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[PuBLIc REsorurtox—No. 9.1

JOINT RESOLUTION Amending public resolution numbered eight, Fifty-sixth Congress,
second session, approved February twenty-third, nineteen hundred and one, “ providing
for the printing annually of the report on field operations of the Division of Soils,
Department of Agriculture.”

Resolved by the Senate and House of Representatives of the United States of
America in Congress assembled, That public resolution numbered eight, Fifty-
sixth Congress, second session, approved February twenty-third, nineteen hun-
dred and one, be amended by striking out all after the resolving clause and
inserting in lieu thereof the following:

That there shall be printed ten thousand five hundred copies of the report
on field operations of the Division of Soils, Department of Agriculture, of
which one thousand five hundred copies shall be for the use of the Senate,
three thousand copies for the use of the House of Representatives, and six
thousand copies for the use of the Department of Agriculture: Provided, That
in addition to the number of copies above provided for there shall be printed,
as soon as the manuscript can be prepared, with the nhecessary maps and
illustrations to accompany it, a report on each area surveyed, in the form of
advance sheets, bound in paper covers, of which five hundred copies shall be for
the use of each Senator from the State, two thousand copies for the use of each
Representative for the congressional district or distriets in which the survey is
made, and one thousand copies for the use of the Department of Agriculture.

Approved, March 14, 1904.

[On July 1, 1901, the Division of Soils was reorganized as the Bureau of Soils.]
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SOIL SURVEY OF EMMET COUNTY, IOWA.

By D. 8. GRAY, of the Iowa Agricultural Experiment Station, In Charge, and
F. W. REICH, of the U. S. Department of Agriculture.

DESCRIPTION OF THE AREA.

Emmet County is situated in the north-central part of Towa,
bordering the State of Minnesota, and is separated from the western
boundary of the State by three counties. Its western boundary is
about 10 miles east of Spirit and Okoboji Lakes, in Towa’s well-
known resort country. The county is rec-
tangular in shape, contains 12 townships,
and measures 24 miles east and west and 17
miles north and south. The land area of
the county is 393 square miles, or 251,520
acres.

Physiographically Emmet County con-
sists of an originally more or less undulat-
ing drift-covered plain, which has been Fre. 13.—Sketch map showing
modified by erosion. The topography  Gmmor o ihe  Fmmet
varies from practically level on the high
uplands to gently rolling or broken in the vicinity of the larger
streams. Small morainic hills or knolls occur over the county, but
they are isolated and of small size; a true morainic topography,
such as is found in Dickinson County on the west, is not developed
in Emmet County.

In general the streams run in a southerly and southeasterly direc-
tion. The largest stream is the West Fork Des Moines River. It
enters the county at its northwest corner and flows in a general
southeasterly direction. Its tributaries are numerous but not of
great length. Brown Creek, the largest of these, empties into the
West Fork a short distance south of Estherville. In general the
land bordering the river is strongly rolling to broken, the land of
this character being most extensive west of the river.

The upland lying east of the West Fork Des Moines River is an
undulating to rolling plain, nearly level in the central part but more
rolling in the southern and eastern parts, bordering the larger stream
courses and lakes. The upland west of the river generally has a
rougher topography and lies from 100 to 150 feet higher.

The elevation above sea level ranges from 1,200 to 1,400 feet.
Estherville is located on a high terrace at an elevation of 1,298 feet,
and Armstrong is 1,237 feet above sea level.
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410 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1920

The East Fork Des Moines River is the second largest stream of
the county. It has its source in Tuttle Lake, and flows in a general
southeasterly direction, leaving the county about 4 miles south of
Armstrong. The descent to the stream from the upland, while more
rolling than the surrounding country, is not as steep as that border-
ing the West Fork Des Moines River. The largest tributary to the
East Fork is Soldier Creek, entering from the west below Dolliver.
Soldier Creek, like most of the other streams in the county, is ap-
proached by gently rolling land.

Ellsworth and Center Townships and parts of High Lake and Jack
Creek Townships contain rather extensive areas that are relatively
flat and were at one time, before artificial drainage was established,
of a marshy nature. The rest of the upland, except in the rougher
areas along streams, has a gently rolling surface of gradual slopes
and smoothly rounded rises. Many undrained depressions of various
sizes contain, lakes and marshes or deposits of peat and muck. Most
of these are the terminals of more or less extensive intermittent
drainage ways. The larger creeks of the county, such as Jack Creek,
Soldier Creek, and Brown Creek, were formerly sluggish streams,
flowing in places through beds of Peat and Muck, in which they had
little movement and no well-defined course. The channels have been
straightened in many places by dredging, giving the stream a more
rapid and direct flow. This improvement has drained thousands
of acres of fertile Jand. According to government statistics, 90 per
cent of the county is included in drainage projects. Nearly 4 per
cent of the county is covered by lakes and sloughs.

The alluvial lands along the larger streams include old high ter-
races, now above overflow, and first bottoms or present flood plains,
which are subject to inundation during periods of high water. The
older terraces are in some cases quite broken as the result of erosion.
The first-bottom lands are generally level, but some areas are slight-
ly undulating, owing to the action of tributaries and the presence
of remnants of old meanders. The terrace and bottom lands occur
on both sides of the streams and vary in width from one-fourth mile
to 14 miles.

Drainage is best established in the vicinity of the larger streams.

The most extensive well-drained area lies west of the West Fork
Des Moines River in eastern Twelve Mile Lake Township and south-
ern Emmet Township.

Emmet County, which was originally included within the limits
of Fayette County, was organized in 1859. The first settlers arrived
in 1856, and the following year they located and constructed a
stockade on the present site of Estherville. The Sioux Indians were
very hostile the first few years, and consequently agricultural devel-
opment was slow for some time. The county seat was originally
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located on the north shore of Swan Lake, at a settlement of the
same name, but it was later moved to its present site at Estherville.

The population of Emmet County, as reported by the 1920 census,
is 12,627, about 88 per cent of which is of native birth. The negro
population is very small and is confined to the city of Estherville,
The population of foreign descent is mainly Danigsh and German,
with the former predominating. Ringsted, in Denmark Township
in the southeastern part of the county, is largely a Danish com-
munity. All the population outside of the city of Estherville, or
62.8 per cent, is classed by the census as rural. This is fairly well
distributed over the county, averaging 20.2 persons per square mile.
The population is somewhat more concentrated near towns, particu-
larly Estherville.

Estherville, the county seat, with a population of 4,699, is situated
in the west-central part of the county, on the West Fork Des Moines
River. Armstrong, the second largest town, population 818, is lo-
cated in the east-central part of the county, and Ringsted, popula-
tion 599, is in the southeastern part of the county. Huntington,
Raleigh, Wallingford, Dolliver, Gruver, Gridley, Maple Hill, and
Halfa are small trading centers of less than 200 inhabitants, situated
in various parts of the county, that afford shipping facilities for
farm products.

Emmet County has good railroad accommodations, no part of the
county being more than 8 miles from a shipping point. The Sioux
Falls branch of the Chicago, Rock Island & Pacific Railway
crosses the western part of the county, following the West Fork
Des Moines River. It affords direct service to Chicago and central
and eastern Iowa. Another branch of the same railroad runs east
from Estherville, connecting with points east and south and with
Minneapolis. The Minneapolis & St. Louis Railroad connects the
western part of the county with Iairmont and other points in
southern Minnesota. The Jewell and Sanborn division of the
Chicago and Northwestern Railway cuts north and south across
the east-central part of the county, connecting with local points
north and southeast.

The public roads follow the land lines, except where topographic
features make detours necessary. The county has 103.5 miles of
primary improved roads, largely of gravel construction, but some of
earth construction. The rest of the roads are dirt roads. The pri-
mary roads are kept well dragged and graveled and are good the
year round. The secondary roads are not highly improved. Bridges
and culverts are mainly of concrete or steel.

Rural mail routes serve all parts of the county, and most farms
are connected by telephone. Schools are maintained throughout
the county at 2-mile intervals, except in the five consolidated dis-
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tricts, in which busses call for the children and return them to their
homes in the afternoon. Rural churches are located at various
intervals over the county. The larger towns have high schools.

CLIMATE.

Emmet County has a healthful climate, characterized by long.
severe winters and hot summers. It is well adapted to general
farming and stock raising.

The mean annual precipitation, as recorded at Estherville, is 31.8
inches. The total amount for the driest year (1895) was 17.95
inches, a little more than one-half the normal amount, and for the
wettest year (1905), 39.44 inches. Over two-thirds of the annual
rainfall comes during the growing season, April to September, May
being the wettest month. Periods of excessive rainfall sometimes
occur in late May and the first part of June, at which time crops
in bottomlands or in depressions of the upland may be drowned out.

The mean annual temperature is 44.8° F. A maximum tempera-
ture of 105° F. has been reported for July, but hot spells are of
short duration, and the mean temperature for the summer months
15 69.5° F. The mean for winter is 17.3° F., and the lowest tempera-
ture on record is —36° F. Very cold spells, however, are infrequent.
Heavy snowfalls occur during the winter months, and blizzards are
not uncommon,

The average date of the last killing frost in the spring is May 10,
and that of the first in the fall, October 2. The latest recorded
killing frost occurred on May 27, and the earliest in the fall on
September 15. The average length of the growing season is 145
days. The grazing season usually extends from early in May to
about the first of November.

The table below, compiled from the records of the Weather Bureau
station, gives the normal monthly, seasonal, and annual tempera-
ture and precipitation at Estherville:

Normal monthly, seasonal, and annual temperature and precipitation at Hsther-
ville.

[Elevation, 1,298 feet.}

Temperature. Precipitation.

Month. Absolute | Absolut oitor |amonsan
solute solute amount for |amount for

Mean. | yoximum. | minimum. | M3 |“the driest | the wettest

year (1895). | year (1905).

°F. °F. °F. Inches. Inches. Inches.
December... ......coooiiaaa.. 20.9 56 —28 0.36 T, 0.25
January.......o.oooioaoo 13.5 58 —36 .61 0.50 .78
February.-......occoviviaaenn. 17.4 58 —31 .78 .10 1.18

‘Winter.................. 17.3 58 —36 1.75 .60 2.21
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Normal monthly, seasonal, and annual temperature and precipitation at Hsther-
ville—Continued.

Temperature. Precipitation.

Month. Absol Absol Total 'l‘otaélf
solute solute amount for | amount for
Mean. Maximum. | minimum. Mean. thedriest |the wettest
year(1895).  year (1905).

°F. °F. °F. Inches. Inches. Inches.
Mareh. ...l 30.6 85 —19 1.29 .25 2.20
April. 46.4 93 12 2.85 2.54 1.50
May. .o 58.0 93 23 5.07 1.67 9.15
Spring.......coooiieiot 45.0 93 —19 9.21 4.46 12.85
Jume. ... 66.8 101 35 4.71 2.19 3.48
Jaly. oo 72.1 105 44 4.53 1.51 3.05
August...... ..ol 69.6 97 35 4.10 3.16 5.05
Summer. ... ........._. 69.5 105 35 13.34 6.86 11.58
September 61.3 9% 23 3.69 4.72 5.68
October............. 48.7 88 7 2.42 .43 3.06
November 32.7 75 —4 1.39 .88 [ 4.06
Fall.. oo e 47.6 96 —4 7.50 6.03 i 12.80
Year.coiieieiiianaa 44.8 105 —~36 31.80 17.95 \ 39.44

AGRICULTURE.

Agriculture in Emmet County dates from 1856. The early settlers
took up land along the West Fork Des Moines River, raised sub-
sistence crops, and engaged in hunting, trapping, and fishing in the
near-by streams and lakes. As settlement advanced into the prairie
section, corn, oats, flax, buckwheat, and rye were produced more ex-
tensively. Horses and oxen were raised and maintained on farms in
sufficient numbers to furnish power for farming operations, and
enough cattle were kept to provide milk and meat. The exportation
of stock and grain products became more general as the population
increased and more land was brought under cultivation, but the
greatest stimulus to agricultural development was the extension of
railroads into the county. The Sioux Falls branch of the Chicago,
Rock Island & Pacific Railway, the first railroad in the county,
reached Estherville June 8, 1882, and this was followed in 1900 by
the Chicago & North Western Railway and the Minneapolis & St.
Louis Railroad.

The population of the county in 1860 was 105. According to the
State census of that year there were produced 3,420 bushels of corn,
915 bushels of wheat, 760 bushels of oats, 844 bushels of potatoes,
and 372 tons of hay.

Up to 1880 there was a gradual increase in the acreage of field
crops and in the numbers of stock in proportion to the population.

24047°—23—2
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There had been up to this time no marked change in the system of
farming practiced. Corn, oats, wheat, barley, hay, and other sub-
sistence crops were the principal field crops grown, with enough
garden products for home use.

In 1880 the population was 1,550, and 30,920 acres of land were
under cultivation. Corn at that time, as to-day, was the principal
crop, followed by wheat, oats, and hay. Crops of minor importance
were barley, potatoes, buckwheat, rye, sorghum, flaxseed, and beans.

The table below gives the acreage and production of the leading
field crops in Emmet County in 1879, 1889, 1899, 1909, and 1919,
as reported by the Bureau of the Census:

Acreage and production of the leading field crops.

Year. Corn. Oats. ‘Wheat. Barley. Hay.

Acres. | Bushels. | Acres.| Bushels. | Acres. | Bushels. | Acres. | Bushels. | Acres. I Tons.
1879 .. ... 3,587 135,581 | 1,642 52,577 | 2,049 17,264 433 8,219 | 1,026 | 1,943
1889........ 13,848 386,632 1 8,040 258,001 | 2,868 48,912 { 2,631 59,600 | 26,036 | 35,793
1899........ 45,676 | 1,441,010 | 33,008 981,740 | 30,781 | 305,950 | 17,000 | 445,540 | 34,868 | 45,598
1909 .. ... 47,353 | 1,570,900 | 40,190 983, 828 598 9,499 | 2,202 37,531 | 44,568 | 52,338
1919........[ 63,295 | 2,402,559 | 59,156 | 2,120,107 | 1,332 12,397 | 1,474 30,300 | 24,667 | 29,249

At the present time the agriculture of Emmet County, as in most
of the prairie region of the State, consists of growing grain crops
for sale and for home use, and the breeding and raising of hogs,
beef cattle, horses, dairy cattle, and sheep. Corn is the crop of first
importance, followed by oats, hay, barley, and wheat, named in the
order of their importance by acreage. Flaxseed, potatoes, rye, and
alfalfa are grown to a smaller extent.

Corn is the chief cash crop. The average yield was 37.8 bushels
per acre in 1919, as compared with the State average of 41.7 bushels
per acre for the same year. A part of the crop is used in the pro-
duction of ensilage, and some of the fodder and grain is utilized
in feeding hogs, cattle, and work stock. The rest is sold to elevators
at near-by shipping points or is shipped by the farmer direct to
other markets. In the winter of 1920-21 an entire trainload of corn
was shipped out at one time. The shipment comprised 15 cars of
corn grown near Ringsted and 8 cars of corn loaded at Halfa.
Corn yields differ considerably on different types of soil, and even
within the same type. Reported yields range from 20 bushels per
acre to as high as 80 or 90 bushels per acre. The principal varieties
grown are Silver King, Wimples Yellow Dent, Yellow Murdock,
Minnesota No. 13, Kossuth Reliance, Western Plowman, and some
corn not of definitely known origin. The Silver King seems to be
about as late a maturing variety as can safely be grown on well-
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drained land in this county. On some farms where drainage was
insufficient this variety did not mature in 1920. While the other
varieties are probably a little earlier maturing, they are not grown
by as many farmers as is the Silver King.

Oats hold an important place in the agriculture of the county.
They are grown largely as feed for the farm stock, although ap-
preciable amounts are sold to elevators and shipped to outside
markets. Varieties most in use are the Green Russian, Richland
(Towa No. 105), Albion (Iowa No. 103), and Schoolma’am. Iowar,
a variety recently developed by the Towa Agricultural Experiment
Station, gave excellent results in the season of 1920. A yield of
80 bushels per acre was obtained in some fields.

Barley is grown on a number of farms each year. Most of the
crop is utilized as hog feed, and the rest is sold to local elevators.

Flax is not grown as extensively as it was 20 or 30 years ago.
In 1919 it was grown on 629 acres and produced 6,290 bushels. The
seed is shipped from the county. Flax is generally sown on sod
ground, broken for the first time.

Wheat at the present time 1s a relatively unimportant crop. In
1919 only 78 acres were devoted to winter wheat, producing 858
bushels, or an average yield of 11 bushels per acre. Spring wheat
was grown in the same year on 1,122 acres, producing 8,976 bushels.

Rye is a crop of minor importance. In 1919 a seeding of 344 acres
produced 5,010 bushels. '

Timothy is the leading cultivated hay crop and is sown alone or
with clover. It is often sown in combination with red clover, in
which case it comprises the larger part of the yield after the second
year. When sown this way, oats are used as a nurse crop. Ac-
cording to the census there were 17,377 acres devoted to tame grasses
in 1919, which produced a total yield of 21,260 tons, and prairie hay
was cut on 7,218 acres, yielding 7,741 tons. The crop is used largely
for feeding work stock and cattle, there being but little shipped from
the county. In 1919 there were 219 acres of timothy cut for seed,
which produced a total of 384 bushels.

The decrease in the production of hay is largely offset by the pro-
duction of forage crops. Silage crops on 2,899 acres in 1919 pro-
duced 28,795 tons of ensilage, and 3,260 acres of corn and 336 acres
of sorghum produced 13,212 tons of forage.

Red clover is seldom sown without timothy or alsike. In prac-
ticing a rotation the better farmers plow under the second growth of
the hay crop containing clover, in the fall of the year after it is
seeded with oats. This is a good practice that should be followed
more than it is. In a clover-timothy mixture the ground is too often
left in timothy a year or two after the clover has disappeared, and
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this is not desirable. The land should be returned to corn after the
second year in clover. Alsike is often sown on mucky or peaty soils,
as a pasture crop. This is desirable, as it aids in the reclamation of
such soils.

Alfalfa was grown in 1919 on 159 acres of land, producing 410
tons of hay. Many farmers are attempting to obtain successful
stands of this crop on a few acres, and the acreage will undoubtedly
be extended in the next few years. At present the acreage is largely
in the vicinity of Wallingford and Ringsted.

Potatoes are not grown on an extensive scale; the crop occupied
586 acres in 1919, with a production of 22,532 bushels. Nearly every
farm has a small patch of ground devoted to potatoes, but not
enough are produced to supply the local demand.

A few fruit trees are found about the house on the majority of
farms and most kinds of garden truck are raised in small quantities
on all farms. The garden crops include sweet corn, pop corn, bush
fruits, strawberries, and such vegetables as receive a small acreage
on the average Towa farm.

Up to the time of making this survey sugar beets had not been
grown in Emmet County to any great extent. In 1920 there were
about 200 acres devoted to this crop, largely in the vicinity of Arm-
strong. The beets were contracted for by a factory at Mason City.
In that year the crop was quite profitable. The average yield was
8 to 10 tons of beets per acre, and the price paid was $10 per ton
delivered at the company’s bins at Armstrong.

Soy beans have been tried to some extent, seeded with corn for
ensilage or for hogging down. There seems to be some difficulty in
maturing the seed, and only the earliest varieties should be planted.

There are in the county four “ cooperative ” elevators for the mar-
keting of grain. These are located at Armstrong, Ringsted, and
Wallingford. They had been conducting a profitable business until
the season of 1920, when the drop in grain prices caused them to lose
quite heavily. A leading breakfast-food company maintains an ele-
vator at Armstrong.

Hogs are raised on practically all farms and constitute the main
live stock of the county. The census of 1910 reported 23,348 hogs in
the county and the 1920 census reported 46,881. The number of hogs
per farm varies from 30 to 100 or more. The hogs not needed to
satisfy the local demand for pork are shipped by the farmer or
buyer to the terminal markets. While the greater part of the hogs
raised are grade animals, there are a number of purebred herds in
the county. The Emmet County Farm Bureau, in January, 1921,
had among its members farmers raising purebred hogs as follows:
Poland-China, 26; Duroc-Jersey, 14; Chester White, 13; Spotted
Poland-China, 3; Hampshire, 1.
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Some feeder steers are shipped into the county every year. These
are bought at near-by markets, fed a short time, and shipped out.
Small herds are maintained on many farms and a few animals are
fattened each year. These are usually sold to cattle buyers. The
census reports 20,784 beef cattle on January 1, 1920. The members
of the Emmet County Farm Bureau include purebred cattle raisers
as follows: Shorthorn, 17; Aberdeen Angus, 6; Hereford, 5. In the
year of the survey (1920) there were seven live-stock shipping asso-
ciations in the county, located at Estherville, Wallingford, Gruver,
Dolliver, Armstrong, Halfa, and Ringsted. These appear to be giv-
ing good satisfaction.

Dairying is becoming more important. It is best developed in the
vicinity of Ringsted at the present time, although there are herds to
be found in other parts of the county. The census of 1920 reports
10,548 dairy cattle, of which 6,317 are classed as milk cows. The
value of dairy products, excluding milk and cream used in the home,
was $418,510 in 1919. Among the members of the farm bureau there
are 10 breeders of Holstein cattle, 6 of Guernsey, and 1 of Jersey.
Many of the herds in the county are made up of grade animals.
Herds range in size from 6 to 20. There are 222 silos in the county,
which are used to furnish succulent roughage during the winter
months. Two creameries, located at Ringsted and Estherville, are
doing good business. A cow-test associaton, which began operation
in Denmark Township in July, 1920, is steadily increasing its activi-
ties and is doing good work.

The raising and feeding of sheep is a relatively unimportant in-
dustry in Emmet County. The State census of 1919 reports 882 sheep
of all ages in the county, 1,280 shipped in for feeding, and 5,186
pounds of wool clipped. Feeder sheep are fed a short time and sold
when cold weather arrives. IFor the past two years the farmers of
the county have been marketing nearly all their wool crop through a
growers’ association.

The poultry industry is not highly specialized. Poultry is raised
on every farm, the number of birds per flock ranging from 25 to 200.
The value of poultry and eggs produced in 1919 is reported as
$340.410.

The farmers of Emmet County recognize in a general way the
adaptability of soils to particular crops. They know that corn and
small grains maintain the highest average yields on the Clarion and
Webster soils. The Lamoure and Wabash soils, when well drained,
are known for their fertility and adaptability to corn. Generally
this class of land, when not well drained, is left in native grasses,
which are pastured or cut for hay. Virgin soil is usually seeded to
flax the first year broken. Rye seems to give the best growth of the
small grains on mucky or peaty soils. Alsike clover is often seeded
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on Muck and Peat, as are sugar beets. The Sioux and O’Neill soils
are known to lose their moisture readily and as a result give low
yields unless there is a plentiful supply of moisture.

Ground to be planted to corn is usually plowed in the fall if other
work is not pressing, and the following spring it is thoroughly disked
and harrowed. The depth of plowing is usually about 4 inches, but
may vary from 3 to 6 inches. When corn succeeds corn the stalk
ground is often pastured through the winter, and in the spring the
stalks are dragged before plowing. Ground is sometimes planted
to corn without plowing, after disking thoroughly. This is a poor
practice and should not be followed. The crop is either checked or
drilled in rows 8} feet apart and cultivated three to five times.
Most of the crop is harvested by husking in the field, some of it is
cut with a binder, and there are a few power pickers in use. Drilled
corn is usually cut green for ensilage.

Oats generally follow corn. They are generally seeded broadcast
and disked into the ground. Sometimes oats are used as a nurse
crop for clover, in which case the oats are drilled in ground that has
been thoroughly disked and harrowed.

In general, the farm dwellings of Emmet County are of an
ordinary type, although there are some very fine farm houses. The
census report on modern homes for 1919 gives the number with
their improvements as follows: Heat, 30; light, 39; bath, 15. The
well-built barns on some farms are in strong contrast to the mediocre
dwellings. The fences are largely of barbed wire or hog-tight
woven wire. The latter is rapidly coming into more common use.
The work stock consists of medium and heavy type draft horses and
some mules. The 1920 census reports 9,345 horses and 295 mules.
There were 123 tractors in the county in 1919, 27 auto trucks, and
903 pleasure cars on farms. Other farm machinery includes 14-inch
and 16-inch plows, harrows, riding cultivators, disks, mowing ma-
chines, hay rakes, hay stackers, hay loaders, corn and small-grain
binders, manure spreaders, and planters. Gang plows drawn by
4 to 6 horses are in common use. Several threshing outfits are
owned in the county.

Desirable crop rotations, although not used by all farmers, are
in somewhat common use; probably one-fifth of the farmers use a
strictly corn-corn-oats-clover rotation. Some follow a similar rota-
tion, but substitute for the clover either timothy or timothy and
clover and make the mistake of leaving the timothy in too long
after the clover is exhausted. Where timothy alone comprises the
original seeding it is not desirable to wait a number of years before
returning the land to corn. The better farmers employ the four-
year rotation of corn two years, oats one year, and clover one year.
The succession is often employed with the land in corn for more
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than two years, however. Probably the principal reason such rota-
tions have not been followed more generally in Emmet County is
that this region is hardly what could be termed a live-stock center.
The county has been under drainage for a shorter period of time
than the surrounding counties, and improvements are not so well
advanced for that reason. The good prices for grain up to the
fall of 1920 are responsible to a large extent for the large area
seeded to grain and the small area seeded to clover. The majority
of farmers during the war period grew all the grain possible.

Commercial fertilizer is used very little; 11 farms reported an
expenditure of $2,194 for fertilizer in 1919. The better farmers
apply to the land all the manure produced and some crop residues.
A few carloads of limestone have been used in the county in the
last two years. Rock phosphate has been used to a small extent
with good results.

During the season of 1920 there was not an ample supply of
laborers for farm work. Attractive wages were offered in Esther-
ville during that year on paving and railroad work. Wages for
farm help by the month were from $60 to $75, with board and
washing. Day laborers received from $3 to $5 per day, depending
on the man and the type of work performed. Married men are
given also the use of a house and piece of ground. Labor for har-
vesting corn was particularly scarce in the early fall. Farm bureau
members attempted to fix the price at 7 cents per bushel, or 6 cents
with an elevator. Eight cents, however, was the more common rate
paid for this work. By December, however, there was an over-
supply of labor for corn picking. Local sources do not supply suffi-
cient labor, and labor agencies at Sioux City, Minneapolis, and Des
Moines supply outside laborers who are often unsatisfactory.

According to the 1920 census, there are 1,193 farms in Emmet
County ranging in size from 80 to 360 acres, with the average size
194.5 acres. These include 92.3 per cent of the area of the county.
Of the land in farms, 86.5 per cent is improved.

Of the total number of farms in 1920, 46 per cent were operated
by owners, 53.1 per cent by tenants, and 0.9 per cent by managers.
There has been a steady increase in the percentage of tenant-
operated farms during the last 60 years. Leases usually run for
one to three years, although some are longer. Under the share-rent
plan, which is the most common, the owner receives two-thirds of
the grain crop and about $5 an acre for hay and pasture land.
Cash rentals run from $8 to $14 an acre.

Values vary greatly according to location, drainage, topography,
and condition of improvements. In 1920, when the field work of
this survey was in progress, poorly drained river bottom land was
selling for $60 to $125 an acre; on well-drained upland farms values
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ranged from $125 to $260 an acre; and well-improved farms close
to the larger towns sold for $285 to as much as $325 an acre.!

SOILS.

Emmet County, Towa, lies in the prairie region of the United
States, where the topography and the rather high moisture supply
has favored a heavy grass vegetation over the greater part of the
land. Tt is not necessary to discuss here the agencies which brought
about the prairie condition; it is sufficient to state that at the time
of the first settlement by white men hardly an acre of forest had
established itself upon the upland of the area. The upland soils,
therefore, without exception have characteristics which indicate
their development under prairie conditions.

The most striking characteristic of the surface soils of this re-
gion, and one common to soils developed under a grass vegetation
with proper conditions of moisture, is a dark color. This color is
imparted by finely divided carbonaceous material, derived from the
decay of grass roots and intimately mixed with the mineral con-
stituents of the soil. The percentage of this organic matter, and
the depth to which it has affected the color and other physical prop-
erties of the soil, is determined very largely by average drainage
conditions. On flats and sloughs the black organic matter extends
to depths of 14 to 24 inches, while on the better drained ridges it
does not affect the soil below depths of 8 to 14 inches. Muck and
Peat represent extremes with respect to drainage and the accumu-
lation of vegetable matter.

On flats and undulating areas the average moisture content was
formerly high and the ground-water level was near the surface. In
many areas water stood over the surface for days after heavy rains.
Consequently there was a large accumulation of organic matter in the
surface and upper subsoil, while the lower subsoil almost escaped
leaching and oxidation resulting in a deep black soil filled with or-
ganic matter over a gray or mottled calcareous subsoil. These are the
characteristic features of the soils which have been classed with the
Webster series. Similar conditions in the poorly drained alluvial
lands produced the Lamoure series.

Where better drainage conditions prevailed, as on some of the high
terraces, a more vigorous movement of the soil water and better
aeration have resulted in leaching and oxidation to depths of 3 to
4 feet. The surface soil is dark brown rather than black and not
so deep as in the Webster group. In this county no upland soils

1 1n considering the statement of wages and prices given in the paragraphs above, and
in other parts of this report, due allowance must be made for the fact that the prices
prevailing in 1920, when the field work of this survey was done, were unusually high and
undoubtedly in most cases have become considerably lower since then.
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have reached this stage but the group is represented by the Waunkesha
and O’Neill soils on the terraces.

Where conditions were only partially favorable to leaching and oxi-
dation a group of soils has been developed, intermediate in character
between the two groups described above. The surface soils are dark
brown to black but not so deep as in the Webster group. The upper
subsoil has a uniform brown color, indicating thorough oxidation,
and the greater part of the lime has been removed. The lower sub-
s0il is brown or brown mottled with gray. It contains a relatively
large quantity of lime carbonate and effervesces with acid. This
lower subsoil, which in this area begins at depths of 24 to 30 inches,
is the parent material, little changed by weathering. The most im-
portant soils of this class belong to the Clarion series. With it
may be placed also the gravelly subsoil types of the Pierce and the
Sioux series.

The Wabash soils are similar in general appearance to the Lamoure
soils but do not contain lime,

The characteristics mentioned above have been imparted to the
soil by the action of the great soil-forming processes, such as leach-
ing, oxidation, and the accumulation of organic matter, and the
composition of the parent material has been considered of minor
importance. For the purpose of soil mapping the soils of each of
the groups are further differentiated into soil series and soil types.
The soil series include soil types that are similar in structure and
minor details of the soil profile and in the source, character, and
processes of accumulation of the material from which the soils have
been developed. The division of the series into types is entirely
upon the basis of difference in texture.

Emmet County les within the region that was invaded by Pleis-
tocene glaciers. The ice in its forward movement gathered and
transported a heterogeneous mass of coarse and fine rock débris, and
on its retreat left a mass of drift composed of clay, silt, sand, and
gravel.

The most recently deposited drift, which now occupies a surface
position, is known as the Wisconsin drift. In its unweathered
state it was a whitish-yellow or gray, or, in places, a buff-colored
pebbly clay. In Emmet County the layer of Wisconsin drift ranges
in thickness from 4 or 5 to 25 or 30 feet? over that part of the
county lying east of the West Fork Des Moines River and known
as the Wisconsin Drift Plain. West of the West Ifork Des Moines
River the land is more or less morainic in character, the drift
extends to a much greater depth, and the surface occupies a much

2 (Jeology of Emmet, Palo Alto, and Pocahontas Counties, Towa, by T. H. McBride, 1905.
24047°—23——3
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higher elevation than in that part of the county lying east of the
river.

On the basis of difference in the mode of accumulation of the soil
materials, the soils of Ilmmet County may be grouped as follows:
Glacial upland soils; terrace or old-alluvial soils; first-bottom or
recent-alluvial soils; and cumulose soils, composed chiefly of plant
remaing in various stages of decomposition,

The upland soils of Emmet County are derived from the weather-
ing of the Wisconsin drift. The lower subsoils over a large part
of the area arc composed of unaltered drift, and are highly cal-
careous, effervescing freely with acid. Lime is present as limestone
flour, limestone pebbles, or bits of limestone rocks. Granite and
some quartzite and gneiss rock formations are quite generally dis-
tributed over the area. Surface bowlders occur commonly on
virgin areas, but have been removed from cultivated fields. The
bowlders vary greatly in size, the larger ones being 1 to 2 feet in
diameter. The upland soils are included in the Clarion, Webster,
and Pierce series.

The surface soils of types of the Clarion series are dark brown to
black. The upper subsoil is lighter brown in color and heavier in
texture than the surface soil, and is usually a heavy silt loam to silty
clay loam. The lower subsoil generally is a yellow to yellowish-
brown silty clay, but in places it contains gray and approaches the
color of the parent drift material. This is sufficiently calcareous
to effervesce with acid, and streaks of lime and lime particles are of
common occurence. The Clarion silt loam and the loam with a
rolling phase are mapped.

The Webster series includes types with dark-brown to black surface
soils, underlain by a gray or mottled gray, brown, and yellow heavy
subsoil. This series differs from the Clarion series in having a more
nearly level topography, ranging from nearly flat to undulating, and
in being less well drained. These conditions are responsible for the
gray color of the subsoil, which is characteristic of the series. The
subsoil is calcareous, effervescing when exposed to acid. The types
mapped in this series are the loam, silt loam, and silty clay loam.

The Pierce series is represented in this county by the fine sandy
loam, which is a shallow soil underlain by a subsoil of sand and
gravel, and high in lime, and effervescing with acid. The underlying
material is composed chiefly of gravel.

The older alluvial deposits, which now form the terraces, were
laid down at a time when the present river valleys and stream courses
served as outlets for the tremendous volume of water released by
the melting glacier. These rapidly moving waters transported
and deposited great quantities of coarse materials. Ag the waters
receded and reached present levels, they cut new and narrower chan-
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nels, leaving the old flood plains well above the present level of high
water. These terrace soils are classed with the Sioux, O’Neill, and
Waukesha series.

The types included in the Sioux series have dark-brown, in places
nearly black, surface soils. The upper subsoil is lighter in color and
texture and rests on a substratum of stratified sand and gravel, which
ig high in lime. The soils are formed by the weathering of terrace
material or deposits of glacial-outwash plains. The topography is
undulating to sloping, except in a few small areas of high elevation,
which have been severely eroded. Two types occur in the county, the
loam and fine sandy loam.

The soils of the O’Neill series are essentially the same as those of
the Sioux series, except. that lime is not present in large quantities
in the subsoil. The types mapped are the loamy fine sand, fine sandy
loam, and loam.

The types of the Waukesha series are dark grayish brown or dark
brown to nearly black in the surface soil. The upper subsoil is
brown in color and heavier in texture than the surface soil, and the
lower subsoil is yellowish brown in color and heavier in texture than
the surface or upper subsoil. Gravel layers do not occur within the
3-foot section, and lime is not present in sufficient quantities to effer-
vesce with acid. The Waukesha loam is the only member of the
series mapped.

The recent-alluvial or first-bottom soils are formed of material
carried from the surrounding glacial uplands, reworked, and de-
posited by the stream waters during periods of overflow. This
group includes also many small depressions and old pond beds in
the uplands, in which drainage is entirely lacking or is but poorly
established except by artificial means. The first-bottom soils com-
prise those mapped in the Lamoure and Wabash series.

The surface soils of types of the Lamoure series are black or dark
brown, and the subsoil is dark drab, grayish brown, or mottled gray
and brown. The series represents material washed from upland
soils high in lime, and the resulting soils are highly calcareous in
the subsoil and, locally, in the surface soil. The series is developed
along streams and in depressed areas and is subject to inundation at
times of heavy rainfall and high water. The Lamoure silty clay
loam is mapped in Emmet County.

The types of the Wabash series have black or very dark brown
surface soils, over a drab or grayish-brown, heavy subsoil. These
solls differ from those of the Lamoure series in the absence of lime.
The silty clay loam is the only type mapped.

There are many depressed areas throughout the entire county con-
taining a soil composed chiefly or entirely of organic matter. These
areas were formerly sloughs, lakes, and ponds and supported a lux-
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uriant growth of water-loving plants, The present soil material
represents the remains of these plants, with a slight admixture of
mineral material. The result is a mass of what may be called soil
material, and ranges from raw, brown, fibrous Peat, still showing
some of the original plant structure, to the same material in an
advanced stage of decay and a more homogeneous mass, known as
Muck.

Seventeen types of soil, including Peat and Muck, are mapped in
Emmet County. These are described in detail, and their relation to
agriculture is brought out in the following pages of this report.
Their distribution in the county is shown on the accompanying soil
map. The actual and relative extent of the various types are given.
in the table below:

Areas of differcnt soils.

Soil. Acres. cIe)g%. Soil. Acres. clggg‘
Clarion loam. ..__.............. 159,424 } 69.5 O’Neill fine sandy loam. . ...... 1,024 0.4
Rolling phase.... 16,192 Meadow.....oooieiiiiaiia.n 960 .4
‘Webster silt loam.... J24,102 9.6 || O’Neillloam ... ............... 768 .3
‘Websterloam. .. .............. 17,216 6.8 || Wabash silty clay loam..._.._ .. 640 .2
8,960 3.6 || Waukeshaloam................ 512 .2
5,952 2.4 || Plerce fine sandy loam. e 192 .1
5,696 2.3 || Gravelpits........._.... e 128 1
3,200 1.3 |} O’Neill loamy finesand... ... 64 .1
Sioux loam. ... ... .ccoooiaaion 3,136 1.2
Sioux fine sandy loam. ... 2 112 8 7Y S 251,520 |........
Clarion silt loam................ 1,152 .4

CLARION LOAM.

The surface soil of the Clarion loam is a brown to dark-brown,
friable and mellow loam to a depth of 12 to 15 inches. The content
of silt, sand, and fine sand is sufficient to render the soil friable and
free from stickiness, even when fairly wet. The subsoil is a brown
to yellowish-brown, heavy silt loam to silty clay loam, with a charac-
teristic whitish cast due to the presence of lime. ILocally the sub-
soil contains fine gravel and occasionally some sand, but not in suffi-
cient quantities to modify the texture. The subsoil effervesces freely
with acid, and limestone pebbles and fragments are of common occur-
rence.

Locally the lower subsoil contains faint gray mottlings, or has
the solid gray color of the parent till. This occurrence of gray in
the lower subsoil is characteristic of the type in areas that have a
more gently rolling to undulating topography. Here also the sur-
face soil is a darker brown and extends to a depth of 18 to 20 inches.
In all places where the gray subsoil occurs in areas mapped as
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Clarion loam, the upper subsoil is a pure brown or yellowish brown.
This is the basis of separation between the Clarion and Webster
soils where they come in contact, as in the latter both the upper and
lower subsoils contain the gray color. True and incipient iron con-
cretions are more numerous in the Clarion loam subsoil where it
contains this gray coloration.

Where the topography is rolling the surface soil of the Clarion
loam varies in color. On points and ridges it is a brown to light-
brown loam, 8 to 10 inches deep, and is underlain by a brown to
yellow, heavy loam to silty clay loam, which is caleareous; on the
lower slopes it is deeper and has a darker color, owing to some ad-
mixture of colluvial material from the higher soils.

The Clarion loam is the most extensive type in Emmet County and
is typically developed in all parts. Where it joins with soils of the
Webster series, as in Jack Creek, High Lake, Center, and Ellsworth
Townships, it occurs in small isolated areas and in long tortuous
strips. This type and its rolling phase comprise about 90 per cent
of the uplands west of the West Fork Des Moines River, and east of
the river the type occupies three-fourths or more of the upland, with
the exception of the townships named above, which contain large
areas of the Webster soils.

The topography ranges from undulating in one area to strongly
rolling in another; but typically it is gently rolling, with smoothly
rounded knolls, gently sloping swales, and small valleys. The
rougher land is confined largely to the vicinity of the West Fork
Des Moines River. All land of this type is well drained.

In one small area bordering High Lake on the north and north-
west, and extending back from the shore about one-half mile, the
lower subsoil does not contain sufficient lime within the 3-foot sec-
tion to effervesce in the presence of acid. The small extent of the
area did not warrant its being mapped as a separate type. The soil
here is identical with the typical Clarion loam in the soil profile
and topography, and differs only in the absence of lime in the sub-
soil and the consequent absence of the whitish or floury cast so char-
acteristic of the Clarion loam subsoil. Excavations to below 36
inches within this noncaleareous area show the presence of calcareous
material at lower depths.

A few small areas mapped with the Clarion loam in Twelve Mile
Lake Township are of a morainic character. The surface soil is a
brown fine sandy loam, underlain by a loamy fine sand to pure sand
for a depth of at least 3 feet. These areas contain one-half to 1
acre each and are not numerous,

The Clarion loam is agriculturally the most important soil of the
county, as well as the most extensive. Nearly all of it is under cul-
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tivation or in pasture, there being but little in forest. It is typically
a prairie soil, and the forested areas are confined to a narrow margin
of hills along the larger streams. The trees are mainly maple, wil-
low, cottonwood, walnut, ash, and oak, Many farmers have planted
trees in a small area about the farmstead to serve as a windbreak.

Corn, oats, and hay are the chief crops raised on this soil. Corn
is the most important, occupies the largest acreage, and is the prin-
cipal cash crop, although a part is retained as feed for work stock,
hogs, and cattle on the farm. Oats and hay rank second and third,
respectively, in acreage. These two crops are used mainly as feed
. for stock, and any surplus not fed on the farm is sold. Some rape
and soy beans were noted during the progress of the survey. The
rape is sown between the rows of corn at the time of the last cul-
tivation, and the field is used as a hog pasture after the corn has been
husked, or else the rape merely supplements the grain and stover
when the entire corn crop is hogged down. Soy beans also are
planted with corn. This combination is used to provide pasturage
for hogs in the fall, or where a well-balauced silage is desired. Bar-
ley, spring wheat, and some rye, millet, winter wheat, sorghum,
apples, potatoes, and all kinds of garden vegetables are grown by
most farmers for home use and for sale in the local markets. Barley
is used somewhat as a hog feed, but a good deal of it, as in the case
of wheat and rye, is shipped out of the county. Some of the alfalfa
grown in the county in 1919 was seeded on the Clarion loam, and
the results would indicate that the acreage in this crop could be ex-
tended profitably. There are no special crops on the type.

Yields on this type vary somewhat with position and topography,
but are generally about as follows:* Corn, 40 to 60 bushels per acre;
oats, 35 to 60 bushels per acre; wheat, 12 to 20 bushels; barley, 20 to
35 bushels; and hay, 1 to 2 tons per acre. Yields of 80 to 85 bushels
of corn per acre have been obtained on this type, showing its possi-
bilities.

‘The main live-stock industries are the raising of hogs, the feeding
of beef cattle and a few sheep, and some dairying. Although most
of the hogs are grades and are fed and shipped, there are a number
ot good herds of purebred hogs. There are only a few purebred
beef herds. The beef-cattle industry consists of production by a few
breeders, and the feeding of a few animals for market by most
farmers. Dairying is developed on this type in the vicinity of Ring-
sted and throughout Denmark Township. There is also some finish-
ing of feeder lambs shipped in from the West.

The soil is easy to cultivate and maintain in good tilth owing to its
high content of fine sand and silt. It is naturally rich in organic

¢ Yields are based on information obtained from farmers and others.
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matter and by the use of systematic crop rotations and proper
methods of cultivation and management, it can easily be maintained
in a high state of productiveness. A rather broad and general system
of crop rotation is used by many farmers. It consists of corn for
several years, followed by oats with which is seeded timothy or a
mixture of timothy and clover. The land is left in grass for several
vears and returned to corn again. Clover, however, is not always
used in the rotation, and the hay crop too often consists of timothy
without a legume. The more progressive farmers use a rotation of
corn, corn, oats, clover. Clover is seeded with the oats as a nurse
crop the third year of the rotation, and the clover is allowed to
remain in for the fourth year. Very little commercial fertilizer
has been used. One carload of rock phosphate was used in the
vicinity of Armstrong with good results. Stable manure is gen-
erally saved and returned to the land, and where heavily manured
this soil produces exceptionally fine yields of grain and hay.

Farms on the Clarion loam range in price from $200 to $300 an
acre, depending very largely on location with respect to towns and
on improvements.

The Clarion loam is naturally a fertile soil and can be made to
produce more than it does at the present time. The yields on many
farms have been depressed by too continuous cropping with corn,
oats, and timothy and the failure to maintain the supply of organic
matter through the use of farm manure and more extensive growth
of legumes. In some cases years will be required to restore the soil
to its natural state of high productiveness. In addition to the
incorporation of organic matter, the soil needs a more thorough seed-
bed preparation and a gradual increase of the plow depth to 8 or 10
inches. While this soil does not suffer from destructive erosion or
gullying, better tilth and a greater content of organic matter will
increase the water-holding capacity of the soil and reduce losses
through leaching and sheet erosion* Systematic crop rotations in
which the clovers and other legumes play an important part should
be used. A recommended four-year rotation that should give good
results is corn, corn, oats, and clover.

Clarion loam, rolling phase.~The surface soil of the Clarion loam,
rolling phase, is a brown loam about 8 inches deep. The subsoil is
a yellowish-brown to light-yellow loam to silty clay or clay loam,
containing sufficient lime to effervesce with acid. One characteristic
of this phase is the presence of more or less gravel in the surface
goil and upper subsoil, and here and there on the surface. The
gravel is fine and composed largely of granite, quartzite, and lime-
stone. The surface soil varies somewhat in color and depth, being
lighter colored and shallower on the extremely steep areas.

¢ Circular No. 10, Towa Agricultural Experiment Station.
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The topoomphy is rolling to strongly rolling, and drainage is
good to excessive. KErosion may become very destructlve if the
rougher areas are not kept in permanent pasture or protected by
cover crops.

The phase covers about 25 square miles in the western part of the
county, on both sides of the West Fork Des Moines River. It com-
prises entire farms and is a soil of importance.

Contour plowing should be practiced, and the extremely steep
areas should be kept in permanent pasture. The soil may be im-
proved by the means recommended for the typical Clarion loam.
This soil, however, is more depleted of organic matter and less pro-
ductive than the typical Clarion loam. Green-manure crops should
be grown and supplemented with crop residues and barnyard manure
in order to maintain the content of organic matter and increase the
water-holding capacity of the soil. Yields on this phase are lower
than on the typical Clarion loam, and the land sells for less.

CLARION SILT LOAM.

The surface soil of the Clarion silt loam is a dark-brown, some-
what mellow silt loam, 12 to 16 inches deep. The subsoil is a lighter
brown heavy silt loam to silty clay loam, free from mottlings, which
changes at about 24 inches into heavy silty clay loam, predominantly
brown or yellow in color, and mottled in places with gray. The sub-
soil contains enough lime carbonate to effervesce freely with acid.
Sand and less commonly fine gravel occur in the lower subsoil in
some localities. The surface soﬂ of this type resembles that of the
Webster silt loam, except in the area nmpped in the northwestern
part of section 7, Emmet Township, which has a lighter brown
surface soil. The only marked difference between this soil and the
Webster silt loam is the presence of an intermediate layer of brown
in the upper subsoil of the Clarion which does not occur in the Web-
ster soil. The brown layer is the result of more thorough oxidation,
which has changed the gray, or mixed gray and brown, into pure
brown. In a number of places this process of oxidation has not
been completed, and it is difficult to determine whether the color
was nearer brown or gray. In such places the soil boundaries were
placed arbitrarily.

The Clarion silt loam is one of the less extensive upland soils. Tt
is developed in small areas, mainly in High Lake and Estherville
Townships. The topoorql)lly is undulating to gently rolling and the
drainage is usually good, though tiling is often beneficial In areas
associated with the Webster soils.

This type was originally covered with prairie grasses, but is all
under cultivation at present. It is considered a very productive soil,
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and similar to the Webster silt loam in character and value. Be-
cause of its occurrence in small areas it comprises only small parts
of farms or fields, and is farmed like the surrounding soils. Corn,
oats, and hay are the leading crops. Some barley, rye, and wheat
are grown. Corn yields from 45 to 60 bushels per acre, and oats,
40 to 60 bushels.

Erosion is not a problem on this type. The better farmers use
a four-year rotation, apply barnyard manure, and plow under
clover frequently enough to maintain a good supply of organic
matter in the soil.

Land of this type is not sold separately. Its approximate value is
from $200 to $250 an acre.

WEBSTER LOAM.

The surface soil of the Webster loam is a very dark brown to
nearly black heavy loam 12 to 15 inches deep. The upper subsoil,
to a depth of 20 to 24 inches, is a dark-brown to gray heavy silt
loam. The lower subsoil is a silty clay to clay loam, predominantly
gray, but mottled with brown and yellow. Stains and incipient
concretions of iron are common in the lower part; fine sand or
gravel occurs in places. The lime content gives a characteristic
ashy appearance to the lower subsoil, which effervesces freely with
acid. Included with the type are small bodies of Webster silt
loam and silty clay loam not large enough to map separately.

This type occurs in areas of various sizes throughout the county,
but is most extensively developed northeast of Estherville. It is
not as extensive as the silt loam. A few areas are large enough to
comprise entire farms, but most areas are farmed with other soils.

The topography is gently undulating to gently rolling, and in
places the type occupies a position below the Clarion soils. The
gentle relief has resulted in rather poor drainage conditions and a
consequent accumulation of larger quantities of organic matter.
Tiling has been necessary on much of this type, and has resulted in
improved physical conditions and increased crop yields. The areas
still in need of drainage support a growth of native grasses which
are pastured or cut for hay. In places this type occurs adjoining
or within areas of Muck and Peat, in which case the soil contains
large quantities of organic matter but not enough to make it a true
Muck.

The Webster loam is a typical prairie soil and supports no native
tree growth, but trees do well on it where set out for windbreaks
about farmsteads.

This soil, having a lighter texture than the Webster silt loam, is
more easily worked, can be tilled when wetter, and is somewhat
earlier. However, it is not equal to the Clarion loam in these re-
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spects, although usually considered more desirable than the Clarion
loam. When well drained and well managed it is very productive,
but unless tiled the soil tends to become water-logged, owing to the
heavy structure of the subsoil, where the topography is not sufficiently
rolling to give free run-off.

The Webster loam is handled in practically the same way as the
silt loam, and the methods of improvement suggested for the
Webster silt loam and Clarion loam are applicable. Commercial
fertilizer is not used. As the type generally occurs in small areas
forming parts of fields containing other soils, it is farmed like the
adjoining land. Crop yields average about the same as on the silt
loam.

Farms on this type are generally well improved, and land values
range from $225 to $300 an acre, depending on improvements, in-
cluding drainage and location.

Sugar beets are grown as a special crop on this soil, mainly in
the eastern tier of townships. The yields in 1920 ranged from 10
to 14 tons per acre. The crop requires a relatively large amount of
labor. It is grown on contract with sugar refineries in southern
Minnesota or at Mason City, Iowa.

The area of Webster loam mapped in the SE. 1 of sec. 6, Swan
Lake Township, is a variation from the typical. The surface soil
to a depth of 12 to 14 inches is a dark-brown or nearly black loam
with a relatively high content of fine sand. The upper subsoil to
a depth of 24 inches is a dark-gray or drab fine sandy loam to loamy
fine sand. The lower subsoil is an ashy-gray loamy fine sand to
pure fine sand, very calcareous, and effervescing freely with acid.

WEBSTER SILT LOAM.

The surface soil of the Webster silt loam is a dark-brown to black,
fairly friable and mellow silt loam 14 to 18 inches deep. The sub-
soil is a dark-gray silty clay loam to silty clay which grades at 20
to 24 inches into a mottled gray, brown, and yellow clay loam to
silty clay. The subsoil is calcareous, effervescing with acid, and
has a characteristic gray or whitish color, due to the presence of
lime. The lower subsoil locally contains sand and fine gravel,
mixed with the heavy clay, and many iron stains and iron concre-
tions. Green and pink mottlings occur here and there. The surface
soil contains a relatively large proportion of organic matter, but
does not approach Muck in texture. In many places bowlders vary-
ing in size up to 1 or 2 feet in diameter are embedded within the
soil mass or protrude above the surface.

The Webster silt loam is the second most important soil type in
the county. It occupies about 38 square miles. It is most extensive
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in Ellsworth, Center, High Lake, and Jack Creek Townships and the
western part of Denmark Township, where it occurs in rather large
areas, which include mapped areas of the Webster silty clay loam
and some other soils, and also patches of the silty clay loam too small
to map. In other parts of the county the type occurs generally in
small disconnected bodies. The topography is nearly flat to gently
sloping. Where the surface is more nearly level there is a greater
accumulation of clay in the upper subsoil and the surface soil is
relatively higher in organic matter. Tiling has been necessary on
most of this type. The Webster silt loam is highly productive and
much prized by farmers. Almost all of it has been drained and is
under cultivation, and very little is devoted to pasture. It is a
typical prairie soil. The only trees are those that have been planted
in groves on the west and north sides of farmsteads to serve as wind-
breaks. These consist of maple, elm, cottonwood, ash, Lombardy
poplar, and some evergreens. The small isolated areas are not gen-
erally under cultivation. They support a rich growth of native
grasses which are pastured or cut for hay.

Corn, oats, and hay are the principal crops, by far the largest acreage
being in corn. After supplying the farm needs, the surplus of the
crop is sold. Usually the entire hay crop, which consists often of
timothy and clover or one of these alone, is fed on the farm to work
stock, beef cattle, and dairy cows. There are over 200 silos in Emmet
County, and a considerable acreage of corn is required to fill them.
The corn for ensilage is usually drilled, and sometimes soy beans
are seeded with it. Small acreages of barley, wheat, and rye are
grown on this type. The flax reported for Emmet County in the
State census of 1919 was raised mainly on this type. Tt is purely
a cash crop and is shipped from the county. Wheat is also a cash
crop. Rye affords spring pasture, and is also threshed and the
grain sold. Barley, millet, and some rape are used for feeding stock.
The rape is seeded in the corn at the last cultivation and affords
pasturage for hogs in the fall. Soy beans are sometimes grown for
this purpose also. The principal live-stock industry is the raising
and feeding of hogs and some beef cattle, and dairying. Sugar beets
are occasionally grown on this type, but more commonly on the
Webster loam and shallow Muck or sometimes Peat. Alfalfa yields
from 1% to 3 tons per acre on this soil, and should be grown more
extensively.

Crop yields obtained on this soil under good management are very
satisfactory. Corn yields 50 to 60 bushels per acre. One farmer
in Center Township reported 75 bushels per acre on this type for
the year of the survey (1920). Oats yield from 45 to 60 bushels per
acre; wheat, 10 to 20 bushels per acre; barley, 20 to 30 bushels per
acre; and hay, 1 to 2 tons.
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The Webster silt loam is a fertile soil and is very productive when
drained sufficiently and managed correctly. It can not, however,
be worked under as wide a range of conditions as can the lighter
textured soils. If plowed when too wet the soil has a tendency to
clod, but under favorable conditions it works into a very mellow
and friable seed bed. It can not be worked as early in the spring
as the surrounding Clarion loam, because of the heavier surface soil
and subsoil, which retain moisture for a greater length of time. The
drawback may be overcome in part by the incorporation of organic
matter, deep plowing, and thorough tillage. Barnyard manure is
generally applied, and definite crop rotations including clover are
in use on the better farms.

The price of this land, which ranges from $225 to as much as $325
an acre, is determined by the location and improvements, and the
extent to which the soil has been drained by tiling.

Deeper plowing, wherever practicable, is essential, as a deep well-
cultivated soil can absorb more moisture without detriment to the
crop than can a shallow soil in poorer physical condition. Drainage,
of course, is extremely important, and this type is drained extensively
by means of a system of large open ditches and tile drains. Legumes,
such as clover or alfalfa, should be included in the rotation. A good
plan is to remove the first crop for hay, plowing under the second
growth as a green manure.

Greater care than usual should be exercised in the selection of
varieties of corn and oats adapted to this type. Because the soil does
not warm up quickly in the spring, crops are a little backward in
starting rapid growth, and for this reason earlier maturing strains
are desirable. Silver King and Minnesota No. 13 corn varieties have
given good results. Wimple Yellow Dent, certain strains of Reid
Yellow Dent, and other unnamed yellow strains are grown with an
occasional loss from frosts. The lodging of oats is largely avoided
by the use of Albion (Iowa No. 103) and Richland (Iowa No. 105),
particularly the latter, which are early maturing and have short
straws stiff enough to stand quite well on such a rich soil. These
varieties were developed at the Towa Agricultural Experiment Sta-
tion.

WEBSTER SILTY CLAY LOAM.

The surface soil of the Webster silty clay loam is a very dark
brown to black silty clay loam, 16 to 20 inches deep, containing a
relatively large percentage of organic matter. The subsoil is dark
gray or mixed gray and lighter gray to a depth of 28 inches, below
which it is a mottled gray and brown heavy clay loam. The gray
color predominates in the lower subsoil and in places there is no
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brown whatever. Incipient and well-formed iron concretions, as
well as some sand and gravel, are generally present in the lower
subsoil. Small granite and quartzite bowlders occur very commonly
in this type, both below and above the surface of the ground.

The Webster silty clay loam is found mainly in Ellsworth Town-
ship, but occurs in small bodies over the entire county. It is devel-
oped in the flatter parts of the upland or on gentle slopes bordering
drainage ways and has a flat to gently sloping topography. The
type is generally poorly drained, but a large part of it has been tiled
and thereby made productive. The soil is naturally retentive of
moisture and crops do not suffer in dry seasons.

About 75 per cent of the type is under cultivation, and the rest is
in native grasses, which are either pastured or cut for hay. It
supports no trees except an occasional straggling willow.

The Webster silty clay loam is productive under good manage-
ment, which includes thorough underdrainage and the incorporation
of organic matter. Corn, oats, and other small grains, hay, and
flax are the main crops grown. Corn yields from 35 to 60 bushels
and oats 40 to 60 bushels per acre. Richland (Iowa No. 105)
oats do well, because the short stiff straw prevents lodging to a great
extent. Flax on sod ground yields from 8 to 12 bushels per acre.

This type is farmed in conjunction with adjoining lands, usually
the loam and silt loam of the same series, and the methods of plow-
ing and seeding are the same. It is sold with the surrounding land
and is considered less valuable than the other types of the Webster

series.
PIERCE FINE SANDY LOAM.

The surface soil of the Pierce fine sandy loam is a brown to dark-
brown or black fine sandy loam with a depth of 6 to 8 inches. The
subsoil is a brown loamy fine sand to sand, which at about 12 or 14
inches grades into a gravel layer of varying composition, containing
waterworn stones as large as 3 to 4 inches in diameter, as well as
finer gravel and sand. The color and depth of the surface soil is
not uniform. In places the layer of sand and gravel is exposed or
is covered by 1 to 3 inches of a light-brown sandy loam or loamy
sand. The subsoil is stratified and contains much lime.

The type occurs only in small areas, usually from 1 to 5 or 10
acres. In some cases it was necessary to exaggerate the area in
order to show it on the map. It is developed on a typical kame
formation and occurs on small knolls, usually within areas of the
Clarion loam. In only a few instances is the topography more
rough than gently rolling.

This type has little value for agriculture, and none of it was
noted under cultivation. It is largely left in grass and pastured, but
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it is extremely droughty and supports but a straggling growth. The
substratum of gravel is frequently utilized for road surfacing, and
in this way areas of the type have been a source of income.

SIOUX FINE SANDY LOAM.

The surface soil of the Sioux fine sandy loam is a dark-brown or
dark grayish brown fine sandy loam, 8 to 10 inches deep. The sub-
soil, to a depth of 14 to 16 inches, is a light-brown or yellowish-
brown fine sandy loam to loamy fine sand. Below this depth the
subsoil is composed of stratified coarse sand and gravel, containing
limestone pebbles and flour and effervescing freely with acid.

The Sioux fine sandy loam is one of the more important terrace
soils of the county. The type lies from 10 to 30 feet above the first
bottoms and is confined to the terraces of the West Fork Des Moines
River. The topography is flat to sloping or undulating. The city
of Estherville is located on the type, which at this point has an
elevation of 1,298 feet.

Most of the Sioux fine sandy loam is under cultivation, and the
rest is in wild grasses and is utilized for hay or pasture. This type,
as well as the Sioux loam and the types of the O’Neill series, does
not support much forest growth. Some groves have been planted
about farmsteads, the trees being largely willow and poplar.

The principal crops are corn, oats, and hay, but rye, wheat, millet,
and barley are also grown. This soil is handled like the Sioux loam,
gives similar yields, and brings about the same price.

Owing to the relatively low content of organic matter, the surface
soil should be enriched as much as possible by incorporating barn-
yard manure, crop residues, and green-manure crops. Deep plow-
ing and careful preparation of the seed bed also will make the soil
more retentive of moisture.

The gravel underlying types of the Sioux and O’Neill series is used
extensively for highway construction and railroad ballast.

SIOUX LOAM.

The surface soil of the Sioux loam is a brown to dark-brown or
nearly black, light-textured loam, grading lighter in texture and
color to a depth of 8 to 12 inches. This is underlain by a light-
brown to yellowish-brown, light-textured, fine sandy loam to loamy
fine sand. Below 20 to 24 inches the subsoil is a mixture of medium
to coarse sand and gravel, becoming coarser with increasing depth,
and the substratum is largely pure gravel. Limestone pebbles and
flour occur throughout the subsoil, and constitute the principal dif-
ference between the soils of the Sioux and O’Neill series. The type



SOIL SURVEY OF EMMET COUNTY, IOWA, 435

as mapped includes small areas immediately bordering the upland
in which the surface soil is somewhat more silty than typical.

The Sioux loam is most extensive along the West Fork Des
Moines River, but occurs also in the second bottoms of the East
Fork Des Moines River and the larger creeks. Its elevation above
overflow ranges from 10 to 50 feet. The topography is flat to gently
sloping, becoming rolling in eroded areas. The rolling areas in-
clude those bordering the East Fork Des Moines River south of
Armstrong, one in sections 27 and 34 of Emmet Township and the
area, north of the gravel pit in section 29 of High Lake Township.
In these the surface soil is lighterin color and has a higher percentage
of sand, the substratum of gravel is encountered at shallower depths,
and small pebbles occur commonly on the surface. The type every-
where is excessively drained, and crops suffer during dry spells.

Most of this type is under cultivation; the rest supports a growth
of wild grasses, which are pastured or cut for hay. Corn is the
principal crop, and oats second in importance. Some rye also is
grown; it is either turned under after pasturing or is allowed to
mature grain. A few cattle are pastured on some farms, but hogs
constitute the principal live stock. When moisture conditions are
favorable crop yields are good, but in dry seasons the yields are
ohly fair. As a rule the yields are somewhat lower on this soil than
on the adjoining upland types. Corn yields 20 to 85 bushels per
acre; oats, 25 to 38 bushels; and rye, 20 to 35 bushels.

The Sioux loam is managed very much like the loam soils of the
upland. Stable manure is applied to the fields, usually with a ma-
nure spreader. Definite crop rotations are in more or less common
use. The rotation followed on some farms is one of corn, oats,
and clover. The land is generally broken in the fall, and is plowed
to a greater depth than on some other types.

The maintenance of a deep, mellow seed bed is not difficult on
this type. Deeper plowing, particularly in the fall, thorough prepa-
ration of the seed bed, and a more general use of rotations which
include legumes would prove beneficial. The generous use of stable
manure increases the water-holding capacity of the soil. The type is
well adapted to the production of early crops and vegetables, such
as Irish potatoes.

Many farms on the Sioux loam are well improved, and these have
a value of $125 to $175 or even $200 an acre.

O'NEILL LOAMY FINE SAND.

The surface soil of the O’Neill loamy fine sand is brown or grayish-
brown loamy fine sand to a depth of 14 inches. This is underlain
by brown or yellowish-brown sand.
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The type occurs in patches within areas of other terrace types.
The topography is nearly flat.

The type is best left in pasture, as it is very droughty. If farmed,
however, it should be plowed deep and well manured.

O’NEILL FINE SANDY LOAM.

The surface soil of the O’Neill fine sandy loam is a dark-brown
fine sandy loam, 12 or 15 inches deep. The subsoil is a brown sand
or loamy sand, which grades at about 20 inches into a mixture of
coarse and fine sand, containing gravel in places. The substratum
consists of sand and gravel and is similar to the substratum of the
Sioux soils, except that lime is not present in quantities sufficient to
cause effervescence.

The type occupies terraces well above overflow, and has a flat or
sloping surface.

The areas along the upper part of the East Fork Des Moines River
vary somewhat from the typical. They are remnants of a very old
terrace and occur on slopes, in places rather steep, approaching the
stream or its first bottom. The surface soil is variable, ranging from
a loam to a loamy fine sand, and the subsoil is a pure sand, no gravel
being present. In the small area in section 12 of Lincoln Township,
bordering Tuttle Lake, the surface soil is pure sand or loamy sand
in places and the subsoil is a loamy sand or pure sand throughout.

This type is small in extent and unimportant. It comprises a small
part of farms. The soil is droughty and does not give as large yields
as the heavier upland soils, which are more retentive of moisture.
Much of this type is in wild grasses, which are pastured or cut for
hay.

O'NEILL LOAM.,

The surface soil of the O’Neill loam is a brown or dark-brown fri-
able loam, relatively high in content of sand and 10 to 12 inches deep.
The subsoil, to a depth of 16 or 18 inches, is a yellowish-brown fine
sandy loam to loamy sand, below which to the 36-inch depth it con-
sists of a mixture of medium and coarse sand and gravel. The sub-
stratum of the greater part of the type is composed largely or en-
tirely of sand, although in some areas it resembles the substratum
of the Sioux soils in that it contains more gravel than sand. The
subsoil is stratified, but does not contain lime, either as flour or
~pebbles, in sufficient quantities to effervesce in the presence of acid.

The type has a flat or undulating to very gently rolling topography,
and occurs on terraces bordering the West Fork Des Moines River.
Tt is one of the less important terrace types, owing to its small total
area.
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A part of the type is in native grasses, but most of it is cultivated.
The main crops are corn, oats, and hay. Since it occurs only in small
areas, it is generally farmed with the associated Sioux soils, to which
it is about equal in value and producing power.

WAUKESHA LOAM.

The surface soil of the Waukesha loam is a dark-brown or dark
grayish brown friable loam with a depth of 15 or 18 inches. The
subsoil is a brown to yellowish-brown silt loam to heavy silt loam,
becoming lighter in color and heavier in texture with increasing
depth. The subsoil does not contain gravel and is not calcareous.

This type occurs on terraces above overflow and has a flat or gently
undulating or sloping topography. It has an area of less than 1
square mile, and seldom if ever forms an entire farm.

The type is farmed like the upland soils and the soils that surround
it. Itis productive under good management, and is not droughty like
the other terrace soils. It produces about the same yields as the
Clarion loam, and should be handled in the same way.

LAMOURE SILTY CLAY LOAM.

The Lamoure silty clay loam is a black silty clay loam, rela-
tively high in organic matter to a depth of 18 inches, where it grades
into a dark-gray to gray, heavy silty clay loam, which becomes
lighter in color with increasing depth. In places the lower subsoil
is mottled brown, gray, and yellow, and iron stains occur here and
there. The subsoil is invariably calcareous, effervescing with acid,
and locally the surface soil contains sufficient lime to effervesce.

Included in the type are a few patches of Lamoure silt loam, which,
on account of their small extent and intricate association with the
silty clay loam, were not separated on the map. In the area mapped
in section 27 of Swan Lake Township the texture varies toward a
silt loam. In depressions or pondlike areas in the upland and in
some stream bottoms where drainage is particularly poor or lacking
entirely, the subsoil is especially high in organic matter, although it
could not be classified as Muck, and in places the 3-foot section is
black throughout or only shows a dark-gray color in the lower
subsoil.

The Lamoure silty clay loam is the most extensive first-bottom
soil in the county. It occurs along the East and West Fork Des
Moines Rivers, along the streams and intermittent drainage ways,
and in depressions and former pond areas throughout the upland.
The surface is typically flat with a slight slope toward the streams
along which it occurs, or in places a slight rise due to the deposition
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of a natural levee at times of overflow. The type is subject to annual
or frequent inundation and has poor drainage. Water stands on it
for some time, and the soil dries out very slowly.

The Lamoure silty clay loam is naturally a rich and productive
soil, but its utilization is seriously handicapped because of poor
drainage, and it has not been reclaimed to any great extent. Heavy
rains occurred in June and the early part of July in the year of
the survey (1920). Water stood for a number of days in depressed
areas of this type, killing corn and other crops. A large part of
this type is devoted to the production of wild hay, and much of it is
in permanent pasture, and a small part is used for corn and oats.

During favorable seasons corn yields are good, but oats usually
lodge badly. Richland (Towa No. 105) and Albion (Iowa No. 103)
oats, which are adapted to rich soils, give good returns. Corn yields
30 to 55 bushels per acre; oats, 30 to 50 bushels; hay, 1 to 1 tons.
Flax is sometimes grown on newly reclaimed land, and some buck-
wheat has been grown on the type. A few hogs, beef cattle, and
dairy cattle are pastured on the undrained areas. No fertilizer or
stable manure is used.

The Lamoure silty clay loam is always sold with adjoining types,
and prices are much less than for upland types of the Clarion and
Webster series. It could probably be bought for $60 to $100 an acre.

A deposit of alkali is found in some of the depressed areas in
the upland and in narrow strips along the margins of Peat or
Muck areas. Such areas are easily recognized when dry by the
whitish appearance of the surface. This alkali deposit interferes
very seriously with the first growth of any crop.

The biggest problem connected with the reclamation of the Lamoure
silty clay loam is one of adequate drainage. Underdrainage by
means of tile is essential. Surface drainage should be provided
where necessary. The straightening of stream courses will aid in
the more rapid removal of surface water. Although the soil is high
in organic matter the addition of small quantities of barnyard
manure will often increase crop growth by improving the physical
condition.of the soil. Where the presence of alkali presents a prob-
lem, thorough drainage and the liberal use of fresh horse manure
will bring about the quickest reclamation. The length of time re-
quired to remove the excess alkali depends upon the amount present
originally, and the efficiency of methods employed for its removal.
Several years may be required to bring the soil to a productive state.

WABASH SILTY CLAY LOAM.

The surface soil of the Wabash silty clay loam is a black silty clay
loam, high in organic matter, extending to a depth of 18 to 20 inches.
The subsoil to 36 inches is a black or drab, heavy, plastic, tenacious,
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silty clay loam to silty clay. In places the subsoil below 24 inches
1s faintly mottled with gray, brown, and yellow. This soil resembles
very closely the Lamoure silty clay loam and differs from it only in
the fact that it contains no lime whatever within the 3-foot section.

Minor textural variations occur within some of the areas mapped.
The area in section 7 of Emmet Township is a silt loam, but owing
to its small size, it was not mapped as a separate type.

The Wabash silty clay loam occurs in numerous areas in the first
bottoms along the West Fork Des Moines River, and in two small
areas lying mainly in section 3 of Twelve Mile Lake Township.
The surface is almost level, with a slight slope toward the stream
and in the direction of its flow.

Only a very small part of this type is under cultivation, and most
of it is used as pasture for hogs and cattle or for the production of
wild hay. The tree growth occurring along the streams consists
largely of elm, oak, willow, and ash. Hay yields up to 1} tons per
acre. Under favorable conditions the type produces good yields of
corn. This land is valued at about $60 to $100 an acre.

Drainage 1s a very important factor in making the soil productive.
The methods recommended for reclaiming the Lamoure silty eclay
loam apply equally well to this soil, except that there is no alkali
in the Wabash silty clay loam.

PEAT.

The surface material of Peat is a brown fibrous mass of slightly
decayed vegetable matter, varying widely in depth, but in most
places extending to 18 or 20 inches. Generally this is underlain by
a layer of black mellow muck, which at about 30 inches grades into
a somewhat mucky, black, silty clay or clay loam. Many areas of
Peat in the county vary somewhat from the soil profile just de-
scribed. In some places the surface layer is much shallower, and
in other places it has a depth of 5 feet or more. As a rule a layer
of muck lies between the raw Peat and the underlying true subsoil,
but in the deeper areas this may not occur within the 3-foot section.
Locally the layer of muck is relatively shallow, and a yellow or
grayish-yellow clay, containing some sand and gravel and very
much lime, is encountered above the 8-foot depth. Sand occurs
below the Peat within the 3-foot section in a few places.

Peat is developed in depressed lakelike areas throughout the
upland and has a flat or slightly billowy surface. It supports a
growth of wild grasses, and, where drainage has not been effected,
water-loving plants. A few trees, mainly cottonwood, grow here
and there.

Peat itself consists of plant remains that have accumulated under
conditions not favorable to decomposition. These areas at one time
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were covered with water and supported a luxuriant growth of water-
loving plants, which, as they died, fell to the bottom, and because
the water excluded air they did not decay. This accumulation of
undecayed vegetable matter, when the water is removed, constitutes
what is known as Peat. Areas that have not been drained often
remain under water a large part of the year.

Peat is distributed rather generally over the entire county, but
occurs most extensively in the eastern part. The largest area in
the county and probably the largest in the State of Iowa occupies
the south-central part of Iowa Lake Township and includes ap-
proximately 1,000 acres. The depth of the Peat over this area is
variable, ranging from 14 inches to 5 feet. Old settlers recall oc-
currences of fire in this deposit which burned for months at a time.
The underlying material here is a yellowish clay containing some
sand and gravel and much lime. Other rather large areas occur in
Jack Creek, Denmark, and Swan Lake Townships.

Peat is seldom if ever sold alone, as it forms only parts of farms.
It has a relatively low value.

Peat is utilized mainly as pasture land, very little being devoted
to cultivated crops. Sugar beets appear to grow well on shallow
Peat, and other crops which may be grown include celery, potatoes,
cabbage, lettuce, and onions,

Drainage is the first matter to be given attention in reclaiming
Peat. This must be very thorough in order to insure the immediate
removal of water during the heaviest rains. When such drainage
has been established, the ground should be seeded to some good
mixture of grasses, preferably alsike clover and timothy, and pas-
tured quite heavily, as the stock will add manure and help to com-
pact the soil. The deep-rooted clover will reach into the true sub-
soil below and secure from it the mineral plant food in which
the surface Peat is lacking. Deep plowing, fall plowing, and deep
and frequent cultivation will assist in bringing about a more rapid
decomposition of the fibrous material.

MUCK.

The surface material of Muck is a layer of black, smooth-textured
organic matter, containing a relatively small proportion of fine soil
particles, but not enough to modify the texture, and extending to a
depth of about 16 inches. The subsoil is a black silty clay to clay
loam, high in organic matter. In places some gray color is present
in the lower subsoil.

Some variation is found in the areas mapped as Muck. Locally
the surface layer of Muck extends through the 3-foot depth. This is
particularly true in areas occurring on terraces within areas of the
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Sioux or O’Neill soils. These are evidently accumulations in what
was formerly a bed of the river when the first bottom was at that
elevation, These areas are poorly drained and swampy, and support
a luxuriant growth of bunch grass and water-loving plants.

The substratum is also somewhat variable. In most places the
heavy, waxy, black, or dark-drab silty clay to clay loam is encoun-
tered, but locally the underlying material is a gray calcareous sand,
or a calcareous yellow clay containing some sand, gravel, and, in a
few places, fresh-water shells.

The comparatively shallow areas of Muck have a greater agricul-
tural value than the deeper ones, or Peat. Muck is merely Peat in an
advanced stage of decay, and requires practically the same treatment
to be made productive—that is, thorough underdrainage, deep plow-
ing, deep and thorough tillage, and selection of suitable crops. Many
drained areas support a good stand of wild grasses and are utilized
for pasture or the production of hay.

Muck occurs over the entire county in pondlike or lakelike depres-
sions in the upland, and bordering drainage ways. The topography
is flat. The most extensive areas occur in former lake beds, including
those of East Swan Lake in Swan Lake Township, and Ryan Lake
in Center Township.

This soil does not form entire farms and is sold in connection with
the surrounding types. It is difficult to state a definite price for this
soil, but its value is relatively low.

MEADOW,

Meadow, as mapped in Emmet County, includes the two types of
bottom land usually mapped as Riverwash and Meadow. River-
wash comprises areas of first-bottom land consisting of variable
material, from a clay loam to pure sand, in which there is no uni-
formity of surface or subsurface. It is subject to periodic inunda-
tions and frequent changes in the material deposited. These
changes may occur several times during a season. It supports little
or no grass growth, but bears some full-grown trees and saplings.
Usually it has a surface accumulation of sand, gravel, or flood trash,
deposited upon recession of the flood water.

Meadow includes areas of first-bottom land composed of soils of
many types and series, which occur in such small areas and are so
interlaced and variable that they could not be separated on the map.
The areas are subject to overflow, but support a growth of wild
grasses and are utilized largely as pasture.

GRAVEL PITS.

Gravel pits comprise areas that have been dug over to obtain
materials, mainly for road building and railroad ballast. Two
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pits are mapped in the suburbs of Estherville. The largest pit is
situated in sections 29 and 82 of High Lake Township. In this pit
the gravel is loaded with a steam shovel and hauled out over steel
rails. These areas in their virgin state were occupied mainly by
the Sioux fine sandy loam.

Many other pits, too small to show on the map, occur within areas
of types of the Sioux and O’Neill series on the terraces, and on
knolls of the Pierce fine sandy loam in the upland. Many of the
pits on private farms are a source of considerable income to the
owrner.

SUMMARY.

Emmet County, Iowa, is located in the northern tier of counties
and the fourth from the western boundary of the State. The total
area, excluding lakes, is 393 square miles, or 251,520 acres.

The topography varies from nearly flat or undulating to rolling,
with some strongly rolling country along most of the West Fork
Des Moines River and continuing west in Twelve Mile Lake Town-
ship. The western part of the county is somewhat more rolling and
has a higher elevation than the part east of the West Fork Des
Moines River. Rather extensive high-terrace lands are developed
along the West Fork Des Moines River. First-bottom lands oceur
along this and other streams in the county.

The elevation of Emmet County ranges from 1,200 to 1,400 feet
above sea level, the greater part lying between 1,240 to 1,350 feet.

The county is drained by the East and West Fork Des Moines
Rivers and their tributaries. Natural drainage is good in the more
strongly rolling country, but a large part of the county needs arti-
ficial drainage.

The population of Emmet County in 1920 was 12,627, all classed
as rural except 4,699, the population of Estherville. The principal
towns besides Estherville are Armstrong, Ringsted, Dolliver, Wal-
lingford, Huntington, Gruver, Maple Hill, Gridley, Halfa, and
Raleigh.

Railroad facilities are good, as are also the main highways, which
are largely gravel. Schools and churches are sufficient to serve the
needs of the county and there are several consolidated schools.

Chicago and Minneapolis are the chief outlets for farm products.

The climate of Emmet County is temperate, with cold winters and
hot summers. The growing season averages 145 days. The mean
annual temperature is 44.8° F. and the average annual precipitation
is 31.80 inches. Rains are well distributed for crop growth.

The agriculture of Emmet County consists mainly in the growing
of corn, oats, and hay for consumption on the farm and for sale, the
raising of hogs and some beef cattle, and dairying.
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Although many farm houses are well built, the majority of them
are not in keeping with land values. Barns are usually well con-
structed, and there are over 220 silos in the county. Modern ma-
chinery is in general use. Horses furnish most of the motive
power, although there were 125 tractors in the county in 1920.

Crop rotations are practiced by the better farmers, and manure
is returned to the fields, but very little commercial fertilizer is used.

The size of farms varies from 80 to 360 acres, with an average
size in 1920 of 194.5 acres.

Farm laborers have recently been scarce and wages high. Present
(1920) conditions, however, indicate a decrease in wages and a more
plentiful supply of help.

Farm lands sell at prices ranging from $80 to $300 an acre, the
price varying with type of soil, location, drainage, and improve-
ments.

Emmet County lies within the glaciated region, and the upland
soils are developed through weathering from the underlying Wis-
consin drift. The soils may be divided into upland glacial soils,
terrace soils, and first-bottom soils, as well as Muck and Peat. Four-
teen soil types, embraced in eight series, and Meadow, Peat, and
Muck, comprise the soils of the county.

The Clarion, Webster, and Pierce soils are derived from till and
are found in the upland. The terrace soils are included in the
Sioux, O’Neill, and Waukesha series, and the first-bottom types in the
Lamoure and Wabash series.

The Clarion loam, Webster silt loam, and Webster loam are the
most important soils of the county. They are very largely under
cultivation. The main crops are corn, oats, and hay. Hog raising,
the feeding of a few beef cattle, and some dairying comprise the
chief live-stock industries.

The terrace soils of the Sioux and O’Neill series are underlain with
gravel and suffer for want of moisture in dry years. The low
first-bottom soils are fertile but poorly drained.

The soils of Emmet County are relatively fertile, and their pro-
ductivity can be maintained successfully by a system of soil man-
agement involving deeper plowing, more thorough cultivation, crop
rotations in which leguminous crops are given their proper place,
the incorporation of manure and crop residues, and thorough
drainage.

O
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Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its
information accessible to all of its customers and employees. If you are
experiencing accessibility issues and need assistance, please contact our
Helpdesk by phone at (800) 457-3642 or by e-mail at ServiceDesk-FTC@
ftc.usda.gov. For assistance with publications that include maps, graphs, or
similar forms of information, you may also wish to contact our State or local
office. You can locate the correct office and phone number at http://offices.
sc.egov.usda.gov/locator/app.

Nondiscrimination Statement

Nondiscrimination Policy

The U.S. Department of Agriculture (USDA) prohibits
discrimination against its customers, employees, and applicants
for employment on the basis of race, color, national origin, age,
disability, sex, gender identity, religion, reprisal, and where
applicable, political beliefs, marital status, familial or parental
status, sexual orientation, whether all or part of an individual's
income is derived from any public assistance program, or protected
genetic information. The Department prohibits discrimination in
employment or in any program or activity conducted or funded by
the Department. (Not all prohibited bases apply to all programs and/
or employment activities.)

To File an Employment Complaint

If you wish to file an employment complaint, you must contact
your agency’s EEO Counselor (http://directives.sc.egov.usda.
9gov/33081.wba) within 45 days of the date of the alleged
discriminatory act, event, or personnel action. Additional information
can be found online at http://www.ascr.usda.gov/complaint_filing
file.html.

To File a Program Complaint

If you wish to file a Civil Rights program complaint of
discrimination, complete the USDA Program Discrimination
Complaint Form, found online at http://www.ascr.usda.gov/
complaint_filing_cust.html or at any USDA office, or call (866) 632-
9992 to request the form. You may also write a letter containing
all of the information requested in the form. Send your completed
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complaint form or letter by mail to U.S. Department of Agriculture;
Director, Office of Adjudication; 1400 Independence Avenue, S.W.;
Washington, D.C. 20250-9419; by fax to (202) 690-7442; or by
email to program.intake@usda.gov.

Persons with Disabilities

If you are deaf, are hard of hearing, or have speech disabilities
and you wish to file either an EEO or program complaint, please
contact USDA through the Federal Relay Service at (800) 877-8339
or (800) 845-6136 (in Spanish).

If you have other disabilities and wish to file a program
complaint, please see the contact information above. If you require
alternative means of communication for program information
(e.g., Braille, large print, audiotape, etc.), please contact USDA’s
TARGET Center at (202) 720-2600 (voice and TDD).

Supplemental Nutrition Assistance Program

For additional information dealing with Supplemental Nutrition
Assistance Program (SNAP) issues, call either the USDA SNAP
Hotline Number at (800) 221-5689, which is also in Spanish, or the
State Information/Hotline Numbers (http://directives.sc.egov.usda.

gov/33085.wba).

All Other Inquiries

For information not pertaining to civil rights, please refer to the
listing of the USDA Agencies and Offices (http://directives.sc.egov.
usda.gov/33086.wba).
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