent slopes).
Hixton loam, gently sloping (2 to 6 percent slopes).
Milaca fine sandy loam, gently sloping (2 to 6 percent slopes).

There are 4,000 acres of these soils in Barron County, mostly in the
southern part. The soils are well drained, permeable, and easily
managed. Surface textures range from fine sandy loam to loam.
The fertility level is somewhat lower than for the silt loam soils of
management group 2, and yields are lower unless fertilizer is applied.
Ixcept on the steeper slopes, erosion is not a hazard if the fertility
level and organic-matter content are maintained.

The following rotations are suitable for soils of management sub-
group 2-A:

Corn, oats, and red clover-timothy for 2 years (with contouring
or stripcropping).
Oats and clover-timothy pasture.

If alfalfa-bromegrass mixtures are grown on these soils, the small
grain in the rotation will need larger amounts of 0-20-20 fertilizer
than if clover-timothy mixtures are grown.

Management subgroup 2-B

Arland fine sandy loam, sloping (8 to 10 percent slopes).
Hixton fine sandy loam, sloping (2 to 10 percent slopes).
Hixton loam, sloping (8 to 10 percent slopes).

Milaca fine sandy loam, sloping (6 to 10 percent slopes).
Milaca silt loam, sloping (6 to 10 percent slopes).
Onamia loam, gently rolling (6 to 10 percent slopes).

The 10,300 acres in this subgroup consist mainly of line sandy loams
and loams, which developed from various parent materials. The soils
have lower fertility and lower water-holding capacity than the silt
loams of management group 2, and the slopes need greater care to
prevent erosion damage. They should have a grass cover for longer
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periods in each rotation than the more nearly level soils. Terraces or
stripcropping should be used on slopes more than 100 feet in length.
Shoyger slopes should be planted and cultivated on the contour if
possible.

Following are two rotations suitable for soils in this subgroup:

Corn, oats, and alfalfa-bromegrass for 2 years.
Oats, and red clover-timothy pasture for 2 years.

The organic-matter content and the fertility level of these soils must
be increased and maintained to get the best yields. Side dressings of
nitrogen, especially for corn, would be very good when the early part
of the growing season is cool.

Management subgroup 2-C

Antigo silt loam, sloping (6 to 10 percent slopes).

Antigo silt loam, shallow, gently rolling (G to 10 percent slopes).
Arland silt loam, sloping (6 to 10 percent slopes).

Gale silt 1nam, sloping (6 to 10 percent slopes).

Otterholt silt loam, sloping (6 to 10 percent slopes).

Santiago silt loam, sloping (6 to 10 percent slopes).

Santingo silt loam, eroded, sloping (6 to 15 percent slopes).

The total area of these soils is 33,675 acres. The soils are moder-
ately fertile and have a good water-holding capacity. They are
friable and easy to till, but their slopes cause a moderate erosion
hazard. Iirosion usually can be controlled by contouring and by
maintaining the fertility level and organic-matter content of the soils.
Stripcropping and terracing are usually necessary on the longer slopes.

Two rotations suitable for these soils are as follows:

Corn, oats, and red clover-timothy pasture.
Corn, oats, and red clover-timothy for 2 years.

One small area of Santiago silt loam, eroded, sloping, is included in
this subgroup. It needs special management to prevent further ero-
sion damage. Corn is not a suitable crop for these eroded slopes.

Management subgroup 2-D

Antigo silt loam, shallow, sloping (10 to 20 percent slopes).
Arland silt loam, strongly sloping (10 to 15 percent slopes).
Otterholt silt loam, strongly sloping (10 to 15 percent slopes).
Santiago silt loam, strongly sloping (10 to 15 percent slopes).

These soils occupy 7,275 acres in the county. They have high water-
holding capacity, good tilth, and moderate fertility. Rotations
should include 3 to 4 years of hay or pasture. Shorter rotations can
be used on terraced fields, but a high fertility level must be maintained
to get good yields.

Rotations suitable for these soils are as follows:

Corn, oats, and alfalfa-bromegrass for 3 years.
Oats, and alfalfa-bromegrass pasture for 2 years.

These strongly sloping silt loams need special care to prevent ero-
sion. It is important to maintain their organic-matter content.
Slopes more than 100 feet in length should be stripcropped or terraced.
All tillage on the shorter slopes should be on the contour.

Management subgroup 2-E

Brill silt loam, nearly level (0 to 2 percent slopes).
Crystal Lake silt loam (0 to 2 percent slopes).

Freeon silt lonm, nearly level (0 to 2 percent slopes).
Spencer silt loam, nearly level (0 to 2 percent slopes).
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These silt loams, covering 4,800 acres, are moderately well drained.
Their nearly level surfaces are not damaged by erosion. Surface water
is the greatest hazard to crops.

The following rotations are suitable for soils of management sub-
group 2-E:

801‘11, oats, and red clover-timothy for 2 years.
Corn for 2 years, oats, and alfalfa-bromegrass for 2 years.

Removal of surface water will allow successful growing of alfalfa-
bromegrass mixtures.

Management subgroup 2-F
Crystal Lake loam (0 to 2 percent slopes).
Scott Lake sandy loam (0 to 2 percent slopes).

These outwash soils occupy 1,600 acres in broad, flat areas. They are
imperfectly drained because they have a high water table and receive
seepage from higher ground.

A good rotation for these soils is peas, rye, and red clover-timothy
for 2 years. Corn and outs can also be grown. Because of the high
water table, alfalfa does not grow well.

Management subgroup 2-G

Rrill silt lonm, gently sloping (2 to 6 percent slopes}.
Chaseburg silt loam (2 to 6 percent slopes).

Freeon silt loam, gently sloping (2 to G percent slopes).
Milaca silt loam, undulating (0 to 6 percent slopes).
Spencer silt loan, gently sloping (2 to 6 percent slopes).

This subgroup covers 38,600 acres and consists mostly of moderately
well drained silt loams. The Milaca silt loam is well drained, but it has
heen placed in this subgroup because the many small areas of imper-
fectly drained soils associated with it make special management neces-
sary. Most of the soils have mottled subsoils, which indicates that
they are wet during early spring. This tends to delay planting of
Spring grains.

Two suitable rotations are as follows:

Corn, oats, and red clover-timothy for 2 years,
Peas, rye, and red clover-timothy pasture for 2 years.

Soils of management subgroup 2-G are poorly suited to alfalfa,
unless the excess surface water that accumulates in rainy seasons can
be removed. Diversion terraces are useful for this purpose, but it is
hard to terrace undulating slopes such as those of Milaca silt loam.

Management subgroup 2-H

Freeon silt loam, sloping (6 to 10 percent slopes).
Milaca silt loam, gently rolling (6 to 10 percent slopes).
Spencer silt loam, sloping (6 to 10 percent slopes).

There are 5,500 acres of these soils in the county. They have moderate
fertility, moderate permeability, and a high water-holding capacity.
The Spencer and Freeon soils are moderately well drained. Erosion
is a hazard on soils of this subgroup, and the longer slopes should be
stripcropped or terraced.

Rotations good on these soils are as follows:

Corn, oats, and red clover-timothy pasture for 2 years.
Oats and red clover-timothy for 2 years.
Peas, rye, and red clover-timothy for 2 years.
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Alfalfa can be grown if excess surface water is removed in wet sea-
sons and if the fertility level is maintained. The gently rolling relief
of the Milaca silt loam makes it difficult to install surface or internal
drainage.

Management subgroup 2-I

Almena silt loam, gently sloping (2 to 6 percent slopes).
Freer silt loam, gently sloping (2 to 6 percent slopes).

This management subgrou}) covers 20,100 acres. The soils are some-
what poorly drained and cold, especially in spring. Corn for grain
1s often damaged by frost, either early in spring or late in fall. The
fertility level of these soils is moderate. They hold considerable mois-
ture and may receive seepage from higher ground.

The following rotations are suggested :

Corn, oats, and red clover-timothy for 2 years.
Corn, oats, and red clover-timothy pasture.

These soils are well suited to alfalfa-bromegrass mixtures only if
excess surface water is removed during wet seasons. Diversion terraces
are helpful on long slopes. If soil fertility is maintained, excellent
yields of oats, hay, and pasture can be expected.

MANAGEMENT GROUP 3—FAIR TO POOR CROPLAND

The soils in management group 3 are fair to poor for crops under
farming practices now used. The suitability of each soil for the crops
commonly grown in the county is limited by one or more of the follow-
ing characteristics: Low fertility, shallowness, steep slopes, stoniness,
poor drainage, or erosion damage. The best use for these soils depends
on the use made of other soils on the farm and on the need for cropland
or pasture. Nearly 12 percent of the county, or 67,550 acres, is covered
by these soils.

Management subgroup 3-A

Arland fine sandy loam, strongly sloping (10 to 15 percent slopes).
Hixton fine sandy loam, strongly sloping (10 to 15 percent slopes).
Hixton loam, strongly sloping (10 to 15 percent slopes).

Milaca fine sandy loam, strongly sloping (10 to 20 percent slopes).
Milaca silt loam, strongly sloping (10 to 20 percent slopes).

These soils occupy 5,850 acres. They are droughty because the
have fairly shallow A and B horizons.” The erosion hazard is mod-
erate, and fertility is relatively low. Stripcropping and terracing
are desirable for all of these soils.

Rotations suitable for these soils are :

Corn, oats, and alfalfa-bromegrass for 2 years.
Oats, followed by clover-timothy pasture for 2 years.
Corn, oats, and red clover-timothy pasture for 2 years.

Both corn and oats need nitrogen fertilizer. Alfalfa-bromegrass
mixtures do well on these soils when the fertility level is maintained.
To get the best crop yields the organic-matter content should be main-
tained and water should be conserved.

Management subgroup 3-B

Chetek sandy loam, sloping (6 to 10 percent slopes).
Chetek sandy loam, gently rolling (6 to 10 percent slopes).
Cloquet sandy loam, undulating and gently rolling (2 to 10 percent slopes).
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Barron County has 8,700 acres of these soils. The subsoils are sandy
or gravelly. Fertility is relatively low, but the soils are permeable and
easy to cultivate under a wide range of moisture conditions. Strip-
cropping is needed to conserve moisture on the longer slopes. The
rotation suggested for these soils is corn, oats, and alfalfa-bromegrass
for 3 years.

Yields are fairly low unless organic matter and mineral fertilizer
are applied heavily.

Management subgroup 3-C

Burkhardt loams and sandy loams (0 to 6 percent slopes).

Chetek sandy loam, nearly level (0 to 2 percent slopes).

Chetek sandy loam, gently sloping (2 to 6 percent slopes).

Chetek sandy loam, undulating (0 to 6 percent slopes).

Chetek sandy loam, shallow, nearly level (0 to 2 percent slopes).
Chetek sandy loam, shallow, gently sloping (2 to 6 percent slopes).

The soils of this subgroup cover 20,925 acves; they are underlain by
stratified sands and gravel at depths of 12 to 30 inches. The soils are
well drained and permeable, but droughty. They are very easy to
cultivate and conserve.

Rotations suitable for these soils are as follows:

Corn, oats, and red clover-timothy ¥astm'e for 2 years.
Corn, oats, and alfalfa-bromegrass for 3 years.

Unless the moisture-holding capacity of these soils is improved by
increasing their organic-matter content, yields will be low.  Fertility
should be increased by using fertilizers.

Management subgroup 3-D

Boone loamy fine sand, gently sloping (0 to 6 percent slopes).

Omega lonmy sand, nearly level (0 to 2 percent slopes).

Omega lonmy sand, sloping (6 to 10 percent slopes) R

Omega loamy sand, gravelly subsoil, nearly level (0 to 2 percent slopes).
Omega lonmy sand, gently sloping (2 to 6 percent slopes}.

Omega loamy sand, gravelly subsoil, gently sloping (2 to 6 percent slopes).

1The color grouping on the map erroneously lists this soll in management subgroup 3-B.

A total of 16,050 acres is covered by these soils. They are permeable
and easy to cultivate over a wide range of moisture content, but they
are extremely droughty during dry periods. The water-holding ca-
pacity and the fertility level ave low. Stripcropping and the planting
of shelterbelts would help to prevent wind erosion and to conserve
moisture.

The following rotations ave suitable for this subgroup:

Corn, oats, and alfalfa-bromegrass pasture for 3 years.
Oats and red clover-timothy for 2 years.
Beans, rye, and alfalfa-bromegrass for 3 years.

Liberal applications of fertilizers are needed. It is very important
to increase the water-holding capacity by building up the supply of
organic matter. Rotations that maintain a grass cover for 3 to 4
years in each rotation period are advisable.

Management subgroup 3-E
Almena silt loam, nearly level (0 to 2 percent slopes).
Comstock silt loam (0 to 2 percent slopes).
Comstock loam (0 to 2 percent slopes).
Freer silt lonm, nearly level (0 to 2 percent slopes).
Poskin silt loam (0 to 2 percent slopes).

There ave 18,200 acres of this management subgroup in Barron
County. The use of the soils is limited by poor drainage. Artificial
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drainage should be established where feasible. Erosion is not a haz-
ard because the soils are nearly level.

The following rotations are suitable for these soils:

Oats for 2 years, and red clover-timothy for 2 years.
Corn, oats, and red clover-timothy for £ years.
Oats, and red clover-timothy pasture for 2 years.

Corn does well in some years, but the soils are wet in spring and
fall, and the growing season is therefore so short that corn may not
mature. Frost heaving is likely to damage alfalfa. Clover-timothy
hay, pasture, and oats are commonly grown.

Management subgroup 3-F

Almena silt loa.m, sloping (6 to 10 percent slopes).
Altoona silt loam (2 to 6 percent slopes).
Freer silt loam, sloping (6 to 10 percent slopes).

This group of soils occupies 2,825 acres. Most of them are poorly
drained because of seepage from higher slopes. Some level areas of
Altoona silt loam have a high water table. Erosion is a moderate
hazard. Drainage-type terraces are desirable on long slopes.

Rotations suggested for these soils are as follows:

Corn, oats, and red clover-timothy for 2 years.
Corn, oats, and alfalfa-bromegrass for 3 years.
Corn, oats, and red clover-timothy pasture for 2 years.

Alfalfa-bromegrass mixtures will not do well on these soils unless
excess moisture is removed during wet seasons.

MANAGEMENT GROUP 4—POOR TO VERY POOR CROPLAND

This group of soils is poor to very poor for crops. Each is so difti-
cult to work or to conserve, or both, t]hat it cannot very well be culti-
vated. However, there is enough fertility and moisture to support a
moderate cover of pasture plants. Under farming systems now used,
pastures on these soils are fair to good.

A few areas are used for crops, to meet the needs of a particular
farm unit, but most of the soils are in forest or permanent grass.
Soils of this management group cover 68,525 acres, or 11 percent of
the county.

Management subgroup 4-A

Arland fine sandy loam, moderately steep and steep (15 to 30 percent
slo .

Hlxtonpglsu)a sandy loam, moderately steep (15 to 20 percent slopes).

Milaca silt loam, rolling (10 to 15 percent slopes).

Pitted outwash, rolling (10 to 15 percent slopes).

The 7,575 acres in this management subgroup consists of soils
derived from various kinds of parent materials. All the soils are
relatively low in fertility and are difficult to cultivate. They are best
suited to bluegrass or alfalfa-bromegrass pasture. It is essential that
overgrazing be prevented, and that a good sod be maintained at all
times. Tf the fertility has been increased enough by fertilizers or
manure, an occasional hay crop can be harvested.

Management subgroup 4-B

Arland silt loam, moderately steep (15 to 20 percent slopes).
Gale silt loam, strongly sloping (10 to 15 percent slopes).
Hixton loam, moderately steep (15 to 30 percent slopes).
Santiago silt loam, moderately steep (10 to 30 percent slopes).
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The 3,300 acres in this subgroup are made up of soils that are diffi-
cult to manage and to cultivate because of their steep slopes. The soils
are permeable and well drained. They can be used for pastures of
alfalfa-bromegrass or bluegrass. The pastures should not be over-
grazed. Moderate to good yields can be expected where the fertility
level is maintained. An occasional hay crop can be harvested from
alfalfa-bromegrass pastures.

Management sabgroup 4-C
Arland silt loam, ernded, strongly sloping (10 to 15 percent slopes).
Gale silt loam, eroded, sloping and strongly sloping (6 to 15 percent slopes).
Hixton loam, eroded, strongly sloping (10 to 20 percent slopes).

Severe erosion has removed more than two-thirds of the surface
soil from the 2,400 acres in this management subgroup. These soils
could be reclaimed by using large amounts of manure and fertilizer
to restore fertility, and by then planting a mixture of pasture plants
and oats. The pasture cover should be allowed to remain on the soil

for several years.

Management subgroup 4-D
Almena stony silt lonm, gently sloping (0 to 6 percent slopes).
Freer stony silt loam, gently sloping (2 to 6 percent slopes).
Santingo stony silt loam, sloping (G to 10 percent slopes).
Santingo stony silt loam, strongly sloping (10 to 20 percent slopes).

The 6,125 acres in this management subgroup consists of soils that
are so stony that cultivation or even pasture renovation is not prac-
ticable. The areas that ave still forested shonld not be cleared. For
areas already cleared, bluegrass pasture is suggested as a good nse.
Lime and fertilizers should be added to improve yields. Nitrogen
added in the spring will increase yields of pasture plants.

Management subgroup 4-E

Adolph silt loam (0 to 2 percent slopes).

Alluvial land.

Auburndale silt loam (0 to 6 percent slopes).

Barronett silt loam (0 to 2 percent slopes).

Barronett loam (0 to 2 percent slopes).

Milaca-Cloquet-Peant complex, undulating (2 to 6 percent slopes).
Milacn-Cloquet-T’eat complex, gently rolling (6 to 10 percent slopes).
Wallkill silt loam (0 to 2 percent slopes).

Warman silt loam (0 to 2 percent slopes).

Warman loamy fine sand (0 to 2 percent slopes).

Warman loamy sand, gravelly subsoil (0 to 2 percent slopes).

The 49,125 acres in this subgroup consists of very poorly drained
soils. The soils developed from various kinds of parent material.
All occur in level to slightly depressed areas where water is often
ponded for part of each season.

Most areas of these soils are in forest and should not be cleared.
Auburndale and Barronett soils are mostly cleared and used for grass
and hay. Cleared areas produce fair pasture, but crop yields are poor
unless excess surface water can be removed. Reed canarygrass for
hay and pasture is the most suitable crop if the soils are not drained.

Drainage of these soils improves yields. Drained areas may be cul-
tivated according to the suggestions given for subgroup 3-E. Lime
should be applied at the rate of 3 tons per acre every 10 years. On
some areas, yields can be increased by heavier applications of nitrogen
fertilizer in spring.
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MANAGEMENT GROUP 5—~VERY POOR CROPLAND

Group 5 soils are very poor for crops or pasture under farming
practices now used. They are so difficult to work or so difficult to
conserve, or both, that it generally is not practical to cultivate them.
Each so1l has one or more of the following undesirable features:
Steep slopes or hilliness, many loose stones, many bedrock outcrops,
severe erosion, or very poor drainage. Many of the soils are also low
in fertility, or are excessively drained, or are very acid. As a result of
these undesirable characteristics, cultivated crops and pasture plants
produce very little, and tillage with common farm implements is very
difficult or 1mpossible.

The soils of group 5 are best suited to forests, even though trees
often grow more slowly than on soils of the other management groups.
These soils differ so widely in physical characteristics that they vary
in suitability for different kinds of trees. Available information on
the productive capacity of various soils for forest products is limited.
Yields depend on the type of soil, the kinds of trees and the density
of the stand, and the management practices.

Although these soils should be in forest, farmers sometimes find it
necessary to use small areas for crops or pasture. For this reason, table
8 has yield estimates for the crops that are occasionally grown on these
soils.

Management group 5 makes up 20 percent of the county, or 112,205
acres.

Management subgroup 5-A

Hixton fine sandy loam, steep (20 to 30 percent slopes).

Milaca silt loam, hilly (15 to 30 percent slopes).

Milaca silt loam, steep (20 to 35 percent slopes).
Milaca-Cloquet-Peat complex, rolling (10 to 15 percent slopes).
Milaca-Cloquet-Peat complex, hilly (15 to 30 percent slopes).
Santiago stony silt loam, steep (20 to 30 percent slopes).

Stony steep land (20 to 45 percent slopes).

The soils of subgroup 5-A occupy 63,950 acres. Surface textures
range from silt loam to fine sandy loam. The soils are too steep for
crops or pasture, except under very unusual conditions. They are well
suited to white and Norway pines and the native hardwoods.

Any areas of these soils that have not been cleared should be left
in forest. Cleared areas should be reforested. New plantings should
include white and Norway pines, red and white oaks, elm, basswood,
ash, and maple. Selective cutting should be practiced, and the
woodland should be protected from fire and grazing.

Management subgroup 5-B

Arland fine sandy loam, eroded, strongly sloping (10 to 15 percent slopes).
Hixton fine sandy loam, eroded, strongly sloping (6 to 15 percent slopes).
Hixton fine sundy loam, eroded, steep (20 to 30 percent slopes).

This subgroup is made up of 2,225 acres of severely eroded soils.
Two-thirds or more of the surface layer has been lost, and in many
places some of the subsoil. Because they have a sandy surface layer,
very low fertility, and steep slopes, these soils should not be culti-
vated or put to any use except forestry. White and Norway pines
should be planted on cleared areas. Special care should be taken to
prevent erosion while the trees are small.
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Management subgroup 5-C

Roone loamy fine sand, strongly sloping (10 to 15 percent slopes).

Boone loamy fine sand, steep (20 to 30 percent slopes).

Cloquet sandy loam, rolling and hilly (10 to 20 percent slopes).

Cloquet sandy loam, hilly (15 to 30 percent slopes).

Omega loamy sand, strongly sloping (10 to 20 percent slopes).

Omega loamy sand, gravelly subsoil, sloping and strongly sloping (6 to 15
percent slopes).

Pitted outwash, hilly (10 to 20 percent slopes).

Terrace escarpment, strongly sloping (10 to 20 percent slopes).

Terrace escarpment, moderately steep (15 to 30 percent slopes).

These soils cover 5,230 acres. They are sandy and shallow, and
consequently unsuited to pasture or to cultivated crops. They can best
be used for forests of jack pine and Norway pine. White pine, oak,
maple, and basswood will also grow. Forest stands should be })rot,ected
from fire and from overgrazing, and selective cutting should be
practiced.

Management subgroup 5-D

Adolph stony silt loam (0 to 6 percent slopes).
Peat and muck.
Riverwash.

These wet soils, covering 40,800 acres, cannot be drained or culti-
vated. Riverwash and the Adolph soil are very stony. The soils sup-
port a forest tolerant of wet conditions. New plantings should include
willow and birch, and tamarack seedlings should be encouraged.

Estimated Yields

Estimated average acre yields for the principal crops are given
for each soil in table 8. The estimates are based primarily on inter-
views with farmers and on the results obtained by the University of
Wisconsin on the experimental plots located within the county. They
are presented only as estimates of the average production that can be
expected over a period of years under each of two levels of manage-
ment.

Yields to be expected from these soils under ordinary management
are given in columns A. Ordinary management includes the use of
manure, starter fertilizer for corn, and little or no fertilizer for oats
or hay. Columns B show what yields can be expected from these same
soils when they are more carefully managed. More careful manage-
ment includes the addition of lime as needed, heavier applications of
fertilizer for corn, the use of fertilizer for both oats and hay, and other
practices suggested in the section on management groups. Under
careful management, potatoes and other special crops are heavily fer-
tilized, and insects are controlled.

High crop yields year after year are usually the result of good soil,
good management, or both. Low yields may be caused by an inferior
soil; by attempts to grow crops that are not adapted to the soil; by
faulty management; or by such hazards to crop production as weather,
insects, and diseases. If the crop yields on a certain soil do not com-
pare favorably with those listed in the table, it would pay to examine
the managment practices used on the farm. Tven higher yields than
those given are possible, and profitable, on certain soils, They can be
obtained by heavy applications of nitrogen, phosphorus, potassium,
and possibly by the use of minor elements such as boron.
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Capability Groups of Soils

The capability grouping of soils is an arrangement according to
relative suitabihity for crops, grazing, forestry, or wildlife, and to the
risk of erosion or other damage. Soils that are nearly level, well
drained, free from overflow, fairly fertile, and not otherwise limited
are placed in class I. They are widely adaptable and the user of them
has many choices open to him. He can use his class I soils for crops
without special practices and can choose one of several cropping sy-
stems, or 1f he wishes he may use the soil for pasture or for some other
purpose.

Soils are placed in class IT if they are a little less widely adaptable
and thus more limited than those 1n class I. A gently sloping soil,
for example, must be farmed on the contour, kept under vegetation
nmost of the time, or handled in some other manner to control ero-
sion. Other soils may be in class IT because they are too droughty,
too wet, or limited in depth.

Class III soils have more narrow adaptations for use or more strin-
gent management requirements than class IT soils, but they can be used
for regular cropping. Other soils that are more limited and have
narrower crop adaptations than those of class ITI, but are still usable
for tillage part of the time or with special precautions, are placed
in class IV.

Soils not suitable for cultivation, or on which cultivation is not
advisable, are in classes V, VI, VII, or VIII. Class V includes soils
not subject to erosion but unsuitable for cultivation because of stand-
ing water or frequency of overflow. Class VI contains the soils
which are steep or droughty or have other serious limitations but
will produce fairly good amounts of forage or forest products. As
a rule, class VI soils should not be cultivated, but some of them can
safely be disturbed enough to prepare them for orchards, tree crops,
or extremely long-time pastures. Soils in class VII are more limited
than those in class VI and usually give only fair or poor yields of
forage or wood products. Soils in class VIII are so severely limited
that they produce little useful vegetation. They may make attractive
scenery, or may be parts of useful watersheds. Some have value for
wildlife.

Subclasses: Since the broad capability classes are based on total
suitability of the soils for different uses, one class usually contains
different kinds of soils. The kinds of management problems then
differ because the soils are different. Class II soils in this county,
for example, consist of some undulating and gently sloping soils sub-
ject to erosion, some nearly level soils needing supplementary drain-
age or protection from overflow, and some other soils that have enough
sand and gravel in the profile to be slightly droughty. It is con-
venient to recognize, within the broad classes, capability subclasses
based on the dominant kind of limitation. As many as four sub-
classes may be recognized, according to these dominant limitations
or risks: Risk of erosion (e), excess water (w), shallow or droughty
soils (s), or unusually hazardous climate (c). The subclass is de-
noted by a small letter following the class number, such as ITe, ITw,
ITs, or ITec.



TaBLE 8.—Awverage acre yields that may be expected over a period of years from crops on 8oils of Barron County, Wis.,
under two levels of management
[The yields in columns A are those to be expected under the common management practices now followed by most of the farmers in the county. Yields in columns B are those to

be expected under good management, including use of adapted crop rotations, fertilizers, lime, and erosion-control res where y. See the section on management
groups for suggestions on good management. If no yield is given, the sofl is considered not suited to the crop]

c c ) Clover-timothy hay | Alfalfa-brome hay R : Per- M
orn orn sil- otation an-
Map grain age Oats Peas Potatoes pasture m&?ﬁ? : age-
sym- Soll type or phase 1st yr. 2d yr. Ist yr. 2d yr. p ment
bol sub-
group
A B A B|A|B A B A B! A B A B | A B | A B | A B | A B
Cow-|Cow-{Cow-|Cow-
acre-| acre-| acre-| acre-
Lbs. | Lbs. | Bu, | Bu.|Tons| Tons| Tons| Tons| Tons| Tons| Tons; Tons{days'|days |days | days
Aa | Adolphsiltloam_ . ________. 1 70 | 110 | 4-E
AB | Adolph stony silt Ibam. 85| 100 | 5-D
Ac | Alluvialland.. ... . _____ . | i feooi|eeoo]eaiaofeeoe- 70 | 110 | 4-E
Almena silt loam:
AE Nearly level ... _._____._.___ 25| 41 (44|80 38 951|125 ( 3-E
AD Gently sloping 26 4214.4 8.0 38 95 | 125 2-1
AF Sloping.. ... 24| 401 4.6)83| 35 90 | 120 | 3-F
AG | Almena stony silt loam, gently
stoping. . RO RN PR PR, 90 | 120 | 4-D
AH | Altoona silt loam 22| 35(4.0]6.1 .0 3.4 12|20 - 8 | 115 | 3-F
Antigo silt loam:
As Nearly level__._ 34 58 | 6.0 (10.0 48| 651,400 | 2,800 | 160 1350 ;1.8 (3.0 24 |24([20]3.2|15]|25]100| 140 80 [ 120 | 1-A
Al Gently sloping._ 32 5456590 45| 621,300 (2,700 [ 140 | 300 1.8 3.0 | 12,2020 (3.2})14}|25 85 | 135 85| 115 | 1-B
Ao OPINE - -« oo el 30 4815085} 40| 60(1,1002500|125]|200({1.6{2.81.1¢{20]18|30[13]|24| 9%/|120]| 8 |110][ 2-C
Antigo silt loam, shallow:
AM Nearly level 30| 485090 40| 62 (1,200 ) 2,600 [ 125 | 275 (1.7 | 3.0 | 1.1 | 20 { 1.9 | 3.0 | 1.4 | 2.4 95 | 135 85 (115 1-B
AL Gently sloping. 29 50 4.9 |88 38| 601,100 24001120 (260 |1.7/3.0|1.1]20[19{30|1.4(24 95 | 130 8 110 | 1-C
AR Gently rolling._ 26 45 1 4.6 | 8.0 34 55 11,000 | 2000100 {200 ]|1.6|28(1.0[1.8j17|28!1.2]20 120 75 ) 100 | 2-C
AN Sloping_ . ... 24 40 4.2}7.4 32 .1 2 (R R O PR 1.5 (26 91 LT7T L824 11 18 8|10 70 90 | 2-D
Arland siit loam:
AV Gently sloping.._._____.___. 33 5216.0|9.0! 45 01341212024 |41|1.6]27] 95(135| 8 {115] I-B
Ax Sloping.........___ 30| 4852|185 40. .8132[1L1]20)22|39|1.3 (24| 60({120} 8 (110 2-C
AY Strongly sloping....___ 29 46 | 5.0 | 8.4 38 .8(32/1L1]20]223.9|13|24 90 | 120! 80 (110 | 2-D
AU Eroded, strongly sloping_ 15 3525|865 2 8122 4|14 .8(28| .4(1.8| 50| 90| 40| 8 | 4-C
Aw Moderately steep. .. ____._._|.._.. 40 .. .. 7.5 32 .6(30(10|1L8|20]|35]1L2]|21 85 | 110 751100 | 4B
Arland fine sandy loam:
AQ Gently sloping.. _..___._..__. 30| 5 1{55 80| 40 8132 (1.1]120]23|40(1.4|22] 90125 80 | 105! 2-A
As Sloping.._....._. 28| 44151 )7.8] 38 71301 0L0 L7211 (3501.2(20( 8 |10 75100 2-B
AT Strongly sloping ol 24 40148 |7.2 32 5128 916120321118 8 |100 70| 90| 3-A
AP Eroded, strongly sloping....[ 10| 30 [ 23 [6.0 [ 15 .7120) 3|12y .812.4) .3}117| 4| 75} 35| 80| 5B
AR Moderately steep and steep_|_____|.____|__._l.___\.___. 25 Lol . PUUUN P, 801 651 851 4-A
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Az | Auburndale silt Joam____________
BB | Barronett silt loam____
Ba | Barronett loam..._..
Boone loamy fine san:
Be QGently sloping .- .
BE Strongly sloping.
Bp 21773 + D
Borrow and gravel pits
Brill silt loam:
Bu Nearly level.._. ... _._._.__. 30 48 (4.6 82 35| 50 (1,000 | 2400 | _...|..._ 23 (3.8 (1727 ... PR R, -2 105|145 | 95125 | 2-E
Ba Gently sloping__._.__._.__._ 32| 5014581 32| 461,100 (2,600 | 100 | 275 | 2.2 ] 3.7 | 1.6 | 2.6 ..o |- |oaaa|onnns 100 [ 135 | 90 | 120 | 2-G
Br | Burkhardt loams and sandy
loams._ ... o all.. 22| 383852 34| 50 900 | 1,800 | 110 {210 | 1.4 {29 (1.0 {20 1.8 (3.0 |1.2|24 80 (115] 5 | 8 | 3-C
Campia silt loam:
Cs Nearly level.. .. .._......._. 35] 60 (6.0[10.0] 49| 661,400 | 2,800 | 165 {360 | 2.0 | 3.5 ;1.2 |21 23 |40 |1.4[2.5|100} 140 | 90| 120 1-A
Ca QGently sloping. 34| 5860100} 48| 65(1,400| 2,800 160 {350 |20 (3.5 (1.2|21[24(41116|27|100{140! 00} 120} 1-B
Ct | Chaseburg silt loam 34| 52154190 44| 60| 1,000} 2,000 {..___|---_. 2113.4]1.4125(22)3.8|1.5[26,105{140( 60| 120 | 2-G
Chetek sandy loam:
CE Nearly level .._._______._._... 18} 30 |3.5{55| 30| 45 800 (1,600 | 9017510 |22 . 8|(1L5|15]25|1.0{1.8{ 75| 90| 40] 70| 3-C
Cp Gently sloping..__......._.. 16| 28 (3.4 |5.4) 28| 42 800 (1,600 | 85117010 22| .8|1L5|15:24 L0 |18 75| e0| 40 70| 3-C
Cu Sloping. ... ... 14 26 32|50 24 40 600 | 1,400 80 | 160 8|20 6| L211L2(22 .8|L6]| 65 85| 30| 60; 3-B
Cr Undulating . ______________. 16| 2813.415.4) 28] 42 800 | 1,600 | 8531701101221 8115715125110 }|L%8] 75} 90| 40) 70| 3-C
Cc Gently rolling.._.____._..___. 14 26 (3.2(50( 247 40 600 | 1,400 | 80 {160 | .8}20| .6f1.2(12|22] .8]1.6) 65 8 30| 60| 3-B
Chetek sandy loam, shallow:
Ca Nearly level ... 12 252550 18 35 |.ccooofeucacos 8140 .8|1L5] .7|14|1L0{20)19 |18 5| 75| 30| 60} 3-C
cr Qently sloping .- - 10 2212450 16| 32 |._._.._[....... 80 (120 .6 14 5(n2) 9fl18| .7|L4)] 45| 70| 25| 55 3-C
Cloquet sandy loam:
CN Undualting and gently
rolling.. . ... ... 25| 35/40(60; 30| 45 1.0{22| .8]L5 . 6 80| 65] 90| 3-B
Cum Rolling and billy 16 2813.3(5.4 28 42 1.0 24 .8 LS5 . 2 95| 60| 60| 5-C
CL ily. ... 13 27125152 2| 4 822 .12 .0 8 | 5| 8| 5-C
Cr | Comstock silt lo 27| 45|145180| 30| 45 22137 (15|25 145 90 | 120 | 3-E
Co | Comstock loam._ ... 24 40 [ 4.3 7.5 28 | 40 2.1(|3.6(1.4]24 140 8115 3-E
Cs | Crystal Lake silt lo 30 48 | 4.6 | 8.2 35 52 2.413.9|1.8]28 45| 95 | 125 | 2-E
Cr | Crystal Lake loam._.______._____. 28| 46 | 4.5 |80 32| 48 2338|1728 140 | 90 {120 | 2-F
Freeon silt loam:
Fr Nearly level .. ............._. 28| 46 4.5]8.2| 45| 57 21(3.6114}24 145} 90 | 120 | 2-E
Fa Gently sloping. 30 48| 4581 45| &7 20135(1.3¢f23 1457 90 120 | 2-G
Fc Sloping._ ...l 28 46 | 4.4( 80 43 55 19134112122 135 1o | 2-H
Freer silt loam:
FE Nearly level ._._.__.._.._... 23| 38)43(78,) 35| 52 22(37(1.5]25 145 | 95| 125 | 3-E
Fp Gently sloping. 25| 41 44(80) 37| 55 2438|1625 150 | 95125 21
Fr Sloping. .. ccceeaa 24| 3014378 35| 52 2237 (15|25 145 985|125 | 3-F
FG | Freer stony silt loam, gently
103 11 o1 S NIPN PN DU DUUPIN PN SRR DUIPIN FRRSIPN FRIpRIRive PRPSIPIN PPN PORIP PO SRR SPIPI FRpU PPN NPRI PN PRI N 751 105] ¢+D
Gale silt loam:
GR Gently sloping._........._..__ 32! 50150190} 45| 60 (1200|2600 | 140 (28520 3.4|12|20 24|41 1.6|2.7] 686]135| 85| 115| 1-B
Gc Sloping. - .ol 30] 465885 43| 55| 1,100 2400|130 | 285 (1.8 (3.13 21 (1.8!22|40(15{26| 00130 80| 105| 2-C
Go Strongly sloping............. 291 44|50(84| 40| 53(K000)|2200|100(1275(1.8(3.1|11|1872240(1.5{26}{ 90}130| 80 (1205| 4B
Ga Erl'odﬁd, _sloping and strong- | 20| 35| 4.0(6.5| 25| 40 500 (1,000 ( 55| 115(1.1|17] .8(1.3}j1.8!32|10j0L6| 65] 95 10| 8 4C
y sloping.

See footnotes at end of table.
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TasLe 8.—Average acre yields that may be expected over a period of years from crops on soils

Wis., under two levels of managemeni—Continued

of Barron County,

Map
sym-
bol

Soil type or phase

Clover-timothy hay

Alfalfa-brome hay

Hixton loam:

Gently sloping__._.._.._.__.

Sloping. ... _._.
Strongly sloping__.
Eroded, strongly sloping
_ Moderately steep---

Steep__..........

Eroded, steep.__._....._.._.

Milaca silt loam:

Gently sloping. .. ..._._.__.

Sloping. . ..____
Strongly sloping.
Steep. ...

Undulating .
Gently rolling. .
Rollmg .......

Gently sloping_._
Sloping. .. _.___
Strongly sloping

Milaca-Cloquet-Peat complex -

Gently sloping.

Nearlylevel...______..._.__.

Per-
Rotation | 15 neng | Man-
pasture Lar age-
2d yr. pasture | ment
sub-
group
A B A B A B
Cow-|Cow-|Cow-|Cour-
acre-{ aere-| acre-| acre-
Tons|Tons| Tons{ Tons|{ Tons| Tons| Tons| Tons|days!|days |days | days
1. 3.0 2120124134 1.4725 90 | 120 75| 100 | 2-A
1. 2.8 .0(11.8]22{40]|1.3]|24 85 | 115 75| 100 | 2-B
1. 2.6 9 L7 2113812122 8| 110 70 951 3-A
1. 2.4 711.4)16(128]1.0]16 60 9 50 80 [ 4-C
1. 2.4 .8]1.6)20]3.6]11]20 80 | 105 G5 80 | 4B
1. 22(L0|1L6|21127] 11718 75(100]| 65| 8 2-B
1. 2.0 .91 1L4)08125|L0]17 70 85 60 80 | 3-A
. 1.2 51L0|1L6|22| .8]|1.6 50 93 5) %] 5B
1.8 .8|lL2|1lL6]|22 8| L6 GO 99 55 B A

95 | 4-E
90 | 4-E
80 | 5-A
7| A
70| 3-D
70 | 3-D
65| 3-D
85 | 5-C

(4]
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Omega i]loamy sand, gravelly {
subsoil; j
Oc Nearly level. ... ... 16| 26{25)4.0( 20| 40 81 L7| .5/L0|L0}20' .B|L7| 5| 75| 35| 70| 3-D
Or Gently sloping._.._...__..__ 14 22| 24139 19 38 .81 L7] .5|1L0|LO0|20] .8| L7 5[ 7] 35| 70| 3-D
Op Sloping and strongly sloping_| 12| 20| 2.2| 3.6 17| 34 71 L4| 4 8| 8716 .6|12] 45| 70¢{ 30| 65 5C
Onamia loam:
oL Nearlylevel..._.._....._..._ 32| 5415590 45| 60(1,000) 2600 (140|250 | 15]25|12{2.0 1928|1325 9 (12| 70| 90| 1-C
Or Gently sloping 30 50 (54|85 41 35 8002000} t10)200{ 1.4 (23 (L1 L8|L8|27[L2]2.4 8 |110) 65; 85| 1-C
On Gently rolling.__.__..______. 28] 4853 (82| 38| 50 700 | 1,800 |_.__[-.... 1.2]120!/10|16) 1.7 (25| 1L1]|23| 80{100( GO| 80| 2-B
Otterholt silt loam:
ON Nearly level._. 38| 64 (6.0 (10.0| 48| 68| 1,400 | 2,000 ] 150 | 350 | 222 ] 2.8 | 1.5 | 2.6 | 2.4 [ 4116 |27 105} 155 | 05]125 | 1-A
oM Gently slopin 36 6216.0|10.0 48 651,400 | 2,800 | 150 | 340 | 2.1 [ 3.6 1.4 | 25723 (40| 15|26} 100 150 90| 120 | 1-B
0o Sloping..... 34 605805 44 60| 1,300 2,600] 140 1 320 | 20 (3.4 |13 |24 | 22139 |1L4([25] 95140 85| 110 2-C
or Strongly sloping. 30| 5555|900 40] 55| 1,100)2,400 (130|250} 1.8 3.2/ 11/20}21{39]1L4[25| 90135 80| 110] 2-D
Pa | Peatand Muek...._._.______.__|. ...l ___.l.___. 8.0 ... F: O (RN IR SRR S (R 3.0 ... 24 oo e 120/ 60 (120 5D
Pitted outwash:
Pc ORI P 50| 80| 4-A
PB L AURRPURRN I SRPUNPON (RPN DERIORUN PO FRPIIDUR RO DRORPIS FPDRUp AP DN P IR R ST DUGISON P 45 70| 5C
Pp | Poskinsilt Joam.__.._____.___.___ . 3 . X . 2.5 [..... 90| 120 | 3-E
Ra | Riverwash._.__.________________\._._..\.___. RS DRI DU, 30 ).....] D
Santiago silt loamn:
Sp Nearlylevel .____________.__ 34 5 6291 47| 651 1,400 | 2,800 160 | 350 | 2.0 (3.5} 1.2 21|23 90 [ 120 | 1-A
Ss Gently sloping. ... ____.._. 32 54(6.0)9.0| 45| 60| 1,200 2,600 ) 140 | 285 | 2.0} 3.4 (1.2 2.0 2.4 8 {115 | 1-B
SE Sloping. .. ooeeae . 30| 48|50 (85) 40| 581 1,100({2500]125| 21518 |3.2(11]|20])23 80| 110 2-C
Sp Strongly sloping._._.._..__._.. 29 46 | 5.0 | 8.4 338 56| 1,000 | 2,200 100|175|1.8}32|11]20]23 80 | 110 | 2-D
Sc Moderately steep_....__.___ 257 40 4.5( 7.0 35 30 8001 2,000 ) __..|.__.. 1.6 (30| 10| 18]21 751100 | 4B
Sa Eroded, sloping .. _._.___.__._ 25| 40| 4.5|7.0| 35| 50 70| 1,200 75150 1.5]20)10]15])21 T 85 | 2-C
Santjago stony silt loam:
56 Sloping...._ ....__ g0l 110} 4-D
Sw Strongly sloping. 70 | 100 | 4-D
Su Steep. .. ......_. 501 70| 5A
SL | Scott Lake sandy loam 80 | 105 | 2-F
Spencer silt loam:
8N Nearlylevel. . __..____.... 951130 | 2-E
SM Gently sloping. 90 | 125 | 2-G
So Sloping...._._. 85105 2-H
Sp | Stony steep land. _. 10 20 5A
Terrace escarpment;
TB Strongly sloping.... ..o ot e e e e e e e e e e e e 28| 50| 5-C
Ta Moderately steep. _ R .| 25| 40| 5C
Wa | Wallkill silt loam. ... 40 [ 90 {120 | 4-E
“”n Warman silt loam.. 120 | 65 {105 4-E
C
115 | 60| 100 [ 4-E
Wr 115 60 | 100 | 4-E

t The term “cow-acre-days™ s used to express the carrying capaclty or grazing value of Easturc or range. It equals the number of days of grazing 1 acre will provide for 1
snimal unit in a year, without injury to the sod. One animal unit is a mature cow, steer, or horse, or 5 mature sheep.
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CAPABILITY CLASSES AND SUBCLASSES IN BARRON COUNTY

Capability classes and subclasses in Barron County are given in
the following list. The brief description of each subclass gives the
general nature of the soils but is not a complete description.

CLASS I.—Soils safe for use under intensive cultivation, without
special practices to control runoff or erosion, and which may be
expected to produce high yields with good soil and crop management.
No subclasses of class I are used.

CLASS IT.—Soils that can be used for tilled crops but under slight
risks of erosion or other slight limitations.

ITe: Undulating to gently sloping moderately well drained to
well-drained soils.

IIw: Nearly level soils that need some supplemental drainage.

IIs: Nearly level to gently sloping soils that are slightly droughty.

CLASS IIT.—Soils that can be used for tilled crops, but under mod-

erate risks of erosion or other important limitations.
I1Te: Gently rolling to sloping soils.
IITw: Poorly drained and imperfectly drained soils.
IITs: Nearly level tosloping droughty soils.

CLASS IV.—Soils that have severe limitations or high risks of soil
damage when used for cultivation and when so used require special
management.

IVe: Dominantly, strongly sloping soils subject to erosion, with
inclusions of moderately steep, rolling, and hilly soils.

IVw: Imperfectly drained to poorly drained soils.

IVs: Sandy, droughty soils.

CLASS V.—Soils not subject to erosion but totally unsuited to culti-
vation because of standing water or frequency of overflow.

Vw: Low, wet soils.

CLASS VI.—Soils too steep, too sandy, or too wet for cultivation
except to reseed long-growing forage or for tree planting.

VIe: Moderately steep, sloping, strongly sloping, and hilly soils.
VIs: Sloping, strongly sloping, hilly, and steep sandy droughty
soils.

CLASS VII.—Soils unsuited to cropping because of erosion, stoni-
ness, dronghtiness, or limited depth.

VIIe: Stony steep land.
VIIs: Moderately steep to strongly sloping droughty soils.

CLASS VIIIL—Very steep, sandy, stony, rocky, or wet soils not
suited to the commercial production of crops. They may have use
for wildlife food and shelter areas, or for recreational or water-
yielding purposes.

VIIIs: Riverwash.
The capability class and subclass for each soil is shown in the
following list :
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Capability class

and gubclass

Adolph silt loam (AA)_ .. Vw
Adolph stony silt loam (AB) ... Vw
Alluvial land (AC) - - _ e Vw
Almena silt loam:

Gently sloping (Av) oo I1Tw

Nearly level (A®) oo e - 11w

Sloping (AF) - e IIw
Almena stony silt loam, gently sloping (AG) ... _._._.____. Vw
Altoona silt loam (AM) - . el .. IITw
Antigo silt loam:

Gently sloping (A1) oo o e IIs

Nearly level (AJ) oo 1

Sloping (AO) oo o oo e s
Auntigo silt loam, shallow:

Gently rolling (AK) - - oo 111s

Gently sloping (ALY oo oo e ITs

Nearly level (AM) o - oo 11s

Sloping (AN) . o e IVs
Arland fine sandy loam:

Froded, strongly sloping (A®) ... IVs

Gently sloping (AQ) - oo 111s

Moderately steep and steep (AR) - oo _. TVs

Sloping (AS) - oo oo e I1fs

Strongly sloping (AT) - - - oo i een IVs
Arland silt loam:

Eroded, strongly sloping (Avu) .. 1Ve

Gently sloping (Av) .- Ve

Moderately steep (AW) e a- IVe

Sloping (AX) oo oo o e ITle

Strongly sloping (AY) . .- oo IVe
Auburndale silt loam (Az) . .. e .- IVw
Barronett loam (BA) . . e . 111w
Baronett silt loam (BB) - . . oo ITIw
Boone loamy fine sand:

Gently sloping (Be¢) - oo e 1Vs

Steep (BD) .. e Vils

Strongly sloping (BE) - - e Vis
Brill silt loam:

Gently sloping (Ba) .- el ITw

Nearly level (BH) oo o e e TIw
Burkhardt loams and sandy loams (BR) ___.______.____________. II1s
Campia silt loam:

Gently sloping (CA) .o e 11e

Nearly level (CB) . ___ . e I
Chaseburg silt loam (CT) . .o oo oo o ITIw
Chetek sandy loam:

Gently rolling (CC) « v oo oo e 1I1s

Gently sloping (C0) oo e 111s

Nearly level (CB) .- e eeae IITs

Sloping (CH) - e Hls

Undulating (CK) - - - oo e e I11s
Chetek sandy loam, shallow:

Gently sloping (C¥) oo i IVs

Nearly level (Ca) .. e IVs
Cloquet sandy loam:

Hilly (CL) oo o e Vis

Rolling and hilly (Cnm) . o _ oo eo_- IVs

Undulating and gently rolling (CN) .. ... _______.___ I1Is
Comstock loam (Co) . e I1Iw
Comstock silt loam (Cr) - _ . . . e IITw
Crystal Lake loam (CRr) . _ .. . _.__. ITw
Crystal Lake silt loam (Cs)___ . . 11w
Freeon silt loam:

Gently sloping (FA) ..o e ITe

Nearly level (FB) ... ... ITw

Sloping (FC) - - o oo oo e e eaee IIle
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Capability class
and subclass
Freer silt loam:
Gently sloping (¥o) o .. 1w
Nearly level (FB) . ITIw
Sloping (Fr) - .o e 1w
Freer stony silt loam, gently sloping (FG) oo oo Vw
iale silt loam: )
Eroded, sloping and strongly sloping (Ga) - ... ___.__ IVe
Giently sloping (GB) - . - o e Ilc
Sloping (GC) oo e o e Ille
Strongly sloping (Gp) .- ... IVe
Hixton fine sandy loam:
Troded, steep (HA) . ... Vils
Eroded, strongly sloping (HB) _____ . _______ IVs
Moderately steep (He) oo oo ... 1Vs
Sloping (Hp) i eeeo- IITs
Steep (HE) - e Vis
Strongly sloping (HF) - ... 1IVs
Hixton loam:
Troded, strongly sloping (He). .- _______.__ IVe
Gently sloping (M) - - . ITe
Moderately steep (M) ___ . ____ Vie
Sloping (Hu) .o e IITe
Strongly sloping (Ha) .. ... IVe
Milaca-Cloquet-Peat complex:
Gently rolling (MaA) ... IVe
Hilly (MB) - - e e Vie
Rolling (M) o . IVe
Undulating (Mb) . _ o .. I1le
Milaca fine sandy loam:
Gently sloping (ME) . oo oo Tle
Sloping (MF) - - o eemeeooo- IIle
Strongly sloping (Ma) .o ... IVe
Milaca silt loam:
Gently rolling (MH) _ . IITe
Gently sloping (MK) .- - ITe
Hilly (ML) - - o e Vie
Rolling (MM) - . oo o oo e IVe
Sloping (MN) - - Lo ITTe
Steep (MoO) - - oo Ve
Strongly sloping (M) . __ ... IVe
Undulating (MR) - _ .. Ile
Omega loamy sand:
Gently sloping (OA) .o oo e IVs
Nearly level (OB) e IVs
Sloping (OF) - . _ e IVs
Strongly sloping (Oa) - __.__. Viis
Omega loamy sand, gravelly subsoil:
Gently sloping (OB) .- oo as IVs
Nearly level (OC) .- oo IVs
Sloping and strongly sloping (Op) . - . - . _______ Vis
Onamia loam:
Gently rolling (OW) - - oo ITls
Gently sloping (OK) - - - oo oo 1Is
Nearly level (OL) .o e ITs
Otterholt silt loam:
Gently sloping (OM) - . e ITe
Nearly level (ON) ..o e I
Sloping (00) .- - oo e I11e
Strongly sloping (OP) - . .. IVe
Peat and muck (PA) - - e ___. Vw
Pitted outwash:
Hilly (PB) - e IVe
Rolling (P - oo e IVe
Poskin silt loam (PD) . . e IITw

Riverwash (RA) . - ___ e VIIIs
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Capability class
and subclass

Santiago silt loam:

Eroded, sloping (SA) .- . e IVe
Gently sloping (SB) . oo e 1Ie
Moderately steep (S€) . .o IVe
Nearly level (Sp) - e 1
Sloping (SE) - - oo o oo e Ille
Strongly sloping (SF) e IVe
Santiago stony silt loam:
Sloping (S6) - - oo oo e Vie
Steep %SH) ______________________________________________ Vie
Strongly sloping (SK% ____________________________________ Vle
Scott Lake sandy loam (St)_____ ... IlIs
Spencer silt loam:
Gently sloping (SM) .. 1le
Nearly level (%N) ________________________________________ 1w
Sloping (S0) - - oo oo e ITle
Stony steep land (SP) . . . eeo- Vile
Terrace escarpment:
Moderately steep (TA) . . Vils
Strongly sloping (TB) - - .. _o___ VIls
Wallkill silt loam (WA) .. e ITTw
Warman loamy finesand (WB) ___ ... ______ .. ____..__ Vw
Warman loamy sand, gravelly subsoil (We)._ . .. _________ Vw
Warman silt loam (W) ___ . eao_- IVw
GENESIS, CLASSIFICATION, AND MORPHOLOGY OF

SOILS

The nature and properties of any soil depend on the material from
which it was formed, the climate, the plants and animals, the relief
or lay of the land, and the length of time during which the soil-forming
factors have been acting. All of these factors must be considered to
understand the origin of the soils of this county and their differences
and similarities.

Genesis of Soils in Barron County
PARENT MATERIAYL

The geology of Barron County was discussed in a previous section.
Most of the soils have developed from glacial drift. In a small area in
the southern part of the county, the soils have developed from sand-
stone weathered in place. The parent materials are silt of variable
depth, %lacial till, glacial lake sediments, outwash sand and gravel,
recent alluvium, and some residual material in the Barron Hills and
the sandstone hills of the southern part.

The last glaciation, the Cary substage, is mostly responsible for
shaping the%andscape and depositing the soil-forming materials in all
but the south-central towns. The sand, clay, boulders, and other rock
material deposited directly by the glacier is called glacial till. Some
of the material was reworked by the melt water and Taid down in more
or less stratified deposits as the ice retreated. The largest areas of
water-sorted deposits are the outwash plains near Chetek, Cameron,

and Rice Lake.
CLIMATE

The strong influence of climate upon soil development is expressed
by broad zones of similar soils. The Podzol soil zone lies to the north
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and northeast of Barron County, the Gray-Brown Podzolic soil zone
to the south, and the Gray Wooded soil zone to the northwest. The
soils in each of these zones owe their characteristics partly to the
climate.

The annual rainfall varies considerably from year to year. Ex-
tremes at Cumberland are 21.05 inches in a dry year and 43.43 inches
in the wettest year recorded. The average annual rainfall in the
county is 30 to 31 inches. The average temperature ranges from about
13° F. in winter to about 67° F. in summer. Extremes range from
—52° F. to 107° F. More detailed information is given in the section
on climate.

The influence of the general climate of the region is modified by
the local conditions in and near the developing soil. For example,
south-facing, dry, sandy slopes have a local climate, or microclimate,
that is warmer and less humid than the average climate of the nearby
areas. Low-lying, poorly drained bogs are wetter and colder than most
soils around them. These differences account for some of the differ-
ences in soils within the same general climatic region.

RELIEF

The gradient, pattern, and length of slope strongly influence the
speed of runoff water and the rate of erosion. Water runs off from
steeper slopes so rapidly that it is likely to carry a great deal of soil
if the surface is not protected. In general, soils on steeply sloping
land are shallow and not well developed because erosion removes
the soil almost as rapidly as it is formed.

Relief influences the natural drainage of each soil. Leaching takes
place if the soil receives water, is permeable, and lies above the water
table. Soils on lower slopes and depressed flats receive water from
surrounding higher land. Seepage and a high water table make such
soils swampy. Vegetation grows more luxuriantly and decays more
slowly, thus building up larger reserves of organic matter.

PLANT AND ANIMAL LIFR

Plant life and animal life are important factors in soil formation.
Plant life is especially significant. Soil formation really begins with
the coming of vegetation. As plants grow and die, their remains
add organic matter to the upper layers of the soil material. Trees
commonly feed on plant nutrients from deep in the subsoil. These
nutrients are returned to the surface of the soil when the leaves fall
or the trees die. This organic matter accumulates gradually in the
soil until the upper layer is distinctly different from the original
parent material. Formation of this rudimentary profile makes a soil
as distinguished from the unaltered parent material.

Earthworms, insects, micro-organisms, and other forms of life in-
fluence the soil by breaking down the organic matter and by changing
the soil structure.

The vegetation under which the soils of Barron County have de-
veloped was dominantly a mixture of coniferous and hardwood trees,
rather than grasses (see section on vegetation). Under such a cover,
the organic matter is concentrated in a thin surface layer.

9
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Soils on the steeper slopes usually have accumulated less organie
matter. Very poorly drained soils contain more organic matter.
Some soils of Barron County are composed predominantly of organic

matter.
TIME

Soil formation takes considerable time. The soil materials of
Barron County probably have been in place for at least 10,000 years.
Differences in degree of development of these soils seem to be related
more to steepness of slope and internal drainage than to variations
in age of the parent material.

The most recent soils of the county are the alluvial soils. Their
parent material has been altered very little since it was laid down,
except by some accumulation of organic matter. Peat and muck
soils are also of recent origin.

MAN'S INFLUENCE ON THE SOIL

The main effect of man’s use of the soil in Barron County is that of
hastening erosion. In many sloging cultivated fields, fully half of the
original topsoil has been lost by erosion. The destruction of the
original protecting vegetation and the mixing and pulverizing of the
top layer of a soil create an erosion hazard. Much of a soil’s capacity
to support plant life may be destroyed if erosion is allowed to continue.

Most of the soils in Barron County can be improved by good man-
agement. Through the use of lime and phosphate, the inclusion of
legumes and grasses in the rotations, and through other soil conserva-
tion practices, the light-colored, acid soils that are low in nutrients
can be made more productive than they were in their original condition.

Classification of Soils

The soils of Barron County are classified in table 9. The zonal soils
have well-developed soil characteristics that show the influence of
climate and vegetation. The characteristics of the intrazonal soils
reflect the dominating influence of some local factor of relief, parent
material, or age over the normal effect of the climate and vegetation.
The azonal soils do not have well-developed profile characteristics be-
cause of their youth or because of parent material or relief.

These three soil orders are divided into suborders, which are de-
scribed in the table. The suborders are composed of great soil groups,
which are defined on the basis of common soil characteristics. Each
great soil group contains a number of soil series, which, in turn, con-
tain many soil types and phases.

Many of the soil series in the county are not true representatives of
any single great soil group but are intergrades between two great soil
groups. The Gale, Arland, and Hixton series, for example, are con-
sidered good representatives of the Gray-Brown Podzolic great soil
group. The Otterholt and Santiago series, however, seem to be some-
where between the Gray-Brown Podzolic soils and the Gray Wooded
soils. Other intergrades are named in the table.

386917—58———17



TaBLE 9.—Soils of Barron County, Wis., classified by higher categories !

ZoNaL SoiLs

Suborder

Great soil group

Soil series

Remarks

Light-colored podzolized soils of
the timbered regions.

Dark-colored soils of the humid
grasslands.

Gray-Brown Podzolic_____.__

Brown Podzolic. . __.___._.___
Podzol . . _ .. _ . _____
Prairie (Brunizem)__________

Freeon_.________.____.___

Certain of these soils carry a suggestion
of grading to Low-Humic Gley soils,
and some others of grading to Gray
Wooded soils. These characteristics,
however, are not sufficiently evident
to list the soils as definite intergrades.

Grade to Low-Humic Gley.

Grades to Regosol.

}Gmde to Podzol.

Grades to Brown Podzolic.
Grades to Gray-Brown Podzolic.

06
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INTRAZONAL SoILS

Adolph_____ . __________
lBarronett ______________ }Grade to Low-Humic Gley.

7
Hydromorphic soils of marshes, Warman__ ...

swamps, and seep areas.

AzonaL SoiLs

(No suborders) . _ .. ____.______ Alluvial o _.o________________ {%?;‘,fﬁf}}‘_’_g_':j:j:::::

! Miscellaneous land types mapped in the county and not shown in this table are Alluvial land; Riverwash; Pitted outwash,
rolling; Pitted outwash, hilly; Stony steep land; Terrace escarpment, strongly sloping; and Terrace escarpment, moderately steep.

NISNOOSIAM ‘LILNAOD Nouuvd
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Morphology of Soils Representing the Great Soil Groups

Morphological features for each soil type are given in the section,
Soil Descriptions. Descriptions of several soil types, each selected to
represent a great soil group in the county, are given here in greater
detail.

Gray-Brown Podzolic soils.—The morphological characteristics of
a Gale silt loam profile examined and sampled in the SEL,NW1/ sec.
19, T. 32 N., R. 10 W., are given below as an example of a typical Gray-
Brown Podzolic soil in this county. The vegetation at this site was
forest of maple, oak, aspen, some elm, and birch.

Profile of Gale silt loam:

A, 0 to 1 inch, very dark gray (10YR 3/1, moist)™, very strongly acid
organic layer; a mixture of roots, stems, und leaf mold.

A, 1 to 3 inches, gray to grayish-brown (10YR 6/1 to 5/2, moist), extremely
acid silt loam; weakly developed medinm platy structure in place but
breaks into weak granules when disturbed. )

A: 3 to 9 inches, brown (10YR 5/3, moist), very strongly acid, friable silt
loam; thin platy structure in place but breaks readily into medium
crumbs.

B, 9 to 13 inches, yellowish-hrown (10YR /4, moist), strongly acid, heavy
silt loam ; moderately developed fine subangular blocky structure, tend-
ing toward coarse platy.

B. 13 to 25 inches, yellowish-brown (10YR 5/4 to 5/6, moist), strongly acid
silty clay loam; well-developed blocky structure; aggregates slightly
coated with light grayish-brown and light-gray material washed down
from layer above.

D 25 inches -+, very pale brown and brownish-yvellow (10YR 7/4 to 5/8,
moist), very strongly acid, fine-grained sand that overlies sandstone.

Other typical representatives of the Gray-Brown Podzolic soils are
the Arland, Hixton, and Chetek. They are associated with the Gale
soils in the southern part of the county.

Other soil series in the county are Gray-Brown Podzolic, but have
some characteristics that resemble those of other great soil groups.
The Otterholt, Santiago, and Antigo, for instance, appear to

rade toward the Gray Wooded great soil group (fig. 13). The
%namia soils, especially the coarser textured types, grade toward
the Podzol great soil gronp, and so do the Milaca. Other Gray-Brown
Podzolic soils, the Almena, Comstock, Freer, Poskin, and Altoona
series, grade toward the Low-Humic Gley soils. The loose and friable
Boone soils, developed from sandstone, are intergrades between the
Gray-Brown Podzolic and Regosol great soil groups.

Brown Podzolic soils.—The Omega soil is a typical Brown Pod-
zolic soil, and the only example of this great soil group mapped in
this county. A sample was examined and sampled in the northwestern
corner of the NW1/ sec. 12, T. 32 N, R. 10 W. The forest on this site
was jack pine, aspen, oak, maple, and white pine. The ground cover
was ferns, blueberry, and various grasses.

Profile of Omega loamy sand :

Ao 0 to ¥ inch, thin cover of partially decomposed, black (10YR 2/1), ex-
tremely acid organic material.

A: 1% to 4 inches, very dark brown to brown (10YR 2/2 to 4/3) loamy sand;
wenk granular structure ; very strongly acid.

" Color notations follow the Munsell color rating system.
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F1curr 13.—Profile of Antigo silt loam showing grayish A. horizon, darker col-
ored B horizon, and gravelly substratum.

B:: 4 to 8 inches, brown (10YR 4/3) strongly acid sand; appreciable
amounts of organic material; grades into the horizon below.

B.. 8 to 18 inches, brown to yellowish-brown (10YR 5/3 to 5/4) loose loamy
sand; slightly compact; weakly cemented when dry; strongly acid.

C 18 inches +, yellow (10YR 7/6) and yellowish-red (5YR 5/6), slightly
acid, loose, stratified sand with some fine gravel.

In some places where the A, horizon is 2 to 5 inches thick, the Omega
loamy sand seems to grade toward a Prairie soil. In other places
where a thin light-gray A. horizon underlies the A, horizon, this soil
grades more toward the Podzol great soil group.

Podzols.—The Cloquet soil is the only Podzol mapped in this
county. A profile was examined in the Barron Hills, in the northeast-
ern corner of the county. The vegetation is an aspen and white birch
forest, in which are scattered a few white and red pines.

Profile of Cloquet sandy loam:

Ay 1 to 0inches, dark grayish-brown organic mat.

A: 0to2inches, pinkish-gray (7.5YR 6/2, moist), loose, strongly acid sandy
loam to loamy sand; weak platy structure; thickness of horizon
varies from a mere film, less than ¥ inch thick or lacking in places,
to 3 inches.

B 2 to 8 inches, dark-brown to strong-brown (7.5YR 4/4 to 5/6, moist),
weak granular sandy loam; an orterde horizon containing accumu-
lated iron and organic matter, but not cemented.

B:. 8to20inches, brown (7.5YR 5/4) sandy loam, weakly cemented.

C: 20 inches +, yellowish-red (5YR 4/6) stony sandy loam.
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In some places the weak development_ of the A, and B horizons sug-
gests a similarity fo the Brown Podzolic great soil group. The reac-
tion of this sample was not available.

Prairie soils.—The Burkhardt soil is the only Prairie soil mapped
in this county. Itoccursin a few small areas on sandy outwash plains
under a mixed cover of grasses and trees. Its characteristics inter-
grade between those of the Prairie and the Gray-Brown Podzolic great
soil groups.

A Burkhardt sandy loam profile was examined in a cultivated field
near a wooded area, in section 5, about 3 miles south of Cameron. This
profile follows ;

Ay and A; 0 to 7 inches, very dark brown (10YR 2/2, moist) friable sandy
loam; weak granular structure; containg considerable organic
matter.

B 7 to12inches, reddish-brown (5YIR 5/3) weak blocky loam ; contains many
fine roots.

C; 12 inches 4, dark reddish-brown (5¥YR 3/4) loose mixture of sand, gravel,
and a very little clay.

The reaction of this soil was not determined.

Humic Gley soils.—These soils have dark-colored surface layers of
mineral soil, high in organic matter, and strongly mottled light-gray
subsoils. The Adolph, Barronett, and Warman are intergrades be-
tween Humic Gley soils and the Low-FHumic Gley soils described below.

Low-Humic Gley soils.—Low-Humic Gley soils are similar to the
Humic Gley soils, but they have a lighter colored surface layer and a
lower content of organic matter. Auburndale silt loam represents this
great soil group in Barron County. This poorly drained soil has
developed in shallow depressions.

The following profile was examined in a pasture:

A, 0 to 8 inches, very dark gray (N 3/, moist), very strongly acid, gran-
ular heavy silt loam ; somewhat sticky when wet.

As; 8 to 11 inches, grayish-brown and light brownish-gray (10YR 5/2 and
6/2, moist) strongly acid silt loam, slightly mottled with splotches
of yellowsh brown and dark reddish brown; moderately developed
platy structure.

B 11 to 16 inches, gray (10YR 5/1, moist), mottled with yellowish red
and strong brown, strongly acid, heavy silt loam ; moderately plas-
tic when wet; moderately developed coarse platy structure.

B;: 16 to 34 inches, pinkish-gray (7.5YR 6/2, moist), strongly acid, heavy
silt loam; more highly mottled than the horizon above; weakly
developed coarse blocky structure.

C; 34 to 48 inches, strong-brown (7.5YR 5/6, moist), strongly acid,
massive heavy silt loam, splotched with light brownish gray;
moderately plastic when wet.

C 48 inches 4, dark reddish-brown (2.5YR 3/4, moist), medium acid,
massive silty clay loam ; plastic when wet.

Bog soils.—The Bog soils of this county have not been examined in
great detail. These soils have developed in ponds and shallow lakes,
where the remains of plant growth accumulate in the water and de-
compose very slowly. They consist chiefly of more or less decom-
posed organic matter. Material that is in the early stages of de-
composition is called peat; that which is in more advanced stages
is called muck.
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Alluvial soils.—These soils have not had time to develop a I3 hori-
zon. Alluvial soils are on unconsolidated material which has under-
%one little or no modification by soil-forming processes. The Chase-

urg and Wallkill are shown as Alluvial soils.

MECHANICAL AND CHEMICAL ANALYSES OF
SELECTED SOILS OF BARRON COUNTY

Mechanical and chemical analyses were made of some of the more
important soils of Barron County. Table 10 gives mechanical anal-
yses, exchangeable bases, pH, and organic carbon for 9 soil types.
Table 11 shows the reaction and the percentage of carbon, by hori-
zons, for 17 other selected soil types.

Information about the distribution of clay throughout the profile,
the kind and amount of exchangeable bases, the degree of base satura-
tion, and the acidity of a soil shows the type of soil-forming proc-
esses and the degree of soil development.

These analyses were used in making the fertilizer and crop rota-
tion suggestions given in this report. They also help to determine
soil classification and to interpret characteristics related to soil use.

Table 10 shows the size distribution of the soil particles throughout
the profile. This table shows the tendency for clay to accumulate in
the B horizon, although the total content of clay is rather low. Most
of these soils have a silt loam to loam texture in the zone of maximum
clay accumulation. No horizon has more than 27 percent clay.

These data indicate that the soil parent material was highly weath-
ered before it was redeposited in the county by the glaciers. Clay-
forming minerals, usually associated with calcium carbonate or other
basic minerals, appear to be lacking or present in only very small
amounts in the C horizon. Even the Campia silt loam, which is
underlain by calcareous lacustrine silts and clay, has less than 18
percent of clay in the C horizon.

The silt (loess) material is believed to be of local origin. It is
very low in calcium and acid in reaction, whereas loessal material in
other parts of Wisconsin contains free carbonates and has a neutraliz-
ing value equivalent to 8 to 20 percent of calcium carbonate.”® Its
distribution in the county and its thickness on various levels also
indicate a local origin. The silt occurs in spots throughout the
morainic section of the county. One soil may have a loamy surface
texture, and the adjoining soil may have a silt loam texture to a depth
of 12 to 36 inches.

Base exchange data are useful in the evaluation of soil fertility,
especially when considered with information about the pH, organic-
matter content, and texture. A fertile soil usually has a high exchange
capacity and a high percentage of base saturation. The exchange
capacity is closely related to the type and amount of clay present
and the amount of organic matter.

The data in table 10 shows that in a typical soil of Barron County,
the sum of the cations (base-exchange capacity) is highest where
organic-matter content is highest and where clay content is highest.
They also show that the A, horizons of these soils are generally the
most strongly leached.

¥ GLENN H. ROBINSON. UNPUBLISHED THESIS, UNIVERSITY OF WISCONSIN, 1950.



TasLE 10.—Mechanical and chemical analyses of selected soils of Barron County, Wis.

Mechanical Analysis Chemical Analysis
Very (mi qux(l:hangeab]t(ax})ases fsoll)
- : coarse, milliequivalents per 100 grams of so
Soil name, horizon coarse, | Fineand . .
symbol, and depth and very fine Silt ! Clay Silt 2 Sumof | Base Car-
medium | (0.25-0.05 (0&5;'(]).(;02 (;(1)1.10())2 (0'&2;3 .;X)Z Textural class cations S:Ez’rg' pH bon
Smds | ™) Ca [Mg| K |Na|Mn| B
mm.)
Milli-
equiva- | Per- Per-
Adolph silt loam: Percent | Percent | Percent | Percent | Percent lents cent cent
An 0-2inehes. .|| e e e a e e e e fem e e | em e e e e 5.2 13.72
An 2-8inches.__._____ - S T 85! 23| 0.2 0.4 (& |37.4 18.8 23| 4.9 6. 24
ABg 8-18inches..__.._ 3.1 6.0 69.3 21.6 Silt loam 35| L6 R .1 ?) 15.8 211 25| 4.7 |-ceoooan
BG 18-36inches._.__.. 4.9 7.1 69.6 18. 4 Silt loam 5.4 2.7 (O] .1 3) 9.3 17.5 47 5.1 oo
CG 36Inches+_....... 1.3 4.9 70.0 23.8 Silt loam 8.4] 4.4 .2 20 ® 1.8 15.0 81 50 ...
Almena silt loam:
A1 0-3inches.____._.._. .7 7.8 68.6 20.9 30.6 | Siit loam .71 2.7 4 .2 0.3]180 32.3 44| 54 3.96
Ay 3-6%2 inches._...__. .8 7.9 75.3 13.0 32.2 | Siit loam . 1 1.0 .2 .1 .14 1103 14.8 30 5.1 1.35
Ajg 634-16 Inches.. .S 72 79.4 10.9 32.8 | Silt loam . 0 .8 | .1 .02 6.5 9.5 32 5.0 .17
B, 14-30inches.. 8 9.5 68.2 17.5 22.1 | Silt loam .3 2.3 .2 .1 .01 8.4 15.3 45 4.9 15
C¢ 30-36 inches. 7 14.3 60.3 14.7 17.9 | Silt loam . 4 3.0 .2 .2 .01 7.3 16.1 55 5.1 11
Arland silt loam:
Ao 2-0inches ..o .o |ooiooifiaaaao N P RO PR POPRURGyRy Y oSy pu sy O R U SO gny Ry i Ry P R 3.9 19.07
A; 0-2inches...... . 7 16. . 4 3 .9 | Silt loam. .8 .5 .2 . 12.4 15.1 18 4.4 2.43
A 2-@inches._..___... 4 15.7 67.1 9.8 29.8 | Silt loam._ .4 .4 .2 . 9.4 10.4 10| 4.8 . 90
As 9-13inches_____.__. [] 14.5 71.6 8.3 29.8 | Silt loam.._. .4 .5 .1 . 5.5 6.5 15 5.0 .34
Bn 13-19inches.._.._. 4 14.3 61.3 18.0 24.6 | Siltloam__..._..... 27| L9 .2 1 7.8 127 39| 50 .26
Bs 19-34inches.__._.. 3 35.6 17.8 17.3 7.3 | Fine sandy loam.__.__. 3.0 1.8 .2 1 3) 6.1 11.2 46| 4.9 L1l
D 34inches+4......_.. 9 72.1 6.1 6.9 2.4 | Loamy fine sand..._.. .9 .7 *) O] 3) 2.5 4.1 39 5.1 .08
Campia silt loam:
Ay 0-3inches___....... 1.5 7.6 78.3 12.8 35.5 | Silit loam 18.0| 3.2 .9 .2| 04| 86 30.9 72| 65 6.70
Az 3-12inches_........ 1.0 8.8 80.3 9.9 34.3 | Silt loam 4.9 .8 Bl ® .01 | 4.0 10.0 60| 6.3 .78
Ba 12-18inches. . _.... 2 7.2 67.8 24.8 27.2 | Silt loam 10.0 23 .2 .2 ?) 4.8 17.5 73 5.8 .30
Bs 18-20inches._..... 4 7.7 65. 5 26.4 28.3 | Silt loam 7.4 3.0 .4 2 3) 8.6 19.6 56 5.1 .27
B: 20-42inches___..... 3 14. 4 61.9 23.4 22.4 | Silt loam 8.2 3.4 .3 2 (%) 7.1 19.2 63 5.1 .24
Ci1 42inches+._....... 5 145 67.2 17.8 21.2 | Silt loam 6.7 3.2 .2 2( & 4.4 14.7 70| 54 .15
Milaca silt loam:
Ar O0-1inches. e e e e e e 55 15.32
An 1-3inches.._...... 25.0 12.5 53.5 9.0 29.6 | Silt loam 3.6 .8 .2 .1 .01 ] 100 14.7 32| 50 2.12
Az 3-10inches_.._.... 249 13.5 52.9 8.7 27.7 | Silt loam 2.0 .7 1 .1 ?; 6.1 9.0 32| 53 .59
As; 10-16inches........ 29.1 15.9 46.5 8.5 24.4 | Fine sandy loam. 24| ..8 2 E‘) 3 3.8 7.2 47| 5.7 .34
B: 16-22inches......_. 30.7 16.8 38.6 13.9 19.3 201 1 DR 34| L2 3 4 Q] 4.8 9.7 51| 53 .22
C 22inches+......_... 515 20.6 12.9 15.0 6.7 | Coarse sandy loam..._ 4.2 1.4 3 21 (™ 4.4 10.5 58 5.5 .20
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Onsamia loam:
ST | T5) o Ty RSty [Pt [Ny FPRRORpRpyt) [EPUPAUP U Iot) SRRy USR] (USRI SRUo PR SO MO P U S
An 04 inches. 38.3 7.3 47.2 7.2 24.3 | Sandy loam . 1.3 O] 14 7.8 14.2 45
An 4-10inches 33.5 7.9 51.3 7.3 25.9 | Silt loam_ 1.2 3| ® ) 10| 4.8 6.3 24
B: 10-14 Inches. - 28. 4 7.7 4.9 9.0 25,7 | Silt loam 1.8 R ANO] .1 (O] 4.0 6.8 41
Bs 14-24 inches. - 34.6 11.2 34.5 19.7 15.6 | Gravelly | - 4.6 2.2 .1 .1 ®) 8.0 15.0 47
C 24 inches+... 73.9 13.7 6.0 6.4 2.6 | Loamy coarse san 1.9 LO| (9 A1 @ 2.7 5.7 52
Otterholt silt loam:
Ay 0-3inches.... 1.8 5.6 78. 4 14.2 39.9 | Siltloam._______._._.. 19.2 4.2 .8 .3 .13 9.0 33.6 73
Az 3-11 inches. 1.9 6.4 82.0 9.7 37.2 | Silt loam. .2 .6 .1 0 .03 | 8.6 9.5 9
Bi 11-14 inches.. 1.2 6.0 80.7 12.1 35.5 | Silt loam. 1.7 7 2 @ .01 7.1 9.7 27
B: 14-26 inches. 2.3 9.0 67.9 2.8 26.3 | Silt loam._. .6 4l ® ® 2’) 10.7 11.7 9
C 26-42 inches, 6.7 9.3 67.9 16.1 22.1 | Siltloam__.__ 4.0 L7 .1 .1 Q) 8.6 14.5 41
D 42 inches+-.. 14.1 311 17.6 10.2 7.8 | Sandy loam_._..___ ... 25 1.1 O] .1 Q] 3.4 7.1 52
Santiago silt loam:
YRR CE R 7)o 7.1 SOPUIPR U ORISR UGN EUUIS RPN PRPUIPIN SN BURINPUS SR P S PO M
A1 0-2inches__ N Y PR [ R 7.6 1 3.1 7 .2 .52118.5 40.6 54
A3 2-12inches._ - 8.4 8.0 75.3 8.3 34.3 .8 .3 1 ) .01 7.8 8.0 13
B; 12-14 inches_. - 6.7 7.2 70.1 16.0 29. 4 2.9 1.5 1 *) ® 7.5 12.0 38
By 14-18 inches. - 1.6 11.1 59. 4 17.9 24.6 3.6 1.6 1 .3 @) 8.2 13.8 41
B 18-24 inches. - 27.9 17.1 37.7 17.3 14.9 4.5 2.3 1 R! .01 6.1 13.1 53
C 24inches............ 42.5 30.0 17.3 10. 2 85 2.5 L2 () * 3.6 7.3 51
Spencer silt loam:
Ay 0-3inches......_... 1.6 59 76.1 16. 4 36.5 ¢ Siltloam._.___________ 16.0 2.9 ] .2 331212 41.1 48
Az 3-11inches.. - 1.5 6.1 81.9 10.5 38.2 { Silt loam..._ 4 nt .5 . ?) 03 {10.5 12.2 14
Az 11-14 inches. - 1.1 6.3 85.0 7.6 38.8 | Silt loam._. - .9 .4 O] 4 ® 5.4 8.7 19
By 14-25inches.._.___ 1.2 9.1 70.4 19.3 28.3 | Silt loam.___ .| 39 1.8 . .1 ®) 1.1 17.0 35
B 25-36 inches..____ 6.8 12.2 60.3 20.7 22,1} Siltleam.__.________.__ 481 2.2 .2 20 () 9.4 16.8 4
D 36inches+ ......._ 321 30.3 21.3 16.3 10.9 | Gravelly sandy loam .| 4.3{ 20| (9 .1 ® 3.8 10.2 62

e
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! According to U. S. Department of Agriculture scheme of classification of soil separates.
2 According to the International scheme of classification of soil separates.
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* Less than Y, of 1 percent.
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SOIL SURVEY SERIES 1948,

NO. 1

TaBLe 11.—Reaction and percentage of carbon in

Barron County, Wis.

selected soils of

Soil and horizon symbol Depth [ Reaction| Carbon
Altoona silt loam: Inches pH Percent
Al o o e 0- 6 4. 6 2,22
Ao ... 6- 9 4.5 2. 00
B oo e 9-13 5.1 .23
e e e e e L 13-24 4.7 .37
LG e e e el 24-36 5. 4 15
________________________________________ 36+ 5.7 .03
Antigo silt loam:
A e emeooooo 0- 3 5.9 6. 09
Al e oo 3- 6 4,7 .83
A2 o 6-12 4.9 .30
Bl e 12-15 4.9 . 36
B e 15-28 4.8 .32
B il 28~36 4. 8 .13
Do 36-40 5.0 .10
Do e 404- 5.3 .07
Auburndale silt loam
Al e e 0- 8 4.8 7. 02
Al e e 811 5.1 1. 46
Ao oo e 11-16 5.3 . 60
Bage - e o e e 16-34 5. 2 .32
Clam e e 34-48 5.4 .19
D iieeaos 484 5.7 . 06
Barronett silt loam:
Al e 0-5 5.1 6. 29
AL e 5-10 5.0 1. 57
Al e 10-13 5.2 . 46
A o o e 13-20 5.1 .17
BG. oL 20-30 50 .12
Clgm m oo i 30-40 5.2 .09
Cagm e m oo 40+ 5.4 .10
Boone loamy fine sand:
A0 e 1% 0 5.0 7. 96
Al e 0- 4 4.2 3. 15
Ao 4- 8 4,7 .75
B el 8-23 4.9 . 63
C o el 234+ 4.9 .22
Brill silt loam:
A e 0- 4 5.6 6. 11
A e 4-12 4.9 .51
A e 12-16 4.8 .15
Bog o el 16-34 4,7 L1
T 3442 4.9 10
________________________________________ 42-60 5.9 .04
Chetek sandy loam
A L 0- 3 5.2 5. 24
A e 3-12 5.3 .75
Bl il 12-20 5.4 .23
£ SO 20-24 5.5 .27
C o e e 244 57 .04
Comstock silt loam
A i 0-5 6.0 4. 80
Ao e 5- 8 55 .79
AT e e e 812 5.1 .39
Bl oo iicecaan 12-17 5.0 .24
g m  m o m e e e e e 17-36 5.0 .12
BB e o e 36-48 5.1 17
........................................ 48+ 5.2 12
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Tanre 11.—Reaction and percentage of carbon in selected soils of
Barron County, Wis—Continued

Soil and horizon symbol Depth |Reaction| Carbon
Crystal Lake silt loam: Inches pH Percent
Al iiceia- 0- 4 5.1 4. 54
A eeiial 4- 6 5.1 . 55
A o eieiiooooL 6-11 5.1 .22
Bugo oIl 11-17 4.9 .31
Boge o ool 17-28 5.1 .19
L m m e el 28-48 5.1 .19
0 = e m = mm oo e m e m i m e e e 48+ 5.1 .12
Frecon silt loam:
A e iicceioo-- 0-3 5.7 3.95
Ao e 3-10 5.3 . 60
By oo 10-14 5.1 .23
B ecl-. 14-26 5.0 .20
Do e 26+ 5.4 .13
Freer silt loam:
A iieo- 0- 3 5.6 4. 46
A el 3-8 5.3 1. 66
S 8-14 5.3 .23
B o oo e 14-20 5.0 .22
C o eicdceco-. 26+ 5.4 .11
Gale silt loam:
A e oo i -0 5.0 26. 38
S U 0- 2 4. 4 2. 42
A o oo 2- 8 4.8 . 88
A e ciiel- 8-12 5.1 .37
Bt oL 12-23 5.1 .27
Bos o oo 23+ 5.0 .10
Hixton fine sandy loam
A c oo eedciciaean- 0- 2 4.8 12. 54
Ao e eedeo- 2- 4 4. 6 3. 77
Ao e 411 50 .79
By e 11-18 5.1 .34
B il 18-24 5.0 .16
C oo 244 5.9 .11
Omega loamy sand:
A e e L % 0 42| 2395
Al e 0- 4 4.5 1. 68
B e 4~ 8 5.4 41
e oo e e e e e 8-17 58 .19
________________________________________ 17+ 6.1 .04
Poskin silt loam:
A el 0- 4 5.3 7.72
Ao cecao-_C 4-10 5.1 1. 18
) 2V 10-15 5.0 .35
By e ceeeeooL 15-29 50 .25
________________________________________ 294 5.2 .14
Scott Lake sandy loam
A e e 0- 8 5.6 1.39
AB .- 8-11 5.3 .31
By o o il 11-18 5.3 .22
£ 18-32 5. 4 12
________________________________________ 32+ 5.5 .06
Warman loamy sand:
A e e e e 2~ 0 4.1 33. 80
A g c e edeceiooo 0-10 4.6 .31
B el 10-20 4.4 . 06
CGo L 20+ 5.1 .08
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In general, calcium content is high in the surface horizon, where
the organic-matter content is highest, and it decreases with depth.
The amount of exchangeable calcium increases again in the layer of
the B horizon that has the highest clay content, but only one soil
contains as much calcium here as in the surface layer. Magnesium
is distributed in a similar manner, but in lesser amounts.

From the base exchange data and calcium- and organic-matter con-
tent, the Campia silt Joam would seem to be the most fertile. This
soil has the highest percentage of base saturation, and it contains more
exchangeable calcium, magnesium, potassium, and sodium than any
of the other soils analyzed. Even this soil, however, will probably
need lime for best growth of certain crops.

The deep silty soils such as the Almena, Otterholt, Spencer, and
Adolph also have a high sum of cations, but a relatively low per-
centage of base saturation. These soils can be made more fertile by
heavy applications of lime and fertilizer. The more shallow silty
soils, Arland and Santiago, ave intermediate in exchange capacities
between the coarser textured Milaca and Onamia loams and the deeper
silty soils.

The percentage of carbon in the upper few inches is rather high.
Below the surface layers, the precentage of carbon decreases rapidly;
few horizons below the A, have more than one-half of 1 percent of
carbon. None of these soils have a zone of organic matter accumu-
Iation in the B horizon, such as is characteristic of well-developed
Podzols.

Generally, the processes of soil formation in Barron County appear
to result in Gray-Brown Podzolic soils. The chemical analyses show
that the A, horizon of most of these soils is strongly leached. How-
ever, the development of true Podzol soils has probably been retarded
because of the finer texture of the soil material and because the forest
vegetation is hardwood instead of evergreen.

The subsoils of all of the soils tested are very strongly or strongly
acid. The pH ranges from 4.7 to about 5.4. The pH of the surface
solls varies somewhat more; it ranges from 3.9 (extremely acid) in
it\rland silt loam to 6.5 (slightly acid or almost neutral) in Campia silt,
oam.

The soils on lacustrine materials, Campia and Comstock, are the
most nearly neutral in reaction of the surface horizon. Although
these soils are underlain by calcareous silt at depths of 7 to 8 feet, they
are acid in the upper 4 feet,

The low pH vn}ues and the medium to moderately coarse texture of
most of the soils of the county indicate that they are generally low in
basic nutrients.

More detailed descriptions of the soils in table 10 follow.

Adolph silt loam.—The following profile was examined in the east-
central part of the NW1/NW1, of sec. 3, T. 3¢ N,, R. 12 'W.

Ao 2 to 0 inches, forest litter.

An 0 to 2inches, black (10YR 2/1) silt loam.

Az 2 to 8inches, very dark brown (10YR 2/2) silt loam.

AB; 8 to 18 inches, gray to dark-gray (10YR 5/1 to 4/1) silt loam, mottled
with yellowish brown (10YR 5/8) ; weakly developed platy strue-
ture; penefrated by tongues of dark-brown material (10YR 5/3)
from above and by animal burrows filled with dark material ; mas-
sive below.
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BG 18 to 36 inches, gray (10YR 5/1) silt loam, mottled with yellowish brown
(10YR 5/1) ; massive. )

CG 36 inches -+, gray (10YR 5/1) and reddish-brown (5YR 4/3 and 4/4)
silt loam.

Almena silt loam.—A profile description of this soil follows:

A; O to 3 inches, dark-gray (10YR 4/1) silt loam; weakly developed fine
granular structure; numerous roots.

A:s 3 to Gl inches, grayish-brown (10YR 5/2) silt loam; medium platy
structure ; friable ; numerous roots.

As; 6% to 14 inches, pale-brown (10YR 6/3) silt loam, mottled with yellow-
ish brown (10YR 5/8) ; thin platy structure; friable.

B; 14 to 30 inches, light yellowish-brown (10YR 6/4) silt lonm, mottled with
yellowish brown (10YR 5/6) and light gray (10YR 7/2) ; medium
blocky structure; aggregates are firm when dry and moderately
plastic when wet.

Cg 30 to 36 inches, yellowish-brown (10YR 5/4) slightly mottled silt loam;
somewhat compact in place; friable; massive.

D 36 inches 4+, reddish-brown (5YR 4/4) sandy clay loam glacial till ; mas-
sive; quite compact in place.

Arland silt loam.—The following profile was observed in a wooded
area in the south-central part of the SW1,SE1; sec. 33, T. 33 N., R.
11'W.

A, and A, 2 to 0 inches, very dark brown (10YR 2/2) organic loam; con-
tains leaf mold and numerous roots and twigs.

Az O to 2 inches, gray to grayish-brown (10YR 5/1 to 5/2) silt loam; thin
platy structure ; friable.

An 2 to 9 inches, grayish-brown (10YR 5/2) silt loam ; medinm platy struc-
ture: friable.

Az 9 to 13 inches, grayish-brown (10YR 5/2) silt loam; medium platy
structure in pluce but brenks out as weak blocky; aggregates are
vesicular and friable.

B. 13 to 19 inches, brown (7.5YR 4/4) heavy silt loam; somewhat gritty,
well-developed blocky structure; firm when dry.

C: 19 to 34 inches, yellowish-red (5YR 5/8) loam ; massive glacial till con-
taining many sandstone fragments.

D 34 inches 4, pink and yellowish-red (7.5YR 8/4 and 5/8) slightly weath-
ered sandstone,

Campia silt loam.—This profile was examined on the east side of
the NW1,SW1; of sec. 26, T. 36 N., R. 13 W.

A, O to 3 inches, very dark brown (10YR 2/2) friable silt loam; high in
organic matter ; fine granular structure.

As 3 to 12 inches, gray to brownish-gray (10YR 5/1 to 6/2) friable silt
loam ; strongly acid; well-developed platy structure which breaks
into soft granules.

B, 12 to 18 inches, yellowish-brown (10YR 5/4) silt loam; subangular
blocky structure ; strongly acid.

B.. 18 to 29 inches, yellowish-brown to brown (10YR /4 to 4/3 heavy silt
lonm ; moderately blocky structure; strongly acid; moderately plas-
tic consistence.

Bs 29 to 42 inches, yellowish-brown (I1I0YR 5/6), moderately acid, heavy
silt loam.

C, 42 inches -, stratified silt loam; caleareous below S feet.

Milaca silt loam.—The following profile was observed in the north-
eastern corner of the NIi14SE1, of sec. 30, T. 3¢ N, R. 10 W. Thisisa
wooded area that is pastured only occasionally.

A, 0 to 1 inch, black silt loam; contains a mass of small roots and twigs
mixed with leaf mold.

Axn 1 to 3 inches, gray (5YR 5/1) silt loam; well-developed weak platy
structure,
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Az 3 to 10 inches, pale-brown (10YR 6/3) silt loam; well-developed pluty
structure; many roots.

Az 10 to 16 inches, brown (10YR 5/3) loam; weakly developed platy struc-
ture in place, but breaks out as subangular blocky.

B: 16 to 22 inches, reddish-brown (5YR 4/3) loum; blocky structure; ag-
gregutes firm when dry.

C 22 inches 4, dark reddish-brown (8YR 3/4) sandy loam glacial till,
somewhat compuct in place.

Onamia loam.—This profile was sampled in sec. 15, T. 35 N.,
R.11'W.

Av 0 to Y inch, black loam; high in organic matter; granular structure;
containg a mass of shallow roots, leaf litter, and leaf mold.
Axn Y to 4 inches, light-gray (10YR 7/2) friable loam ; granular and vesicu-
lar; contains many roots.
Axn 4 to 10 inches, very pale brown (10YR 7/3) loam; very friable; thin
platy structure in place, but breaks out as weak granular,
B: 10 to 14 inches, very pale brown (10YR 7/3) silt loam ; weakly developed
structure ; slightly sticky when wet.
B 14 to 24 inches, yellowish-red (7.5YR 5/G) loam; medium blocky struc-
ture that is firm when dry; contains a few pebbles and small stones.
C 24 inches 4, yellowish red (7.5YR 5/6) stratified coarse sand and gravel;
many waterworn noncalcareous crystalline rocks; strongly acid to
depths of more than 6 feet. .
Otterholt silt loam.—The following profile was observed in a
wooded area which has been pastured. It is located in sec. 4, T. 33 N,

R.12W.

A, O to 3 inches, very dark brown (10YR 2/2) silt loam ; friable; granular
structure; high organic-matter content; numerous roots.

Az 3 to 11 inches, grayish-brown (10YR 5/2)silt loam ; thin platy structure;
very friable; slightly vesicular; many worm casts and roots.

B: 11 to 14 inches, brown (10YR 5/3) silt loam; coarse platy to weak
blocky structure; aggregates are coated with a floury material, are
slightly vesicular, and contain many roots.

B: 14 to 26 inches, yellowish-brown (10YR 5/4) silty clay loam ; moderately
developed to well-developed blocky structure; aggregates coafed
with a gray floury material ; few roots.

C 26 to 42 inches, yellowish-brown (10YR &5/4) massive silt loam; some-
what compact in place, but frinble when removed.

D 42 inches +, reddish-brown (5YR 4/4) sandy loam glacial till; massive;
quite compact in place; till at this site was somewhat more sandy
than normal.

Santiago silt loam.—This profile was observed in a wooded area
just south of County Highway BB in the northwestern corner of the
NW1,NE1, of sec. 31, T. 35 N., R. 11 W.

Ao 14 to 0 inches, black (10YR 2/1) organic loam ; contains a mass of small
trees and shrub roots.

A: 0 to 2 inches, black (10YR 2/1) silt loam; medium granular structure
that tends toward a platy structure; friable; many roots and worm
casts.

Az 2 to 12 inches, grayish-brown (10YR 5/2) silt loam; platy structure in
place; fewer roots than horizon above.

B, 12 to 14 inches, reddish-brown (5YR 4/3) silt loam; platy structure in
place, but breaks out as weak blocky; frinble but sommewhat more
firm than layer above.

B.: 14 to 18 inches, reddish-brown (iYR 4/4) silt loam ; medium to conrse
blocky structure; aggregates firm and coated with a gray floury
material.

Ba 18 to 24 inches, dark reddish-brown (5YR 3/4) lonm; medium blocky
structure ; few scattered roots.

C 24 inches +. dark reddish-brown (5YR 3/4) gravelly saudy loam to
sandy clay loam glacial till; quite compact in place.
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Spencer silt loam.—This profile was examined on the north side of
the NE1,SW1, of sec. 2, T.34 N, R. 14 W.

A, O to 3 inches, very dark gray (10YR 3/1) silt loam; high organic-mutter
content ; friable; thin platy structure.

As 3 to 11 inches, brown (10YR 5/3) silt loam; very friable; weak thin
platy structure; plates are often coated with light-gray floury
material.

Az 11 to 14 inches, pale-brown (10YR 6/3) silt loam; weakly developed
coarse platy structure in place, but breaks out readily as weak
blocky; aggregates coated with light-gray floury material from
layer above.

B: 14 to 25 inches, brown (10YR 4/3), mottled with yellowish brown
(10YR 5/6), heavy silt loam ; moderately compact; medium blocky
structure; firm when dry.

C 25 to 36 inches, light brownish-gray (10YR 6/2), mottled with light
gray and yellowish red (10YR 7/2 and 7.5YR §5/8), silt loam;
rather compact in place.

D 36 inches -, dark reddish-brown (5YR 3/4) sandy loam; compact,
massive glacial till.
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Areas surveyed in Wisconsin shown by shading—detailed surveys by northeast-
southwest hatching; reconnaissance surveys by northwest-southeast hatching.







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



www.section508.gov
mailto:Section508@oc.usda.gov
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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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