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SOIL SURVEY OF MAHASKA COUNTY, IOWA.

By E. C. HALL, of the U. S. Department of Agriculture, In Charge, and J. AM-
BROSE ELWELL, of the Iowa Agricultural Experiment Station.—Area Inspected
by THOMAS D. RICE.

DESCRIPTION OF THE AREA.

Mahaska County is situated near the center of the southeastern
quarter of lowa. It lies in the third tier of counties north of the
Missouri State line and in the fourth tier west of the Mississippi
River. The county is about 68 miles southeast of Des Moines. It
is bounded on the north by Jasper and Poweshiek Counties, on the
east by Keokuk County, on the south by Wapello and Monroe
Counties, and on the west by Marion County. The county is rec-
tangular in shape, and includes townships 74 to 77 north and ranges
14 to 17 west, containing 568 square miles,
or 363,520 acres.

The surface of Mahaska County, as a
whole, is that of a rolling plain sloping
gradually from northeast to southwest, as
shown by elevations. However, three main
river valleys and three minor valleys
cross this slope of the plain approximately
at right angles, and, judging from these F‘§~ L—Location of the Ma-

R . aska County area, Towa.

drainage lines on the map, the slope would

appear to be from northwest to southeast instead of as stated above.
This plain, which was originally almost level, has been dissected and
eroded by these streams and materially changed in its topography.
Lying across the county from northwest to southeast is a series of
four water-shed ridges, the tops of which are remnants of the
original upland prairie, but these divides have been changed from
their original aspect by vigorous erosion. The topography varies
noticeably in different parts of the county, being governed by the
degree of erosion. This varies with the number and size of the
streams, the areas near the large drainage ways being rough and
hilly, while smoother belts lie along the upland divides. Although
the county as a whole has been materially changed from its original
plain, the northeastern and southwestern parts have been sub-
jected to even greater degrees of dissection than other parts. The
divides are high and narrow and generally parallel to the valleys.
Jefferson, East Des Moines, West Des Moines, Richland, and parts
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of White Oak, and Lincoln Townships include this kind of to-
pography. The southeastern part of the county has been eroded
less and has shallower stream valleys. The topography is smoother
and more gently rolling, and the stream divides are broader. The
slopes are long and gentle, but become steeper near the streams.
This kind of topography is found in the greater part of Cedar
Township, and in parts of DBlackoak, Prairie, Madison, Lincoln,
Pleasant Grove, and Union Townships.

Of the four ridges crossing the county, mentioned above, the first
is in the northeastern part of the area. In this section is the North
Skunk River Valley, and to the northeast of it is the plain or plateau
which forms a watershed of the Iowa River and Des Moines River
drainage system. Here the elevation is about 885 to 910 feet above
sea level. The North Skunk River has cut 90 to 100 feet below the
prevailing elevation. Most of the tributaries of this stream flow
from the north, so that side has been dissected and eroded more than
the area on the south side, where the bluffs are closer to the river and
more distinet. Between the North and South Skunk Rivers, in
about the north-central part of the county, lies the second plateau.
This has been cut in the northwestern part of the county by Buckley
Creek and its tributaries. Middle Creek has cut this platean into
two almost equal parts, leaving ridges of the original plain on each
side, the north ridge having the greater elevation by 30 to 35 feet.
Middle Creek channel lies about 90 feet below the highest upland
level. South from Lacy, which is on the southern ridge of the creek,
the slope is abrupt to the South Skunk River Valley. There is
another plateau between the South Skunk and Des Moines Rivers.
This is divided by the Muchakinock Creek Valley. I'rom Oskaloosa
in a southeasterly direction the plain becomes smoother and more
prairielike in appearance. Cedar Creek cuts into it but has not
roughened the topography.

The Des Moines River Valley, extending across the southwestern
part of the county, is deep and wide. Southwest of it the topography
as a whole is rough and broken. The topography of Mahaska County
is common to southeastern Iowa. It is that of a drift plain which,
changed by erosion, is now steep, broken, and hilly in places, and has
low, gentle, well-rounded slopes in others.

The alluvial lands bordering the streams consist of terraces, which
lie above ordinary overflow, and first-bottom lands or the present
flood plains of the streams. The most extensive alluvial areas are
developed along the Des Moines and the North and South Skunk
Rivers. These lands are represented by high and low terraces, which
form the greater proportion, and first-bottom lands. The alluvial
area of the Des Moines River varies in width from three-fourths of
a mile to 2 miles, the average width being about 1} miles. The
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valley of the South Skunk River extends across the county from
northwest to southeast, and its alluvial lands are the most extensive
of any of the streams in the county. The alluvial area of the South
Skunk River, including first-bottom and terrace land, varies in
width from one-fourth mile to 13 miles, the average being about
three-fourths to 1 mile. The North Skunk River has a compara-
tively wide valley, and its alluvial lands are only slightly narrower
than those of the South Skunk River.

The surface deposits of Mahaska County are composed of uncon-
solidated material of Pleistocene age. Below this lie the indurated
rocks of the Carboniferous. The Upper Carboniferous or Coal
Measures lie just below the drift material.*

The highest part of the county is at Barnes City, where the upland
plain has an elevation of 915 feet above sea level. The elevations of
other points that show the prevailing altitude of the county are:
New Sharon, 876; Lacey, 841; Fremont, 888; Oskaloosa, 843 ; Rose
Hill, 822; Stark, 856; Tioga, 834 ; Leighton, 769; Givin, 705; Evans,
743 ; Eddyville, 677; Beacon, 736 ; and Cedar, 872 feet.

With the exception of 2 square miles, Mahaska County lies wholly
within the Des Moines River drainage system, and is drained by the
North and South Skunk and the Des Moines Rivers and their tribu-
taries. Those 2 square miles, sections 1 and 2, in the extreme north-
eastern corner, are drained by English River, which is a part of the
Iowa River drainage system. The North Skunk River traverses
the northeastern part of the county in a southeasterly direction,
following a meandering course of about 23 miles, in which distance
it has a fall of 60 feet. This stream is the smallest of the three rivers
in the county. Its main tributaries are Buck, Moon, Pleasant, Cedar,
and Middle Creeks. All of these tributaries have narrow alluvial
flood plains and are bordered by wide belts of eroded upland. The
South Skunk River, the second largest stream in the area, entering
from the west at a point 3 miles south of the northern county line,
flows southeasterly, crossing Richland, Blackoak, Madison, Spring
Creek, and White Oak Townships. Its meandering course covers
approximately 43 miles. The course of this river is now being
straightened from the Marion County line to a point about one-
fourth mile north of the Chicago, Rock Island & Pacific Railroad
bridge between Oskaloosa and Rose Hill. The length of the straight-
ened channel will be approximately 24 miles, compared with 30 or
more miles as the length of the original channel between the same
two points. The stream has a fall of 75 feet in this county. The
new channel is being constructed to aid the river in carrying off flood
waters at a more rapid rate, thus protecting the low lands as much
as possible from inundation. The largest tributaries of the South

1 Geology of Mahaska County, by H. F. Rain.



8 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1919.

Skunk River are Buckley and Ballinger Creeks and Maddox Branch.
This river and its tributaries drain the northwestern, central, and
eastern parts of the area.

The Des Moines River is the largest stream in the county and with
its tributaries drains the southern part. It flows across Scott and
the northeast corner of Jefferson, and between West Des Moines
and East Des Moines Townships. Its course covers approximately
19 miles in Mahaska County and has a fall of 54 feet. The largest
tributary of the Des Moines is Muchakinock Creek; others are Cedar,
St. Joseph, Bluff, and Coal Creeks. South of the Des Moines River
the drainage runs in a northeasterly and easterly direction, The
southeastern part of the county is drained by Cedar Creek, one of
the three Cedar Creeks in Mahaska County.

The natural drainage system of Mahaska County is well de-
veloped ; streams ramify over the whole area, and there is a drainage
outlet for every section of land and for practically every farm.
Only a few areas lack good surface drainage. All the streams, with
the exception of Cedar Creek in the southeastern part of the area
and a few of the smaller streams, have cut deep valleys and are still
cutting. The Des Moines River channel is 100 to 175 feet lower than
the upland plain. The North and South Skunk Rivers have cut
their channels 90 to 150 feet lower than the upland prairie land.
The drainage system, as a whole, is approaching maturity, but the
streams have not yet reached base level. The Des Moines River has
sufficient fall to furnish water power, but the stream is so wide that
the expense of damming it would be great. The city of Oskaloosa
is supplied with light generated from water power of the South
Skunk River. Several water-power mills are located along the
North and South Skunk Rivers. The chief source of water supply
for Oskaloosa is the South Skunk River. In other parts of the
county deep wells furnish the supply, but streams are numerous and
furnish sufficient water for stock.

The history of Mahaska County began with the establishment of a
small settlement near Eddyville. The county was purchased from
the Sac and Fox Indians in 1842, by a treaty made at Agency, in
Wapello County. By this treaty the Indians gave up all their terri-
tory in the State of Towa. Before this time there were only a few
white settlers, but as the Indians left immigration steadily pro-
ceeded. The county was organized in 1844. The early settlers came
largely from Illinois, Ohio, Indiana, Kentucky, Missouri, Pennsyl-
vania, and New York. At present the greater part of the population
is American born, but there are also a large number of Hollanders
in Mahaska County. In 1920 the rural population, which includes
all towns of less than 2,500 inhabitants, exceeded the urban popula-
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tion by 7,416, being 64.1 per cent of the total, and an average of
29.7 persons per square mile.

Oskaloosa, the largest town and county seat, had a population of
9,427 in 1920. It is situated 2 miles south of the exact center of the
county and is an important trading center. The second largest town
is New Sharon, with a population of 1,084, about 10 miles due north
of Oskaloosa. Its interests are largely agricultural. Fremont, in
the southeastern part, is next in size, with a population of 544.
Towns of less than 500 population include Barnes City, Leighton,
Evans, Beacon, Givin, Cedar, Peoria, Taintor, Indianapolis, Rose
Hill, and Union Mills.

The interests of Mahaska County are primarily agricultural, but
there is some mining and manufacturing. Several important manu-
facturing industries are located at Oskaloosa.

The county is adequately provided with transportation facilities.
Four railroads have lines in this area. The Minneapolis & St. Louis
Railway traverses the county, passing through New Sharon, Oska-
loosa, Beacon, Givin, and Eddyville. It brings the area in direct
touch with Minneapolis and St. Paul to the north, St. Louis to the
southeast, and Kansas City to the southwest. The Chicago, Rock
Island & Pacific has several branch lines in the county. The Keokuk-
Des Moines Branch passes through Leighton, Evans, Oskaloosa,
Beacon, Givin, and Eddyville. The Knoxville Branch of the same
road extends from Knoxville to Washington, passing through Olivet,
Evans, Oskaloosa, and Rose Hill. Another branch of the Chicago,
Rock Island & Pacific, from Montezuma to Muscatine, passes through
Barnes City. The Chicago, Burlington & Quincy Railway has a
branch line in the county, Fremont, Cedar, Oskaloosa, Beacon, and
Fosterdale being located on this line. A branch of the Chicago &
Northwestern Railway passes through Rex, Cricket, Lakonta, Arkel,
Stark, Wright, and Tioga.

The wagon roads of the county are as a rule in good condition.
Where the nature of the topography allows, the public roads are
straight, following land lines. There are no roads of hard material,
but the main dirt roads are kept in good condition by the use of
drags. Tractors are used extensively for road work. Rural tele-
phone service and mail routes reach every part of the county.
Country schools and churches are numerous, and several consolidated
schools are now in use.

Oskaloosa is the principal local market for farm products.
Smaller trading points are Rose Hill, Fremont, New Sharon, Eddy-
ville, and Barnes City. Outside the county the principal markets
to which products are shipped are Chicago, Des Moines, St. Paul,
Minneapolis, Omaha, Kansas City, and St. Louis.

27043°—21——2
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CLIMATE.

The climate of Mahaska County is healthful and well suited to
general farming and stock raising. Total crop failures are almost
unknown, although the climate is characterized by hot summers and
long, cold winters.

The mean annual precipitation, as recorded at Oskaloosa, is 29.07
inches. The heaviest rainfall occurs during the growing season,
and when the precipitation is well distributed it is ample for all the
common crops. May, June, and July are the months having the
most rainfall. Heavy, destructive downpours are not frequent, and
destructive hailstorms are uncommon. Extremely dry weather of
several weeks’ duration sometimes occurs and may cause serious
damage to crops. In the driest year on record (1890) the total
amount of rainfall was 16.54 inches, and in the wettest year (1902)
44.88 inches. The rainfall is lightest during the fall and early
winter months.

The mean summer temperature is 72.4° F. Periods of excessive
heat are common, and a maximum temperature of 109° F, has been
recorded. The winters are generally cold, the mean winter tem-
perature being 23.3° F., and a minimum of 31° below zero has been
known to occur in February. Short periods of intense cold often
occur, and are sometimes accompanied by cold winds, which are
severe on live stock. Groves of evergreens and other trees have
been planted on some farms to serve as shelter for stock. Forested
areas along streams are also utilized for this purpose.

The earliest killing frost on record occurred September 13, and
the latest in the spring, May 17. The average date of the first
killing frost in the fall is October 5, and that of the last in the
spring is April 22. There is thus an average growing season of 169
days. The average grazing season is about 200 days in length.

The following table gives the normal monthly, seasonal, and
annual temperature and precipitation, and the precipitation in the
wettest and driest years on record, as compiled from the records of
the Weather Bureau station at Oskaloosa:
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Normal monthly, scasonal, and annual temperature and precipitation ot

Oskaloosa.
Temperature. Precipitation.
Total Total
Month. Absolute | Ahsolute afr(;o&]et afr(l)lrogét Snow
Mean. maxi- mini- Mean. driest | wettest | average
mum., mum. year. voar. depth.
(1890). | (1902).
°F. °F. °F. Inches. | Inches. | Inches. | Inches.
December. - ... ..ol 26.1 62 —23 1.15 0.75 1.53 5.3
January ... .ooioiiioiiiaos 20.4 63 -31 .96 1.41 .28 6.0
February . ...l 23.4 66 —-31 1.13 0.85 .88 6.3
Winter. ...l 23.3 66 —31 3.24 3.01 2.69 17.6
87 —14 1.80 .89 .97 3.8
89 12 2.76 .60 3.31 1.1
95 24 3.82 1.85 3.72 T,
95 —14 8.38 3.34 8.00 4.9
70.2 102 38 3.87 1.57 T.24 |oooollll
74.3 109 44 3.61 .37 L £ P
72.8 104 37 3.19 2.78 TOT |eeeiiaias
Summer. ..o 72.4 109 37 10.67 4.72 23.60 |......o.s
September.. ... .. ol 64.7 99 23 3.05 2.61 5.12 ool
October. . ... ..o 52.5 88 12 2.18 1.59 3.60 T.
November...............o.o... 36.8 78 —10 1.55 1.27 1.87 1.3
i
Falloo ool 51.3 99 —10 6.78 5.47 10.59 1.3
Year o ....o.oooo.. oo 49.9 109 —31 29.07 16. 54 44,88 23.8

AGRICULTURE.

The agricultural development of Mahaska County began with the
first white settlers. They were mostly traders and trappers, but they
settled along the streams and grew some vegetables and corn on small
cleared patches. Hunting and fishing were the principal means of
support. Practically all of the earliest settlements were along
wooded streams, where there was material for fuel and building and
some natural protection from the cold. Gradually settlement ex-
tended to other parts of the county, and more attention was paid to
the growing of corn, wheat, oats, and vegetables and the production
of live stock, which are still the principal farm products. With the
advent of the first railroad, and the consequent increase in immigra-
tion, more ground was cleared, and the settlement eventually extended
to the prairie lands. Gradual changes in farming, due to better
transportation and the introduction of farm machinery, have taken
place.
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Below is a table showing acreage and production of the staple
crops as taken from the censuses of 1880 to 1920:

Acreage and production of cercal and forage crops, us reported by the censuses
of 1880 to 1920.

Year. Corn., Oats. ‘Wheat. Barley. \ Rye. Hayand forage.
I

Acres. | Bush. |Acres.| Bush. |dAcres.| Bush. Acres.| Bush. |Acres. Bush. | Acres.| Tons.

1879..... 90,457 3,846, 572| 22,501| 874, 214] 31,028] 393,938 107 2,302| 1,712| 28,996| 35,803 56,208
1889..... 81,276| 3,907,690] 38,157} 1,548,300, 4,636| 61,036 65| 2,000! 2,104| 36,500/ 51,043] 81,564
1899..... 116,424 4,719, 370| 42,027| 1,500, 440{ 2,933 43,100| 2,536| 74,300| 1,182| 18,130| 31,684| 43,049
1909..... 100,352 3,608,615 35,696| 947,852 5,906 83,905 2,755 52,082] 434| 6,781/ 89,601| 135,558

1919..... 98,195! 4,444,569| 40,429| 1,272,237| 19,253| 361,208| 424/ 9,886

657 9,221 40,689] 87,431

The agriculture of Mahaska County at the present time consists of
a general farming system; that is, the raising of live stock and the
growing of hay and grain. Corn is the main crop, and the methods
of farming are based upon its production. Other small grains and
forage crops are produced that fit in with the production of corn.
It is grown principally as a feed crop, but during the period of high
prices brought on by the World War a large volume has been sold
for cash. In 1879 corn was the most important crop. It was grown
on 90,457 acres, as compared with 35,808 acres in hay and forage and
31,028 acres in wheat. Oats occupied about 22,501 acres and rye
1,712. Barley and buckwheat each occupied a little more than a
hundred acres. The orchard products were valued at $45,011 in
1879, and those of the forests at $50,991.

In 1889 the acreage devoted to corn decreased to 81,276, but the
production was slightly greater than 10 years previous. The re-
duced acreage was no doubt due to low prices during that time. The
acreage of oats increased to 38,157, while that of wheat went down
to 4,686, a decrease of about 26,000 acres. There was a marked in-
crease in 1889 of hay and rye. Buckwheat was reported on 96 acres,
potatoes on 2,483, broom corn on 27, and the value of market-garden
products was $22,085.

From 1889 to 1899 the increase in the area of corn was 35,148 acres.
There was also a marked increase in the acreage devoted to oats,
barley, and buckwheat, but that of wheat, rye, hay and forage, and
potatoes showed a decided decline. The orchard products were valued
at $42,540 in 1899, grapes, at $1,656, forest products at $26,885, and
small fruits at $16,662. The animals sold and slaughtered in that
year were valued at $1,574,072, the dairy products at $133.,509, and
the poultry at $136,052.

From 1899 to 1909 there was a decided decrease in the number of
acres in corn, oats, and rye, but a marked increase in the area
occupied by wheat, barley, and hay and forage. There was also a
great increase during those years in the value of animals sold and
slaughtered, dairy products, and poultry and eggs.
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Corn, oats, timothy, mixed timothy and clover, clover, and wheat
are the main general farm crops. Corn is the most extensive crop
produced, the 1920 census report showing corn grown on 98,195 acres,
with an average yield of 45.3 bushels per acre. According to the
same authority there were about two and one-half times as many
acres in dorn as in oats, and about the same proportion as compared
with hay and forage. Of the 293,850 acres of improved land in
Mahaska County about one-third is devoted to the production of
corn.

A large number of cows, hogs, horses, mules, and bulls are kept on
the farms for work stock and breeding purposes. Live stock is dis-
tributed over the entire county, and there are practically no farms
that do not have some live stock on hand that can be readily turned
into cash.

Alfalfa, while in the experimental stage, may some time become
an important hay crop. There are a few small areas of it grown at
the present time, but there is little or no information available on
its success or failure. The few acres devoted to this crop are located
on the Grundy and Tama soils, but the Waukesha, Clinton, and
Lindley soils should prove valuable for this crop. Bluegrass is a
very important pasture grass, and its growth is depended upon in
many of the rougher uplands to help control erosion. Sweet clover,
while not a cultivated crop in Mahaska County, does well along the
roadsides and ditches. It is considered a good feed crop and the
seed is valuable. It is cultivated in many other counties of this State.

Fruit growing is not carried on extensively as a commercial in-
dustry in Mahaska County, but there is a considerable acreage de-
voted to the production of fruit for local use. The principal varieties
of apples grown are the Baldwin, Jonathan, Willow Twig, Grimes,
Ben Davis, Wealthy, and Greening (Northwestern). Cherries,straw-
berries, grapes, raspberries, and blackberries are crops of importance
in local markets.

The Early Rose, Early Ohio, and Rural New Yorker are the main
varieties of Irish potatoes grown. Watermelons, muskmelons, can-
taloupes, pumpking, and squash are grown for home consumption.
Other crops of small importance are broom corn, peanuts, buckwheat,
sweet potatoes, and other garden products.

Dairying, while not very important commercially over the county
as a whole, is increasing. Most all farmers keep a few dairy cows.
Jersey, Guernsey, Holstein, and Shorthorns are used, as well as other
animals that are not purebred. Creameries are in operation at sev-
eral places in the county, where the farmers market their surplus
cream, which is usually separated on the farm.

Cattle feeding or the production of beef is an important industry,
and is practiced to some extent on nearly all farms. The main breeds
are the Angus, Hereford, and Shorthorn. There are also many
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grades of these and other breeds. Cattle raising would be more
profitable on the rougher uplands than the growing of cultivated
crops, as good grazing can be had for the greater part of the year
on slopes that would be damaged if cultivated. There are good blue-
grass pastures and an adequate water supply. The transportation
facilities are good. TFeeders are usually shipped in from live-stock
markets, kept on pasture until late fall, and then marketed, or some-
times wintered over on silage, hay, straw, and fodder.

Hogs are, as a rule, more profitable than cattle. They are put on
the market usually when 6 to 10 months old. Nearly cvery farmer
fattens 20 to 50, and on the larger farms several hundred are raised
each year. Hogs are shipped to the packing plant at Ottumwa, to
Chicago, Minneapolis, and Des Moines. All farmers butcher enough
hogs to supply themselves with meat for the entire year. According
to the 1920 census there were 106,516 hogs in the county January 1,
1920. ‘The principal breeds of hogs are the Duroc-Jersey, Poland-
China, Chester White, Hampshire, Berkshire, and Tamworth. The
first two mentioned are the leading breeds.

Raising draft horses is important, the Percheron being the most
popular breed. Mules are raised to a small extent.

Sheep raising is becoming more important from year to year. The
Shropshire is the leading breed. A few herds of goats were seen
during the progress of the survey. The census report for 1920 shows
23,819 sheep and goats in the county, and the total value of wool,
mohair, and goat hair as $77,296.

While the adaptation of crops to soils is not always considered
carefully, the relative importance of general farming, raising of live
stock, and hay production depends to a considerable extent upon the
character of soil and topography. It is recognized that general
farming is best adapted to the smoother, more level areas, occupied
by the Grundy and Tama soils, and the terrace lands. Hay produc-
tion and stock raising predominate in the rougher areas, where the
Lindley and Clinton soils predominate. It is generally recognized
that the Grundy, Wabash, Bremer, and Waukesha soils are best
suited to the growing of corn. The Clinton soils are recognized as
being best adapted to small fruits, tree fruits, and hay, though much
of this series is used for corn, oats, and wheat. The Knox fine sand
and some of the light bottom and terrace soils are recognized as
being well adapted to the production of melons and truck crops.

Corn is grown on sod or oat stubble, and in preparing the seed
bed the land is generally plowed in the late summer or fall and
disked in the spring. The average depth of breaking the land varies
according to the structure of the soil, but 5 to 8 inches is the aver-
age depth. Practically all the crop is check-rowed. Tt is cultivated
three to five times, depending upon the season. Much of the corn
crop is used for ensilage. Some is cut and shocked in the field to
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be fed from the stalk or shredded. Much of the crop is husked by
hand, the stalks being pastured during the late fall and early winter.
Rape or cowpeas are sometimes sown between the rows at the last
cultivation and then “ hogged down ” in the fall. This is a profitable
and easy way to enrich the soil without additional labor or expense.
More care and attention is being paid to the selection of seed corn,
this being one sure method of increasing the yield and value of the
crop. Reid’s Yellow Dent, K. B. Yellow Dent, and Boone County
White are the principal varieties. Other varieties grown are the
Towa Silver Mine, Johnson County White, and Silver King. There
are a large number of silos in the county.

Oats rank second in acreage and almost invariably follow corn in
the rotations. According to the census report in 1919 there were
40,429 acres in oats that produced an average of 31.5 bushels per acre.
The land usually is prepared by disking and harrowing, but is some-
times plowed. The seed is broadcasted or drilled, and the crop is
usually ready to harvest by July. The crop is cut with a binder and
thrashed from the shock. The bulk of the crop is used for feed for
horses and mules and the straw for ronghage and bedding. The sur-
plus is sold. The varieties grown are Albion (Iowa No. 103), Swed-
ish Select, Early Champion (including Big Four), with a small
acreage of Kherson. The Albion (Iowa No. 103) has proved to be
an excellent variety for this county. The Early Champion is very
susceptible to smut, which is a common disease and causes much
loss annually. It can be controlled by seed treatment.

Wheat is not raised on a large scale in Mahaska County. The
census reports a wheat acreage in 1919 of 19,253, with a production
of 18.8 bushels per acre. Both winter and spring wheat are sown,
but the acreage of winter wheat is much the larger. The crop
follows oats or corn as a rule. The seed is drilled between the last
of September and the middle of October. If sown too late the
danger of winterkilling is increased. Some farmers sell the entire
wheat crop, others grind it or feed it whole, mixed with other feed,
to hogs. The leading and almost the only variety of winter wheat
is Turkey, which comprises about 70 per cent of the total wheat
acreage. The spring varieties in the order of their importance are
Java (Early Java), Bluestem, and Marquis.

Hay and forage crops include timothy, clover, bluegrass, alfalfa,
sweet clover, and prairie grasses. The chief hay crop is timothy and
clover mixed. They do well, and as a rule there is little or no diffi-
culty in securing a stand. They are sown in the spring with oats.
Timothy is grown alone for seed, yielding 4 to 10 bushels per acre.
Clover is grown alone in small areas for seed, yielding one-half to
5 bushels per acre. It is sown in the spring with a small grain
crop as a nurse crop. Clover is sometimes used for pasture the first
year; the second year the first crop is cut for hay and the second
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for seed if the season is favorable. Clover is an important crop,
not only for its value as hay but also for its effect upon the soil.
As the productiveness of the soil decreases more attention is paid to
the production of clover and other leguminous crops. DBluegrass
does well and is used extensively for pasturage. Millet, rape, sor-
ghum, cane, and rye are grown to a small extent and are used for
winter roughage.

Definite crop rotations are followed by some of the farmers,
though not by the larger numbepy. The need of a systematic rota-
tion is being recognized and its use is increasing. Corn is generally
grown 2 to 4 years, followed by wheat or oats for 1 or 2 years, after
which timothy and clover mixed or either one alone occupy the land
for 2 years. Numerous forms of rotations are followed, but those
that permit the greatest production of corn are favored.

The tillage operations over the county, as a whole, are thorough,
principally because of the increased prices of the land. Most of the
farmers farm intelligently, use care with their soils, and protect their
fertility as much as is possible. Practically all of the barnyard and
stable manure is utilized for maintaining fertility, being applied
with a manure spreader, usually to sod land. The soils of the county
are strong and fertile and, as yet, do not need any commercial fer-
tilizers. According to the census figures the total expenditure in
1919 for fertilizers was only $3,345. Green manures are used ex-
tensively for soil improvement.

Labor is scarce and commands a high price. Most of the farm
laborers are native Americans. Some Hollanders have settled in
Mahagka County. The usual wage now (1919) is $40 to $85 a month
with board and washing, as compared with $30 to $40 per month in
1917. The wage paid to transient labor during harvest time ranges
from $3.50 to $5 per day, with board. The greater part of the farm
work is performed by the farmer and the members of his family.
The total expense of farm labor in 1919 was $624,202, or $432.87
per farm.

Approximately 94 per cent of the area of Mahaska County is in
farms. The average size according to the 1920 census report was
122.9 acres per farm, of which 105.5 acres was improved land. The
farms range in size from a few acres to a section or more of land.
The total number of farms was 2,784. In 1920 61.6 per cent of the
farms were operated by owners, 37.1 per cent by tenants, and 1.3 per
cent by managers. Only a few farms operated by tenants are
rented for cash, the share system being the more popular. Cash
rents range from $3 per acre for the poorest land to $25 per acre
for the best. Under the share system several different plans are
used. The most popular one is for the owner to furnish the land, all
tools and power, and share the produce and stock raised half and
half. Another method is for the owner to furnish land and part
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of the seed, and receive one-half of the grain in the crib and cash
for pasture land. Another system is for the owner to furnish the
machinery, stock, seed, etc., and to give the tenant one-third of the
produce and one-third of the increase of stock. The owners under
all systems reserve the right to dictate to the tenant as to the
method of farming to be used. Pasture land rents for $5 to $10 an
acre for any number of steers, or for $1 to $2 per head.

Land values vary with the location of the farm with reference to
markets and transportation facilities, and to some extent with the
character of the soil and improvements. Land values during the
past year have increased steadily, and are about two to four times
as high as in 1917 for practically the same kind of land. In 1900
the average assessed value of all farms and improvements was $41.41
an acre, in 1910 it had risen to $94.61 an acre, and in 1920 to $215.70.
Of the total value of farm property 76.7 per cent is represented by
the land, 11.2 per cent by the buildings, 3.4 per cent by the imple-
ments, and 8.7 per cent by the domestic animals. At present (1919)
the price of farm land ranges from $50 to $500 an acre, depending
on location, soil, improvements, and topography.

SOILS,

The greater part of Mahaska County is covered by two classes of
transported materials, drift and loess, and from these deposits the
principal upland soils have been derived. This region was overrun
during Pleistocene time by a great sheet of ice known as the Kansan
glaciation, Upon its recession there was left a mantle or covering
of débris, which varied from a few feet to several hundred feet in
thickness. This mass of material consisted principally of bowlder
clay and ground-up material of the underlying rocks and material
which had been carried down from farther north. Later this drift
material was, in turn, covered by a layer of silty material to a depth
of 10 to 20 feet. The underlying rocks of the area belong to the
Upper and Lower Carboniferous and consist of shales, limestone,
and sandstone. These rocks are so rarely exposed that the residual
soils from them are of little importance.

The superficial covering of loess is the parent material from which
most of the upland soils have been derived. With the develop-
ment of the present drainage system much of the loess mantle has
been removed, and it now ranges in thickness from a few inches to
about 12 feet, depending upon the degree of erosion to which it has
been subjected. In its unchanged condition the loess material con-
sists of about 75 per cent silt. The color ranges from pale yellow
to brown. The material is slightly coherent, but breaks down into a
loose, floury powder. It has a tendency to stand in vertical banks,
and often has a columnar structure. Various changes have taken
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place in this silty material or loess to bring it into its present condi-
tion, that of a productive soil. From it the Grundy, Tama, Clinton,
and Putnam soils have been formed. The slow accumulation of
organic matter through a long period has given a dark color to the
surface soil, and weathering and leaching have removed the greater
part of the lime and other soluble salts. There has also been some
translocation of clay particles from the surface to the subsurface
layers. The finer particles of soil or clay have been washed down,
and their segregation in the subsoil, as in the Grundy and Putnam
soils, has given a silty clay subsoil of a rather compact structure.
However, except in the case of the small area of Putnam soil and
possibly some Grundy areas, the upland soils have ideal conditions
in the subsoil as to internal drainage and aeration. In the Clinton
and Tama soils oxidation has been complete and uniform, as shown
by their brown color and almost total absence of mottling.

Four series of soils have been derived from the loess material—the
Grundy, Tama, Clinton, and Putnam soils—which occupy the higher
uplands of the county and in all probability lie near the original
prairie level. The dark color of the Grundy, Tama, and Putnam
series is due to their organic-matter content, resulting from a heavy
growth of grasses and other prairie plants. The lighter-colored Clin-
ton soils developed under a forest of oak and hickory along stream
borders, which prevented very much accumulation of organic matter
such as caused the dark color of the prairie soils.

Immediately underlying the loess and resting upon the underlying
consolidated rock is the heterogeneous mass of drift material depos-
ited directly by the invasion of an ice sheet. This is known as the
Kansan drift, and is composed of bluish gritty clay, sand, gravel, and
bowlders. Large bowlders are rare, but smaller ones of different com-
position are common. The various agencies of weathering have
changed the upper part of the Kansan drift layer, where it has been
exposed, into soil. The original bluish-drab color has been changed
by aeration and oxidation into shades of yellow and brown. The
Lindley silt loam is the only soil type that has been derived from the
glacial drift in Mahaska County. Its surface soil in many places is
composed partly of loessial material. The type occurs only where
the drift has been exposed along steep slopes and in deep valleys.

The older rock strata which appear at the surface are mainly
limestones and shales of the lower Carboniferous. Exposures of
these rocks occur along some of the streams, and small areas of soil
have been derived from the weathering of these rocks. These areas
are classed as Union silt loam.

The alluvial soils of Mahaska County consist of sediments washed
from the uplands of glacial and loessial deposits of this and adjacent
counties and deposited by streams on their flood plains at times of
overflow, In the present flood plains or first bottoms the soils con-
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sist of recent alluvium, transported from upstream and laid down by
currents of varying velocities, which to a large extent accounts for
the different textures of the bottom soil types. Upon the higher
lying terraces or second bottoms, which are farther removed from the
streams and which represent former flood plains now standing above
overflow, the soils consist of older alluvium. Along many of the
small streams much of the soil material is of colluvial origin, having
been washed down from near-by slopes. It does not differ in charac-
teristics to any marked degree from the true alluvium. The alluvial
soils are dark in color. Usually the surface soil is a silt loam and
the subsoils are of heavier material, but in some places the subsoils
are lighter in structure than the surface. First-bottom soils are
classed in the Wabash, Sarpy, and Genesee series, while the terrace
soils are represented by the Bremer, Waukesha, Calhoun, Judson,
Buckner, Jackson, and Plainfield series.

Soils are divided into groups according to the source of the ma-
terial and the agencies by which they were deposited. They are then
separated into series on the basis of origin and physical properties,
as color, structure, content of organic matter, and other characteris-
tics. The series is subdivided to get the soil unit, called the soil type,
and the type separation is based upon texture.

The Grundy series includes dark-colored upland loessial soil types.
The surface soils range in depth from about 6 to 15 inches, averaging
about 10 inches in this county. The change from soil to subsoil is
gradual. The subsoil is dark brown to drab with bluish-gray, drab,
or yellowish-brown mottling. With increased depth the silty clay
loam becomes a dense plastic clay. Drab and yellow colors predomi-
nate in the lower part of the soil section. These soils occupy level
to undulating or slightly rolling areas and in many places need
artificial draining. This series is extensively developed in this
county. ,

The soils of the Tama series are dark brown to black, and the
subsoils are yellow to yellowish brown. The structure is loose and
friable. The topography is undulating to rolling. This series dif-
fers from the Grundy series in having a looser, more friable, and
more thoroughly oxidized subsoil. It is better drained and occu-
pies a more rolling topography. This series is widely distributed
in this area.

The Putnam series includes types with soils that are brown to
gray in color, overlying impervious, tough, dark-brown mottled with
drab subsoils. It differs from the Grundy series in having an ashy,
whitish silty subsurface layer between soil and subsoil. The Put-
nam soils occur on the level to flat upland areas and, owing to the
impervious nature of the subsoil, require artificial drainage. This
series is not extensively developed in Mahaska County.



20 FIELD OPERATIONS OF THE BUREAU OF SOILS, 1919,

The Clinton series 15 widely distributed over this area. It in-
cludes types with soils of a pale yellowish gray color and light-
brown or yellowish-brown compact subsoils. The topography is
rolling to broken, and the drainage well established. These soils
are deficient in organic-matter content. The series differs from the
Grundy and Tama series in the lighter color of its soils and its more
rolling topography. It has a more compact subsoil than the Tama
series and is or has been more heavily timbered.

The types in the Lindley series range in color rrom gray to brown
and have yellowish-brown to reddish-brown subsoils that are heavy
textured, gritty, and usually mottled with gray. The topography
is usually rough, and the soil was originally covered with oak and
hazel brush. The series is derived from weathering of the Kansan
till, though the surface is often influenced by the admixture of loes-
sial material. The soils of this series differ from the Clinton soils in
their different origin and in having gritty clay subsoils, This
series is not widely distributed over this area.

The Knox series includes types with light-colored soils derived
by weathering from loess, from some other wind-blown material or
from material of glacial origin. The subsoil, as developed in this
area, is incoherent. The topography is undulating to dunelike.

The surface soils of the types classified in the Union series are
generally brown. The subsoil is variable in color, being brown, gray,
drab, and slightly red. The subsoils contain numerous fragments
of limestone, shale, and chert. The Union soils are residual in origin
and occupy steep slopes along streams and ravines.

The alluvial soils comprise first-bottom and second-bottom or
terrace types. The first-bottom soils are classed in the Wabash,
Sarpy, and Genesee series, while the terrace soils belong in the Wau-
kesha, Bremer. Calhoun, Judson, Buckner, Jackson, and Plainfield
series.

The Waukesha series comprises types with dark-brown to black
surface soils, and lighter brown to yellowish-brown subsoils. The
subsoils are heavier in texture than the soils, but are not very com-
pact or impervious. In this area these soils were found to be non-
calcareous. These soils occur on well-drained terraces which lie
above overflow. The Waukesha series differs from the Bremer in
having lighter and more friable subsoils and in occupying a higher,
better drained position.

The soils of the Bremer series are black, and the subsoils are dark
gray to black and mottled with drab and yellowish brown and iron
stains. The subsoils are generally heavier than the soils and are
tough and plastic. This series is, as a rule, confined to low terraces,
but in Mahagka County it is found occupying some higher elevations.
The drainage is in general not well developed. These soils differ
from the Wabash soils in their higher position.
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The members of the Calhoun series have gray or light-brown soils
with light-gray or almost white upper subsoils and gray or drab
heavy clay lower subsoils. The lower subsoils are characterized by
a tenaclous, waxy, impervious structure, and iron concretions are
common. In places the substratum consists of sandy material.
These soils occupy poorly drained, flat stream terraces. They are
not subject to inundation, but water stands for long periods after
rains. The material is alluvial in origin and has been derived prin-
cipally from the silty soils of the prairie regions. Both soils and
subsoils are deficient in lime.

The Judson series includes types with soils of a dark-brown color
with subsoils of a slightly lighter color. There is not much change
in color, texture, or structure in the entire soil section. These types
are found on terraces above overflow. They differ from the Bremer,
Waukesha and Jackson soils in having an almost uniform color
and structure from surface to lower subsoil. The series is well
drained, but is not extensive in Mahaska County.

The Buckner series consists of types with dark-brown soils and
lighter colored friable subsoils, which may or may not be lighter
in texture and structure than the surface soils. The series is com-
posed of reworked loessial material, in places mixed with sediments
from glacial and residual soils. The surface is level, drainage is
good, and the soils occupy positions above overflow.

The soils of the Jackson series are brown to light brown in color,
and are underlain by light-brown mottled subsoils. They are not
subject to ordinary overflow. The series differs from the Waukesha
and Judson in its lighter color.

The surface soils of the Plainfield series are light brown to brown,
and the subsoils are lighter brown to yellowish, and are slightly
lighter in texture than the surface soils. The types of this series
occur on terraces above overflow.

The Wabash series includes types with soils of dark-brown to
black color and high in organic-matter content, and with black
subsoils which become slightly gray and drab in the lower part.
The series is typically developed in the first bottoms of streams of
this area, and is closely associated with the glacial and loessial soils
of southern Towa. It is subject to overflow. The natural drainage
is poorly established in some places and well developed in others.

The Sarpy series includes types with brown soils, underlain by sub-
soils of lighter texture, frequently passing within the 3-foot section
into loose sand and gravel, thus differing from the Genesee series.
This series occupies first bottoms and is subject to overflow.

The types of the Genesee series have brown surface soils and some-
what lighter colored subsoils. They are developed along streams
draining the glacial and loessial regions of the United States. They
differ from the Wabash soils in color, and in having lighter textured
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subsoils. These types occupy first bottoms and are subject to annual
overflow.

In the following pages of this report the various soils of Mahaska
County are described in detail and their relation to agriculture
discussed. The name and the actual and relative extent of each type
are shown in the following table:

Areas of different soils.

Soil. Acres. | Per cent. Soil. Acres. | Percent.
Clinton siltloam...... P, 121,472 33.4 || Knoxfinesand............... 1,216 0.3
Tamasiltloam.............. 81,344 22.4 || Grundy silty clay loam._..... 1,024 .3
Grundy siltloam............. 73,728 20.3 || Calhounsiltloam............. 896 .2
Wabashsiltloam............ 25,088 } 9.9 Bremersilty clay loam........ 640 .2
Colluvial phase.......... 8,320 "7 |l Bucknerloam................ 640 .2
Lindley siltloam............ 14,848 4.0 || Putnamsiltloam............. 576 .2
Bremersiltloam............. 7,296 2.0 Sarpyloam.......cooeenon... 576 .2
Wabashsilty clay loam...... 7,040 1.9 || Sarpy finesandy loam.._ .. .... 320 .1
Waukesha siltloam.......... 5,248 1.4 || Riverwash..._................ 320 .1
Unionsiltloam. . ............ 4,544 1.2 |} Judsonsiltloam............_. 256 .1
Jackson siltloam......_..... 3,008 .8 || Plainfield loamy fine sand..... 256 .1
Geneseesiltloam............ 2, 816 .8
Sarpy siltlosm. .. ........... 2,048 6 Total ... ..o . 363,520 foocnnno...

GRUNDY SILT LOAM.

The soil of the Grundy silt loam as it occurs in Mahaska County
is a dark-brown to black mellow silt loam averaging 8 to 12 inches
deep. It passes gradually into a moderately friable, light silty clay
loam of a brown to dark-brown color. At about 18 inches this ma-
terial grades Into a heavier texture, becoming a dark-drab or
yellowish-brown, heavy, tenacious silty clay or clay mottied dark
drab and yellowish brown in color. With increased depth the yellow
mottling becomes more pronounced. The deeper subsoil from about
30 to 36 inches is more friable than that part from 18 to 30 inches.
Small iron concretions are encountered in places in the lower subsoil.
In some few small areas the subsurface layer has a faint mottling
of brown, and may be slightly gray in color where this type ap-
proaches the characteristics of the Putnam silt loam. In some places
where the lower subsoil material is noticeably heavy and tenacious
it is known locally as “hardpan,” though it is not a true hardpan.
The soil and subsoil of the type are acid, as shown by litmus tests in
the field.

Originally the Grundy silt loam supported a rank growth of
prairie grasses. This original condition, with the level topography
of the type, favored the accumulation of a large amount of organic
matter. The loessial material from which this soil originated
ranges in depth from a few inches to 15 feet or more, being shallow
near the breaks of the streams and deeper on the more level prairies,
In those areas near drainage ways, where the loessial covering is
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thinnest, it is very hard to determine accurate boundaries between
the Grundy and Tama soils, and the boundaries shown are in many
places arbitrarily placed. These two series are very closely asso-
ciated as to surface characteristics, but topographic differences proved
to be of great assistance in separating them. The Grundy silty clay
loam occurs closely associated with this type, and small areas of the
heavier member have been included with the silt loam.

The Grundy silt loam is extensively developed in this county. Tt
is third in extent in the county, occupying about one-fifth of its
total area. Topographically it occupies the broad, almost level di-
vides and the gentle slopes. As the more rolling slopes are ap-
roached it gives way to the Tama and Clinton silt loams. The most
extensive development of the type is in the southeastern, northern,
and western parts of the county. Drainage is fairly well established,
there being sufficient slope in most places to carry away the excess
water. Only a few almost flat areas are without a sufficient drainage
outlet and where the subsoil prevents ready downward percolation.
Such places tend to remain wet longer than others and hinder the
growth of crops. This condition can be remedied by sufficient tile
drainage.

In every respect the Grundy silt loam is considered an excellent
soil for general farming. It is easily tilled, fairly well drained, and
contains a large amount of humus. Because of its smooth topog-
raphy it contains a small percentage of waste land, and most of it
1s under cultivation or in pasture. It was never forested, but may
at some time have supported a sparse growth of brush. Its native
vegetation consisted of grasses.

This type is considered one of the best corn soils in the county,
and corn is most extensively grown on it, followed in order of
acreage by oats, hay, wheat, rye, buckwheat, and barley. All crops
do well.

Wheat varies in importance, being grown some years on a large
acreage and some years not extensively. Alfalfa, rape, sorghum, and
millet are grown in a small way. The live-stock industry, consisting
of raising hogs and feeding steers for market, is second to grain
farming in importance. But this type is not as generally devoted
to grazing as some of the rougher upland soils. A few cows are
kept on most farms, and cream is sold in small quantities to local
creameries. Some sheep are kept, and some farmers breed large
numbers of horses and mules. Around Fremont is an important
horse-breeding community.

Farmers report corn yields as ranging from 35 to 100 bushels per
acre, the average being around 45 bushels. Oats yield 25 to 65
bushels per acre and wheat 12 to 40 bushels. The ordinary yield of
timothy alone and of timothy and clover mixed ranges from 1 to 3
tons per acre. Alfalfa is in an experimental stage. This soil is
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easily farmed; owing to the high percentage of organic matter
present and the silty character of the soil cultivation is easy, and no
difficulty is experienced in attaining an excellent tilth. It dries
quickly and does not clod or bake if properly tilled. Practically no
commercial fertilizer is used. Stable and barnyard manure is
utilized on nearly every farm. It is usually applied with a manure
spreader,

Farms composed wholly or largely of Grundy silt loam have a
selling value of $200 to $500 an acre, the average being $300 to $400
an acre. The price varies according to the location and the improve-
ments and the manner in which it has been farmed.

Under the best systems of farming liming would be very beneficial
to the Grundy silt loam. Barnyard manure should be liberally
applied, and crop rotations, including legumes, should be followed.
Alfalfa is a crop that should be grown successfully on this soil if
seeded properly. This type is not eroding badly in its present con-
dition, but the time will come when this danger will become more
pronounced and each rainfall will carry away large amounts of fer-
tile material. Where practicable a cover crop should be grown dur-
ing the fall, winter, and spring. All small ditches and washes should
be stopped as soon as they appear. Tile drainage would prove bene-
ficial in the more level and poorly drained localities. Plans should
be made to maintain the productiveness of this soil on tenant farms.

GRUNDY SILTY CLAY LOAM.

The soil of the Grundy silty clay loam is a black, friable silty clay
loam 6 to 10 inches deep. It grades into a heavy, compact, plastic,
tenacious clay, which breaks down into small cubes when dry. At
about 18 to 20 inches this passes into a bluish or yellowish-gray clay
mottled with yellow and brown, the mottling becoming more pro-
nounced with increased depth. Below 30 inches the subsoil, though
still clay, generally becomes less compact than the overlying mate-
rial. Tests with litmus paper show both soil and subsoil to be acid.

The Grundy silty clay loam is not extensively developed in Ma-
haska County. The largest area mapped occurs at and in the imme-
diate vicinity of Wright. Smaller areas occur north, south, and
west of Wright.

The surface of this type appears flat to depressed. Owing to this
topography and to the compact subsoil both surface and internal
drainage are inadequate. Adrtificial drainage is used.

This soil is all under cultivation. It was originally prairie land
and, like the silt loam, is considered very productive. Corn is grown
on the greater part of this soil and yields average about the same
as on the silt loam, though where improved by tile drainage it gives
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even better yields. Oats, wheat, grasses, and clover also do well
and yield about the same as on the Grundy silt loam.

Owing to the heavy texture the silty clay loam type requires special
care in handling and greater draft for all cultural purposes than
the silt loam. The range of moisture conditions under which it must
be worked is much narrower than that of the silt loam type. Liberal
amounts of barnyard manure are applied, but no commercial ferti-
lizer is used. Green manure crops plowed under give good results
in loosening the dense structure.

The price of farm land of the Grundy silty clay loam is only
slightly lower than that of the silt loam. The land was held during
the summer of 1919 at $300 to $450 an acre. Artificial drainage and
fall plowing should be used on this type.

TAMA SILT LOAM.

The surface soil of the Tama silt loam is a dark-brown when dry
to black when wet, friable silt loam, with an average depth of about
10 to 12 inches. Below this the color gradually passes into a lighter
brown and the texture becomes a silty clay loam, friable and
crumbly when not too wet. This soil originated from the loessial
material, from which the Grundy soils have come, but has been
subjected to more erosion and more thorough oxidation. The depth
to the underlying Kansan till varies from a few feet to about 15
feet. This type is free from stones and is an important agricultural
soil in Mahaska County.

The Tama silt loam is one of the three predominating upland
types in the county, ranking second in total area, and is found in
almost every part of the county. It occurs typically at the outer
border of the Grundy soils and characteristically occupies a topo-
graphic position between the Grundy and Clinton silt loams. The
topography is undulating to rolling.

The moderate surface relief and friable structure insures excellent
moisture conditions. The greater part of the Tama silt loam is
under cultivation. The yield of corn probably averages about 50
bushels per acre during favorable seasons. The yield of oats is un-
usually high on this soil, often reaching 50 to 75 bushels per acre.
This soil is well adapted to all staple crops. While returns vary,
with the management and the season, a total crop failure is practi-
cally unknown. Good stands of clover and timothy are easily ob-
tained, even though this soil is slightly acid.

The average value of this land with farm improvements is second
only to that of the Grundy soils. The present selling prices range
from $150 to $350 an acre.

Applications of barnyard manure and the growing of clover in-
variably insure additional crop yields on this soil. No commercial
fertilizers are used. '
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KNOX FINE SAND.

As developed in Mahaska County the Knox fine sand is a loose,
incoherent, fine to medium sand, of a gray, grayish-brown, or brown
color, extending to a depth of 3 feet without much change in color
or texture, though the subsoil in places ranges from very light brown
to orange or yellow. This sand has a depth in this county of 40 to
60 feet, and is of doubtful origin, but is supposed to be a glacial or
eolian deposit.

The type is not extensively developed in the county, but it is
prominent and very noticeable in those places where it does oeccur.
The largest area is situated 1} miles northwest of Eddyville on the
east side of the Des Moines River. This body covers about 1 square
mile. The next largest area lies just northeast of Eddyville and is a
continuation of the type as mapped in Wapello County. Other
smaller areas occur 2 miles south of Peoria and 4% miles north of
Oskaloosa. A few small areas are found along the east bank of the
North Skunk River near Indianapolis. The surface varies from un-
dulating to dunelike, and drainage is well established. The type is
not an important one, only about three-fourths of it being under culti-
vation, the other one-fourth supporting a sparse growth of wild plum,
shrubs, scrub oak, grass, and sand bur. The most important crops
are melons, small fruits, and truck crops, though some corn and hay
are grown.

Stable manure and some commercial fertilizers are used on this
soil. The soil is loose and easily plowed and cultivated. Farmers
allow crab grass to grow unhindered in the late summer, or else put
in a winter cover crop to protect the surface from the severe winter
winds, as the soil drifts badly if left unprotected. ILand of this
type sells for $35 to $150 an acre. The soil needs organic matter,
which can be applied in the form of barnyard manure and by plowing
under green manures, the legumes preferred.

TUNION SILT LOAM,

The Union silt loam consists of a brown silt loam, 6 to 8 inches
deép, underlain by a silty clay loam to clay subsoil, which varies in
color from brown to gray or drab, in places splotched with yeliow,
brown and various shades of red. It contains numerous fragments
of limestone, chert, shale, and some sandstone. In many places bed-
rock is reached within the 3-foot section.

The type is quite variable. In some places the surface soil is
a silty clay loam and in others it is quite sandy. The type is closely
associated with the Clinton and Lindley silt loams, and a definite,
accurate boundary between it and these types can not be drawn.

The type occurs as narrow bands along deep drainage ways,
ravines, and steep slopes, the areas being most numerous in the
southwestern part of the county, It is not important agriculturally,
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because of its small extent and rough, eroded condition. Practi-
cally none of it is under cultivation. It is largely forested with
various kinds of oak, hickory, hazel, and other trees and shrubs.
Several coal mines are located on or in the vicinity of this type.

PUTNAM SILT LOAM.

The surface soil of the Putnam silt loam consists of 8 to 10 inches
of dark-gray smooth silt loam, which appears almost black when
wet. The upper subsoil is a distinet layer of ashy-gray to white silt,
about 6 to 8 inches thick, which passes abruptly into a heavy silty
clay loam to clay of a mottled gray, brown, and yellow color. In flat,
poorly drained places the soil has a light-gray color, while it is dark
brown to black where deep and better drained. This type gives a
decided acid reaction with litmus paper.

The Putnam silt loam is not an extensive nor an important soil
in Mahaska County. Its total acreage is small, and 1t is not typically
developed. The largest area of the type occurs 1} miles south of
Lakonta. One of the two other areas is in secs. 33 and 34, T. 74 N, R.
16 W., and the other is on the Mahaska-Monroe County line in sec.
36, T. 4 N, R. 17T W.

This soil is used principally for the production of the same crops
as grown on the Clinton, Grundy, and Tama soils. Crops give about
the same yields as on the Clinton soils, but do not yield as well as
on the Grundy and Tama silt loams. The type is handled in the same
manner as the Clinton silt loam, with which it is closely associated.
The selling price ranges from $50 to $200 an acre.

In poorly drained areas, where the acidity is very pronounced, the
type would be benefited by liming. It can generally be improved
also by growing legumes and by applications of stable manure.

LINDLEY SILT LOAM.

The Lindley silt loam consists of a light yellowish brown or brown
silt loam, passing at about 8 to 10 inches into a yellowish-brown
gritty silty clay loam, which grades at about 18 to 20 inches into a
brown stiff clay somewhat mottled with drab. This soil was derived
from weathered Kansan drift material and a superficial layer of
loess. The subsoil contains a large percentage of sand, gravel, and
small stones. The type in some places is coarse and in some places
is a loam, especially where it occupies the steep hillsides and broken
slopes. In these places the soil is darker in color than typical.

This soil occurs in close association with the Clinton silt loam and
the Union silt loam. Tt occupies slopes approaching stream courses
and areas lying between the Clinton silt loam and the stream bot-
toms. The larger areas occur along the breaks of the Blackoak,
Muchakinock, and St. Joseph Creeks, and the tributaries of the
North and South Skunk Rivers. The drainage is good.
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The Lindley silt loam is not important agriculturally. Only a
few areas have been cleared and put under cultivation. The native
forest growth consists principally of white oak, hickory, ash, hazel,
and elm. Corn and oats are grown on a small acreage. Cattle are
grazed upon the native grasses, and some hogs feed upon the mast.
Sheep and goats are used to kill small brush and sprouts. The soil,
if it could be separated and sold alone, would bring a low figure, but
as 1t 1s sold in conjunction with other soils it brings from $25 to $150
an acre, depending much upon the topography, nearness to water,
and improvements.

This type is deficient in organic matter. When cultivated it should
be given liberal applications of barnyard manure, and green manures
should be used. Owing to its broken topography and tendency to
erode, it should be kept in bluegrass and used as pasture land.

CLINTON SILT LOAM.

The Clinton silt loam to an average depth of 8 to 12 inches is a
light-brown to buff-colored, smooth, uniform silt loam, though the
immediate surface when dry may be light gray, and in places re-
sembles the Marion silt loam. In wooded areas the immediate surface
material consists largely of organic matter and is dark colored in the
upper few inches. The soil gives way gradually to a more compact,
brown silt loam to light silty clay loam. With increased depth the
subsoil increases in clay content and becomes a distinct silty clay
loam, and, in rare instances, a true clay in the lower part. The color
consists of various shades of yellow and brown and may be slightly
mottled with gray. The Clinton silt loam is characteristically free
from grit, a constituent of those soils coming from the Kansan drift.
In some places the soil may be slightly calcareous in the lower sub-
soil, but as a rule litmus paper tests show it to be acid. The type is
closely associated with the Grundy, Tama, and Putnam silt loams,
and in places it is impossible to draw exact boundaries between the
several soils.

Small areas of the Marion silt loam are found in this county, but
their total acreage is not large enough to warrant a separate type,
so such areas have been included with the Clinton silt loam. The
Marion has a distinctly light ashy gray soil with a heavy, compact,
practically impervious subsoil. The areas of this type that have been
included are situated 2 miles northeast of Bellefontaine; in sec.
36, T. 75 N., R. 14 W.; and 1 mile southwest of Givin.

There is a considerable area of the Clinton silt loam that is quite
rough and broken. This condition usually exists near streams, on
the steep slopes, in the ravines, and on high narrow ridges. 1In
Wapello County a small area of such land was mapped as a broken
phase of the type, but in this county it was not separated.
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The Clinton silt loam is the most extensive soil in the county. It
is widely distributed in irregular belts along both sides of the North
and South Skunk Rivers and the Des Moines River. The largest
area lies in the southwestern part of the county, where it is inter-
spersed with areas of the Tama silt loam. The type occupies the
tops of ridges and the higher and more rolling land along the stream
valleys. It was originally covered with oak, hickory, hazel, wild
cherry, and other trees and shrubs common to this region.

Good drainage prevails over practically all this type and is even
excessive in some places. In some of the almost flat level areas the
run-off is not sufficient and the compact subsoil prevents the down-
ward percolation of water. This often develops characteristics caus-
ing, locally, the name “ hardpan soil.”

The Clinton silt loam is a very important upland type, although
large areas of it are in pasture and forest and there is often much
of it that can not be cultivated. Probably about 65 per cent of the
type is in cultivation, and it is fairly productive under favorable
conditions. Much of the type is being cleared, and each year a larger
acreage is put into cultivation.

All the common crops are grown on this soil, the more important
being corn, oats, wheat, clover, and timothy. The type is well
adapted to the growing of apples, pears, cherries, and small fruits
and berries. This soil is easily cultivated, except in the rough roll-
ing areas. It is easily reduced to a fine state of tilth.

Corn yields 20 to 75 bushels, oats 20 to 60 bushels, wheat 10 to 35
bushels, and clover and timothy about 1 to 1} tons of hay per acre.

The type is as a rule well farmed. Stable manure is used exten-
sively and commercial fertilizer in small amounts. The soil responds
readily to fertilization. The prevailing system of farming consists
of live-stock raising and diversified cropping.

This type has such a varied topography that the land prices show
a wide range. Where closely associated with the Grundy and Tama
soils the type is as a rule more valuable, and where it occupies the
rough broken topography along streams it is less valuable. The
range in price is from $50 to $275 an acre.

This soil washes badly and will be seriously damaged through
erosion unless it is carefully watched. Gullies should be filled as soon
as they begin to form. The steeper slopes should be kept in grass
as much of the time as possible, and the cultivated fields in a cover
crop during the winter months. Plowing should be deep and the
addition of organic matter a part of the routine, not only to aid in
the control of erosion but to enrich the soil with a constituent in
which it is deficient. This may be done by applying barnyard ma-
nure, by plowing under green manure crops, or both. Where the
rougher areas are cultivated, washing may be prevented to some ex-
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tent by plowing and planting intertilled crops with the contours of
the land.

BUCKNER LOAM.

The soil of the Buckner loam consists of 10 to 15 inches of brown
loose-structured loam. The subsoil is a dark-brown loam, which be-
comes heavier in texture with increased depth, until in the lower part
of the 8-foot section it may be a silt loam or clay loam. However,
in some places the material continues from the surface to a depth of
3 feet with little change in color or texture.

This type occurs as a terrace soil principally along the Des Moineg
River. Tt is not extensively developed in this county. Some of the
larger areas are situated in secs. 34 and 36, T. 75 N., R. 17 W., and
secs. 5, 15,22, 26, and 35, T. 74 N., R. 16 W.

The topography of this soil is level to gently sloping, modified in
detail by slight elevations and depressions. The soil in the eleva-
tions is inclined to be more sandy than in the depressions. Drainage
is fair to good, owing to the open nature of the soil and subsoil.

The type is largely under cultivation, and corn, oats, hay, and
melons are the principal crops. Some vegetables and small fruits
are produced for local use. Corn yields 30 to 50 bushels and oats
20 to 35 bushels per acre. The type is valued at about $75 to $250
an acre, depending upon location and improvements.

This soil lacks organic matter, and would be materially improved
by heavy applications of barnyard manure or the turning under of
leguminous crops.

JUDSON SILT LOAX.

The Judson silt loam is a dark-brown silt loam to an average depth
of 10 to 12 inches, resting on a subsoil differing little from the soil
except in its somewhat lighter color. Typically this type is sup-
posed to be of colluvial origin, but as found in this area it is dis-
tinetly alluvial. It is a terrace soil and lies above overflow. It is
of small extent, occurring as small patches along the Des Moines
River. One of its larger areas lies one-half mile northeast of Eve-
land Bridge. Drainage is fairly well established. Agriculturally
the Judson silt loam is not important because of its small total acre-
age, though it is an excellent soil and produces good yields of all
crops common to the area. It is practically all under cultivation.
Corn, oats, timothy, and clover are the principal crops. Of these
corn is the most important, and yields from 30 to 75 bushels per
acre. Oats yield 20 to 35 bushels, and hay 1 to 1} tons per acre.

The soil is naturally productive. It breaks easily, and because of
its uniform structure is easy to cultivate.

The type as sold in conjunction with other terrace soils is held at
$100 to $250 an acre,
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WAUKESHA SILT LOAM.

The Waukesha slit loam is a dark-brown to black friable silt loam,
the color, owing to a high content of organic matter, extending to
a depth of 10 to 12 inches, where it changes to light brown, which
continues to the 3-foot depth. The upper subsoil consists largely
of silt, but gradually becomes heavier until in the lower part it is
a heavy silty clay loam.

Several areas of other types have been included with the Waukesha
silt loam, because of their small acreage and similarity to this type.
Among these are patches of Waukesha loam, a dark-brown to black
loam, containing more or less coarse material. A few small areas of
loam and silt loam that have a lighter textured subsoil also have
been included with this type. Areas of the loam are situated 2 miles
southeast of Liveland Bridge (Des Moines River) and one-half
mile south of Fosterdale, and one of the larger areas of silt loam
texture 2 miles east of Eveland Bridge. These soils are dark brown
to black in color and underlain by friable subsoils that become more
incoherent with increasing depth.

The Waukesha silt loam is one of the most extensively developed
terrace soils in the county. It occupies high terraces of the Des
Moines and North and South Skunk Rivers. It has a level to slightly
undulating topography and drainage is fairly well established. This
type represents old alluvial deposits and is not now subject to over-
flow. Some of the larger areas are in sections 8, 16, 17, and 21 of
T. 74 N, R. 16 W_, and in sections 29, 80, 31, 32, and 33 of T. 77 N.,
R. 14 W. Smaller areas occur along the smaller streams.

The Waukesha silt loam is an important agricultural soil. Tt is
practically all in cultivation and is a very productive and desirable
farming soil. All the general farm crops are grown. Owing to the
high organie content and good physical structure this type endures
seasonal extremes well and gives good crops nearly every year. The
average yield of corn is about 45 to 50 bushels per acre. As a rule
the most modern methods are used on farms on this type.

The land is now (1919) being held at $100 to $300 an acre.

Care should be taken in farming this soil to maintain its natural
fertility. Systematic crop rotations should be used. Stable manure
should be applied heavily to all the less productive patches, and all
washes stopped as soon as they appear.

CALHOUN SILT LOAM.

The Calhoun silt loam is a smooth, velvety, gray to grayish-brown
silt loam, 7 to 10 inches deep. Tt grades into a light silty layer which
is white or ashy gray, mottled in places with brown iron stains. This
layer varies in thickness, but ordinarily continues to about 18 inches,
where it rests upon a tough, hard, impervious clay subsoil. In color
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the subsoil 1s grayish brown to brown, but it may be mottled with
yellow and drab in the lower part.

The Calhoun silt loam is not extensively developed in this county.
It occurs in small areas on terraces lying above ordinary overflow,
along the larger streams, and represents old alluvial deposits. A few
small areas of lighter color are located along the North Skunk, South
Skunk, and Des Moines River valleys, and along Muchakinock Creek.
The topography of the type is level, and the surface drainage may be
good or poor. The underdrainage is retarded by the heavy, imper-
vious subsoil.

The soil, which is productive, is practically all under cultivation
to the common farm crops, corn, oats, wheat, and hay. Crops give
about the same yields as the upland type, Clinton silt loam. It
has a deep loose surface soil and is easily plowed and cultivated.

The type would be benefited by improvement of surface and in-
ternal drainage. It is also low in organic matter, the supply of
which should be increased by green manures. Land of this type oc-
curs in such small bodies that it is usually sold in conjunction with
other types. Itis held at about $75 to $175 an acre.

BREMER SILT LOAM.

The Bremer silt loam, to a depth of 10 to 12 inches, is a smooth,
uniform, very dark brown silt loam, black when wet. This top layer
merges gradually into the subsoil, which is a heavy silty clay loam,
black in color in the upper part, and passes into a heavy tenacious
clay of dark-brown to black color and mottled with drab and yellow
in the lower part. The type as a whole does not contain any gritty
material. A few variations of the type have been included. In sec-
tion 32, T. 75 N, R. 16 W., and section 36, T. 75 N., R. 17 W., small
areas of Bremer have not been separated.

The Bremer silt loam is rather extensively developed, having a
larger total acreage than any other terrace soil in the county. Typi-
cally it occupies low terraces, but in the southwestern part of the
county on the south side of the Des Moines River it is extensively de-
veloped on terraces that lie at least 100 feet above the river. In its
lower situations it is sometimes subjected to overflow. Along the
small streams it merges into the upland and first-bottom soils so
gradually that the lines of separation are very indistinct and difficult
to determine. The larger areas lie 1 mile west of Eveland Bridge
(Des Moines River), three-fourths mile northeast of Eveland Bridge,
1 mile east of Centennial School, in sections 20 and 21, T. 76 N., R. 16
W., 2 miles northeast of Rose Iill, and 1 mile south of Bellefontaine.
Many smaller bodies lie along the North Skunk, South Skunk, and
Des Moines Rivers, and 4long Middle, Muchaklnock and other
smaller creeks.
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The topography is level to slightly undulating, and, owing to the
low-lying position of typical areas and to the dense subsoil, the
drainage is poor to only fair.

This soil is strong and productive and is very desirable and im-
portant agriculturally. Nearly all of it is under cultivation, corn,
oats, and hay being the principal crops. This type closely resembles
the Wabash silt loam, with which it is closely associated, the great-
est difference being the slightly higher elevation of the Bremer.
It gives about the same yields as the Wabash silt loam. The soil is
deep, fertile, and easily handled under proper mvisture conditions.
Land of this type sells for $100 to $350 an acre.

The Bremer silt loam would be benefited by artificial drainage and
applications of lime. Its present sufficient supply of humus should
be maintained.

BREMER SILTY CLAY LOAM.

The Bremer silty clay loam to an average depth of 6 to 8 inches
is a black silty clay loam. Below this the material grades into a
dark-brown to black, heavy, compact, dense clay extending to the
lower subsoil. Here the color becomes lighter and mottled with
dark drab and yellow.

This type is not extensively developed and does not occur in any
very large single areas. Tt is found in scattered patches along the
main stream valleys as low terraces. Only about 50 per cent of the
type is under cultivation. The topography is level, and the surface
and internal drainage is poor to only fair.

Corn is the principal crop and gives excellent yields. Oats, wheat,
and timothy also do well. The selling value of this land is lower
than that stated for the Bremer silt loam. Suggestions made for
the improvement of the silt loam apply equally well to this type.

PLAINFIELD LOAMY FINE SAND.

The Plainfield loamy fine sand consists of a dark-brown loamy fine
sand underlain at 12 to 15 inches by a light-brown sand, which gradu-
ally becomes lighter in color and coarser in texture with increased
depth. In some places adjacent to the uplands the type includes
small areas of soil of slightly heavier texture.

The type occupies a high terrace lying just below the upland bluff.
The area mapped in this county is located in the northern part of
Eddyville and extends north from that town, and is a continuation
of an area mapped in Wapello County. It lies adjacent to the up-
land, which is here occupied by the Knox fine sand, and it seems
probable that much of the material is colluvial wash from the upland.

The Plainfield loamy fine sand is inextensive and of little agricul-
tural importance. That part of it not occupied by the town of Eddy-
ville is cultivated. Watermelons, cantaloupes, truck crops, and ber-
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ries are the most important crops. They are produced largely for
home use and for sale on local markets.

JACKSON SILT LOAM.

The surface soil of the Jackson silt loam ranges from a light-brown
to dark-brown, uniform, smooth silt loam, 10 to 12 inches deep. This
grades into an upper subsoil layer of light-brown heavy silt loam,
streaked with gray. The subsoil becomes heavier with depth, and in
places is in the lower part a brown heavy silty clay loam, mottled
with yellow and gfay. The type includes a few small patches of soil
varying in color, texture, and structure. In some places near the foot
of the upland bluff sandy materials have been washed down over this
type, forming small strips of soil rather dark in color for the Jackson
silt loam and approaching in this character the Waukesha silt loam.

The Jackson silt loam occurs as a second-bottom or terrace soil, is
well drained, and lies above overflow. The surtace ranges from level
to slightly undulating.

Soil of this type is fairly extensive. The larger areas occur on the
terraces of the Des Moines, North Skunk, and South Skunk Rivers,
and Muchakinock and Middle Creeks. There are other small devel-
opments along many of the smaller streams.

This is a valuable farming soil, and the greater part of it is under
cultivation. Tt is used principally for hay and grain production in
connection with the raising of live stock.

Corn yields an average of 40 to 45 bushels per acre. Oats, wheat,
timothy, and clover do well. Fruit, small fruits, and garden crops
are produced for local consumption. Stable manure is used exten-
sively. The range in selling price is from $75 to $275 an acre.

This soil would be improved to a marked degree by the addition of
organic matter. Where the surface is flat to slightly depressed small
ditches should be provided to carry off the excess rain water.

WABASH SILT LOAM.

The surface soil of the Wabash silt loam is prevailingly a dark-
brown or black silt loam of smooth uniform texture. Tt is rarely less
than 10 to 14 inches deep, but may be deeper on the loamy or silty
areas. The upper subsoil is dark drab to black, thelighter color being
associated with the heavier textures. The lower subsoil is generally
a drab or yellowish-gray clay loam mottled with brown. Typically
this type is free from grit, but near stream beds, pockets or layers of
sand are encountered in the lower subsoil.

In many places, especially near streams, the type as mapped in-
cludes some small areas of light-brown silt loam and some areas of
a brown sandy and fine sandy loam. In some places along the Des
Moines and North and South Skunk Rivers, where the Wabash silt
loam is closely associated with the Wabash silty clay loam, the line
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between the two has been arbitrarily drawn because of the difficulty
of distinguishing them accurately where they merge.

The Wabash silt loam is the most extensive first-bottom soil in
the county. It is important agriculturally and occurs imost exten-
sively along the North and South Skunk Rivers. Smaller areas lie
along the Des Moines River, Buckley, Middle, Cedar, Muchakinock,
and St. Joseph Creeks, and many of the smaller streams. The type
has a level topography, and drainage is poorly to fairly well devel-
oped. Owing to the uncertainty of overflow the type is not culti-
vated as extensively as it might be. The tree growth is sparse
except near stream channels, where there is considerable oak, maple,
elm, hickory, ash, and other species. Corn, wheat, oats, and hay are
the staple crops. Bluegrass grows well, and a large part of the
type is devoted to this grass and used as pasture for cattle, sheep,
and horses. Hogs are grazed on this pasture and on nuts and
acorns in the forested areas. Corn is the dominant crop and yields
ordinarily 25 to 85 bushels. Oats do well, yielding 20 to 40 bushels.
The soil is so fertile and strong that no attempt is made to maintain
or increase production by rotations.

In managing this soil the chief problem the farmers have is one
of establishing good drainage. The soil is loose, friable, and easily
plowed and cultivated. For corn it is sometimes plowed in the fall
and allowed to remain rough until spring. Many farmers have
tiled this soil in order to allow plowing and seeding earlier in the
spring, others have dug shallow ditches through the fields, which
hasten the run-off of surface water.

This land has a wide range in selling price. The value depends
largely upon the liability to overflow, the improvements, such as
clearing and drainage, and the location with reference to markets
and lines of transportation. The land is held at $50 to $275 an acre.

A considerable proportion of the Wabash silt loam could be im-
proved by drainage. The ditch now being constructed along the
South Skunk River and the one proposed for the North Skunk River,
when completed, will make the farming of this soil less uncertain, but
they will hardly prevent all inundations. Flooding of some areas
could be prevented by diking and building small open ditches.

Wabash silt loam, colluvial phase—The Wabash silt loam, col-
luvial phase, is a dark-brown to black silt loam 10 to 12 inches deep.
The subsoil to about 20 to 24 inches is a black heavy silt loam to
light silty clay loam, below which there lies a coal-black silty clay
loam to clay. The subsurface in places may be streaked with brown
and gray. The phase is variable in texture, having been formed by
the downward movement of soil particles from the adjoining slopes
by rain water or gravity, aided by cultivation and to a slight extent
by wind action. It occurs in the narrow V-shaped valleys of a very
large number of the smaller streams of the county, and along
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some of the outer margins of the wider valleys of the larger streams.
It has been deposited in narrow strips by sheet wash from the up-
lands, or in some places as alluvial fans or small outwash plains.
Drainage is poorly to fairly well developed.

The phase is not important agriculturally, owing to its small
acreage and its occurrence in narrow valleys. Only a small percent-
age of it is in cultivation, though it is very productive, corn and
hay giving excellent yields. It is used largely for pasture. Land
of this type is always sold with other soils. In many places the
areas need drainage and steps to prevent erosion.

WABASH SILTY CLAY LOAM.

The surface soil of the Wabash silty clay loam is a dark-brown to
plack friable silty clay loam 6 to 10 inches deep. This grades inte
the subsoil without much change in texture, structure, or color, un-
til at a depth of about 18 to 20 inches the material becomes slightly
mottled with drab and rusty brown, and at greater depth a dark-
drab, plastic clay mottled with brown and gray. The type is gen-
erally free from grit and sand. As mapped the Wabash silty clay
loam includes some small areas of Wabash clay, which consists of a
crumbly to granular black silty clay loam to clay, overlying a sub-
soil of heavy, dark-drab, sticky, waxy clay.

The Wabash silty clay loam occurs in first-bottom land along the
larger streams of the county. Some of the larger bodies lie in sec-
tion 18, T, 77 N., R. 17 W., and on the north side of the South Skunk
River, in sections 22 and 23, T. 76 N., R. 16 W., and in sections 7
and 18, T. 75 N., R. 14 W. Smaller bodies are developed along the
North Skunk and Des Moines Rivers, and along Middle and Mucha-
kinock Creeks and other minor streams. The type has a level to flat
topography, is low lying, and subject to overflow. The surface drain-
age is poor, and the subsoil, though not impervious, is so heavy the
rapid downward percolation of water is impossible. As a result the
land is often wet for long periods after heavy rainfall.

Only a small proportion of the type is under cultivation. It
supports a heavy growth of coarse grass. Corn, oats, wheat, hay,
and bluegrass occupy the cultivated areas. Cattle and hog raising
is important. The type is naturally strong-.and productive, and
under good moisture conditions gives good yields. It plows easily
when not too wet or too dry, the clods break down readily owing
to the granular structure of the soil. This type is sold in conjunction
with the Wabash silt loam and has about the same selling value.

The type would be benefited by the methods of treatment sug-
gested for the Wabash silt loam.

GENESEE SILT LOAM,

The soil of the Genesee silt loam is in color grayish brown to light
brown when dry and brown when wet. In texture it is a true silt
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loam, but it gradually becomes heavier with increase in depth. The
subsoil, beginning at 6 to 12 inches, is usually a little lighter colored
than the surface, and as a rule is a light silty clay loam, though ma-
terial of silt loam texture may extend to the lower subsoil. Both
soil and subsoil have a loose friable structure. The content of or-
ganic matter is lower than in the Wabash silt loam.

Several areas of Genesee silty clay loam have been included with
this type because of their small extent. These are located on the
west side of Muchakinock Creek, where it empties into the Des
Moines River, 1 mile north of Bellefontaine, and in sections 27, 28,
and 29, T. 75 N, R. 1T W.

The Genesec silt loam occurs mainly along the Des Moines River.
Some of the larger areas are located 1} miles southeast of Belle-
fontaine, 24 miles south of Givin, and along Bluff Creek from
Lakonta to the Des Moines River. Smaller areas are located along
the North and South Skunk Rivers and their tributaries. The type
has a flat topography, but owing to its rather loose and friable sub-
soil it is well drained between wet periods. The areas lie in the
first bottoms and are subject to frequent overflow.

The type, while of small extent, is productive and locally impor-
tant. The greater part of it is under cultivation and is devoted
mainly to corn, oats, and hay. Corn yields 25 to 75 bushels, oats
20 to 40 bushels, and hay 1 to 2 tons per acre. The selling price
ranges from $50 to $150 an acre.

The Genesee silt loam needs the incorporation of organic matter,
and liberal applications of manure should be made.

SARPY TINE SANDY LOAM.

The surface soil of the Sarpy fine sandy loam consists of 8 to 15
inches of material ranging in texture from fine sand to silt loam,
the areas of different textures being so small that differentiation on
the map was not deemed important. Prevailingly the soil is a fine
sandy loam of light brown to brown color. The subsoil is character-
istic of the series, being a brown loamy fine sand to fine sandy loam.
There is no sharp line between soil and subsoil. A few areas where
small sand “blows” occur have been included with this type. They
consist of fine sand with which there is not sufficient finer material to
bind the soil particles together.

The Sarpy fine sandy loam occurs in small areas and its total
acreage is small. Some of the larger areas lie just east of the Marion
County line where the Des Moines River crosses it, and small areas
are scattered along the Des Moines and the North and South Skunk
Rivers. The type is a first-bottom soil and owes its origin to recent
depositions of sandy sediments during periods of overflow. The
light soil and the sandy substratum insure good drainage between
overflows.
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This is not an important type because of its small acreage. Pos-
sibly 50 per cent of it is under cultivation. Practically all the crops
common to this region are grown successfully. Melons and other
truck crops could well be produced on this type. Few soils in the
area aré adapted to as great a diversity of crops as the types in the
Sarpy series.

Land values are variable, depending upon location, improvements,
and drainage. It is generally sold with alluvial land of other types.
Prices range from $30 to $175 an acre.

The Sarpy fine sandy loam should respond readily to green manur-
ing, as it needs organic matter.

SARPY LOAM.

The surface soil of the Sarpy loam consists of a brown loam, with
a depth of 8 to 12 inches, grading gradually into the characteristic
Sarpy subsoil—a brown loamy fine sand. The type is, however,
quite variable and as mapped includes as wide a range in texture as
the Sarpy fine sandy loam. Thus, there are patches of loamy fine
sand, fine sand, and silt loam, though the prevailing texture is a loam.

The Sarpy loam is a first-bottom soil, resulting from the deposition
of sandy material by overflow waters, usually on the immediate banks
of the stream. It occurs principally in small areas along the Des
Moines River. Omne of the larger bodies is situated just east of
Eveland Bridge. The type is level to slightly undulating, but in-
cludes some ridges of small extent. The drainage is good, owing to
the loose sandy nature of the subsoil. This soil is not important
agriculturally because of its small acreage, though it is fertile and
produces excellent yields of all crops common to this region. Melons
and other truck crops do especially well.

Its value is about the same as that of the Sarpy fine sandy loam.

SARPY SILT LOAM.

The surface soil of the Sarpy silt loam is a brown silt loam, having
a uniform, smooth texture, and typically about 12 to 14 inches deep.
It rests upon a subsoil which is lighter than the surface in texture
and, color, being generally a light-brown loam, loamy sand, or fine
sand. This lighter textured subsoil is the particular characteristic
that distinguishes the type from the Genesee silt loam, a closely
associated soil. Several small patches of a heavier Sarpy soil have
been included with the silt loam.

The Sarpy silt loam is developed typically along the Des Moines
River, north and east of Bellefontaine, 11 miles west of Fosterdale,
and one-half mile west and northwest of Eddyville. There are a
few smaller areas along the North Skunk and South Skunk Rivers.

The surface of the Sarpy silt loam varies from level to slightly un-
dulating, marked here and there by low sandy ridges or by depres-
sions in which the soil is of heavier texture. The drainage is good.
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The type occurs in the first bottoms and is subject to overflow. It
occurs normally on or near the banks of the streams and in places
forms a natural levee.

The Sarpy silt loam is of small extent and has little influence on
the agriculture of the county. It is, however, a very desirable soil in
years of sufficient rainfall to overcome a slight tendency to drought.
The land is productive, but crops are uncertain because of the oc-
currence of overflows.

Corn is the leading crop. Oats, timothy, alfalfa, and clover are
grown to a small extent. Melons and truck crops do well and are
produced for local use. Some of the type is used as pasture land.

Land of the Sarpy silt loam is usually sold with other types of
soil. The estimated selling price is $50 to $175 an acre, depending
upon improvements, location, and exposure to floods.

RIVERWASH.

Riverwash consists of recently deposited alluvial material. As
mapped in this area it consists mainly of heaps of loose, fine sand,
sand banks, and low-lying sand bars. The material is a grayish-
brown to gray sand varying widely in texture. Some waterworn
gravel occurs in small areas.

Riverwash occurs along the Des Moines River between bends, and
is subject to frequent overflow. It may or may not have a sparse
growth of brush, willow, and grasses. The type is practically non-
agricultural. A few attempts have been made to farm small patches,
with indifferent results.

SUMMARY.

Mahaska County is situated about the center of the southeastern
quarter of Towa. It has an area of 568 square miles, or 363,520 acres.
The uplands range from level to rolling. There is a large acreage
of bottom and terrace land.

The county is drained by three main streams that flow parallel and
diagonally across the county from mnorthwest to southeast. These
are the Des Moines, North Skunk, and South Skunk Rivers.

The 1920 census shows a total population of 26,270. Oskaloosa,
the largest town and the county seat, had a population of 9,427 in
1920. New Sharon, Barnes City, Fremont, Rose Hill, Eddyville,
Cedar, Evans, Leighton, and Wright are towns of less importance.

The county is well equipped with railroads, which supply direct
transportation to Des Moines, Minneapolis, St. Paul, Omaha, St.
Louis, and Chicago.

Mahaska County has a mean annual temperature of 49° F. and an
average rainfall of 29 inches. The normal growing season is 169
days.

The agriculture is based on general farming. Some farmers spe-
cialize in live-stock raising, while others prefer grain farming, Corn,
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oats, wheat, and hay are the principal crops. Bluegrass does well
and is used extensively for pasture.

About 94 per cent of the area of the county is in farms, and 85.9
per cent of all farm land is improved. The average size of the
farms in 1920 is reported as 122.9 acres.

Twenty-two soil types, one phase, and one miscellaneous soil are
correlated and mapped in Mahaska County.

The Grundy, Tama, and Putnam series include the dark-colored
prairie soils. These are well suited to corn and hay. They occupy
level to slightly rolling uplands between the stream valleys.

The Clinton is a light-colored series of loessial origin and supports
some forest growth. It occurs on the margin of the prairie soils and
between them and the stream valleys.

The Lindley silt loam occupies rather rough and rolling areas. It
originated from glacial material. This soil is used largely for pas-
ture land.

The Knox fine sand is of small extent. It is used largely for the
production of melons and truck crops.

The Union silt loam is composed of residual material from lime-
stone and shale. Its development is small and unimportant.

The Calhoun silt loam is a brown soil occupying old, high-lying
terraces. (eneral farm crops are grown on it.

The Plainfield loamy fine sand occupies only a small acreage and is
agriculturally unimportant.

The Bremer soils are black in color and occupy river terraces.
They are very productive where well drained.

The Waukesha silt loam is a dark-colored soil occupying high ter-
races of the main streams. It is strong and productive.

The Jackson silt loam is light-brown terrace soil used to produce
general farm crops.

The Buckner loam is a Des Moines River terrace soil of brown
color. Melons and truck crops principally are grown on it.

The Judson silt loam, while of small extent, is a desirable soil.
It is dark-colored and occupies a terrace position above overflow.

The Wabash soils are dark-colored types occurring in the first
bottoms along streams. They are naturally productive and are con-
sidered good grain and hay soils where drainage is well established.

The Genesee silt loam is a brown first-bottom soil. Tt is productive
and is used for general farming.

The Sarpy soils are located in the first bottoms and are subject
to overflow. They are naturally productive.

Riverwash is a miscellaneous soil consisting of sandy material of
recent deposition, usually on the immediate banks of the stream.

O



[Pusric REsor.UuTION—NO. 9.]

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
Americe 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 thou-
sand 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 necessary maps and illustrations to ac-
company it, a report on each area surveyed, in the form of advance sheets,
hound. 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 Representa-
tive for the congressional district or districts in which the survey is made, and
one thousand copies for use of the Department of Agriculture.

Approved, March 14, 1904,

[On July 1, 1901, the Division of Soils was reorganized as the Burcau of Soils.]
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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.

The U.S. Department of Agriculture (USDA) prohibits discrimination
against its customers. If you believe you experienced discrimination
when obtaining services from USDA, participating in a USDA program,
or participating in a program that receives financial assistance from
USDA, you may file a complaint with USDA. Information about how to
file a discrimination complaint is available from the Office of the Assistant
Secretary for Civil Rights. USDA prohibits discrimination in all its programs
and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex (including gender identity and expression), marital
status, familial status, parental status, religion, sexual orientation, political
beliefs, genetic information, reprisal, or because all or part of an individual’s
income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.)

To file a complaint of discrimination, complete, sign, and mail a program
discrimination complaint form, available at any USDA office location or
online at www.ascr.usda.gov, or write to:

USDA

Office of the Assistant Secretary for Civil Rights
1400 Independence Avenue, S.W.

Washington, DC 20250-9410

Or call toll free at (866) 632-9992 (voice) to obtain additional
information, the appropriate office or to request documents. Individuals who
are deaf, hard of hearing, or have speech disabilities may contact USDA
through the Federal Relay service at (800) 877-8339 or (800) 845-6136 (in
Spanish). USDA is an equal opportunity provider, employer, and lender.

Persons with disabilities who require alternative means for
communication of program information (e.g., Braille, large print, audiotape,
etc.) should contact USDA's TARGET Center at (202) 720-2600 (voice and
TDD).
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