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Major fieldwork for this soil survey was done in the period 1958--1962.. Soil names and 
descriptions were approved in 1966. Unless otherwise indicated, statements in the publica­
tion refer to conditions in the county in 1966. This survey was made cooperatively by the 
Soil Conservation Service and the Iowa Agricultural Experiment Station; it is part of 
the technical assistance furnished by the Soil Conservation Service to the Cass County 

Soil and Water Conservation District. 
~ 

HOW TO USE THIS SOIL SURVEY 

THIS SOIL SURVEY of Cass County 
contains information that can be ap­

plied in managing farms and woodlands; 
in selecting sites for roads, ponds, build­
ings, or other structures; and in ap.praising 
the value of tracts of land for agriculture, 
industry, or recreation. 

Locating Soils 

All of the soils of Cass County are shown 
on the detailed map at the back of this 
survey. This map consists of many sheets 
that are made from aerial photographs. 
Each sheet is numbered to correspond with 
numbers shown on the Index to Map 
Sheets. 

On each sheet of the detailed map, soil 
areas are outlined and are identified by 
symbol. All areas marked with the same 
symbol are the same kind of soil. The soil 
symbol is inside the area if there is enough 
room ; otherwise, it is outside and a pointer 
shows where the symbol belongs. 

Finding and Using Information 

The "Guide to Map.ping Units" can be 
used to find information in the survey. 
This guide lists all of the soils of the 
county in alphabetic order by map symbol. 
It shows the page where each kind of soil 
is described, and also the page for the ca­
pability unit, or for any other group in 
,vhich the soil has been placed. 

Individual colored maps sho,ving the 
relative suitability or limitations of soils 
for many specific purposes can be devel­
oped by using the soil map and informa-

tion in the text. Translucent material can 
be used as an overlaY. over tl1e soil map and 
colored to sl1ow soils that ha vc t.he srune 
limitation or suitability. For exa1nple, soils 
that l1ave a sligl1t limitation for a given 
use can be colored green, those with a 
moderate limitation can be colored yello,v, 
and those with a severe limitation can be 
colored red. 

Farmers and those who work with farm­
ers can learn about use and management 
of the soils in the section tl1at describes 
the soils and in the section that discu~es 
management of the soils for cultivated 
crops and pasture. Then they can refer to 
the section "'Voodland" for a brief dis­
cussion of the extent and types of wood­
land in the county, and the kinds of trees 
suitable for planting. 

Gam,e managers, sportsmen, and others 
eoncerned with wildlife will find informa­
tion about soils and wildlife in the section 
"Wildlife." 

Engineers and builders will find under 
"Engineering Properties of Soils" tables 
that give engineering descriptions of the 
soils in the county and that name soil 
features that affect engineering practices 
and structures. 

Scientuts and others can read about how 
the soils were formed and how they are 
classified in the section "Formation and 
Classification of Soils." 

N ewcom,ers vn O ass O·ounty w i 11 be 
especially interested in the section ''Gen­
eral Soil Map," where broad patterns of 
soils are described. They may also be in­
terested in the section "General N aturn of 
the County," ,vhich gives additional infor­
mation about the county. 
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UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE 
IOWA AGRICULTURAL EXPERIMENT STATION 

Cass County is in the southwestern part of Iowa (fig. 
1}. It has a total land area of 559 square miles, or 357,760 
acres. Atlantic, tl1e county seat, is 75 miles west of De.s 
~1oines, tl1e State capital, and 45 miles northeast of Council 
Bluffs. 

l\1ost of the acreage in tl1e county is in farms. Corn, soy-
beans, oats, hay, and pasture are the main crops, and corn 
is the pri11cipal grain crop. Most of the grain and forage 
that is gro,vn on the farms is fed to tl1e l1ogs and beef 
rattle that are raised in the county. 

1\-fost of the soils ii1 Cass County for1ned under prairie 
and are dark colored and fertile. Tl1e climate is subhurnid 
and continental. "\Vii1ters are cold, sum1ners are ,varm, and 
the growing season is long enougl1 for the crops gro,vn in 
the county to mature. 

How This Survey Was Made 
Soil scientists made this survey to learn what kinds of 

soils are in Cass County, where they are located, and how 
they can be used. 

They went into the county Imo,ving they likely would 
find many soils tl1ey l1ad already seen, and perhaps .some 
they had not. As they traveled oYer the county, they ob­
served steepness, length, and shape of slopes; kinds of 
native pl~nts or crops; kinds of rock; and many facts about 
the .soils. They dug or bored many l1oles to expose soil 
profiles. A profile is the sequence of natural layers, or hori­
zons, in a soil; it extends from the surface down to the 
rork material tl1at has not been changed much by leaching 
or by roots of plants. 

The soil scientists made co1nparisons among the profile.s 
! hey studied, and they co1npared these _profiles with those 
1n rounties nearby and in places more distant. They classi­
fied and named the soils according to nationwide uniform 
procedure,s. To use this survey efficiently, it is necessary 
to knov.' tl1e kinds of groupings most used in a local soil 
classification. 

~oils tl1at have profiles alrnost alike make up a soil 
series. Except for different texture in the surface layer, all 

1 Survey prepared under the general direction of W. J. B. BOAT­
MAN, now deceased, and Lacy HARMON, State soil scientists, Soil 
Conservation Service, and F. JI"'. RIECKEN, professor of soils, Iowa 
Agricultural Experimental Station. 
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Figure ].-Location of Cass County in Iowa. 

~he s?ils of one series have major horizons tl1at are similar 
~ ~h1ckness, arrangement, and other impormant character­
is~1cs. _Each soil series is named for a tow!1 or other geo­
gr a ph1c feature near tl1e place ,vhere a soil of that series 
was first observed and mapped. Mar.shall and Shelby, for 
exampl~, are tl1e names of two soil series. All the soils in 
t~e Un1!ed ~tates having the same series name are essen­
tially alike. 1n n~tural cl1aracteristics. 

Many .soil ~er1es contain soils that are alike except for 
~exture of their su~face layer. AccordinO' to this difference 
~n te~ture, separat~ons ca~lecl soil types 

0

are made. Within 
series, all the soils hav1no- a surface layer of the same 

texture b~loug to one soil type. Wabash silty clay and 
W3:bash silty c1'ay loam ,are two soil ,types in the Wabash 
series The d · ff · • 1 erence 1n texture of •their surface layer is 
•apparent from their names. 

Soin~ soil t~pes vary so much in slope, degree of erosion, 
nu~ber and size of stones or some other feature affecting 
their use, that practical s~gge,stions about their manao-e­
nient could not. be 1nade if they were shown on the s~il 
n1,~P. as one n111t. Such ~oil types are divided into soil 
~,~as~s. The narne of a soil phase indicates a feature tl1at 
a ec s inanagement. For exan1ple, Marshall silty clay loam, 

1 
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2 SOIL SURVEY 

O to 2 percent .slopes, is 011e of several phases of Marsl1all 
silty <'lay lon1n, a soi l type that ranges from nearly level 
to n1o<lerately steep . 

...-\.fter a fairly cletailecl guide for classifying and naming 
tl1e soils had l>een " ·orked out, the soil scientists drew soil 
boundaries on aerial photogra1)hs. Tl1ey used photograpl1s 
for their base n1ap because they sho,v woodla11ds, build­
i11gs, field l>orders, trees, and si1nilar details !hat greatly 
help in dra~vi11g bou11daries accurately. The soil map in 
tl1e back of this su rYey "·as prepared fro1n the aerial 
photograpl1s. 

The areas sho,,n on a soil 1nap are called mapping 
units. On 1nost n1aps detailed cnougl1 to be useful in plan­
ning managen1ent of farn1s and fields, a mapping unit is 
ne.arly equi,alent to a soil type or a pl1ase of a soil type. 
It is not exactly equivalent, because it is not practical to 
show on sucl1 a 111ap all the sn1all, scattered bits of soil of 
some otl1er kind that have been seen ,vithin an area that 
is don1i11antly of a recognized soil type or soil pl1ase. 

111 preparing son1e detailed 1na ps, the soil scientist has 
a problen1 of delineating areas where different kinds of 
soils are so intricately n1ixed, and so small in size, that it is 
not practical to s110,, tl1en1 separately on the map. There­
fore, he sho,,s this n1ixture of soils as one mapping unit 
and calls it a soil comJ?lex. Ordinarily a soil complex is 
named for the major soil series in it, for example, Judson­
Colo complex, 2 to 5 percent slopes. The soil scientist may 
also sho,Y as one n1a.p 1ping unit t,,o or more soils that l1ave 
differences not sig11ificant enough to make it practical to 
show tl1em separately on tl1e map. Such a mapping unit 
is called an uncliffere11tiated soil group. An example is 
Adair and Sl1elby soils, 9 to 14 percent slopes, severely 
eroded. 

Most sur·veys also include areas where the soil material 
is f-O rocky, ,c;o shallo,", or so frequently ,yorl{ed by wii1d 
and ,,ater that it cannot be classified by soil series. These 
areas are sho,,n 011 the 1nap like other mapping units, but 
they are giYen descriptive names, such as Alluvial land or 
~Iarsh, and are called land types. 

While a soil survey is i11 progress, samples of soils are 
taken, as 11eecled, for laboratory 1neasuren1ents and for 
engineering tests. Laboratory data from the same kinds 
of soils in other places are assembled. Data on yields of 
crops under defu1ed practices are assembled from farm 
r~cords an~ fro~ field or plot experiments on the same 
kinds of soils. Yields under defined management are esti­
mated for all the soils. 

But only part of a soil survey is done ,,hen t.he soils have 
been na1ned, described, an_d deljneated on the map, and 
tl1e laboratory da.ta a11d yield data, haYe bee11 assembled. 
The mass of detailed information then needs to be oro-a­
nized in a ,,ay tl1at it is readily useful to different gro~ps 
of readers, an~ong then1 far1ners, ranchers, n1anagers of 
,,ood~an_cl, eng1nee:s, a~1~ homeo,,ners. Gr~uping soils that 
are s1m1lar 111 ~u1t~b1l1ty for eacl1 sp_ec1fied use is the 
n1ethod of organ1zat1on co1nn1only used 1n the soil surveys. 
On tl1e basis of yield and practice tables and other data 
the soil scientists set up trial groups, and then test the~ 
by furtl1er study and by consultation ,Yith fnr1ners, ao-ron­
omists, e11gineers, and otl1ers. Then tl1e ,c;cientists adjust 
the groups according to tl1e results of their studies and 
consultation. Thus the groups that are finally evolved 
reflect up-to-date kno,\"ledge of the soils and their behav­
ior under present methods of use and management. 

General Soil Map 
. Tl1e general ~oil mav ~t th~ back of tl1is survey shows, 
1~ c?lor, tl1e s011 assoc1at1ons 111 Ca~s 9ou!1ty. A soil asso­
c1at1011 1s a l~ndscape that l1as a. d1st1nct1ve proportional 
pattern of soils. It normally consists of one or more major 
soils and at least one minor soil, and it is named for the 
major soils. The soils i11 one association may occur in 
~,notl1er, but in a different pattern. 

A map sho,ving soil associations is useful to people who 
want a general idea of the soils in a county, who want to 
compare different parts of a county, or "~ho ,vant to know 
tl1e location of large tracts tl1at are suitable for a certain 
kind of far1ning or other land use. Such a map is not suit­
able for planning the 1nanagen1ent of a farm or field, 
because the soils 1n any one association ordinarily di:ff er 
in slope, depth, stoniness, drainage, and other character­
istics that affect management. 

The soil associations in Cass County are described in 
the pages that follo,,. Associations 1 througl1 5 are in the 
uplands, and associatio11s 6 and 7 are along the ri,ers and 
sn1aller streams. Most of the soils of tl1e uplands formed 
in loess or glacial till. Soils of association 6 formed in 
alluYium on bottom lands, and tl1ose in association 7 
formed i11 allu,ium or in windblown silt on low stream 
b~nches or second bottoms. 

1. Marshall Association 
!JI ostly nearly le1)el to moderately sloping, well-drained , 
soils on 'UJJlands 

This association consists mainly of nearly level to mod­
erately slopi11g, well-drained soils on broad ridgetops 
and generally smooth side slopes. I t includes gently slop­
ir1g soils in drainage,,ays and strongly sloping to moder­
ately steep soils on side slopes. Tl1is association makes up 
about 20 percent of the county. A representative area is 
east of Atlantic near the junction of U.S. Highways 6 
and 71. 

Marshall soils are dominant in this association, but 
minor areas of Shelby and Adair soils, of Judson-Colo 
complex, 2 to 5 percent slopes, and of Ladoga soils also 
occur. Marshall soils make up about 90 percent of the asso­
ciation; Shelby and Adair soils, about 2 percent; and 
the other minor soils, the remaining 8 percent. 

The Marshall soils formed in loess under prairie grasses. : 
They occu,py all of the nearly leYel to n1oderately sloping , 
areas on the ridgetops and most of the strongly sloping 
to moderately steep areas on the side slopes. These soils are 
deep, dark-colored silty clay loams that ha"Ve good water­
l1olding capacity ancl are easy to work. They are ,vell 
suited to all crops commonly grown in the county, thougl1 1 

some moderately steep or severely eroded areas are bet• 
ter suited to pasture than to row crops. I\farshall soils are 
among the most productive and desirable soils in the 
county for farming. Response to management is good, and 
productivity is fairly easy to maintain. Farn1ing on the 
contour and terracing will help to control loss of soil and 
,vater through erosion. 

The 1ninor Shelby and .1:\dair soils occupy sn1nll areas 
generally belo,Y areas of l\Iarshall soils. 1'hese soils are not 
so well drained as the ~farshall soils, are lo,Yer in organic-
1natter content, and have seep spots in places. They gen-
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erally are far1ned along ,Yitl1 the ~(arshall 8oils, but they 
arc 11ot so "·ell suited t o ro,v crops. 

,Tuclson-Colo complex, 2 to 5 percent slopes, occupies 
a rt'as in so1ne of the drainage,Yays. ,Judson soils are "ell 
tli·ained or n1oderatcly \Yell drained, and ('lolo soils are 
poorly drained. These soils, ,Yhicl1 for1ned in local al­
luYinn1, have good n1oisture l1olding caparity. They can be 
cropped fairly i11tensiYely, but they require tiling or sur­
face drainage and protection from excessiYe runoff from 
nearby slopes. Ladoga soils forn1ed u11der grasses and trees. 
1'heir acreage is small. 

.A .. large part of tl1e soils on tl1e farn1s in this association 
is good for crops. The farmers generally gro,v grain and 
other crops ,and raise beef cattle and hogs. Much of the 
grain is fed to the livestock. 

The soils of this association generally are higl1ly fertile, 
but nitrogen and pl1ospl1ate fertilizers are needed if ro" 
1·rops a.re gro,,n intensively. ~lost of the soils are sligl1tly 
acid or 1nediu1n acid and require lime. The soils on the 
1,road, nearly level ridgetops are likely to be more acid 
than those in other parts of the association. 

2. Marshall-Shelby-Adai1· Association 
JI ostly ?noder·ately sloping to steep, well-drairied to some­
iohat poorly drained 8oils on uplands 

The soils in tl1is association are mainly 011 ridgetops and 
side slopes, tl1ough some areas are in drainage,vays. They 
arc mostly 1noderately sloping to steep but range from 
nearly level to very steep. Tl1ese soils make up about 26 

percent of the county . . A .. typical area is soutl1 of Atlantic 
11ear tl1e jtu1otio11 of Io,Ya Higl1,vay 414 and U.S. Higl1way 
71. 

Don1inant in this association are the Marsl1all, Sl1elby, 
n,nd .Adair soils. l\iarshall soi ls n1ake up about 60 percent 
of the association; Sl1elhy and .r\da,ir soils, about 20 per­
cent; and the n1inor soils, about 20 percent. Minor areas 
consist of Judson-Colo co1nplex, 2 to 5 percent slopes, and 
of Ladoga and Clarinda soils. 

Tl1e ~Iarshall soils are on the ridgetops, on the shoulders 
of slopes, and in places on the entire side of a slope. Adair 
soils occupy narro,v areas on tl1e n1iddle !)art of side slopes, 
i11 coves at the l1eads of drainage,vays, and in places on the 
tops of extended ridges. Shelby soils generally are on the 
lo"·er J)art of side slopes, and i11 the most strongly dissected 
areas, occt1py the entire side of slop~s. In many places areas 
of Shelby and ... i.\..dair soils are inter1ningled in a complex 
pattern. Small areas of .J udso11-Colo con1plex, 2 to 5 per­
cent slopes, are in the clrainageways. The relationship of 
tl1e soils to the landscape and to the parent material is 
sho,Yn in fig-ure 2. 

l\1arshall soils in this association range from nearly level 
to steep but are n1ostly n1oderately sloping or 8teeper. They 
are tl1e n1ost productive soils in this association. Use and 
n1anage1nent generally are the sa1ne as for the Marshall 
soils in association 1. 

Shelby and Adair soils are strongly sloping to very 
steep. Shelby soils are ,Yell drained to moderately ,vell 
drained. In uneroded areas their surface layer is dark 
colored and their subsoil is yellowish-brown clay loam. 

Figure 2.-Relationship of the soils in association 2 to the landscape and to the parent material. 
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Tl1e Shelby soils are less productive of row crops than t~e 
l\iiarshall soils. 1\.dair soils have a finer textured subsoil 
tha11 lut,,.e tl1e Sl1eltby soils. 1~hey are "·et aJ1d seepy i11 n1any 
})laces in ,Yet seaso11s, are so1ne,Yl1ait poorly drained, a11cl 
o-enerally are n1ore difficult to ,York than. tl1e Marsha.II and 
Sl1elby soils. 1\.dair soils are poorly suited to cultivated 
crops. They are better suited to per1nanent pasture or to 
rotation hay and pasture than to row crops. 

Of the n1inor soils, tl1e Ladog·a forn1ed under grasses 
and trees in loess and occupy positions si n1ilar to those 
occupied by the l\iiarshall soils. The Clari11da soils, ,Yl1ic.h 
occupy positions similar to those occupied by the Adair 
soils, are clayey. Tl1ey are seepy and ,Yet in many places. 

Most of the soils on farms in this association are suited 
to cultiYated crops. The far1ners generally raise liYestock 
and gro,v grain. Raising cattle for beef is fairly extensive, 
and some areas of Shelby soils are in permanent pasture. 

Terracing and contour farming are needed on the 
l\{arshall soils to prevent erosion and keep gullies from 
forming do,Ynslope in the Shelby and .Adair soils. Man­
agen1ent for the Judson-Colo co1nplex is like that given for 
this complex in association 1. 

The Shelby and Adair soils are less fertile than the 
11arshall soils and require nitrogen and phosphate. They 
also are typically more acid tl1an the Marshall soils and 
require more lime. 

3. Sharpsburg Association 
Nearly level to steep, 1-uell drained or moderately well 
dra.i11.ed soils on uplands 

This association consists n1ainly of nearly level to mod­
erately sloping soils on ridgetops and narro,v divides. It 
also includes strongly sloping to steep soils on side slopes 
that grade to gently sloping soils in drainage,vays. The 
soils make up about 11 percent of the county. A represent­
ative area is about 4 miles south of Anita along Iowa 
Highway 148. 

Sharpsburg soils are dominant in this association, 
though minor areas of Ladoga soils and of Judson-Colo 
complex, 2 to 5 percent slopes, also occur. About 90 percent 
of the area consists of level to moderately sloping Sharps­
burg soils. The remainin~ 10 percent consists chiefly of 
st.rongly sloping to steep Sharpsburg soils, though a small 
part is n1ade up of minor soils. 

The Sharpsburg soils formed in loess under prairie 
grasses. They are dark-colored, deep silty clay loams. These 
soils are "·ell drained to moderately "·ell drained and are 
mottled slightly higher in the subsoil than are the Marshall 
soils. Sharpsburg soils are on the ridgetops and divides 
and on side slopes above gently sloping soils of the Judson­
Colo complex in drainageways. vVithin areas of the 
Sharpsburg soils are small areas of Ladoga soils. 

Most of this association is used for general farm crops 
tl1ougl1 some is kept in pern1anent pasture. The Ladog~ 
sojls are farmed in the same ,vay as the surrounding 
Sharpsburg soils. Grain and livestock are the main prod­
ucts, and much of the grain is fed to fatten livestock for 
market. · 

Except in eroded or steep areas, row crops are grown 
in crop rotation on most of the soils. The soils generally 
~re easy to till but are likely to become h~rd and cloddy 
1-f cultivated ,vhen ,vet. If management 1s good, yields 
are favorable on most of tl1e soils. If ro,v crops are grown 

on the sloping soils, terracing and contour tillage are 
needed for controlling erosion and conserving moisture. 

The fertility of the Sl1arpsburg: soils is fairly high, 
but in intensively cropped areas nitrogen and phosphate 
fertilizer and barnyard manure are needed. Lime also 
generally is needed. 

4. Sharpsburg-Shelby-Adair Association 
Mostly gently sloping to steep, well-drained to some;what 
7JoorlJJ d'rained soils on u,plands 

The soils in tl1is association are mainly on ridgeto:ps 
and divides or on side slopes, though a few areas are 1n 
drainage,vays. Tl1ey are mostly gently sloping to steep 
and are ,Yell drained to somewhat poorly drained. This 
association makes up about 8 percent of the county. A 
representative area surrounds the to,vn of Massena. 

Dominant in this association are the Sharpsburg, 
Shelby, and Adair soils. Sharpsburg soils make up a:bout 
60 percent of tl1e association; Shelby and Adair soils, 
about 20 percent; and the minor soils, about 20 percent. 
Minor areas consist of Judson-Colo complex, 2 to 5 percent 
slopes, and of Clarinda and Ladoga soils. 

The Sharpsburg soils are on the ridgetops and divides 
or on the upper part of side slopes, and Shelby and Adair 
soils are on the lower part of side slopes. Small areas of 
Judson-Colo complex, 2 to 5 percent slopes, are in the 
drainageways. Clarinda soils are mostly on the lower part 
of slopes or occupy many of the wet, seepy coves. Ladoga 
soils generally are on the upper part of side slopes. The 
relationship of the soils to the landscape and to the parent 
material are shown in figure 3. 

The Shelby and Adair soils, and the minor Clarinda 
soils, are mostly strongly sloping to steep. The Shelby 
soils are easier to work than are the Adair and Clarinda 
soils, and crops on them respond better. In places, how­
ever, they are intermingled with Adair and Clarinda soils 
and cannot be cultivated sev.arately. 

Adair and Clarinda soils have high moisture-holdin_g 
capacity and lo,v fertility. They are hard when dry. Tl1e1r 
subsoil is sticky when wet and in places is exposed. These 
soils also generally are eroded and are difficult to till. 

Judson-Colo complex, 2 to 5 percent slopes, generally 
is not cropped intensively. In most areas surface drains or 
tile drains are needed to reduce wetness. 

Part of this association is in permanent pasture be­
cause the areas are steep and consist mostly of soils on 
glacial till that are not well suited to row crops. Only 
,vhen reseeding or renovating pastures or meadows are 
some of the areas used for row crops. Nearly all of the 
Sharpsburg and Ladoga soils are used for cultivated crops. 
In this association grain and livestock are the main prod­
ucts. 

.. A..11 of the soils in this association need nitrogen and 
phosphate fertilizer. Most of the soils also require lime. 

5. Shelby-Adair Association 
Al ostly strongly slopin,q to steep, well-drained to some­
w hat poorly drained soils on uplands 

The soils in this association are mostly in strongly slop­
ing to steep, fairly dissected areas and are well drained to 
some,vhat poorly drained. This association 1nakes up 
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Figure 3.-Relationship of the soils in association 4 to the landscape and to the parent material. 

about 21 percent of the county. A typical area is just 
across Turkey Creek, soutl1 of Anita. . . . . 

Shelby and Adair soils are do~inant 1n tl11s assoc1at1on, 
thouo-11 ininor areas of other soils occur. Tl1e Shelby and 
.\..dai~· soils and the 111inor Clarinda soils make up rubout 
60 percent of tl1e association. Small areas of J\1:arshall and 
Sharpsburo- soils of Judson-Colo complex, 2 to 5 percent 
slopes, and of tl~e less extensi~e. I(ennebec, Ladoga, and 
Nodaway soils occupy the rema1n1ng 40 per~nt. . 

The Shelby and .,.\dair soils and the Clarinda soils are 
on the lower part of slopes on glacial till. These s~ils a!e 
used mainly for hay and pasture, tl1ough_ trees grow 1n thin 
stands in some places. They are not suited !o row crops, 
because their fertility is low and they are di:flicult to till. 

The gently sloping t-0 ~oderately _sloping LaJoga, 
l\1ars11all, and Sharrsburg soils forn:ied i;1 loess on 11dge­
tops just above the Shelby a~d Adair so~ls and the Clar­
inda soils. They are "·ell su1ted to. cultivate~ c:rops but 
require good management to keep soil losses w1th1n allow-
able limits. . 

The Colo and Judson soils are in narro~v drainageways, 
and tlie I(ennebec, Nodaway, and Zook soils are ?n narrow 
bottom lands. ,.,\11 of tl1ese soils occupy areas_ Just below 
Shelby and Adair soils and the Clarinda soils and are 
highly productive. . . . . . . 

}riost of tl1e farn1ing in this assoc1at1on 1s. diversified. 
Grain and livestock raised for beef are !11e main _products, 
though the areas are also ~uited to dairy fa_r1:ning. Mo~t 
of the grain is fed to the livesto~k, and add1t1onal gr?-1n 
,vould need to be purchased to increase beef production 
unless tl1e farms were enlarged. . 

Additions of nitrogen and pl1osphate are beneficial for 

l1ay and pasture crops, as well as for cultivated crops. 
!\lost of the soils are acid and requi-re lime. 

6. Nodaway-Zook-Colo Association 
Nearly level, nwderately ioell drained to poorly drained 
;soils on bottom, lands 

The soils in this association are nearly level and are 
mostly on bottom lands, thougl1 small areas are on low 
bencl1es. They are moderately ,vell dirained to poorly 
drained. This association occupies 10 percent of the county. 
A typical area is nortl1,vest of Atlantic along the East 
Nishnaibotna River. 

Noda'\'i·ay, Zook, and Colo soils are dominant in this as­
sociation, but minor area:s of I(ennebec and W,abash soils 
also occur. Noda ,,ay soils 1nake up about 30 percent of the 
association; Zook soils, about 20 percent; Colo soils, about 
~0 percent; and the minor soils, the remaining 30 percent. 

The Noda"·ay soils are near stream channels throughout 
the county. They arc 1noclerately dark colored to light 
colored an_d are 1nedium textured. They a,re somewhat 
poorl~ drained to n1oderately ,vell drained and can be use?-
1ntens1 vely for crops. The co11tent of oro-anic matter 1s 
moderately lo,v, but the soils are easy to wirk and respond 
w~ll ~o o-ood management. They are tl1e most •productive 
so1ls 1n t11e association and do not require special practices. 

Zook soils are dark colored. Their content of oruanic 
1natter is high. 1'hey l1ave a fine-textured subsoil and are 
poorly drained to very poorly drained. Zool{ soils generally 
~tny ,vet later in spring than Noda,vay soils. If they are 
\.\·orked early in spring ,vhen ,vet, tl1ey puddle and then 
become cloddy "·hen dry. If tile is used to provide drain-
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age, it should be spaced closer than in coarser te.xtured 
soils and placed at a shallo,ver depth. . 

(~olo soils are <lark colored, are poorly drained, and have 
a. 1noclerately finr textnr<>cl snbsoil. They ar0 highly pro­
ducti\'C if drainage is provided. 1'ile generally can be 
used to proYicle drainage ~f outlets are ava~la))]C'. 

The 1ninor l{ennebec soils occupy areas s1n1Ilar to those 
occupied by the N odn ,,ay soils. They are ~lark colored but 
other,Yise are sin1ilar to the N ocla ,Yay soils and ~are used 
and 111nnaged the san1e. ,,r abasl1 soils a re fine textured 
throughout. They haYe a high content. of or~anic 1natter, 
but they are very poorly drained and therefore are poor 
for fnrtnino-. Tillao-e often is delayed because the areas re­
n1ain ,Yet l~1til lat: in spring. Ti~e drains do not_ ,York in 
the ,, .... abash soils, but surface drains can _be n~ed 1n 1~la~es. 

l\lost. of the acreage in crops on far1ns 111 this assoc1at1on 
is used for row crops. Areas in per1nanent pasture are near 
old stream channels or oxbo,Ys and are flooded frequently. 
The farmers generally gro,, grain as a casl1 crop, but some 
of the grain is fed to livestock. The Zook, Colo, and 
'\Vabasl1 soils generally occupy areas til1at are fartl!er a,-vay 
from tl1e strean1 C'h1annels tha11 itl1e N oda\vay and I\.enn~bec 
soils. They a.re subject to flood1ing !n some places, pa!­
ticularly 111 lo,v areas, and open ditches are neeided 1n 
n1any places to pro"ide drainage. On these soils soybeans 
a,nd ·,vl1eat are gro"'ll i11 many })laces. 

The soils in this association -are highly fertile. If they are 
cropped intensively, ho\vever, nitrogen and phosphate 
fertilizer are needed. 

7. Marshall-Bremer-Nevin Association 
Nearly level, 1oell-drained to JJoorly drained soils on 
benches 

This soil association consists of nearly level, well­
drained to poorly drained soils on benches. The areas are 

Figure 4.-Representative area of soils of the Marshall-Bremer­
Nevin association in the foreground and upper right on low 
benches. An eroded escarpment separates the areas from the 

bottom lands where cattle are grazing. 

mainly along the East Nishnabotna River, ·but small areas 
are along other streams in tl1e county. Tl1e association oc­
cupies about 4 percent of the county. A representative area 
is 2 miles nort.11 of Gris,vold ( fig. 4). 

Dominant in this association are the Marshall, Breiner, 
and Nevin soils. l\{arshall soils make up a:bout 45 percent of 
the association; Bremer soils, about 20 percent; Nevin 
soils, about 10 percent ; and the minor soils, the remaining 
25 percent. Minor areas are made up of Colo, Corley, 
Hun1eston, Minden, and vVabash soils. The relationship of 
the soils in association 7 to the landscape and the parent 
material are shown in figure 5. 

Marshall soils, the most extensive in this association, 
formed in loess underlain by old alluvium. The alluvium 

Figure 5.-Relationship of the soils in association 7 to the landscape and the parent material. 

, 
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consists of stratified silt and sand and is ait a depth be­
tween 10 and 20 feet. These soils are used and managed 
about the same as those Marshall soils in the uplands 
ha ,Ting similar slopes ( see association 1) . 

The Bremer and Nevin soils formed in alluvium. They 
haYe a dark-colored surface layer and are high ii1 organic 
n1atter. Bremer soils are poorly drained and are moder­
ately fine textured to fine textured. Nevin soils are some­
what poorly drained and are moderately fine textured. The 
water table is high in both of tl1ese soils during wet 
seasons. Bremer soils need artificial drainage. 

form. It precedes the technical description that identifies 
layers by A, B, and C horizons and depth ranges. The 
technical profile descriptions are mainly for soil scientists, 
e11gineers, and others who need to make a more t11orough 
ana precise study of tl1e soils. 

In describing the r~presentative profile, the color of each 

Drainage is the main factor limiting use of the Colo soils 
for crops. Tl1ese soils are used and managed the same as 
the Colo soils in the Nodaway-Zook-Colo association. 

Small areas of Corley, Humeston, and Minden soils gen­
erally are within areas of the 1\1:arshall soils in shallow 
depressions. °'i\T ater tends to pond on these soils after rains. 
Open sur:fi~e drainage is beneficial if outlets ,are provided. 

The minor y\T abash soils occupy low benc·hes in this as­
socia,tion. These soils are very poorly drained, have a high 
corrtent of clay in the surface layer and subsoil, and are 
in poor tilth. They arc better suited to wheat and soybeans 
than to other cultiYated crops. Tile drains do not work 
,vell in these soils, but surface drainage is beneficial if 
outlets are available. 

All of the soils in this association require good manage-
ment, and except for 1\1:arshall soils, they generally re­
quire artificial drainage. In many places outlets are dif­
ficult to obtain because of the distance from the main 
channel of a stream. 

Most of tl1e acreage in this association ~s used for c~l-
tivated crops. Some of the wet areas are difficult to drain 
and are used as permanent pasture. On most of the farms 
grain is grown as a cash crop or grain and livestock are 
the main products. Two or three large farms ·have pure­
bred herds of beef oattle. A livestock research farm is in 
this association near Atlantic. 

If the soils in this association are cropped intensively, 
nitrogen and phosphate fertilizers are needed. l\1ost of the 
soils also require lime. 

Descriptions of the Soils 
This section describes the soil series and mapping units 

of Cass County. The acreage ~nd proportion_ate ext~nt ?f 
each mapping unit are given 1n table 1. Their location 1n 
the county is shown on the detailed soil map at the back of 
this survey. . . . 

The procedur~ is_first to d~cr1be the soil series, ~nd then 
the mapping units 111 that series. Thus, to get full informa­
tion on any mapping unit, it is necessary t? read the d~­
scription of that unit and also the d~scnpt~on of the ~011 
series to which it belongs. As mentioned 1~ the s_ect1on 
"How This Survey Was Made,". not all mappmg units _are 
members of a soil series. Alluvial land, for example, 1s a 
miscellaneous land type that d.oes not bel_ong to a soil 
series. It is listed nevertheless, 1n alphabetic order along 
,vith the soil seri~. Described along with some mapping 
units are small areas of contrasting soils. Special symbols 
used to locate such soils on the map are shown in the legend 
to the detailed soil map. . . . . 

_In comparing a mapping unit wit?- 3: soi~ series, many 
will prefer to read the short descr1pt1on 1n paragraph 

l1orizon is described in words, such as yellowish brown, 
but it can also be indicated by symbols for the hue, value, 
and chroma, such as l0YR 5/4. These symbols, called Mun­
sell color notations (27) ,2 are used by soil scientists to 
evaluate the color of the soil precisely. For the profiles de­
scribed, the names of the colors and tl1e color symbols are 
for moist soil unless stated otherwise. 

Following the name of each maJ?ping unit, there is a 
symbol in parentheses. This symbol identifies the mapping 
unit on the detailed soil map. Listed at the end of each 
description of a mapping unit is the capability unit in 
which the mapping unit 'has been placed. The page on 
which each capability unit is described can be found by 
referring to the "Guide to Mapping Units" at the back 
of this survey. Many terms in the soil descriptions and in 
other parts of this survey are defined in the Glossary. 
Predicted yields for all of the soils are given in table 2. 

Adair Series 
In the Adair series are dark colored or moderately dark 

colored, moderately well drained to somewhat poorly 
drai~ed soils. These soils formed under prairie grasses in 
reddish, fine-textured horizons of old glacial till soils 
call~d paleosols, which formed during an earlier geologic 
period and were later buried under loess. The Adair soils 
forn:ied after the buried soils were exposed by geologic 
erosion. 

The Adair soils . are in the uplands in narrow areas 
arou~d side slopes, m coves at the heads of drainageways, 
and 1n many places on the tops of long ridges. Slopes 
range from 5 to 18 percent. Adair soils occur throughout 
the C?unty. The largest areas, however, are in the western 
part m the more rolling tracts just east of the East Nishna­
botn~ Riv_er, or are in the eastern two-thirds of the county. 
Adair soils are near the Clarinda Ladoga Marshall 
Sharpsburg, and Shelby soils. ' ' ' 

Th:e surface la:yer is very dark brown and very dark 
grayish-brown, friable light clay loam to light gritty silty 
clay loa~. It has ~ne subangular blocky structure and is 
about 8 1.nches thick. The subsoil extends to a depth of 
about 50 1~ches and ha~ subangular ~locky structure. It is 
dark grayish-brown~ friable to 1?-rm light clay loam in the 
upper :part. The middle part 1s dark-brown, firm light 
clay with many red, strong-brown and yellowish-red 
mottles. The ~ower part is yel1owish-r~d and red, very firm 
clay loam with many brownish-gray and grayish-brown 
mottles. 

A~air soils have high available moisture capacity and 
medium to low conte:1t of organic matter. Permeability is 
v~ry slow. These soils are low to very low in available 
n1trog~n and phosphorus and medium to low in available 
po_tass1uJ?-, They are medium acid in most places. Adair 
so1l_s typically are. seaso~ably wet and seepy in areas near 
tl1e1r boundary ,v1th soils upslope that are derived from 
loess. 

a Italic numbers in parentheses refer to Literature Cited, p. 78. 
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TABLE I .-Approximate acreage and proportionate extent of the soils 

Soil 

Adair clay loam, 5 to 9 percent slopes, moder-
ately eroded _____________ - ______ - - - - - -

Adair clay loam, 9 to 14 percent slopes_ - _ - - - - -
Adair clay loam, 9 to 14 percent slopes, moder-

ately er oded ____ ________ - - - - ___ - - - - - - - - -
Adair clay loam, 14 to 18 percent slopes, 

moderatelv eroded ____ - ----- __ - - - - -- -- - -
Adair soils, V 5 to 9 percent slopes, severely eroded _________ ___________________ ____ _ 

Adair and Shelby soils, 9 to 14 percent slopes, 
severely eroded ____________ - ___ - _ - - - - - - -

Adair and Shelby soils, 14 to 18 percent slopes, 
severely eroded _______ - - _ - - ______ - - - - - - -

Alluvial land ___________________________ - ~ 
Ankeny fine sandy loam __________________ _ 
Bremer silty clay loam ___ _________________ _ 
Calco silty clay loam _____________________ _ 
Clarinda silty clay loam, 5 to 9 percent slopes __ 
Clarinda silty clay loam, 5 to 9 percent slopes, 

moderately eroded __________ - - - - - - - - - - - -
Clarinda silty clay loam, 9 to 14 percent slopes_ 
Clarinda silty clay loam, 9 to 14 percent slopes, 

·moderately eroded __________________ ___ _ 
Clarinda soils, 5 to 18 percent slopes, severely eroded _______ _______ _____ _____________ _ 
Colo silty clay loam _____ ______________ --- _ 
Colo silt loam, over"•ash __________________ _ 
Colo-Nodaway complex ___________________ _ 
Corley silt loam, 0 to 2 percent slopes ______ _ 
Gara loam, 9 to 14 percent slopes __________ _ 
Gara loam, 9 to 14 percent slopes, moderately eroded ________________________________ _ 
Gara loam, 14 to 18 percent slopes _________ _ 
Gara loam, 14 to 18 percent slopes, moderately eroded _______ ___ ______________________ _ 

Gara loam, 18 to 25 percent slopes, moderately eroded ________________________________ _ 

Gara soils, 14 to 18 percent slopes, severely eroded ________________________________ _ 

H agener soils, 9 to 18 percent slopes, moder-ately eroded __________ _________________ _ 
Humeston silt loam ______________________ _ 
Judson silt loam, 0 to 2 percent slopes ______ _ 
Judson silt loam, 2 to 5 percent slopes ______ _ 
J udson silt loam, 5 to 9 percent slopes ______ _ 
Judson-Colo complex, 2 to 5 percent slopes __ _ 
Kennebec silt loam ______________________ _ _ 
Ladoga silt loam, 2 to 5 percent slopes ___ ___ _ 
Ladoga silt loam, 5 to 9 percent slopes ______ _ 
Ladoga silt loam, 5 to 9 percent slopes, moder-

ately eroded ___________________________ _ 
Ladoga silt loam, 9 to 14 percent slopes _____ _ 
Ladoga silt loam, 9 to 14 percent slopes, moder-ately eroded __________________ _____ ____ _ 
Ladoga silt loam, 14 to 18 percent slopes ____ _ 
Ladoga silt loam, 14 to 18 percent slopes, mod-

erately eroded _________________________ _ 
Ladoga silt loam, benches, 2 to 5 percent ~opes ____________ _______ ______________ _ 

Ladoga soils, 9 to 14 percent slopes, severely eroded ____________________________ ___ _ 

Ladoga soils, 14 to 18 percent slopes, severely eroded ___________ ___ __________________ _ 
"rvlarsh ____________________________ __ ____ _ 

Marshall silty clay loam, 0 to 2 percent slopes __ 
l\Iarshall silty clay loam, 2 to 5 percent slopes __ 
Marshall silty clay loam, 5 to 9 percent slopes __ 
l\Iarshall silty clay loam, 5 to 9 percent slopes, 

moderately eroded __________________ , ___ _ 
l\ilarshall silty clay loam, 5 to 9 percent slopes, 

severely eroded ________________________ _ 
Marshall silty clay loam, 9 to 14 percent slopes_ 

1 Less than 0.05 percent. 

Acres 

1,806 
852 

11 ,445 

594 

255 

4,385 

2,612 
530 
119 

1,154 
94 

317 

899 
135 

1, 419 

596 
2,662 
3,018 
1,938 

135 
226 

279 
343 

681 

182 

193 

422 
159 

3,392 
13, 422 

473 
58,848 

2, 400 
987 
631 

1,683 
509 

2,343 
332 

839 

343 

415 

281 
405 

2, 553 
28,434 

6, 536 

21,486 

949 
3, 816 

P ercent 

0. 5 
.2 

3. 2 

I 

Soil 

Marshall silty clay loam, 9 to 14 percent slopes, 
moderately eroded ______________ ____ ___ _ 

Marshall silty clay loam, 9 to 14 percent s lopes, 
severely eroded ________________________ _ 

Marshall silty clay loam, 14 to 18 percent 
slopes, moderately eroded _______________ _ 

. 2 Marshall silty clay loam, 14 to 18 percent 
slopes, severely eroded __________________ _ 

. 1 Marshall silty clay loam, benches, 0 to 2 per-

1. 2 
cent slopes ____________________ _ - ______ _ 

Marshall silty clay loam, benches, 2 to 5 per-
cent slopes ____________________________ _ 

. 7 Marshall silty clay loam, benches, 5 to 9 per-

. 1 cent slopes, moderately eroded ___________ _ 
( 1) Minden silty clay loa m, benches ___________ _ 

. 3 Nevin silty clay loam __ ___________________ _ 
( 1) Nodaway silt loam ____ ___________________ _ 

. 1 Nodaway silt loam, channeled _____________ _ 
Olmitz loam, 2 to 5 percent slopes __________ _ 

. 3 Sandstone rock land ______________________ _ 
Sharpsburg silty clay loam, 0 to 2 percent slopes _________________________________ _ 

. 4 Sharpsburg silty clay loam, 2 to 5 percent slopes ________________________________ _ 

. 2 Sharpsburg silty clay loam, 5 to 9 percent 

. 7 slopes ________ - - - - - - - - - - - - - - - - - - - - - - - - - -
• 8 Sharpsburg silty clay loam, 5 to 9 percent 
. 5 slopes, moderately eroded _______________ _ 

(
1
) Sharpsburg silty clay loam, 9 to 14 percent 

. 1 slopes _________________________________ _ 
Sharpsburg silty clay loam, 9 to 14 percent 

. 1 slopes, moderately eroded _________ - - - - - - -

. 1 Sharpsburg silty clay loam, 9 to 14 percent 
s lopes, severely eroded __________________ _ 

• 2 Sharpsburg silty clay loam, 14 to 18 percent 
slopes, moderately eroded _______________ _ 

• 1 Sharpsburg silty clay loam, 14 to 18 percent 
slopes, severely eroded __________________ _ 

· 1 Shelby loam, 5 to 9 percent slopes, moderately eroded _______ _________________________ _ 

(1) 
1.0 
3. 8 
. 1 

· 1 Shelby loam, 9 to 14 percent slopes _________ _ 
Shelby loam, 9 to 14 percent slopes, moderately 

16. 4 
.7 
.3 
.2 

eroded ________________________________ _ 
Shelby loam, 14 to 18 percent slopes _________ -
Shelby loam, 14 to 18 percent slopes, mod-

erately eroded ______________________ - - - -
Shelby loam, 18 to 25 percent slopes, mod-

erately eroded _________________________ _ 
Shelby soils, 9 to 14 percent slopes, severely eroded ________________________ ________ _ 

· 5 Shelby soils, 14 to 18 percent slopes, severely · 1 eroded ________________________________ _ 

Shelby soils, 18 to 30 percent slopes, severely 

: i Sh:~gi~icfai~ -~a"°~pi;~,- 5- to -9 -p;;c~~ t- slop-e;: 

2 
moderately eroded _____________ __ ______ _ 

· Shelby-Adair complex, 9 to 14 percent slopes __ 
Shelby-Adair complex, 9 to 14 percent slopes, 

· 1 moderately eroded _________________ - - - - -
Shelby-Adair complex, 14 to 18 percent slopes, 

. 1 moderately eroded ___________ ________ - - -
Shelby-Adair complex, 18 to 25 percent slopes, 

. 1 

.1 

.7 
7.9 
1. 8 

6. 0 

.3 
1. 1 

moderately eroded _____________ ________ _ 
Shelby-Adair complex, 18 to 30 percent slopes, 

severely eroded ______________________ __ _ 
Wabash silty clay ____________ ____________ _ 
Wabash silty clay 1.oam ___________________ _ 
~ook silty clay loam ______________________ _ 

ook silt loam, overwash ___ _______________ _ 
Quarries, metropolitan, and miscellaneous_ 
Water -------------------------------

Total ___________________________ _ 

Acres Percent 

39, 666 11. 1 

3, 163 I . 9 

2, 947 . 8 

1, 037 . 3 

3, 247 . 9 

2, 704 . 8 

928 . 3 
1, 132 . 3 
2, 390 . 7 

10, 230 2. 9 
2, 463 . 7 

540 . 1 
89 (1) 

1, 751 .5 

13, 510 3. 8 

3, 231 . 9 

17, 298 4. 8 

1, 408 . 4 

13, 226 3. 7 

691 . 2 

566 . 1 

452 . 1 

462 . 1 
795 . 2 

4, 260 1. 2 
1, 278 . 3 

4, 024 1. 1 

759 . 2 

1, 242 . 3 

1, 533 . 4 

628 . 2 

283 . 1 
769 . 2 

9,947 2. 8 

4, 888 1. 4 

375 . 1 

504 . 1 
2, 423 . 7 
1, 262 . 4 
5, 512 1. 5 
2, 026 . 6 
2, 912 . 8 

681 . 2 

357,760 100. 0 



.. 

, 

CASS COUNTY, IOWA 
9 

Representative profile of Adair clay loam on a sligl1tly 
concave slope of 10 perce11t that faces east and is moder­
ately eroded (75 feet nortl1 and 100 feet east of tl1e soutl1-
,yest cor11er of the SE¼Sv,r¼ sec. 33, T. 76 N., R. 35 N.) : 

Ap-0 to 8 inches, very dark bro,vn ( l0YR 2/2) and very 
dark grayish-brown ( l0YR 3/2) light ,c;,lay lonm to 
light gritty silty clay loam that is very dark grayish 
brown (l0YR 3/2) ,vhen kneaded; cloddy but breaks 
to fine granular !'.tructure in the upper 3 inches and 
medium, fine, subangular blocky structure belo,v; 
friable ; a fe"', flue, distinct mottles of strong bro"'n 
(7.5YR 5/6) in the lo-.ver 2 inches; common to many 
very fine pores; n1edinm acid; abrupt boundary. 

Bl-8 to 16 inches of light clay loam that is mostly dark grayish 
brown (l0YR 4/2) but is 30 percent dark bro"·n to 
brown (l0YR 4/3) ; a few, fin~. distinct mottles of 
strong brown (7.5YR 5/8) ; moderate, fine and medium, 
subangular blocky structure; friable to firm ; very 
thin, discontinuous clay films in tbe lo,ver part; 
many, yery fine tubular pores within peds; many, fine, 
soft oxide concretions: medium acid; clear boundary. 

IIB21t- 16 to 20 inches, dark-brown to brown (7.5YR 4/ 4) 
light clay : common, medium, pr ominent mottles of 
light olive bro,vn (2.5Y 5/4) to grayish brown (2.5Y 
5/2) and many, medium. prominent mottles of strong 
brown (7.5YR 5/8) and yeUo,vish red (5YR 4/8) ; 
strong, medium, subangular blocky structure; firm; 
continuous clay films on ver tical faces; a few soft 
oxide concretions ; many small and fine pebbles ind.i­
ca te a stone line; medium acid ; clear boundary. 

IIB22t-20 to 31 inches, dark-brown to brown (7.5YR 4/ 4) 
and brown (7.5YR 5/4) light clay; many, medium, 
prominent mottles of red (2.5YR 4/8) and common, 
medium, distinct mottles of yellowish red (5YR 5/6) 
and light reddish brown ( 5YR 6/4) ; strong, medium, 
subangnlar blocky structure; very firm; many, thiek, 
continuous clay films on ped faces; a few fine oxide 
concretions; fragments of very fine gravel are more 
common than in the IIB21t horizon; medium acid; 
gradual boundary. 

IIB23t-31 to 42 inches, strong-brown (7.5YR 5/8) and red 
(2.5YR 4/8) heavy clay loam; many, coarse, prom­
inent mottles of light brownish gray (2.5Y 6/2) and 
grayish brown (2.5Y 5/2) ; moderate, coarse, subangu­
lar blocky structure ; very firm ; many, thin, discon­
tinuous <'lay films on pe-d faces; soft oxide concre­
tions and some fine pebbles; medium acid; gradual 
boundary. 

IIB3-42 to 50 inches, light clay loam but otherwise similar to 
the material in the IIB23t horizon. 

The sur face layer ranges from light clay loam to light 
silty clay loam in texture, depending on the degree of slope and 
the amount of erosion that has taken place. This layer ranges 
from black to very dark grayish brown in color and is 6 to 
14 inches thick. The subsoil is brown to strong brown or 
reddish bro,vn, has reddish mottles, and is 40 to 45 percent 
clay where the texture is finest. Except in eroded areas, a 
layer of ~bbles generally is in the upper part of the subsoil. 
The subsoil typically is between 36 and 48 inches thick and is 
underlain by yello,visb-brown to olive-brown, mottled clay 
loam. 

Adair soils a re not so clayey as the Clarinda soils, and they 
have more sand and gravel in their surface layer and subsoil 
and a reddish, rather than gray, subsoil. Their subsoil is redder, 
more clayey, and firmer than that in the associated Shelby 
soils. 

Adair clay loam, 5 to 9 percent slopes, moderately 
eroded (AdC2).-This soil occupies narrow areas on short 
side slopes or is on long ridges below soils formed in loess. 
Many areas are on slopes abo,·e drainageways occupied by 
Judson-Colo complex, 2 to 5 percent slopes, a,nd some areas 
occupy slopes above areas of Shelby soils. The areas 
generally are between 5 and 25 acres in size and are widely 
scattered throughout tl1e county. 

The surface layer of this soil generally is sligl1tly tl1icker 
tl1an that i11 t11e profile described as representative for the 
series. Also, areas that have less tl1an 3 inches of the orig­
inal surface layer re1naining are less extensive tl1an in 
~'\<lair clay loan1, 9 to 14 percen t slopes, 1noderately eroded. 
In places the surface I.ayer ranges from 7 to 12 inches in 
thickness, and t11ese areas generally are pastured. 

Ma11y areas of this soil are in cultivated crops, but some 
areas are in pasture. This soil is not well suited to cultiva­
tion but generally is farmed along with adjacent, more 
pern1eable soils. 

If this soil is used for row crops, contour tillage is 
11eecled. Further erosion can be prevented and gullies keP.t 
fron1 forming by placing terraces above this soil in soils 
111ore suita;ble for terrace construction. Ii1 many places 
seepage spots occur, but tl1eir ,Tetness oa11 be reduced by 
placing interceptor tile upslope in the more permeable soils. 
(\1pa)1Yility unit III(r2. 

Adair clay loam, 9 to 14 percent slopes (AdD).-This 
soil generally occupies narro,v areas on side slopes, but in 
s01ne places it is on long ridges. It is downslope from less 
sloping Ladoga, Marsl1all, and Sharpsburg soils and gen­
erally 1s upslope from Sl1elby soils. The areas of this soil 
range from about 5 to 30 acres in size, and they occur 
throughout the county. 

Tl1e surface layer of this soil is black or very dark gray 
clay loam 10 to 14 inches thick. In small areas less than 3 
inches of tl1e original surface layer remains and these 
area_s are sh.own. o~ the soil map by the symbol for. severe 
erosion. Th~s s011 1s subject to erosion through runoff if 
t~1e surface 1s not protected. It is likely to seal over if it is 
tilled when wet and to become hard and cloddy as it dries. 
. Include~ witl1 this soil are some areas that have about 30 
inches of silty material overlying the fine-textured reddish 
subso~l. The_se ai:e~s are too small to be mapped separately. 

This Ada,ir soil 1s better suited to semipermanent hay or 
pasture crops tl1an to row crops and many areas are in 
pastur.e. ~t can be used occasionally for row crops. In many 
areas it is used !or row crops along with adjacent soils 
that are better suited to row crops. If this soil is cultivated 
contour tillage is needed. Areas that are wet because of 
~eepage can b~ pr~tected ?Y :rlacing interceptor tile in areas 
Just above this soil. Gullies 1n the sides of slopes ought to 
be fille~. and s_l1aped and then stabilized by seeding grass. 
Capability unit IVe-2. 

Adair clay loam, 9 to 14 percent slopes, moderately 
~~oded (AdD2).-Most areas of this soil are just below 
<11eas of tl1e ~harpsburg and Marshall soils. Some areas 
ho"•eyer, are Just belo"· the Clarinda soils, and some ar~ 
~1pslope fro1n the Shelby soils. I11 a fe,v places this soil lies 
Just abo_ve t~1e_ ~~arshall and Sharpsburo- soils. In many 
areas th1~ soil is intermingled with the Shelby soils and is 
mapped 111 a complex ,v1tl1 tl1e1n. Areas of this soil are 
scattered throughout the colu1ty and most of them are 
betw~fl: 5 and 30 acres in size. ' 
. ts This 1.8 t~e 11:ost extensive Adair soil in the county, and 
1 pr~_file 1s hke the one described as rf}presentati ve for 
the series. ~n so1ne ~mall areas the surface layer is dark col­
ored and silty and 1s 10 to 12 inches thick. In some severely 
£roded ar~as, the plo"· layer consists of brown material 
ormerly in tl1e subsoil; these areas are too small to be 

1n~~red ~e~arately. 
. 1 h.1s tioil is better suited to hay and pasture than to ro,v 

crop:-;, 1ough ro,v crops can be gro\vn occasionally. In 
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B22tg-19 to 28 inches, dark olive-gray (5Y 3/2) light silty 
clay ; a few, fine, prominent mottles of olive_ ( 5Y 4/3) 
and a fe,v, fine, distinct m·ottles of yellowish brown 
(lOYR !"i/6) ; 1noderate, fine and medium, suba'Il~a r 
blocky structure; firm; distinct sheen on peds, which 
may be clay ; a fe,v very fine pores ; neutral; gradual 
boundary. 

B23g-28 to 34 inches, olive-gray (5Y 4/2) heavy silty clay 
loam; many, fine, prominent n1ottles of yello,vish 
bro,vn (IOYR 5/6) and a few, fine, dis tinct mottles of 
dark bro,vu to bro,vn ( IOYR 4/3) ; moderate ito strong, 
fine and mediun1, subangnlar blocky structure; friable 
to firm; sheen on rped:-;, ,vhich may be clay ; a few fine 
pores; a fe,v oxides; neutral; gradual boundary. 

B;{g-3--1 to -!2 inches, oliYe-gray (JY :3/:l) :--ilty c-lay lonn1 that is 
olive (5Y 4/3) ,vhen kneaded; many, n1edium, prom­
inent mottles of yello,vish bro\Yn (IOYR 5/6) ; \vealc, 
fine, subangular b1'ocky stru0ture to n1assive; friable to 
firm; the ntunber ~nd size of oxides increase wi,th 
depth; neutral: gradual bonnclai-y. 

Cl---42 to 60 incher.;, olive (5Y 4/3), stratified coarse silt loam 
and silty clay loam ,vith yello\vish-bro,vn (IOYR 5/6) 
mottles; compaction varies, and the amount of silt and 
clay also varies; neutral. 

The surface layer ranges from black to very dark gray in 
color and from 12 to 2-1 inehes in thic-kness. The sub:,;oil is 
2:1: to 36 inches thick and is 38 to 44 percent clay in thl' finest 
textured part. It is dark gray to gray in the uppPr part and 
olive gray to gray in the lo,Yer part. 1\Iottle:-; occ·ur in the sub­
soil, and they increase in :-;ize and abunclanC'e ,vith depth. 
They typiea llJ' a re bro,vn, dark grayish bro,vn, or yello,yi:,;h 
bro,vn in color. Stratified eoarse silt and silty clay loam occur 
in places belO\Y a depth of 40 inches, and in places sand leni-es 
are present nt a de1)th belo,v 8 feet. 

Bremer soils are finer textured than Co1•ley soils and have 
a thicker surface layer than Hnme:-;ton ~oils. They laek the 
light-colored llayer t hat occurs just below the surface layer 
in the Corley and Humeston soils. 

Bremer silty clay loam (0 to 2 p ercent slopes) (BrJ .­
This is the only Bremer soil mapped in the county. Indi­
vidual a.reas are fairly Jia.rge, and son1e are as much as 120 
acres. 

The profile of this soil is like the one described as rep­
resentative for the series. rl'he surface layer generally is 
thickest nearest the uplands. On son1e of the areas, fresh 
sediment is deposited each year unless practices for control 
of runoff and erosion are establisl1ed on surrounding areas 
in the uplands. 

Included with this soil are some areas of ,, ... abash soils 
that are too small to be mapped separately. 

Most areas of this Bremer soil are in row crops. If 
artificial drainage is provided and otl1er good management 
is used, ro,v crops can he gro,vn frequently . .l\. ,vay to 
protect this soil from local runoff is to construct di,·ersion 
terraces in areas abo,·e this soil. I~ecause this soil dries out 
slo,vly, it generally must be ,Yorked later in spring than 
adjacent. soi]s to prevent puddling and c]o<l<ling. Tilth 
consequently is likely to be a problem even if drainage is 
in1provecl. Capability unit II ,v-2. 

Calco Series 
In the Calco series are dark-colored, poorly drained 

soils on lo,v strea,n1 benches. These soils for1ned in moder­
ate] y fine textured, calcareous al1uviu1n. The native vege­
tation ,vas prairie grasses that, con1d tolerate ,vetness. 
Calco soi'ls are on botton1 lands along the East Nishnabotna 
River near the town of Griswold. In n1any places they 
occupy lo"·er areas than the su rrounding Bremer, Colo, 
Nevin, and ,,rabasl1 soils and are subject to ponding 
because of runoff or overflow. 

The surface layer is black, friable to firm silty clay 
loam. It has fine and 1nedin1n subangu]ar bloC'ky structure 
and is about 36 i11ches thick. The subsoil and substratum 
consist of very dark gray, slightly plastic si lty clay loam 
that is n1ottled ,vitl1 dark grayish brown and strong bro,vn. 
Structure is subangular blocky. Calco soils are calcareous 
throug·hout tl1e profile. In places fraginents of snail shells 
are in the profile. 

These soils l1ave high available moisture capacity and 
a l1igh content of organic matter. Permeability is moderate 
to moderately slow. The areas are ,vet, mainly because the 
,Yater table is high, but some areas also are subject to 
over.Ao"· and ponding. Calco soils are calcareous through­
out. They generally are low or very lo,v in available phos­
phorus and potassium and 1nediun1 in a, ail able nitrogen. 

Representative profile of Calco silty clay loam on a 
lo,Y, alluvial be11ch (400 feet north and 160 feet east of 
road fro1n the southwest corner of tl1e s1,r¼N'\V¼ sec. 8, 
T. 74 N., I~. 37 vV.): 

Ap--0 to 9 inches, black (lOYR 2/1) silty clay loam; mod­
erate, fine and meC::ium, subangular blocky structure; 
friable to firm ; a few fine pores; fine fragments of 
snail shells; moderately alkaline; strongly calcareous; 
gradual boundary. 

A1~9 to 16 inches, black (N 2/0) silty clay loam; 1noderate, 
fine and medium, subangnlar blocky strueture; friable 
to firm ; a few fine pores; common fine fragments of 
snail shells; n1oderately alkaline; strongly calcareous; 
gradual boundary. 

A13- 16 to 27 inches, black (N 2/0) silty clay loam; weak, 
coarse, blocky structure that breaks to moderate, 
fine, subangular blocky ; friable to firn1; a fe,Y fine 
pores; a fe,v fine fragments of snail shells; moderately 
alkaline; strongly calcareous; gradual boundary. 

A14-27 to 36 inches, black (N 2/0) silty clay loam: weak, 
medi'llil11, subangular blocky structure ; friable to firm ; 
a few fine pores; a few fine fragments of snail shells; 
moderately alkaline; strongly calcareous; gradual 
boundary. 

Bg-36 to 44 inches, very dark gray (N 3/ 0) silty clay loam; 
common, fine, distinct mottles of dark grayish brown 
(2.5Y 4/2) ; weak, medium, subangular blocky struc­
ture; friable to firm; slightly plastic; moderately 
alkaline; weakly calcareous; gradual boundary. 

Cg-44 to 50 inches, very dark gray ( lOYR 3/ 1) light silty 
clay loam; many, medium distinct mottles of dark 
grayish brown (2.5Y 4/ 2) and cmnmon, fine, prom­
inent mottles oo' s trong brO\Yn (7.5YR 5/8) ; 1nassive 
with some vertical cleavage; friabl e to firm; slightly 
plastic; water table present; n1oderately alkaline; 
weakly calcareous. 

Calco soils typically are black or very dark gray to a depth 
of 36 inches or more. They grade to lighter gray colors in 
places below this depth. In many pla<'es mottling is masked 
by the dark colors. The texture generally is siltJ eluy loan1 
throughout the profile. In some places the subsoil is ,~eakly 
developed, and in other places a thick, <lnrk-colored surface 
layer directly overlies a grny RUbstratn111. gxc·ept hel,nY the 
plow layer, boundaries between the soil layprs are gradual or 
diffuse. 

Calco soils a re calcareous throughout but other,Yi::.<> are 
s imilar to Colo soils. 

<";a~co silty clay loam ro to 2 percent sloprs) (Cal.­
This 1s the only Calco soil mapped in the county. The areas 
are small. They are scattered on lo,Y a.11uvia1 h0ncl1es along 
the East Nisl1nabotna River nen.r other c:;oils on benches. 
such as Bremer, Minden, Nevin, and "\'\rabash silty clay 
loan1s. 

Tl1e profile of this Calco soil is like the one described 
as representative for the sel'ics. 'This soi l is subjc('t to 
s] ight ponding in 1nany places. :F'e"· suitable outlets are 
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aYailable for surface drainage. Tile drainage is effective 
if outlets can be provided. Tiltl1 generally is good. 

If ,,etness can be corrected, row crops can be grown 
frequently on this soil. Tl1e soil contains excess lime; 
special applications of fertilizer containing potassium and 
phosphorus are needed. Cap,tbility unit 11 "~-1. 

Clarinda Series 
In tl1e Clarinda series are poorly drained to very poorly 

drained, dark-colored soils. These soils formed in glacial 
till. This till is o-ray clay that commonly is called gumbotil. 
Gumhotil \,as the subsoil of a soil tl1at once "·as at the sur­
face of the nearly level Kansan drift plain. L ater a deposit 
of loess covered the gumbotil, but geologic erosion has re­
moYed the loess in many places and has exposed the old, 
buried soil. These buried or once-buried soils are called 
paleosols. Since exposure the native vegetation has been . . 
pra1r1e grasses. 

Clarinda soils ~ommonly occupy narrow areas on side 
slopes, but many areas are in coYes at the he.ads of drai11-
age\vays. Tl1ey l1ave slopes of 5 to 18 percent. These soils 
are associated ,vith soils derived from both loess and gla­
cial till. They occur iI1 every township in the county but 
are most common in tl1e eastern t,vo-thirds of the county, 
east o-f the East Nishnabotna River, near the Adair, 
Sharpsburg, and Shelby soils. Areas of Clarinda soils less 
tl1an 2 acres in size are shown on the soil map by the spot 
symbol for clay. 

The surface layer is black to very dark gray, friable to 
firm silty clay loam about 12 inches thick. The subsoil, 
,vhich extends to a depth of 60 inches, is dark grayish­
brown to grayish-brown, friable to firm light silty clay in 
the upper part, and it has many dark-brown to brown mot­
tles. It grades to lightbro,vnish-gray, very firm and plastic 
clay having many yello,vish-brown and strong-bro\vn mot-
tles. Structure is subangular blocky. 

These soils have high available moisture capacity and 
medium to low content of organic matter. They are very 
slo,vly permeable and are wet and seepy in spring and 
during periods of high rainfall. Clarinda soils typically 
are low in available nitrogen, very low to low in available 
phosphorus, low to n1ediu1n in available potassium, and 
medium acid. 

Profile of Clarinda silty clay loam on a 7 percent slope 
that faces north ( 430 feet ,vest and 50 feet soutl1 of tl1e 
northeast corner of sec. 23, T. 7 4 N ., R. 37 vV.) : 

Al- 0 to 7 inches, black (l0YR 2/1) silty clay loam: weak, 
fine, subangular blocky structure; friable; 1nedium 
acid ; clear boundary. 

A.3-7 to 12 inches, black (l0YR 2/1) heavy silty clay loam 
that is very da rk gray (l0YR 3/1) when crushed; 
weak, fine, subangular blocky structure ; friable to 
firm; medium acid; gradual boundary. 

IIBl-12 to 16 inches, ver y dark gray (l0YR 3/1 ) and dark 
grayish-brown (2.5Y 4/2) light silty clay that is dark 
gray (l0YR 4/1) when crushed; a few, fine, distinct 
mottles of dark brown to brown (7.5YR 4/4) ; mod­
er.ate, fine, subangular blocky structure; friable to 
firm ; medium acid; gradual boundary. 

IIB21tg-16 to 22 inches, grayish-bro,,,n (2.5Y 5/2) light silty 
clay; many, medium, distinct mottles of dark brown to 
bro,vn (7.5YR 4/4) in the 10,ver part of t his horizon: a 
few very dark brown ( l0YR 2/2) organic sbainings ; 
moderate, fine, angular blocky structure; firm; a few, 
fine, dark oxides; the vertical faces of peds have thick 

continuous clay films but these are discontinuous on 
faces of horizontal peds; medium ,acid; gradual bound-
ary. 

IIB22tg- 22 to 38 inches, light bro,vnish-gray (2.5Y 6/2) clay; 
many, medium, distinct mottles of yello,vish brown 
(l0YR 5/6) ; .strong, fine, subangular blocky struc­
ture; very firm and plastic; common, medium con­
cretions of iron and manganese ; thin, di,scontinuous 
clay films on vertical and horizontal races of peds; 
medium acid ; gradual boundary. 

IIB31tg-38 to 48 inches, light brownish-gray (2.5Y 6/2) clay; 
many, coarse, prominent mottles of yello,vish brown 
( l0YR 5/8) ; strong, fine, subangular blocky struc­
ture; very firm and plastic; many, medium and 
coar se concretions of iron and manganese; faint, thin 
clay films on vertical cleavage faces ; medium acid; 
gradual boundary. 

IIB32tg-48 to 60 inches, light brownish-gray (2.5Y 6/ 2) silty 
clay or clay ; many, coarse, prominent mottles of 
strong brown (7.5YR 5/6) ; strong, fine, subangular 
blocky structure ; very firm and pl·astic ; iron oxides 
are concentrated in pockets and occur 4J:s concretions· 
medium ,acid. ' 

The surface l~yer ra•nges from black to very dark gray and 
very dark. grayish brov.·n to dark gray, depending upon how 
much erosion has taken place. It commonly is 10 to 14 inches 
thick in relat~vely uneroded areas. The subsoil ranges from 
da rk gray to _light brownish gl'ay and light olive gray. ~'.lottles 
of dark gra~ish brown, yellowish brown, and very da rk gray 
are common 1n the subsoil and i,ncrease in size and number with 
depth. Thickness of the subsoil varies, but in most places it 
r~nges ,from 2½ to 5 feet. The texture throughout the subsoil is 
silty clay or cliay, and the c1ay content ranges from 45 to 55 
percent. In most of the subsoil, pebbles and fine gravel gener-
ally a re lacking. , 

Clarinda soils are grayer than Adair soils and hive a thicker 
more clayey subsoil. They also have less sand and grovel in th~ 
surface l1ayer and subsoil. 

Clarinda silty c~ay ~o~m., 5 to 9 percent slopes (CdC).­
In many places this soil 1s 1n coves at tl1e heads of drain­
ageways .on ~lopes below soils formed in loess. In other 
places this so~l occupies narro\v areas on side slopes above 
areas of Adair and Shelby soils. Individual areas are sel­
dom more than 15 acres in size. 

The _surface l~yer is b~ack to very dark gray and gen­
~ral~y IS 7 to 14 1nc~es thick. Its content of organic matter 
IS l11ghe1; than th0:t In any of the other Clarinda soils. The 
ol~, buried subsoil generally is thicker than in Clarinda 
soils on stronger slopes. In seasons of high rainfall and 
after the frost leaves the ground in sprinO' this soil is wet 
and seepy. As it dries it becomes hard and cloddy, and in 
dry summers deep cracks form in it. This soil erodes read­
ily when cultivated, has low fertility is in poor tilth and 
is difficult to manage. ' ' 

Included with this soil are some areas of a Clarinda 
silty clay loam on slopes of 2 to 5 percent . These included 
areas arb upslope from this soil. 

Areas of this Clarinda soil generally are small and are 
farmed the same as surrounding soils better suited to row 
crops. This soil is well suited to hay or pasture, though 
r?,:v crops can be grown occasionally if wetness and ero­
sion are controlled. Some areas are suitable for wildlife 
habitats. 

W etn~ss and seep~ge can be reduced by placing inter­
ceptor tile upslope 1n the more permeable soils on loess. 
A way to control erosion and prevent gullying is to con­
struct terraces upslope to reduce the amount of runoff 
" ·ater moving over this soil. Tilth and fertility can be im­
proved, and the productivity of grain and forage crops 
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increased, if crop residues and fertilizer are added. Ca­
pability unit IV,v-1. 

Clarinda silty clay loam, 5 to 9 percent slopes, mod­
erately eroded (CdC2).-This soil general]y occupies nar­
row areas on side slopes or is in coves at the heads of 
drainag·e"·ays. The areas are do,,nslope from the Ladoga, 
Marsl1a]l, and Sharpsburg soils and upslope from dra1n­
age"Tays occupied by Judson-Colo complex, 2 to 5 percent 
slopes: I1~diviclual areas generally are bet,veen~ 5 •and 20 
acres 111 s1ze. 

The subsoil of this soil generally is tl1icker than that 
in the Clarinda soils on steeper slopes. In many places 
plowing has mixed material from the subsoil into the sur­
face layer. Tl1e soil therefore usually is difficult to till. T~1e 
surface soil is hard and cloddy when dry. Cracks form 111 
the surface layer as it dries and extend into the subsoil. 
ii?st areas are seepy a11d wet, especially in spring and in 
rainy seasons. 

Included witl1 this soil are small areas that have less 
than 3 inches of tl1e original surface soil remaining. In 
these areas the gray clay subsoil is exposed in many places. 
Also included are some small areas of Adair and Shelby 
soils. 

Many areas of this Clarinda soil are in permanent pas­
ture, ,vhich generally is a good use. Most cultivated areas 
are farn1ed along ,,ith adjoining, more productive soils. 
If wetness is reduced and erosion is controlled, row crops 
can be grow11 occasionally. 

Placing interceptor tile in soils upslope is a way to re­
duce wetness. Erosion can be controlled by terracing the 
soils upslope. Tile does not function in this soil, and the 
clayey subsoil, irregular slopes, and gullies make construc­
tion of terraces impractical. In many places corn grown 
on this soil is stunted and yellowed. Capability unit 
IVw-1. 

Clarinda silty clay loam, 9 to 14 percent slopes 
(CdD).-This soil occupies many narrow areas around side 
slopes and in concave coves at the heads of upland drain­
ageways. The areas are between the higher lying Ladoga, 
Marshall, and Sharpsburg soils and the lower lying Adair 
and Shelby soils. They generally are between 5 and 15 
acres in size and occur throughout the county. 

The surface layer is black to very dark gray in color 
and ranges from 7 to 14 incl1es in thickness. Permeability 
of the subsoil is very slo,v, and runoff therefore is ex­
cessive. The content of organic matter is about medium. 
This soil is wet and seepy in spring and in seasons when 
rainfall is above a ,·erage. It is sticky when wet and is hard 
and cloddy ,vhen dry. The soil consequently is difficult to 
till and hard to manage. 

Included witl1 this soil are small areas of Adair and 
Shelby soils. Also included are some areas of a. soil that 
has slopes of as much as 19 percent. 

This Clarinda soil is poorly suited to cultivated crops, 
but some areas are cropped along with surrounding soils 
more suit&ble for cult.1vation. Row crops are grown oc­
casionally when renovating pastures and establishing 
stands of hay. 

TerraciD;g the loessal soils upslope and farming them on 
the contour are ways of controlling erosion. Placing inter­
ceptor tile upslope in the Ladoga, Marshall, and Sharps­
burg soils helps to reduce wetness. Capability unit IVe-2. 

Clarinda silty clay loam, 9 to 14 percent slopes, mod­
erately eroded (Cd02).-In some places this soil occupies 

narrow areas ·around the sides of hills, but in many other 
places the areas are around tl1e heads of upland drainage­
,ya,ys. The areas are bety;een the l1igher lying Marshall and 
Sharpsburg soils and the lo"·er lying Adair and Shelby 
soils. They range fron1 about 5 to 25 acres in size and are 
scattered throughout. the county. 

This is the most extensive Clarinda soil mapped in the 
county, and its profile is like the one described as repre­
sentative for the series. Material from the subsoil has been 
mixed in the surface layer by plowing, and this layer is 
sticky and plastic when ,vet and is hard when dry. Tilth 
is poor. Permeability is very poor, and tl1e soil dries out 
slo~·ly. Many areas are very seepy and wet. 

Included ,vitl1 tl1is soil are some areas of Adair and 
Shelby soils. These included soils are too small to be 
mapped separately. 

Tl1is Clarinda soil is poorly suited to cultivated crops, 
tl1ough some areas are cropped along with surrounding 
soils more suitable for cultivation. Crops on this Eoil 
generally are yellow and stunted in growth. This soil is 
,,ell suited to hay or pasture, and many areas are left 
in permanent pasture. Some isolated areas are suitable for 
use as ,vildlife habitats. 

Because of low fertility, it is hard to establish a good 
cover of vegetation on tl1is soil. Large amounts of barn­
yard manure and fertilizer are therefore needed when es­
tablishing grasses and legumes for hay or pasture. vVet, 
seepy areas ca11 be partly dried by placing interceptor tile 
upslope in the Ladoga, Marshall, and Sharpsburg soils. 
Even then, this soil generally is somewhat wet and 1s hard "" 
to manage. Gullies in this soil need to be filled in, shaped, 
and seeded to grass for use as waterways. Farming on the 
contour and placing terraces just above this soil in soils 
better suited to terracing provide protection from further 
erosion and gullying. Capability unit IV e-2. 

Clarinda soils, 5 to 18 percent slopes, severely eroded 
(Ce03).- These undifferentiated soils occupy narrow areas 
on side slopes and in coyes at tl1e heads of drainageways. 
They are between tl1e higher lying Ladoga, Marshall, and 
Sharpsbt1rg soils and the lo,ver lying 4£\..dair and Shelby 
soils. Clarinda soils are in the eastern two-thirds of tl1e 
county. l?-dividual areas generally are between 5 and 15 
acres 1n size. 

~he surface layer of these soils is 3 inches or less tl1ick. 
I~ 1s dark grayi~h brown or dark gray in color and is 
s1l~Y. clay loam, silty clay, or clay in texture. iro~t of tl1e 
?r1gmal surface layer has been lost through erosion. and 
1n many places the subsoil has been exposed by plowing. 
The present surface layer is clayey and is in poor tilth. 
These soils puddle readily and are slow to absorb moisture. 
When dry, the surface la.yer becomes ha.rd and cloddy and 
ci:a~ks readily. Consequently, tillage is difficult. Pern1ea­
b1l1ty _of the subsoil is very slow, and n1noff t11erefore is 
excess1_ve. Even if seepage is controlled by interceptor tile, 
the soils are very slow to dry out and ren1ain wet for 
long peniods. 

Included with these soils are many areas of 1\dair and 
Shelby soils that are •too small to be mapped separately. 
Also included are small areas of soils that are not eroded 
or. that are 1noderately eroded. In otl1er included nroas a 
thin layer of loess is on the surface at the upper edge of 
t.he soil areas. 

These Clarinda soils are not $Uita.ble for row crops, 
but small areas generally are farmed ,vith surrounding 
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~oils tl1at norn1a.lly are used for cu]tivated crops. Pasture 
1s a good use. Son1e areas are suitable for use as wildlife 
habitats. i1any or ~he side slopes are cut by gullies, and 
son1e areas ~re left idle because of se,,ere gullying. 

Constructing terraces abo,e tl1ese soils i11 the Ladoga 
~1ar~hal1, and Sha_rpsburg soi_ls l1elps to control furtl1e1~ 
eros~on and .. gullyn1g .... \.pply1_ng barnyard manure and 
a_d~u1g fert1l1zer a1:e ,,ays to 1mprove soil tilth and fer­
t1l1ty. These practices also are. helpful in establishing 
seedings of hay a11d pasture. Ca.uability unit VIe-2. 

Colo Series 
Colo soils are nearly level, dark colored, and poorly 

drained. Tl1ese soils formed i11 silty alluvium. The native 
v-egetation was prairie grasses tl1at could tolerate wetness. 
Colo soils occur tl1rougl1out ithe county. They occupy many 
areas along tl1e East N isl111abot.na River on low stream 
benches or seco11d botto1ns. In 1nost places they a.re associ­
ated ,vith the ICennebec, Noda,vay, and Zook soils on first 
bottoms and witl1 the Judson soils in narrow upland 
dra.inagewa ys. 

The surface }ayer is black, friable silty clay loam that 
has medium a11d fine subangula.r blocky structure and is 
about 30 incl1es thick. The subsoil is black or very dark 
gray, friable to firm silty clay loam and extends to a 
deptl1 of about 50 inches or more. It has ,,eak prismatic 
structure thait breaks to Sl1bangular blocky. 

Th~ soils have l1igh available moisture capacity and 
high content of organic matter. Permeability of the sub­
soil is moderate to moderately slow. The soils generally 
are wet because the ,Yater table is higl1 and the areas 
are subject .to flooding:. Surface draiinage is desirable in 
many places, but tile drai11s ,,ork quite ,,ell in tJ1ese soils. 
Tilth generally is good in cultivated areas. Colo soils are 
medium in available nitrogen and 1)hoopl1or us, a.re medium 
to high in potassium, and are slightly acid to neutral. 

Representative profile of Colo silty clay loam on a slope 
of about 1 percent ( 84 feet east and 354 feet south of 
the northwest corner of sec. 33, 'I'. 75 N., R. 36 W.) : 

Ap-0 to 8 inches, black ( lOYR 2/1 ) or very dark brown 
(lOYR 2/ 2) light silty clay loam; ,veak, medium, sub­
angular blocky structure ; friable; a few fine roots; seems 
compacted; medium acid; clear boundary. 

A12-8 to 18 inches, black (N2/ 0) silty clay loam that is black 
(lOYR 2/ 1) ,vhen crushed; weak and moderate, fine, sub­
angular blocky structure; friable ; a fe,v fine wormholes; 
slightly acid ; gradual boundary. 

A13-18 to 30 inches, black (N2/0) silty clay loam; weak, 
medium, prismatic structure that breaks to ,veak and 
moderate, fine, subangular blocky structure ; friable; a fe,v 
fine pores; neutral; gradual boundary. 

Bl-30 to 43 inches, black (lOYR 2/1) silty clay loam that 
is black (lOYR 2/1) or very dark gray (lOYR 3/1) ,vhen 
crushed; ,Yeak, medium, prismatic s tructure that breaks 
to ,-~teak and moderate, medium, subangular blocky : friable 
to firm ; slight sheen on peds; a fe,v fine wormholes; 
neutral; gradual boundary. 

B2-43 to 51 inches, very dark gray ( lOYR 3/ 1 ) heavy silty 
clay loam; ,veak, medium, prismatic structure that breaks 
to moderate, medium, subangular blocky; firm; slight 
sheen on peds; neutral. 

Colo soils have a thick, blaclc to very d,a.rk gray surface layer 
and a ,veakly developed subsoil. The subsoil in many areas 
is darkened with organic matter. The black to very dark gray 
eolors generally extend to a depth of 36 inches or more, and in 
places gray or dark-gray colors are present belo,v this depth. 
Any mottles that are present generally are masked by the 
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dark colors. In texture the surface layer and subsoil are silty 
clay loam. Some areas of Colo soils, however, have 6 to 16 
inches of overivash on the surface. This overwash is very dark 
grayish-brown, stratified silt loa1n. Except belo,v the plo,v layer 
boundaries between t he soil layers a re gradual or diffuse. ' 

Colo soils, unlike Zook silty clay loam, are silty clay loam 
throughout, rather·than silty clay at a depth below 20 inches. 
They are more clayey than the Kennebec soils, have stronger 
structure, and are more poorly drained. 

~olo silty clay loam. (0 to 2 perce11t slopes) (CgJ.- This 
soil commonly occurs 1n both narrow and wide stream 
valleys throughout the county. In many places the areas 
a,re at the place where small tributaries empty onto bot­
t~ms of the main ~tre~m. Many small areas are in depres­
sions, and water 1s likely to stand in these areas after 
rains. A few small areas are severely channeled. Some 
ar.eas are as much as 100 acres in size. 

This .is ~he most extensiv~ Colo soil in the county. I ts 
pr<?file 1s like the one described as r epresentative for the 
series. 

Included with this soil are some areas of K ennebec 
Noda way, and Wabash soils less than 2 acres in size. Tl1es~ 
areas are too small to be mapped separately. Also included 
are some areas tl1at have a surface layer of black silt loam 
about 20 to 30 inches tl1ick. 

Most of this Colo soil is used for cultivated crops even 
though the areas are flooded occasionally. Areas th~t are 
flooded frequently or that are inaccessible are in pasture. 
A few severely cl1anneled ar.eas which total about 25 
acres, also are in pasture. ' · · 

Row crops can be grown frequently on this soil. In many 
places tile drainage is needed to reduce wetness. In areas 
that are frequently flooded, surface drainage may also be 
needed. Outl_ets for both tile and surface drainage gener­
ally ~re ~vailable. If ad~qua.te. d.r~inage is provided and 
flooding 1s controlled, this soil is highly productive. Some 
areas can be protected frol? runoff by p] acing diversion 
terraces at the base of adJacent slopes. Capability unit 
Ilw- 1. 

Colo silt loam, overwash (0 to 2 percent slopes) (Ch).­
Some areas of this soil are at the base of upland slopes 
near Judson soils. Other areas are on the larger flood 
pl.a1ns, nea~er the stream channels, and are associated 
,vith Colo silty clay loam and with K ennebec Nodaway 
and Wabash soils. Individual areas generally ~re betwee~ 
10 and 60 acres. 

Tl~is soil l1as .6 to 16 inches of stratified, very dark 
g~ay1.sh-°?r?wn, silty overwash on the surface, but it other­
wise is.si11:1lar to Qolo silty c]ay loam. The overwash gen­
erally is .silt loa1:11n texture. It was deposited by ov.erflow 
fron1 a.dJacent !·1,·ers or creel{s in most places, but in some 
places it was laid down by streams flowing through the up­
lands. In so!Ile areas the overwash is silty clay loam in 
t~xture and is mottled with iron stains. Beec'tuse· the mate­
rial h as. bee~ deros_ited s~ recently, the content of organic 
ma~ter 1n this soil 1s med1u!Il to low. The subsoil is poorly 
drained, but ~he overwash 1s somewhat better drained. 

Included \\'1th tl1is soil are some areas of Colo silty clay 
loam that are too ~mall ~o be mapped separately. 
. If adequate drainage is provided and if this Colo soil 
is protecte~ fro~ overflo,v, row crops can be grown fre­
quently. Tile drains "·ork satisfactorily and are needed in 
1nany areas. In areas not protected from overflow the re­
~ponse of crops is reduced in so1ne years because ~f flood­
ing. Capability unit Ilw- 1. 
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Colo-Nodaway complex (0 to 2 percent slopes) (Cn).­
The soils of this complex are on first botto1ns adjacent t o 
stream cl1annels. They are n1ostly in the soutl1ern part of 
the county next to the higl1er lying Aclajr, IJadoga, Shelby, 
and Sl1arpsburg soils. In n1any pl aces, 110,v~~er, .J udso11 
soils also border areas of tl1is co1nplex. Ind1v1dual areas 
generally range from 10 to 80 acres. 

Colo silty clay loam and Nocla,vay silt loam are tlH! 
dominant soils in this complex, and each is described in 
detail u11der its respective series. 

These soils are subject to flooding by meandering strean1s 
or by runoff from higher lying areas. The Colo soil ge11-
erally is "'et because of a l1igl1 ,Yater table and floocli11g. 
Internal drainage in the Nodaway soil is f air, but the 
areas sometimes are \Yet because of oYerflo,Y. The N ocla ,,ay 
soil is easier to ,vork than the Colo soil. 

Included with this co1nplex are so1ne areas that have 6 
to 16 inches of recent over,,asl1 on the surface. These areas 
are too small to be mapped separately. Also included are 
small areas of Zook soils. 

If drainage is provided and flooding is controlled, ro,, 
crops can be grown frequently on soils of this complex. 
Surface drainage or tile drainage is needed in many places. 
In many places diversion terraces can be placed at the base 
of adjacent uplands to control runoff. Capability unit 
Ilw-1. 

Corley Series 
The Corley series consists of nearly level, dark-colored 

soils that are poorly drained. These soils formed in deep 
deposits of loess on low benches. The native vegetation 
,vas prairie grasses that could tolerate wetness. Corley soils 
occupy shallow depression.s in association witl1 tl1e Mar­
shall and l\rfinden soils. 

The surface layer is black or very dark brown, friable 
silt loam that has fine granular structure and is about 12 
inches thick. I t overlies a layer that generally is dark 
gray in the upper part and grayish brown in tl1e lower 
part. Thi.s layer is friable silt loam that has weak platy 
or fine subangular blocky structure and is about 12 inches 
thick. The subsoil extends to a depth of about 48 incl1es 
and is grayish-brown, firm silty clay loam that has many, 
strong-bro,Yn mottles and subangular blocky structure. 
Tl1e .substratum is massive, grayish-bro,vn silt loam that 
has many strong-bro,vn mottles. 

These soils are easy to till if they are not ,vorked when 
,vet. P ermeability of the subsoil is moderately slow, and 
tiling is practical if the distance to an outlet is not too 
great. Because tl1ese soils are in depressions, water ponds 
on the areas after rains. Surface drains are best to use 
for draining the areas if outlets are available. Corley soils 
are high in organic matter and in available moisture ca­
pacity. They are lo,v in available nitrogen, medium in 
phosphorus, and medium to high in potassium. They are 
mostly medium acid but range to .strongly acid. Areas less 
than 1 acre in size are shown on the detailed soil map by 
a spot symbol. _ 

Representative profile of Corley silt loam in a shallow 
depressional area (580 feet ,vest and 1,240 feet. south of the 
northeast corner of sec. 31, T. 75 N., R. 37 W.) : 

Ap---0 to 6 inches, black (lOYR 2/1) or very dark brown (lOYR 
2/2) silt loam that ·is very dark hrown (lOYR 2/2) 
when crushed; weak, very fine, subangul.ar blocky 

structure that breaks to weak, fine, granular structure; 
friable; a few very fine pores; a few very fine silica 
coatings; seems slightly compacted ; medium acid ; 
clear boundary. 

. .\12-6 to 13 inches, black ( lOYR 2/1) silt loam, dark gray 
( lOYR 4/1) ,vhen dry; weak, thin, platy structure 
that brf>aks to moderate, fine, granular; very friable; 
many fine pores; a fe-\v gray to light-gray ( lOYR G/1, 
dry) silt coatings; a few soft concretions; medium 
acid ; gradual boundary. 

A21-13 to 18 inehes, very dark gray (lOYR 3/1) and dark 
gray (lOYR 4/1) silt loam that is very dark gray 
( lOYR 3/1) ,vhen crushed; ,veak, thin, platy structur e 
that breaks to moderate, ,-ery flnt-, subangular l>IO<!ky; 
friul>le; 1nany fine pores; a fe,v gray to light-gray 
(lOYR H/ 1, dry) silt coatings; medium acid; clear 
boundary. 

A22-18 to 24 inc·hes, dark-gray (lOYR 4/1) and grayish-brown 
(lOYR i>/2) silt loam that is grayish bro"rn (lOYR 
5/2) \'VbPn crushed; ,veak, mediun1, platy structure 
that IYreaks to moderate, fine subangular blocky; fri 
able; a fc-w medium pores; abundaut, light-gray 
(lOYR 7/ 1, dry) silt coatings; many i-oft conc-retions; 
strongly acid; gradual boundary. 

ABg-24 to 31 inches, dark-gray ( lOYR 4/1) and grayisb­
brown (lOYR 5/2) silt loam that is grayish brown 
(lOYR 5/2) when crushed and light gray (10YR 8/1) 
whPn dry; many, fine, distinct mottles of strong brown 
( 7.5YR 5/8) ; moderate, fine, subangular blocky .struc­
ture; friable; thin, discontinuous clay films; many, 
light-gray (lOYR 7/ 1, dry) silt coatings; many fine 
pores; m•any, fine, soft concretions; strongly acid; 
clear boundary. 

B2tg-31 to 37 inches, grayish-brown (2.5Y 5/2) silty clay 
loam; many, medium, distinct mottles of dark gray 
(lOYR 4/1) and many, medium, prominent mottles of 
strong brown (7.5YR 5/8) ; moderate, medium, sub­
angular blocky structure; friable to firm ; thin, dis­
rontinuous clay films; a few fine pores; a few gray to 
light-gray (lOYR 6/1, dry) silt coatings; medium 
,acid; gradual boundary. 

B3g-37 to 46 inches, grayish-brown (2.5Y 5/2) light silty clay 
loam; many, medium, prominent mottles of strong 
brown (7.5YR 5/8) ; weak, medium, subangular blocky 
structure to massive; friable to firm; a few discon­
tinuous clay films and many, fine, distinct clay fillings 
of dark gray (lOYR 4/1) ; medium acid; gradual 
boundary. 

Clg-46 to 60 inches, grayish-brown (2.5Y 5/2) silt loam that 
is brown (lOYR 5/3) when crushed; many, medium, 
prominent mottles of strong brown (7.5YR 5/8) and a 
few, fine, distinct mottles of dark gray ( lOYR 4/1) ; 
massive; slightly acid. 

The surface layer is 10 to 16 inches thick and is black or 
very dark brown in color. Just belo,v is a layer that generally 
is dark gray to grayish brown, bas ,veak platy or fine sub­
angular blocky structure, and is 12 to 24 inches thick. The 
subsoil typieally is dark grayish bro,Yn or grayish brown with 
dark yellowish-bro,vn, strong-brown, dark-brown, or grayish 
mottles. It is 20 to 30 inches tbick. The uppermost layers in 
the profile typiC'ally are silt loam in texture. The subsoil is 
siJty <'lay loam and has a clav content of about 30 to 34 per­
C'ent. The underlying materiai is grayish-brown to olive-gray 
silt loam ,vitb strong-brown and yellowish-brown mottles. 

Corley soils are not so fine textured as Humeston soils and 
depth to the zone of maximum clay content is more variable 
than in those soils. Thev a,re similar to the Minden and Mar­
sha 11 soils. but tbo:::e soils lack the light-colored subsurface 
layer typical of Corley soils. 

Corley silt loam, 0 to 2 percent slopes (CoA).-This is 
the onl:y Corley soil mapped in the county. It is in shallow 
depressions that are bet"\oveen 3 and 5 acres in ,size. Its pro­
file is like the one described as representative for the series. 

The surface layer of this soil is quite variable in thick­
ne:ss. In place.s n1aterial ,vashed from the slightly higher 
lying l\Jarshall and Minden soils has been deposited on the 
areas. 

I 
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This soil is farmed along "·itl1 the surrounding 1Iars11a~l 
and oiinden soils. Ro,v crops <'an be gro,vn frequently 1f 
adequate drainag·e is pro,·1<.led. T1le <lrains and surface 
dra1ns can be nsed if ontlets are a,·ailnble. EYen though 
dra1nao-e. is pro,·ided, the re!,ponse of crops ~enerally is 
poorerthan on the. iinrshall and ~Iin(len soils. C'apnbility 
unit II ,v-2. 

Gara Series 
The soils of tl1e Gara series are n1oderately dark colored 

and moderately ,,ell drained. These soils formed fr.01.11 
I{ansan and Nebraskan till in tl1e uplands under pra1r1e 
grasses and trees. Tl1e trees ,vere cl1iefly elm and oak but 
included some hickory. 

Gara soils are in topographic positions that rang.e from 
the strono-ly sloping lo,ver parts of slopes to steep, irregu­
lar, conv~x parts of side slopes. Slopes ra11ge f~on1 9 to 25 
percent. The Gara soils are in most t~wnsh1ps of the 
county.1Iany of the areas are on slopes ad)acent to th~ bot­
tom lands along major strea1ns. These soils ar~ associated 
witl1 the I.JadoO'a soils, ,vl1icl1 are upslope; ,v1th Judson­
Colo complex, 2 to 5 p~rcent. slopes, ,vhich is do"·n~lope ii1 
drainageways; and ,v1th soils 111 tl1e Shelby-Adair com-
plexes. . . . 

Tl1e surface layer 1s very dark gray ~r1able l~am that 
has fine o-ranular structure and is about 6 inches thick. Just 
below is0 dark O'rayish-bro,vn friable silt 10~1..111 that l1as 
Yery "·eak platy structure and is about 4. incl1es thi~k. The 
subsoil extends to a depth 0£ about 36 inches. It 1s d1:1;rk 
brown to bro,vn in the upper part and gr~des to yello,v1sh 
bro,"'n ,vith a fe,v olive-gray n1ottles. It 1s firm clay loaI? 
and has subangular blocky structure. 1'he s~1bstratum 1s 
massive, yello,visl1-bro,vn, firm clay loam ,v1tl1 con1n:i,on, 
l i<Tht olive-o-ray n1ottles and a fe,v streaks of calcium 

b b 
carbonate. . . 

These soils are subject to erosion anc~ are gullied. ~n some 
places. They l1ave high available 1no1s~~re ~apac1ty and 
lo,v content of oro-anic 111atter. Per1neab1l1ty 1s moderately 
slow. Gara soils :'re lo,v in available nitrogen., very lo,v ~o 
lo\\" in available pl1ospl1orus, a11d 1o,Y to n1ed1un1 111 avail-
able potassium. 

Representative profile of Gara loam on a, 15 percent_ slope 
facii1g east ( 50 feet east of the center of the road 111 the 
S'\V¼S'\V¼N''T¼ sec. 33, T. 75 N., R. 36 ,v.): 

Al-0 to 6 inches, very dark gray (lOYR 3/1) l~am; ~oderate, 
fine, granular structure; friable; medium acid ; grad-
ual boundary. 

A2-G to 10 inches, dark grayish-brown ( l OYR 4/2) silt loa_m 
that is 1nixed some,vhat ,vith very da!k gray (101~ 
3/1) and dark bro,Yn to l>ro,vn (lOYR -1/3) and 1s 

dark grayish brown (lOYR 4/ 2) \Yhen kneaded; very 
,veak, very thick. platy structure that br~aks to ,veak, 
very fine, subangular bloeky; very fr1~b.le; n1any: 
gray to light-gray ( lOYR 6/1, dry) gI aany coats, 
medium acid; clear boundary. 

Bl-10 to 15 inc bes, dark-bro,vn to bro,vn ( l OYR 4/3) clay 
loam; nioderate, fine, subangular b~ocky structure ; 
friable to firm ; common, gray to light-gray ( lOYR 
6/1, dry) grainy coats and some Yery dark g:ay 
( lOYR 3/1) coats; a fe,v sin all pebbles ; strongly acid; 
clea r boundary. 

B21t-15 to 19 inches of clay loa1n, the peds of. which have 
dark-bro,vn to bro\vn ( lOYR 4/ 3) exteriors and yel-
10,vish-bro\vn ( lOYR 5/ 4) interiori-;, and that is yello,v­
ish brown (lOYR 5/ 4) ,vhen kneaden; common ,ery 
darlt gray ( lOYR 3/ l) coats ; m?der~te, fi~e, snbangu­
lar blocky structure; firm; thin, discontinuous clay 

films on horizontal f aces of peds; many small pebbles; 
strongly acid ; clear boundary. 

B22t-19 to 28 inches of clay loam, the peds of which have yel­
lowish-brown (lOYR 5/4) exteriors and yellowish­
brown ( lOYR 5/6) interiors, and that is yellowish 
bro,vn (lOYR 5/6) ,vhen kneaded; strong, medium, 
subangular blocky structure ; firm ; thick, continuous 
clay films on horizontal and vertical faces of peds; fine, 
soft concretions of iron and manganese ; many small 
pebbles; strongly acid ; clear boundary. 

B3-28 to 37 inches, yellowish-brown (lOYR:5/ 6) clay loam; a 
fe\\', medium, distinct mottles of light olive gray (5Y 
6/2) ; strong, medium, subangular blocky structure; 
firm ; thin, discontinuous clay films on horizontal and 
vertical faces of peds; a few, fine, soft concretions of 
iron and manganese; a few small pebbles; medium 
acid; gradual boundary. 

C-37 to 45 inches, yellowish-brown (lOYR 5/4) clay loam; 
common, fine, distinct mottles of light olive gray (5Y 
6/2) ; massive; firm ; common, fine concretions of iron 
and manganese; a few pebbles of small and medium 
size; noncalcareous; some streaks of calcium car­
bonate. 

In areas that are not eroded, the surface layer is black to 
very dark gray and is 4 to 10 inches thick. Just below is a 
grayish layer that is 2 to 5 inches thick. This subsurface layer 
is lacking in eroded areas or in cultivated fields, where it is 
mixed into the plow layer. Distinct coatings of silt are on the 
exterior of peds in the lower part of the surface layer and in 
the subsoil if the subsurface layer is lacking. 

The subsoil generally i s dark-brown to yellowish-brown 
medium to heavy clay loam that is 16 to 32 inches thick. Thin 
films of clay are on the exterior of peds in the subsoil, and 
olive-gray and yellowish-brown mottles are common.• Pebbles 
and stones occur throughout the profile. The substratum is 
mottled yello,vish brown to light olive gray and is calcareous 
at a depth belo,v 36 inches. 

Gara soils have a thinner surface layer than Shelby soils, 
are more acid in the most acid part, and unlike those soils, have 
a light-colored layer just below the surface layer. They are 
less clayey than Adair soils. Also, unlike those soils, Gara 
soils have a light-colored layer just below the surface layer 
but lack reddish colors in the subsoil. 

Gara loam, 9 to 14 percent slopes (GaD).-This soil is 
on side slopes just below less sloping Ladoga soils. In many 
places it occupies the entire lower part of the side slope and 
ext~nds downslope to narrow upland drainageways oc­
cupied by Judson-Colo complex, 2 to 5 percent slopes. 

In most places this soil has a surface layer of very dark 
gray, friable loam that is 4 to 8 inches thick. Just below is 
a light-colored layer. Some areas are cultivated. Here the 
subsurface layer has been mixed with the surface layer by 
plowing, and the present surface layer is very dark gray-
1sh-brown loam. This soil is low 1n content of organic 
matter, absorbs moisture slowly, and is subject to sheet 
and gully erosion. 

Included with this soil is a small acreage of Gara soils 
on slopes of 5 to 9 percent tl1at have a very dark grayish­
bro,Yn plo,~ layer. Also included are narrow, seepy areas 
of ..:\.da1r soils and small areas of Ladoga soils derived from 
loess. All of these included soils are too small to be mapped 
separately. 

Th.is Gara soil sl1ould be kept in hay er pasture most of 
the t1111e. _,.I\.. ro,Y crop can be gro,vn occasionally. This soil 
general}~ is cropped tl1e same as surrounding soils that are 
better suited to ro,v crops. Many of the areas remain under 
a cover ?f g~a~Sl'S and trees and are used for pasture. 
. If this soil 1s used for ro,v crops, terracing and cultivat-
111g ?n the contour are needed. The irregular slopes and 
gullies, l~o,vever, make it difficult to lay out and install 
terraces 1n some places. Terracing the more permeable 
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Ladoga soils upslope is a way to help reduce erosion and 
gullying. . . 

The carrying capacity of 1nost pastures can b~ increased 
by remoying the trees a~d brusl1 and_ the~1 preparing a seed­
bed in tl1e sod and seeding better y1eld1ng grasses and le­
o·umes. Forao-e crops respond if li1ne and pl1osphate are 
~pplied. The;e practices also help to establ_i~h new.seedings 
in areas used for pasture or hay. Capab1l1ty unit IVe-1. 

Gara loam, 9 to 14 percent slopes, moderately eroded 
(GaD2).-This soil is on side slopes just below less slop­
ing Ladoga soils and upslope from Judson-Colo complex, 
2 to 5 percent slopes, in drainageways. In many places 
the areas extend do,vn long narrow ridges dissected by 
many gullies. Individual ai:eas_ are fairly large, and some 
are as much as 50 or 60 acres 1n size. 

The surface layer of this soil is very dark grayisl1-brown 
loam. In cultiYated areas material fro1n the subsurface 
layer and subsoil has been mixed with the surface layer 
by plowing. This soil absorbs moisture slowly and gen­
erally is in poor tilth. Sl1eet a11d gully erosion are common. 

Included with: this soil are some areas of a soil that has 
a surface layer of very dark grayish-brown, firm clay 
loam less t.l1a11 3 inches thick. These areas are shown on 
the map by tl1e spot symbol for severe sheet erosion. Also 
included are some 11arro"v, seepy. areas of Adair soils and 
some areas of Ladoga soils derived from loess that are 
less than 3 acres in size. Tl1e seepy areas are near the upper 
part of areas of this Gara soil. All of these included soils 
are too small to be mapped separately. 

This Gara soil should be k.ept in hay or pasture most 
of the time, though a row crop can be grown occasionally. 
1v1ost areas are in pasture, and on many of the areas brush 
or trees gro,v in places. A few areas are cropped. 

The carrying capacity of the pastures can be increased 
by clearing the trees and brush from the areas and estab­
lishing grasses and legumes. The grasses and legumes 
respond well if lime and fertilizer are applied. W etness 
caused by seepage can be reduced by placing interceptor 
tile in areas upslope from this soil. Capability unit IVe- 1. 

Gara loam, 14 to 18 percent slopes (GaE).-This soil 
is downslope from less sloping L adoga soils and from 
less sloping Ga.ra soils. In many places it occupies the entire 
lower part of a side slope, just above narrow upland drain­
ageways occupied by Judson-Colo complex, 2 to 5 percent 
slopes. Individual areas range from 10 to 30 acres in size. 

The surface layer of this soil is very dark gray loam 
4 to 8 inches thick. The subsurface layer is dark grayish­
brown silt loam and is more distinct than in moderately 
eroded Gara soils. 

Included with this soil are a few narrow, wet, seepy 
areas of Adair soils. Also included are some areas of 
I.Jadoga soils derived from loess. All of these included 
areas are too small to be mapped separately. 

This Gara soil is not suited to cultivated crops. Most 
areas have a cover of scattered trees and grasses and 
are used for pasture. The areas are also suitable for wild­
life habitats. 

Tl1e carrying capacity of many 'pastured areas can be 
improved by clearing them and establishing pasture plants 
that are more productive. Ne"v pasture seedings respond 
well if lime and fertilizer are applied. Under good man­
agement, productivity of the pastures generally is good. 
Capability unit Vle-1. 

Gara loam, 14 to 18 percent slopes, moderately eroded 
(GaE2).-This soil is bet,Ycen I.Jadoo-a soils on ridgetops 
or the upper part of side slopes and Judson-Colo complex, 
2 to f) percent slopes, in 1u1rro"· u1)land clrainage,yays. In 
ma11y })laces the areas are narro,v and are 011 strongly 
sloping, co11vex side slopes. Most of tl1e acreage is along 
tl1e lo,Yer slopes of tl1e uplands that border bottom lands 
of the major streams and their tributaries. Individual 
areas are fairly large, and some are as much as 80 to 100 
acres. 

'I'l1is is the m'Ost extensive Gara soil in rt.he county, 
and its profile is like the one described as representative for 
the series. The soil is low in content of organic matter, 
absorbs moisture slowly, and is subject to furtl1cr erosion. 
In many places t.he surface is stony. Also, ti]t,11 is poor in 
many places. In seasons ,vhen rainfall is l1igh, the upper 
pa1t of the soil areas are seepy and wet. In cultivated areas 
clay loam formerly in the subsoil has been mixed with the 
remaining original surface layer by plowing. 

Included with this soil are narro,v areas of Adair soils, 
which are at the upper edges of this soil, and some areas 
of Ladoga soils. These included soils are too small to 
be mapped separ ately. 

This Gara soil is not suited to row crops but is well 
suited to pasture. "\Vildlife habitats are a good use for 
some areas. Many small areas are farmed the same as 
surrounding soils better suited to crops. Most areas, how­
ever, are in permanent pasture. These areas generally 
have trees or brush gro,vi111g on them. 

Contour farming and terracing the more permeable soils 
upslope are ,vays to keep sidehill gullies from forming and 
to prevent further losses of soil. Many pastured areas need 
to be cleared of trees and brush. Then suitable mixtures of 
grasses and legumes should be seeded. In some areas gullies 
~ake the use of farm machinery in renovating pastures 
difficult. Applying lime and fertilizer helJ?S to improve 
pastures and assure t he success of reno,~at1on programs. 
Capability unit VIe-1. 

Gara loam, 18 to 25 percent slopes, moderately eroded 
(GaF2).-This soil is upslope from Ladoga soils and 
downslope from Judson-Colo complex, 2 to 5 percent 
slopes, which is in i1arrow upland drainageways. The 
slopes generally are long and convex. Individual areas are 
mostly less than 30 acres in size. 

The surface layer generally is very dark grayish brown 
and ranges f rom loam to clay loam i11 texture. In most 
places all of the lighter colore·d subsurface layer and _ part 
of the subsoil are mixed ,vith the surface layer, which is 4 to 
6 inches thick. This soil is shallower to calcareous 1naterial 
~han less slopi11g Gara soils. Depth to calcareous material 
1s between 36 and 48 inches in n1any places. 

I11cluded with this soil are some areas of a soil that is 
not eroded and that has a surface layer of very dark gray 
loam about 8 inches thick . ... \.lso included is a small acreage 
of a severely eroded soil that l1as a surface layer of dark 
grayish-brown or dark-bro,,n loa1n to clay loam and son1e 
areas of Ladoga soils .... \..ll of these included soils are too 
sn1all to be mapped separately. 

~lost areas of this Gara soil have a co,·er of various kinds 
of trees and grasses. Because of the steep slopes, rapid run­
off, and hazard of further erosion t11e soil is not snited to 
cultivated crops. Pastures on this soi] are only n1oderately 
productive, and renovating pastures is in1practical because 
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of the trees, many gullies, and steep slopes. 'The areas are 
suitable for use as ,,ildlife habitats. Capability unit 
VIIe-1. 

Gara soils, 14 to 18 percent slopes, severely eroded 
(GrE3).-Tl1ese soils are on n1oclerately steep, sl1ort side 
slopes just belo,v less sloping Ladoga soils. They are up­
slope from less erocled Gara soils and fron1 tT udson-Colo 
com9lex, 2 to 5 percent slopes, in upland drainage,vays. 
Individual areas are scattered ~tlong ~he major streams in 
the county and are as mucl1 as 20 acres in size. 

Most of tl1e original surface layer of tl1ese soils l1as been 
washed away. The present. surface layer is dark: grayish­
bro,Yn clay loam 3 incl1es or less tl11ck. In places dark­
bro,,n material formerly in the subsoil is on the surface. 
These soils generally are sl1allo,,er to calcareous material 
tl1an n1ost of the other Gara soils. 111 1nany pla,ces depth 
to calcareous material is bet,,een 36 and 48 inches. 

Permeability of these soils is moderately slow. Runoff 
is rapid. Cultivation and overgrazing have caused severe 
erosion damage, and son1e areas are cut by deep gullies. The 
gullies need to be sl1aped and reseeded to grasses. 

These soils are suited to pasture, but grazing must be 
limited. Renovating the pastures, ,,·here practical, increases 
their productivity. These soils also are suitable for wildlife 
habitats. Capability unit v"'Jle-1. 

Hagener Series 
Hagener soils are excessively drained. These soils formed 

under prairie grasses in sand blo,vn by wind onto the up­
lands from nearby stream valleys. They are dominantly 
along the east side of the East Nodaway River and along 
Troublesome and Turkey Creeks. These soils generally are 
on slopes that face ,yest and south. They typically are 
belo,v the ridgetops in narro,v areas along side slopes, or 
they occupy small areas at the end of rounded slopes. In 
many places lviarshaJl soils surround the areas. A few small 
areas of Hagener soils occur \vithin areas of Sharpsburg 
soils. 

The surface layer is very dark brown, friable fine sandy 
loam that l1as very fine and fine granular structure and is 
about 8 inches thick. It overlies dark-brown to brown and 
very dark brown, friable loamy fine sand that is 8 inches 
thick. This transitional layer is lacking in many areas. The 
subsoil is 'dark-bro\vn to bro,vn or dark yello\vish-brown, 
very friable to loose loamy fine sand that is about 12 inches 
thick. The substratu1n, a yellowish-brown, loose fine sand, 
has common, olive-gray mottles and a few, thin, discon­
tinuous, darker colored bands in the lo\ver part. 

These soils are droughty. They have very low available 
moisture capacity and lo,v content of organic matter. Per­
meability is very rapid. Available nitrogen, pl1osphorus, 
and potassium are very low to low. Hagener soils are 
medium acid. 

Representative profile of Hagener fine sandy loam that 
is moderately eroded and is on a sligl1tly convex slope of 
11 percent that faces north ( 400 feet south and 70 feet west 
of the northeast corner of NvV¼NW¼ sec. 6, T. 76 N., 
R. 35 W.): 

AI)-() to 7 inches, very dark brown (lOYR 2/2) fine sandy 
loam with splotches of dark brown to brown ( lOYR 
4/3) ; weak, very fine and fine, granular structure ; 
friable; horizon appears to consist of loess and loamy 
sand; medium acid; clear boundary. 

AB-7 to 15 inches, dark-brown to brown (l0YR 4/3) and 
very dark brown (l0YR 2/2) loamy fine sand; weak, 
fine, granular and very weak, fine, subangular blocky 
structure ; very friable ; some material from the sur­
face horizon is mixed with this horizon; medium 
acid ; gradual boundary. 

B2-15 to 25 inches, dark-brown to brown (l0YR 4/3) or dark 
yellowish-brown (l0YR 4/4) loamy fine sand; very 
friable to loose; medium acid; gradual boundary. 

C-25 to 60 inches, rellowish-brown (l0YR 5/4) fine sand; 
common, medium, distinct mottles of olive gray (5Y 
5/2) in the lower part of this horizon; single grain ; 
loose; a few, thin, discontinuous bands of darker 
colored loamy fine sand 1/4 to ¼ inch thick are common 
at a depth between about 40 and 60 inches ; medium 
acid. 

The surface layer is very dark brown to dark grayish brown 
and ranges from 8 to 16 inches in thickness, unless eroded. Its 
texture ranges from fine sandy loam to loamy fine sand. The 
subsoil is dark-brown to brown or dark yellowish-brown loamy 
fine sand. Just below is the substratum of yellowish-brown to 
brown fine sand. In most places thin bands of loamy fine sand 
that contain some iron accumulation occur in the substratum. 

Hagener soils are coarser textured than Ankeny soils but 
those soils are dark colored to a greater depth. ' 

Hagener soils, 9 to 18 percent slopes, moderately 
eroded (HaD2).--These undifferentiated soils are downslope 
from ~Iarshall soils and generally occupy narrow areas 
ar?und sidehills. The areas extend downslope to Marshall 
soils and to upland drainageways occupied by Judson-Colo 
complex, 2 to 5 percent slopes. Individual areas generally 
are between 5 and 15 acres in size. 

The profile of these soils is like the one described as 
rep~·esentative for the series. Texture of the surface layer 
yar1es _so1ne\vhat because in places material from surround­
ing soils on loess has been mixed into the surface layer by 
plowing. Both _sandy _loam and loamy sand occur, but the 
areas are too 1nterm1ngled to be mapped separately. In 
about 60 acres the texture is silty clay loam that is 20 to 
30 inches thick over sand. 

Included with these soils are some areas tl1at have a sur­
face layer that is 7 to 12 inches thick and some severely 
er?ded areas that have a surface layer less than 3 incl1es 
th~ck. The severely eroded areas are shown on the detailed 
soil map by the symbol for severe sheet erosion. Also in­
cluded are SOI?e areas that have slopes of 5 to 9 percent. 
All of these included soils are too small to be mapped 
separately. 

These Hagener soils are no~ suited to row crops, because 
of tl1e hazards of further wind and water erosion. Some 
areas are cr<;>pped because the surrounding soils on loess 
are better suited to row crops. These soils are good for hay 
or pasture, and much of_ the acreage is pastured. 

In areas that are cultiv~ted, all_ crop residues ought to 
be le:ft on the surface. This practice helps to control soil 
blo\v1ng ~nd reduces runoff. Terracing the soils upslope 
and :£arming tl1em on tl1e contour are ways to control water 
eros1O11. A cover of. vegetation can be established and the 
resp_o~se ?f crops improved if manure is added and if 
fe1t1l1zer 1s applied. Capability unit Vls-1. 

Humeston Se1"ies 
111 tihe Humeston series are nearly level, dark-colored 

so~
1
s f at are poorly ~rained to very poorly drained. These 

sots ormed 1n alluvium under prairie grasses that could 
t O erate \vetness. They ar~ on low benches, mostl on bot­
tu~ lands of the E~t N 1shnabotna River and Its tribu­
taries. Humeston soils are associated with the Bremer ' 
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Colo, NeYin, and Zook soils. They generally are in ~e­
pressiona l areas and _are mnel1 ,Yetter t hn1~. surround~!1~ 
soils. The areas are likely to be ponded h~canse of. o,e1-
flo"· fro1n 11e11rby stren1ns. So1ne area'-5 rec·c1 \"e runoff fron1 
surrounding soils. . . 

The surfa ce layer is black, fr1nhle to firn1 hC'avy silt loa1n 
that l1as fin<' snhangnlar blocky a1:id granular strnr_tnre a1_ul 
is a.bout 12 inches thirk. It 0Yerl1es dark-gra)'.', friable _silt 
loan1 that. has platy strurture and _is abont R ,1nrhes th1c]~. 
The snhsoil C'xtends to a dcpth oi about 41 ·2 -fcet and is 
dar]{-grny and gray, firn1 to Yery fir1n silly rlay, rnottled 
s01ne"·l1at, \Yit 11 oliYe. It l1as subnngu la~· hlo_cky s~rnctnre. 
Tl1e substratn1n is pale-olive, firn1_, n1ass1vc _l1gl1t silty rl_ay. 

Jfn1neston soils have high aYa1lable n101stnrc capacity. 
The fine-textured subsoil is very slo,y]y per1neal~le. ~'he 
content. of organic n1attcr i11 the ~urfnre. layer ~s h1gl1. 
Hnn10-ston soils o-enern11} are lo"· 1n aYa1lable n1troge1!, 
n1cdin1n in phos1~1orHs, and high in potassiu1n. They typi­
cally are sligl1t,Jy acid or mediun1 acid . . 

Representative profile of Hnrneston s1 lt loa1n on a slope 
of about 1 percent ( 43 feet east and 1,080 feet south of 
the northwest corner of the NE¼NE¼ sec. 34, T. 76 N., 
R. 37 W.): 

Ap-0 to 7 inches, black ( l0YR 2/1) heavy silt loam that is 
very dark brown (l0YR 2/2) when crushed; moderate, 
fine, subnngular blocky and \veak, fine, granular struc­
ture; friable ; a fe,v very fine roots ; slightly com­
pacted; medium acid; clear boundary. 

A12-7 to 11 inches, black ( l0YR 2/1) heavy Rilt loam that 
is very dark brown (l0YR 2/2) when crushed; a few, 
n1edium, faint mottles of dark gray (l0YR 4/1) ; 
n1oderate fine subangular blocky structure ; friable to ' ' . . firm; a few very fine roots; medium acid; clear 
boundary. 

A2-11 to 19 inches, dark-gray (l0YR 4/1) silt loam; a fe,v, 
fine, faint mottles of dark yellowish brown ( l0YR 
4/4) are on some peds; weak, medium, platy struc­
ture that breaks to moderate, fine, subangular blocky; 
friable; mottles are generally concentrated in the 
lower part of the horizon ; medium acid; abrupt 
boundary. 

B21tg-19 to 30 inches, dark-gray (lOYR 4/1) and gray 
(lOYR 5/1) light silty clay that is gray (lOYR 5/1) 
when crushed; moderate, medium, subangular blocky 
structure ; firm to very firm ; clay films on the sur­
faces of vertical and horizontal peds ; some very dark 
gray (l0YR 3/1) coats are on peds; a few fine pores; 
slightly acid; gradual boundary. 

B22tg-30 to 43 inches, gray ( 5Y 5/1) and dark-gray ( 5Y 4/1) 
silty clay that is dark gray ( 5Y 4/1) ,vhen crushed ; 
common, medium, distinct mottles of olive (5Y 5/3) ; 
n1oderate, medium, subangular blocky structure; firm 
to very firm ; clay films on surfaces of vertical and 
horizontal peds; black (l0YR 2/1) organic material 
in channels; slightly acid; gradual boundary. 

B3g-43 to 56 inches, dark-gray (5Y 4/1) and olive (5Y 5/3) 
silty clay that is gray (5Y 5/1) ,vhen cru::-hed; "'eak, 
coarse, subangular blocky structure; firn1 to very 
firm ; many dark stains and 1nany dark root fillings in 
channels; r-lightly acid; gradual boundary. 

01-56 to 62 in<·hes, pale-olive (5Y 6/3) light :-;ilty tlny; n 
few, fine, faint mottleR of yello~\'iSh brown (l0YR 
5/8) ; massive with some vertical cleavage; flrn1; 
black organic stains and channel fillings; slightly 
acid. 

The surface layer of Humeston soil~ is black to very dark 
gray and is 8 to 14 inches thick. It overlies a dark-gray to gray 
layer that i~ 8 to 10 inches thick. The subwil typically is dark 
gray or gray, and its clay content is 45 to 55 percent. In places 
i.n the lower part of the subsoil and in the Ruh~trntun1, the c·oiur 
is grayish brown to olive gray or olive. Dark grayish-brown 
and yellowish-brown mottles are common in the subsoil and 

substratum, and they gen~rnlly increase in size and number 
with depth. 

Humei;;ton soils are simil11r to the Bremer and Zook soils, but 
those soils laek the distinct, 1 ight-c•olored :-:ubsurface horizon 
typical of llnmeston soils. 'l'h<>sc~ soils have a finer tPxtured 
Rubsoil than Corley soils. Also in many places they are shal­
lo,ver to the zon<.• of maxinnun <·lay accutnulalion, and the• i11-
c-rease in clay from the subsurface layer to the subsoil is more 
abrupt. 

Humeston silt loam (0 to 2 percent slopes) (Hu).­
This is the only Humeston soil mapped in the county. ~n­
dividual areas generally are bet"'·een 3 and 10 acres 1n size. 
The profile of this soil is like the one described as repre­
sentative for the series. 

Most areas of this soil are sma11 and genera Uy are farmed 
along with surrounding soils. Cnlti\·atccl crops are gro"':n 
in most places, but sorne of the ,Yettest areas are left 1n 
pasture. This soil generally is _\vet in spring an~ is di~cult 
to "·ork. It dries slowly, and 1n many places tillage 1s de­
layed. Surface drainage is n.~eded. Tile drains do not ,,ork 
,vell, because ,vater n1oves slo\"ly in the subsoil. Produc­
tivity is only moderate, even if this soil is drained, and in 
,vet years it is likely to be lo\Y. Pasture is a good nse for 
areas not drained. Capability unit III w-1. 

Judson Series 
In the ,Judson series are dark-colored soils that are well 

drained to n1oderately \Yel1 drained. These soils formed 
under prairie grasses· in local alln,·ium in places \Yhere 
\vater fro1n upland drninage\vays flo,,s onto bottom lands. 
The alluvium consists of siltv material ,,ashed from adja­
cent slopes over a long period of time. Slopes range from 
0 to 9 percent, but in 111ost places they are O to 5 percent. 

Judson soils generally are on foot slopes below the if~r­
shall and Sharpsburg soils and extend do,"nslope to soils 
on lo,v strea1n benches on hotto1n lands. They are also on 
alluvial fans. They occur in al1 parts of the county. In 
places Judson soils are closely associated with Colo soils 
and are n1apped in a complex ,v-ith those soils. . 

The surface layer is very clnrk brO\Yll or black, friable 
heavy silt loam that has fii1e subangular blocky structure 
and 1s about 2 feet thick. It oYerlies dark-bro,,n, friable 
light silty clay loa1n that in son1e places has very da~k 
grayish-bro,vn colors on thf exteriors of the soil peds. This 
transitional layer is about 12 inel1es tl1ick, if present, but 
~n places it is lacking. The subsoil to a depth of about 60 
inches is dark-bro~,n, friable light silty clay loa1n t!1at lu~s 
a fe,Y dark yello,v1sh-bro"·n mottles. It has weak pr1sn1at1c 
structure that. breaks to subangular blocky. . 

Judson soils have high available n1oisture capacity and 
high content. of organic n1atter. Per1neability of the sub­
so1 l is 1no~lerate. ~unofl' ca nses gully erosion in _som_e places. 
These soils rere1,·e fresh deposits of material 1n areas 
"·here they are adjacent to the base of upland slopes. ,Jud­
son soils are 111ediun1 in a,·ailab]e nitrogen and pl1ospl_1or­
ns, a.re higl1 ii1 pottassitun, and are sligl1t.Jy a..cid to n1cd1nn1 
acid. They are suitable for ro,Y crops. Protection fro1n 
o,·erflo,y and fron1 depositio11 are the n1ost important n1an­
agement problems. 

Representative profile of ,Judson silt loam on a 2 percent. 
slope facing north-nortl1east (:380 feet north and 47-l feet 
east of the southeast corner of the s,,T¼SE¼ sec. 31, T. 
77 N., R. :37 ,,r., on a laro-e alluvial fnn ,Yest of the East 
Nishnabotna. River and ofelndia11 Creek) : 

1 
'I 

t 
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Ap-0 to 7 incht':-:. bln<'k (l0YR 2/1) hPa,•y ~ilt ll>1Un thnt i:-: 
hlnC'I~ (10\"R 2/1) to \'Pry dnrk hro,Yn ( l0YR 2/2) 
\YIH-'ll c·r11:-ht><l nn<l is <lark g,nly (lOYH. -l/1) \\'hen clry: 
c·lotl<ly. bnt h1't'nks to \Yeak. ti.nt>, µ;rnnnlnr n11d \Yt>nk. 
Yt-'rr tint-', :-nhnng,nlnr hlt)('ky stru1·hn·p: frinhlc-': 111e­
<lin1n H<'i<l: <·IPnr. s111ooth honudarv. 

A12- 7 to l:i in<'ht>:-:. hla<·k (10\'U. ~/ 1) 'to \'Pry dark hro\\·n 
I 10\'lt :.!/:.!) hPn,·y silt loan1 that is Y<-'rY dark hro\\'ll 
( l0YR :.!/2) \YIH-'11 <TnslH'd nn<l is dark p;rn yish bro"·n 
(l0YR -l/2) "·hen ctry; 111oderat(-', fine, subangnlar 
bloeky structnrt>; friable ; n1any Yery fine l)0res and 
a fe,v, fin(', tubular pores; 1neditun ncict; gradual, 
smooth boundary. 

A13-15 to 23 i11Ch(-'s, very dnrk hro,vn (l0YH. 2/2) benv)' silt 
loa1n that is y(-'ry dark grnyish bro,vn (l0YR 3/2) to 
dnrk bro,vn (l0YR 3/3) ,Yheu rrushed ·and is grayish 
bro,vn ( l0YR !'S/2) ,Yht•n dry; n fe,v of the perl exte­
riors art> very dark gr1l)"ish bro,vn ( lOYR 3/2) ; 1noder­
nte, fine, subangulnr blo<"kY structurt>; friablP; 1nnny 
very fine J)ores and a fe\\·, fine, tubnlnr pores; a few 
black ( l0YR 2/1) "·oru1 casts; mectiu1n l'lC'id; gradual, 
smooth boundary. 

AB-23 to 36 inches. dark-bro,vn (l0YR 3/3) light silty clay 
loa1n, grayish bro,Yn (l0YR 5/2) ,vhen dry; some ped 
exteriors are very dnrk grayish brown (l0YR 3/ 2) 
esJ)('cially in the upper part of th(> horizon; weak pris­
matic structure that breaks to ~•eak, fine, subangular 
blocky; friable; many very fine pores and a few, fine, 
tnbulnr pores; medium acid; diffuse, smooth boundary. 

B21-36 to 47 inches, dark-bro\vn ( l0YR 3/3) light silty clay 
loa1n; a fe,v, fine, faint mottles of dark yeUo,visb 
brown (l0YR 4/ 4) that are hardly visible ,vhen moist; 
weak prismatic structure that breaks to ,veak, fin~, 
subangular blocky ; a fe"', fine, very dark brown ( l0YR 
2/2) spots of soft oxides; friable; mnny very fine 
pores and a fe,v, fine, tubular pores; medium acid; 
diffuse, smooth boundary. 

B3-47 to 60 in('hes, dnrk-brO\Vll ( l0YR 3/3) light silty C'lay 
loam; a fe,v, fine, faint 1nottles of dark yello,vish bro,vn 
(l0YR 3/ 4 and 4/ 4), which increase slightly in number 
with depth; weak subangular blocky structure in the 
upper part of the horizon but mostly massive below; 
friable; many very fine pores and a few, fine, tubular 
pores. 

These soils are black to very dark brown to a depth between 
20 and 30 inches. In areas that have recent overwash on them, 
however, the plow layer is very dark grayish brown. The soils 
grade to dark brown or brown with depth. Mottles generally 
are not present above a depth bct,Yeen 30 and 36 inC'hes, but 
dark grayish-brown to yellowish-brown mottles occur in places 
below that depth. Judson soils typically are heavy silt loam to 
light silty clay loom in the upper part and light silty clay loam 
in the subsoil and underlying material. The content of sand is 
low. 

Judson soils have a lower content of sand than Olmitz soils. 
Their subsoil is some\vhat finer textured than that in Kennebe<: 
soils, and they are not so dark colored as those soils between 
a depth of 30 and 40 inches. 

Judson silt loam O to 2 percent slopes !JdA).-This 
soil is on alluvial fa1{s belo,v upland drainage,vays ( fig. 6). 
The areas generally are bet,Yeen 5 and 20 acres in size and 
occur tl1roughout the county. 

Included ,vith tl1is soil are some areas that have 6 to 16 
inches of recent. over,vash on the surface. This overwash 
consists of dark grayish-bro,vn silt loam. 

This ,Judson soil can be used frequently for row crops. 
It generally is cropped along ,vitl1_ s?ils on ad~acent 
bonchcs and botton1 lands. If this s011 1s cropped 1nten­
s~vely, plo"·ing under crop residues an_d p1:oviding p~o~cc­
t1on fro1n runoff a.re " ·ays to help 1nn1nta1n product1v1ty. 
Capability unit I - 2. 

Judson silt loam, 2 to 5 percent slopes !JdB).-Some 
areas of this soil are lon<r and nnrro"· a.nd are on concave 
foot slopes below Marshall and Sharpsburg soils. Other 

" 

Figure 6.-Judson silt loam, 0 to 2 percent slopes, is in the fore­
ground; the grassed waterway fart her back extends through an 
area of Judson-Colo complex, 2 to 5 percent slopes. The strongly 

sloping area in the background consists of Marshall soils. 

11reas are on alluvial fans that extend onto low alluvial 
s.tren.111 benches and first bottoms. Individual areas range 
fron1 ~tbout 5 to 50 acres, and they occur in all parts of the 
county. 
. This is the 1nost extensiye {udson soil map~ed separ,ately 
1n the .county. Its profile 1s like tl1e one described a·s repre­
sentat1 v~ for the series. Tl1is soil is in good tilth. It is easy 
to ,~ork 1n seasons ,vhen rainfall is normal. Some areas are 
subject to flooding and severe gullyin<Y if not protected. 
. Included ,Yith tl1is soil a.re a few ar~s that have 6 to 16 
1nch~s of recent deposition on the surface. These deposits 
consist of dark grayish-bro,vn silt loam tl1at has a low con­
tent of organic matter. They were washed from adjacent 
uplands, and the deposition is most common near tl1e base 
of slopes and adjacent to drainageways. 

This J udsoi:i soil can be used frequently for row crops. 
It generally 1s cropped tl1e sa1ne as adjoining soils on 
benches and bottom lands. 

If row crol?s are gro,v11 on this soil, contour farming is 
ne~d~d. Plo,v1.ng under nJl crop residues helps td keep the 
soil 1n good tilth "·hen cropped intensively. Constructing 
terraces on nea.rby upla,nd slopes and placing diversion ter­
races at. t~1e base of adjacent side slopes are ,vays to prevent 
~a~age from overflow and deposition. Water from runoff 
is l1~ely ~o accumulat~ at. the upper edges of the soil areas. 
Placing interceptor. t~le 1n _such areas l1elps to dispose of 
excess ,vater: Capab1l1ty unit IIe-2. 

.J~dson silt loam, 5 to 9 percent slopes (JdC).-This 
s~1l 1s on lo~ foot slopes that border upland drainage­
" ay.s .. The n1 eas are belo,v Marshall and Sharpsburg soils. 
Ind1v1dun.l areas range from about 5 to 15 acres and are 
scattered throughout 1nost of tl1e count . 

The su~face layer of this soil is black to very dark 
bro,vn. It. 1s 20 to 24 inches tl1ick 

Included ,vitlf this soil are so1~e areas of Marshall and 
Sharpsburg soils th.at. are too small to be mapped 
separately. 

i\Iost areas of this ,Judson soil are cultivated. Row crops 
<' 11 n., he g~o,vn 1nucl1 of tl1e time if erosion is controlled. 

I••• r1n1ng on tl1e C?nto1.1r and terracing this soil are ways 
to l1elp control erosion. Deep gullies are likely to form 1n 



-

22 SOIL SURVEY 

areas near upland drainage,vays if erosion is not controlled 
in areas above. The gullies should be filled, shaped, and 
seeded to grass for use as ,vnJer,vnys. Response to lime and 
fertilizer is good. C,lpability unit IIIe-1. 

Judson-Colo complex, 2 to 5 percent slopes (JoB).­
The soils of this co1nplex are along s1nall upland drainage­
,vays througl1out the county. Judson silt loam, 2 to 5 per­
cent slopes, and Colo silty clay loam are the dominant 
soils, nnd ench is described in d('tail under tl1eir respective 
series. The ,Jndson soil generally is at the base of slopes, 
and the Colo soil typically is adjacent to channels of drain­
age,vnys. The soils of tl1is co1np_lex are associated with all 
soils of the uplands, as ,vell as ,v1th those on stream benches 
and on botto1ns. They are near Olmitz soils in some area..q 
underlain by ghtcial till. 

Soils of this complex nre dark colored and are well 
drained to poorly drained. Many areas are cut by meander­
ing channels and by gullies. A fe,v areas are severely chan­
neled, and further gullying is likely because of runoff .. 
Pern1eabilit.y of the subsoil is slo,v, and many areas are 
wet and secpy. Many areas close to drainage,vays have 6 
to 16 inches of recent, silty sediment on the surface. 

Included ,vith this complex are some areas of a soil that 
has a clayey subsoil. The areas are too small to be mapped 
separately. 

Most areas of this complex are narrow and are cropped 
along ,vith surrounding soils of tl1e uplnnds. The crops are 
t.hose co1nmon ly g-ro,vn in the county. Many areas are in 
permanent pasture. These generally occupy areas where 
tl1e surrounding soils are not suited to cultivation or the 
part. on bottom lands is cut by channels or is severely 
gullied. 

If drainn,ge is provided and gullying controlled, these 
soils can be used frequently for row crops. The areas also 
are ,vell suited to pasture. Tile drains can be used to im­
prove ,vet, seepy areas. Far1ning on the contour and con­
structing terraces in the soils upslope help to control gul­
lying. Diversion terraces aJso can be used for this purpose. 
Gullied areas need to be filled and seeded to grass for use 
as ,vator,~ays. Capability unit Ilw-1. 

Kennebec Series 
The I(ennebec series consists of nearly le,·el, dark­

colored soils that are moderately well drained to so1ne"•hnt 
poorly drn.inecl. These soils for1ned . under prairie grasses 
1n silty a.lln viun1. They are on first botto1ns throughout the 
county along most of the major streams and their tribu­
taries. They are associated ,Yith the Colo, Noda,vay, and 
Zook soils. 

. The_snrface layer is chiefly blnck or Ye.ry dark bro,Yn, 
·fr1able silt lon.n1 that l1as fine granular nnd fine snbnngnlar 
blocky struct.nre. It is about. 30 inches thick. Th0 subsoil is 
black to Y0ry_ dark bro"·n, friable light silty clay loam to a 
depth of 40 inches and very dark gra.:v, friable siltv clay 
loa1n belovr that depth. Structure is subangnla.r blocky. 

These soils have high aYnilable 1noistnrc c11pacity 'and 
high content of organic rna.tter. I\.• r1nenhility of the subsoil 
is 1noderat~. Protection front o,·erfln,Y is desirable but tile 
drains are seldon1 needed. Straightening the stre1;n1 chan­
nels pnrtly eli1ninates the har.ard of overflo"·· J(0nnebec 
soil::; a.re lo,y in n.YRila.blc nitrogen, n1edin1n to hio-h in 
pl1ospl1orus and in available potnssium, and slightly acid 
to n1ed i un1 acid. · 

Representative profile of ICennehec silt loan1 on a slope 
of about 1 percent ( 160 fl,ct \Yest and 4 70 feet.north of the 
southeast corner of sec. :14, 1'. 75 N ., I{. ~6 1V.) : 

Al-0 to 3 inches, very dark brown (l0YR 2/2) and very dark 
grayish brown (l0YR 3/2) silt loam ; fine granular 
structure; friable; a few fine pores; many fine roots; 
medium acid; clear boundary. 

A.12-3 to 9 ineht>s, black ( I0YR 2/ 1) silt loa1n; ,veak, V<•ry fine 
and fine, granular structure; friable; a few fine pores; 
many very fine roots; medium acid; clear boundary. 

A13-9 to 18 incht>s, blnck (l0YR 2/ 1) to very dark gray (l0YR 
3/ 1) silt loam; ,veak, very fine, subangulnr blocky 
structure that breaks to weak, medium, granular; fri­
iable; many fine pores; a few very fine roots; slightly 
acid; clear boundary. 

A31-18 to 24 inchoo, black (l0YR 2/1) silt loam tbnt is black 
(l0YR 2/1) or very dark gray ( l0YR 3/1) when 
crushed; moderate, fine, subangular blocky structure; 
friable ; many fine pores ; a few very fine roots ; many 
wormholes: a few root channels; slightly acid; gradual 
boundary. 

A32-24 to 34 inches, black (l0YR 2/1) silt loam that is 
black ( 10 YR 2/ 1) or very dark gray ( l0YR 3/1) 
when crushed; ,veak to moderate, fine, subangular 
blocky structure ; friable ; many fine pores ; many 
fine wormholes ; a few root channels; slightly aeid ; 
gradual boundary. 

Bll-34 to 4-0 inc-heR. blnrk ( l0YR 2/1) light silty clny loa1n 
that grades to very dark brown (l0YR 2/2) ; weak to 
moderate, fine, subangular blocky structure ; friable; 
a few fine pores ; a fe,v fine wormholes ; slightly acid ; 
clear boundary. 

Bl2-40 to 4:i inrhes, Vf'ry dark gray (l0YR 3/1) light silty 
clay loam that grades to very dark brown (l0YR 
2/2); w~nk to n1oderate, meditun, suba.ngnlar blocky 
struc-ture; friable; a few fine pores ; a few fine \\'Orm- .., 
boles; slightly arid; clear boundary. 

B2-4:> to 5:i inchE>s. very dark gray (l0YR 3/1) silty clay 
loam; moderate, medium, subangular blocky struc­
ture; friable; a fe,v fine pores; slightly acid. 

Kennebec soils generally nre blnrk or very dark brown to a 
depth of -10 incb('s or 111ore. In places at a dE>ptb bt'lo,v 30 inchf's 
thE' color grades to very dark gray. In areas that have recent 
deposition on the1n, th(• U})l><'r fe,v inches are very dark greyish 
bro,vn to dnrk grayish hro,Yn. The texture bPlo,v n depth of 30 
inches rang('~ fron1 silt loa111 to light silty rlay lo1un. In son1e 
pln<'PS fin('. dnrk-bro,Yn 1nottles nr(' at n depth belo"· 36 inrhes. 

Kennebec soils are dnrk('r colored than Nodaway soils and 
lnrk thE' distinct strntifieation typical of those soils. They are 
better drained than Colo and Zook soils and are not so fine 
textured. 

~e~nebec silt loam (0 to 2 percent slopes) (Ke).­
Th1s 1s tl1e only Kennebec soil mapped in the county. It 
.occupies both narro,v and wide areas on bottom lands 
throughout the county. Individual areas are as much as 
150 acres in size. 

The ~rofile of this soil is like the one described as rep­
resentative for the s·eries. In about one-third of the area 
sediment has been ,vashed onto tl1e surface. The sediment 
consists of dark grayish-brown silt loam that is 6 to 16 
inches thick. 

Included ,Yith this soil a.re some areas of Colo and 
Noda,Yay soils. Tl1ese soils n.re too small to be mapped 
separately. 

Some areas of this J{ennebec soil are ]arge enough to 
be farmed separately, but many areas are cropped the 
srw.ne as other surrounding soils on bot.to1n lands. l\lost 
areas are cultivated. Ro,v crops can be grown frequently. 
In a fe,Y places flooding, and possibly a temporary perched 
,vater table, n1ay cause wetness in years ,vhen rainfall is 
above nor1nal. Such n.re11s, ho,,ever, generally are not 
,vet enough to need tile drainage. Gro,ving a meadow crop 
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in the rotation occasionally l1elps to keep tl1e soil in good 
tilth. Crops on tl1is soil respond "·ell if li1ne and fertilizer 
are applied. Capability unit I -2. 

Ladoga Series 
Tl1e J...,adoga soils are 1noderate1y dark colored and 

are ,Yell drained or n1oderately well drained. These soils 
for1ned in loess under trees and prairie grasses. Slopes 
range from 2 to 25 percent. Some areas are on gently 
sloping ridgetops and 1noderately sloping to steep side 
slopes. Others are on strean1 benches on 1oess. The areas 
are strongly dissected and border the major strea1ns of the 
county. They generally are on slopes that face nortl1 and 
,vest and have a cover of scattered trees and grasses. Small 
outcrops of sandstone and shale occur along the base of 
slopes adjacent to the Enst Nishnabotna River, near J.,e,vis. 
These are sl10"·11 on tl1e detailed soil map by a spot symbol. 

Ladoga soils are associated ,Yitl1 the Adair and Shelby 
soils and with t.l1e Garn. and Sharpsburg soils tl1rougl1out 
the county. 111 1nany places in the ,,estern part of the 
county, they are on the sit1ne slope as ~1:arshall and Sl1elby 
soils. 

The snrface layer is very dark gray, friable silt loam 
that l1as fine granular structure and is about 4 inches 
thick. It oYerlies dark grayisl1-bro,vn, friable silt loam that 
has platy structure. The subsoil extends to a deptl1 of about 
4 feet or more. It is mainly dark-bro,vn to brown and 
yellowish-brown, firm heavy silty clay loam tl1at in some 
places has yello""ish-brown, olive-gray, and brown mottles. 
Structure is angular blocky and snbangular blocky. . 

Ladoga soils have high available moisture capacity. 
Perineability of tl1e subsoil is moderately slow. In culti­
vated areas material from the subsurface layer has been 
n1ixed with the surface layer. As a result, in these areas 
the surface layer is grayish wl1en dry. Ladoga soils are 
low to very lo,v in available nitrogen, medium to low in 
phosphorus, and medium in potassium. They typically 
are medium acid to strongly acid in the subsoil~ bu_t they 
range from slightly acid to very strongly acid 1n the 
upper layers. 

These soils erode readily if not protected, and terraces 
or contour farming are needed. Tilth is fairly good if 
the subsoil is not exposed. In many places gullies l1ave 
formed in the sides of l1ills in areas overcropped or over-
grazed. 

Representative profile of Ladoga silt loam on a 12 
percent slope tl1at faces north,vest ( soutl1,vest 5 acres of 
the s,V¼SE¼S,V¼ sec. 14, T. 76 N., R. 36 W.): 

Al- 0 to 4 inches, very dark gray (lOYR 3/1) silt loain; 
moderate, fine and very fine, granular structure; 
friable; slightly acid; clear boundar!. , . 

A2--4 to 8 inches, dark grayish-brown (lOY~ 4/2) silt loam; 
moderate thin platy structure; friable ; peds have 
very dark gray ( lOYR 3/1) exteri_ors and gray to 
light-gray (lOYR 6/ 1, dry) silty coatings; a fe,v ,,,orm 
easts; very strongly acid; abrupt b~undary. 

Bl-8 to 14 inches, dark grayish-bro,vn (lOY R 4/2) and very 
dark gray (lOYR 3/1) silty clay loam ; moderate, fine, 
granular .and very fine, subangular blo!'l{y structu_re ; 
friable; prominent, light-gray ( lOYR 1 / 1, dry) silty 
coatings on peds ; a fe,v ,Yorm ('asts ; very strongly 
acid ; clear boundary. 

B21- 14 to 18 inches, dark-bro,vn to bro,vn ( l OYR 4/3) heavy 
s ilty clay loam; strong, fine and ver;r fine, angular 
blocky structure ; friable to firm; continuous, gray to 

light-gray ( lOYR 6/1, dry) silty coating one peds; a 
fe"' ,vo1.n casts; strongly acid ; abrupt boundary. 

B22t-18 to 24 inches, da rk-bro,vn to brown ( lOYR 4/3) and 
dark yello,vish-bro,vn (lOYR 4/4) heavy silty clay 
loam; strong, fine, angular blocky structure; firm; 
some gray to light-gray (lOYR 6/1, dry) silty coatings 
on peds ; clay, fihus on vertical and horizontal faces of 
peds ; a fe,v, fine, soft concretions of iron and man­
ganese; a fe,v ,vorm casts; strongly acid; gradual 
boundary. 

B23t-24 to 32 inches, yellowish-brown ( lOYR 5/4) heavy 
silty clay loam ; s trong, fine, angular blocky structure ; 
firm; peds have dark-bro,vn to bro,vn (lOYR 4/ 3) 
exteriors and son1e gray to light-gray (lOYR 6/ 1, dry) 
silty coatings; clay films on horizontal faces of peds; 
a fe,v, fine, soft concretions of iron and manganese ; 
a few worm casts; strongly acid; gradual boundary. 

B24-32 to 41 inches, dark yellowish-brown ( lOYR 4/4) and 
yello,vish-bro,vn (lOYR 5/4) silty clay loam; common, 
medium, distinct mottles of light olive gray (5Y 6/ 2) 
and a fe,v, fine, faint 1nottles of yellowish brown 
(lOYR 5/6) ; weak, coarse, subangular blocky struc­
ture; firn1; a fe,v clay films on horizontal faces of 
peds; some gray to light-gray (lOYR 6/1, dry) silty 
coatings on peds; many, medium, prominent, soft con­
cretions of iron and manganese ; str ongly acid ; grad­
ual boundary. 

B3-41 to 50 inches, yellowish-brown (lOYR 5/4) light silty 
clay loam; many, coarse, faint mottles of yellowish 
bro,vn (lOYR 5/6) ; many, coarse, prominent mottles 
of light olive gray (5YR 6/ 2) and a few, fine, faint 
1nottles of bro,vn (lOYR · 5/3) ; ,veak, medium, sub­
angular block structure ; friable to firm; many, 
medium, distinct, soft concretions of iron and man-
ganese ; s trongly acid. • 

In areas that are not eroded, the surface layer is black to 
very dark gray and is 4 to 8 inches thick. Just below is a dark 
grayish-bro,vn layer that is 2 to 6 inches thick. In cultivated 
areas that are severely eroded, the subsurface layer has been 
1nixed ,vith the remaining surface layer by plo,ving. Here the 
present surface layer generally is very dark grayish brown. 

The subsoil is dark brown to yellowish brown and commonly 
has ~rainy coatings of silt and thin films of clay on the 
exteriors of the soil peds. Yellowish-brown and light olive-gray 
mottles occur. in the lo,ver part of the subsoil, and their size 
a!1d number increase ,vith depth. Texture of the subsoil is 
silty clay loam. The maximum clay content is 36 to 40 per­
cent in the finest part. 

The u~derlying material typically is dark yellowish-brown 
to yello,vish-bro,vn silt loam to silty clay loam. In some places, 
ho,vever , the underlying material is olive gray or mottled yel­
lo,vish brown and olive gray in color. 

Ladoga soils have a thinner, lighter colored surface layer 
than Marshall and Sharpsburg soils. They also are more acid 
and hav_e stronger structure. In addition Marshall and Sharps­
burg soils lack the light-colored subsurface layer and graiuy 
coatings on peds in the upper part of the subsoil which are 
typical of Ladoga soils. ' 

! .... a_doga silt loam, 2 to 5 percent slopes (LaB).-This 
soil 1s on gently sloping ridgetops in moderately wide 
a~eas. The areas are above more sloping Ladoga soils on 
side slopes and range from 10 to about 40 acres in size. 

The_ surface l.ayer of this soil is very dark gray silt loam 
~ to 8 inches thick. _In most cultivated areas the plow layer 
is very <lark grayish bro\vn and overlies a light-colored 
subsurf~ce layer. Included is a small acreage in ,vhich a.11 
of the light-colored subsurface layer has been mixed with 
the surface layer by plo,ving. 

Most areas of this Ladoga soil are used for ro,v crops, 
and some a:e~ are large enough to farm separately. Other 
ar~ as remain 1n trees, brush, and grass. Some of these are 
s1utn ble for crops or pasture if cleared. Sheet erosion is 
a hazard if this soil is cultivated and not protected. 
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If tl1is soil is terraced or farmed on the contour, row 
crops can be gro"·n. n1u~h of t l1e time. These practi_ces 
control erosion on th1s soil and also l1elp to reduce erosion 
011 soils do"·nslopc. l\fanagcn1ent is needed that includes 
rr1ai11tainino· fertility, as ,,ell as keeping soil losses witliin 
allo"·able l~11its. Cnpabil ity unit IIe- 1. . 

Ladoga silt loam, 5 to 9 percent slopes ( (LaC) .-This 
soil is mostly on fairly broad ridgetops above more 
strongly sloping Ladoga and Gara soils. In seme places 
it occupies narrow areas around side slopes below gently 
sloping Ladoga soils on ridges. Individual areas generally 
are between 5 and 50 acres in size. 

The surface layer of this soil consists of 4 to 8 inches 
of silt loam. It generally is very dark g-ray, but in many 
cultivated areas it is very dark grayish brown. It over­
lies a layer of lig:ht-col?red loam. This s?il is only 
slightly eroded. It is subJect to further erosion because 
of runoff. 

This soil is suited to growing row crops for about half of 
the time, and much of it is cultivated. Many areas remain 
i11 permanent pasture because the surrounding soils are 
not suited to cultivation. 

If ro"· crops are gro"·n on this soil, terracing and con­
tour farming are needed. The fertility and content of 
organic matter can be improved by including grasses and 
legumes in the cropping system. In addition all crop resi­
dues should be plo,ved under and fertilizer applied. Gul­
lies need to be filled in and seeded to permanent grasses. 
Capability unit IIIe-1. 

Ladoga silt loam, 5 to 9 percent slopes, moderately 
eroded (LaC2).-Some areas of this soil are on narrow 
to fairly wide ridgetops upslope from more strongly slop­
ing Gara and Ladoga soils. Many other narrow areas are 
around side slopes just below gently sloping ridgetops. 
The individual areas range between 10 and 60 acres in 

• 
SJZ0. 

The surface layer is very dark grayish-brown or very 
dark gray silt loam. In cultivated areas all of the light­
colored subsurface layer and part of the subsoil generally 
are mixed with the remaining surface layer by P-lowing. 
Here the content of organic matter is low and tilth gen­
erally is poor. If the soil is worked when wet, the sur­
face seals over and crusts. In areas that are cropped in­
tensively and not protected from erosion, much of the 
rain that falls runs off and the hazard of further erosion 
• 1s severe. 

Included with this soil is a small acreage of severely 
eroded soils that have less than 3 inches of the original 
surface soil remaining. These areas are shown on the 
detailed soil map by the symbol for severe sheet erosion. 
Also included are a few scattered areas of moderately 
sloping Ladoga soils on loess-covered stream benches. 
These areas are narrow and occur below and around less 
sloping l ..1adoga soils on the tops of benches. They are 
scattered along bottoms of major streams. 

Most areas of this Ladoga soil are in cultivated crops, 
and many areas are farmed along with less sloping Ladoga 
soils. Some ,vooded areas are pastured. 

If this soil is farmed on the contour and terraced, row 
crops can be gro"·n abont half of the time. If needed, 
waterways should be shaped and seeded to grass to keep 
gullies from forming in the sides of hills. 1"'hese sodded 
water,vays also provide a cross\,ay for fa rm implements. 
The response of crops can be improved by building up the 

content of orp.-anic 1natter ancl applying sni table kinds of 
fertilizer. A fc,v ,,oocled areas no,v in past,u·e ,vould be 
suitable for crops if cleared. ~fany pastnres can be im­
pro,·ed by ren10,·ing the trees an<l l,rnsh ancl then reno,·at­
ing the areas. Capability nn it IIIe-1 . 

Ladoga silt loam, 9 to 14 percent slopes {LaD).-Some 
areas of this soil are on strongly sloping side slopes that 
extend do,vnslope to Gara soils or to steeper Ladoga soils. 
Many otl1er areas are be]o,v less sloping I.1adoga soils and 
extend do"·nslope to soils in narro"· upland drainagelvays. 
Individual areas range from 10 to abont 80 acres in size. 

This soil is only slightly eroded. The surface ]ayer is very 
dark gray, friable silt loam--! to 8 inches thick .• Just below 
is a light-colored layer. In n1any cultiva.tecl areas the sur­
face layer is very dark grayish bro,Yn. The soil is easy to 
work but is subject to erosion ,Yhen cultivated. 

This soil is-suitable for row crops if erosion is controlled. 
Many arens surrounded by soils not suitable for cultivation 
are left in permanent pasture. Other areas are cleared of 
trees a.nd are cultivated. 

If this soil is culti,~ated, terracing is needed to protect 
the areas from sheet erosion and from gullying. All tillage 
must be done on the contour. The response of forage crops 
is good. Areas in permanent pasture respond well 1f reno­
rated and if properly fertilized. Capability unit IIIe-3. 

Ladoga silt loam, 9 to 14 percent slopes, moderately 
eroded (LaD2).-This soil generally is downslope from 
I..1adoga soils on ridg-etops and upslope from Gara soils and 
soils of the Shelby-~\dair complexes. In some places it 
occupies the e.ntire side slope and extends downslope to 
?rai?age,Yays. Indi,·idual areas range from 10 to 100 acres 
1n s1ze. 

This is the most extensive Ladoga soil mapped in the 
county. Its profile is like the one described as representa­
tive for the series. In cultivated areas, tl1e subsurface layer 
generally is mixed with the remaining surface layer by 
plowi~g and the plo,v layer has a grayish cast when d17.. 
Fertility and content of organic ma.tter are low in this soil. 

Included with this soil are small areas of Gara and 
Adair soils. Also included are some areas of Shelby soils 
le~s than 2 acres in size, ,vhich are sho,vn on the detailed 
soil map by a spot symbol. Other included areas consist of 
a few acres of a strongly slopino- soil on high stream 
benches that hare a corer of loess. These bench soils have 
short ~lopes. and occupy narrovr areas below and around 
the fairly wide, gently sloping Ladoga soils on the top of 
benches. 

Most _cultivated areas of this l.1adoga soil are farmed 
along ,vith mo~e ~ently sloping soils upslope. Many areas, 
ho,vever, remain 1n pasture and trees. 

If this soil is used for ro"· crops, terracing is needed for 
control of erosion. l(eeping '""aterways in grass prevents 
fo~mation of gullies that cannot be crossed with farm ma­
c~1nery. Adding lime and fertilizer and seeding meado,v 
mixtures that include legumes are ,vays to improYe tilth. 
These practices also add organic 1natter and impro,·e soil 
fertility. In 'llany pastured areas the response of forage 
plants can ~e improved by removing the brush and trees 
and renovating the pastures. Capability unit IIIe-3. 

Ladoga silt loam, 14 to 18 percent slopes (LaE).-1\fost 
ar~as of this soil are just belo,v less sloping Lado~a 
soils and upslope from soils of the Gara series and of the 
Sh~lby-.Adair complexes. In places this soil occupies the 
entire side slope and extends do\vnslope to narrow upland 
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drainage,vays occupied by Judson-Colo complex, 2 to 5 
percent slopes. The areas range fron110 to 60 acres in size. 

The surface layer of this soil is \'ery dark gray silt loam. 
It. generally is bct,Ye<.'n 4- ancl 8 incl1es thick and overlies 
n, light-colored subsurface layer. 'l'his soil is subject to run­
off and erosion. 

l\fost of tl1is soil is in permanent pasture that includes 
a fe,v scattered trees. This soil is poorly suited to row 
crops, but a ro,v crop can be gro,vn ,vhen establishing 
a stand of grasses and legumes for luty and pasture. 

Farming on tl1e contour and terracing the soils upslope 
provide protection fro1n sl1cet and gully erosion. Under 
good management, including pasture renovation, tl1e per­
manent pastures proYide forage of good qualitr and have 
high carrying capacity. 1\.pplying lime and fertilizer helps 
to establish 11e"· seedings and to improve gro,vth of grasses 
and legumes. Capability unit IVe-1. 

Ladoga silt loam, 14 to 18 percent slopes, moderately 
eroded (LaE2).-This soil is on side slopes just belo,v 
Ladoga soils on ridgetops and just. above Gara soils and 
soils of Shelby-Adair complexes. In many places it oc­
rupies the entire side slope and extends downslope to up­
land drainage,vays or to Yalleys of major streams. Indi­
vidual areas range bet,veen 10 and 75 acres in size. 

The profile of this soil is much like the one described 
as representative for the series. In nearly a third of the 
areas, 110,veYer, the soil is seyerely eroded, and less than 
3 inches of the original surface soil remains. In these areas 
all of the subsurface ]ayer and part of the subsoil have 
been n1ixed ,vitl1 the remaining surface layer by plowin~. 
As a result, l1ere the present surface soil is dark grayish 
bro,vn to dark bro,vn or brO\\'n in color and ranges to 
light silty clay loam in texture. All of t}1is soil is subject 
to further erosion if cultivated. 

Most areas of this soil are in permanent pasture that 
includes a fe,v scattered trees. Areas that are cultivated 
generally are associated ,vith less sloping soils above. This 
soil is poorly suited to ro,v crops, but a row crop can be 
gro"·n when establishing a st•and of grasses and legumes 
for hay or pasture. 

Farming on the contour and terracing the soils upslope 
protect this soil from sheet and gully erosion. Gullies that 
have cut into the sides of hills in many places need to be 
shaped and seeded to pasture. Under good management, 
including pasture renovation, permanent .Pastures provide 
good forage and ha Ye high carrying capacity. Adding lime 
and fertilizer helps to establish. ne\v seedings and to im­
prove growth of grasses and legumes. Capability unit 
1,re-l. 

Ladoga silt loam, benches, 2 to 5 percent slopes 
(LbB).-1'111s soil is on moderately ,vide, loess-covered 
benches that fan out into and parallel the bottoms of 
Htrca,in val leys. It generally is belo\\' strongly sloping Gara 
Rncl l,adoga soils, but in 1nany places it is upslope from 
1noderately sloping Ladoga soils tl1at extend to"·ard bot­
tom lands. The individual areas generally are bet\veen 5 
and 20 acres in size, and n1ost of the acreage is near 
1\.tlantic and south of Cumberland. 

The surface layer of this soil is yery dark gray silt loam 
4 to 8 inches thick. It overlies a light-colored subsurface 
layer. Depth to tl1e underlying alluvium is 12 to 15 feet. 
In cultivated areas the plow layer in many places is very 
dark grayish brown. 

Included ,vith this soil aro some nearly level areas 
that. are too sn1all to be mapped separately. 

.'l'his I.Jadoga soil genprally is far1ned separately from 
tl1c soils upslope and tl1ose soils clo,vnslope on bottom 
lands. Ro,v crops cnn be ~ro\vn frequently if fertility is 
maintained. Some rren,rly Jeyel areas are slightly wet, but 
tile drains generally are not needed. 

If this soil is cultivated, farming on the contour reduces 
losses of this soil and also helps to prevent erosion on soils 
do\vnslope. Beca,use of the irregular slopes, terracing gen­
erally is not suitable. Crops respond if adequ,ate amounts 
of fertilizer are applied and if the soil is otherwise well 
1nanao-ed. CaJ?abil1ty unit IIe-1. 

Ladoga soils, 9 to 14 percent slopes, severely eroded 
{LdD3).-Tl1ese unditfcrcntiatcd soils are just below less 
sloping Ladoga soils on ridietops. They generally are up­
slope from Gara soils and trom soils of the Shelby-Adair 
cornplexes, but in some places they are above upland drain­
n,ge,vn.ys occupied by ,J ndson-Colo co1nplex, 2 to 5 percent 
siopes. Individual areas are bet,veen 10 and 40 acres in 
size. 

'fl1e surface layer of tl1cse soils is dark grayish-brown 
to dark-brown or bro,vn silt loam to silty clay loam. It 
is 3 inches or less thick. In cultivated areas all of the 
ligl1t-c~lored ~ubsurface layl:r and part of the subsoil have 
been mixed with the re1na1n1ng surface layer by plowing. 
'l'hese soils are subject to severe sheet and gully erosion. 
They are ~o,v in organic matter, runoff is rapid, aQd they 
absorb moisture slo,v ly. · 

Included ,vith these soils are some soils on glacial ma­
terial, such as soils of the Adair and Gara series and soils 
of Shelby-Adair complexes. These soils are in areas too 
small to be mapped separately. 

These Ladoga soils are better suited to pasture than to 
cr?ps, but many small _areas are farmed ,vith surrounding 
soils that are better suited to crops. Growing of row crops 
should be done only ,vhen establishing a stand of hay or 
pasture. Gullies in the sides of hills need to be shaped 
smoothed, and seeded to permanent. grasses. Farming o~ 
the contour _and terracin~ soils upslope •are ways to pro­
tec~ these soils from furtne~ sheet and gully erosion. AJ?­
plying manure helps to build up the content of organic 
matter. Capability unit IVe-1. 

Ladoga soils, 1~ to 18 ~ercent slopes, severely eroded 
(LdE3).-These und1ffercnt1ated soils o-enerally are down­
slope fr?m less sloping Ladoga soil~ and upslope from 
Gara soils. In many places they occupy the entire side 
slope and extend downslope to drainaO'eways or stream 
valleys. Individual areas generally are

0 
small and range 

between 5 and 30 acres. 
The s~r:face laye~ is v~ry dark gray to dark grayish­

brown silt loam o~ light s1l_ty clay loam. It generally is no 
more than 3 to 5 inches thick and overlies a light-colored 
subsurface layer. _In plac~s all of the subsurface layer and 
part of the subsoil are mixed ,vith the remaining surface 
layer. 

Included with these soils are some areas that have a sur­
fa~e layer of. very dark gray loam that is 4 to 8 inches 
thick. These 1nc~uded areas are too small to be mapped 
separately. Also 1ncluded a.re a few areas that have slopes 
of 18 to 25 percent. 

These Ladoga soils are not suited to cultivated crops 
Lf'cause ?f the severe hozurd of further erosion. Permanent 
pasture 1s a good use, and most areas are in woodland pas-
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ture. In n1any areas the soils are unproductive, because of 
excessive tillage on areas not protected. The subsoil is ex­
posed in much of the acreage, and tiltl1 therefore, is poor. 

Farming on the contour and terracing the soils upslope 
help to prerent. further erosion. Pastured areas need to be 
cleared of trees and undergrowtl1 and then renovated. Gul­
lies in the areas need to be shaped and seeded to grass. 
These grassed areas provide forage and also permit more 
efficient use of farm machinery. Capability unit VIe-1. 

Marsh 
Marsh !Mal consists of low areas that remain wet or 

are under \Yater for most of the year. Cattails, sedges, wil­
lows, and other plants that tolerate wetness grow 1n these 
marshy places. The areas are low and are scattered mainly 
along Turkey Creek, but some are along the East Nish­
nabotna River. Individual areas generally are between 10 
and 40 a.cres in size. 

Marsh has no value for farming. Overflow from the 
streams stands on the areas because drainage outlets are 
lacking. Furthermore, the areas are difficult to drain be­
cause the grade of the channels of the adjacent streams 
is flat. Marsh generally is too wet for pasture plants. Wild­
life habitats are a good use. Capability unit VII w-1. 

Marshall Series 
In the Marshall series are deep, dark-colored soils that 

are well drained. These soils formed under prairie grasses 
in loess. Slopes range from O to 18 percent. 

Marshall soils are the most extensive soils in the up­
lands in the oounty. They occupy variable topographic 
positions in the ,Yestern two-thirds of the county. Some 
areas are on nearly level divides; other areas occupy the 
entire side of a slope; a-nd still other areas are on high 
stream benches. These soils are associated with the Adair, 
Clarinda, Hagener, Ladoga, and Shelby soils. They also 
are associated with all other soils in the uplands in the 
western two-thirds of the county. 

The surface layer is black to very dark brown in the 
upper part and grades to very dark brown and very dark 
grayish brown 1n the lo,ver part. It is about 18 inches 
thick. The texture is silty clay loam, and the structure is 
mainly fine granular and fine and medium subangular 
blocky. The subsoil, ,vhich extends to a depth of about 4 
or 5 feet, is friable silty clay loam and has subangular 
blocky structure. It is dark bro,vn to brown in the upper 
part and mottled yeIIowish brown, grayish brown, and 
dark brown to bro,Yn 111 the lo"•er part. The substratum is 
friabl~, massive silt loam. It is mottled dark brown to 
~rown, yellowish bro,vn, strong brown, and olive gray 
1n color. 

These soils have high available moisture capacity. The 
content of organic matter ranges from high, in the nearly 
level soils that have a thick surface layer, to moderately 
low, in the steeper, eroded soils. Permeability of the sub­
soil is moderate. Available nitrogen is medium to low in 
the gently sloping soils and low jn the steeper eroded 
ones: A v~ilable phospho~us is low in the steep ~oils and 
medium 1n the less sloping ones. 1\ll :i\farshall soils are 
high to medium in available potassium and generally are 
slightly acid or medium acid. S01ne areas less than 2 acres 
in size have less than 3 inches of the original surface soil 

remaining. These severely eroded areas are shown on the 
detailed soi l map by a spot syn1bol. 

~farshall soi ls are the n1ost irnportant soils in the county 
for farming. 'I'hey nre 1nore procluctiYe than any other 
upland soi] i11 the rounty. 'I'hese soils, ho,Ye,·er, are sub­
ject to sheet and gully erosion, and productivity decreases 
"·itl1 the steepness of the slope and the an1ount of erosion. 
If the slopes l)ermit, far1ning on the contour and terracing 
are suitable practices for controlling erosion. 

Representative profile of Marshall silty clay loam on a 
slope of about 3 percent that faces west (829 feet south of 
the center of the road and 500 feet east of the north ,Yest 
corner of the NvV¼SE¼ sec. 34, T. 77 N., R. 37 "'\\1 .) : 

Ap-0 to 7 inches, black (lOYR 2/1) to very dark brown 
(lOYR 2/2) light silty clay loam that is dark gray 
(lOYR 4/1) to grayish bro,vn (lOYR 5/2) ,,hen dry 
and very dark bro,vn (lOYR 2/2) ,,hen kneaded; 
,veak, mediurn, subangular blocky structure that 
breaks to ,veak, fine, granular; friable; common, fine 
and medium, root ehannels; a few very dark grayish­
bro"'n ( lOYR 3/2) worm casts; medium acid; clear, 
smooth boundary. 

A12-7 to 13 inches, very dark brown (lOYR 2/2) light s ilty 
clay loam that is grayish brown (lOYR 5/2) to pale 
brown ( lOYR 6/3) ,vhen dry and very dark brown 
(lOYR 2/2) to very dark grayish bro,vn (lOYR 3/2) 
when kneaded; ~veak, fine, granular and ,veak, fine, 
subangular blocky Rtructure; friable; common, fine 
and medium, root channels; a few very dark grayish­
brown (lOYR 3/2) worm casts; medium acid; gradual, 
smooth boundanr. • 

A3-13 to 18 inches, very dark grayish-brown (lOYR 3/2) 
medium silty clay loam that is grayish brown (lOYR 
5/2) and has some peds that are pale brown (lOYR 
6/3) ,vhen dry ; ,veak, fine, subangular blocky struc· 
ture; friable; common, fine, inped tubular pores and 
some medium root ehannels; a few peds; pore fi1lings 
and worm casts are dark bro,vn to brown ( lOYR 4/3) ; 
medium acid; clear, wavy boundary. 

B21-18 to 26 inches, dark-brown to brown (lOYR 4/3) me­
dium sil ty clay loam that is pale brown (lOYR 6/3) 
,vhen dry; weak to moderate, fine, subangular blocky 
structure; friable ; common, fine, inped tubular pores; 
some 01iented, thin, discontinuous stains of very dark 
grayish bro\vn (lOYR 3/2) on a few peds; a few 
black ( lOYR 2/1) fillings in fine vertical channels ; a 
few, very fine, soft, dark-brown concretions of an ox­
ide; medium acid; gradual, smooth boundary. 

B22-26 to 34 inches, dark-brown to brO"''ll (lOYR 4/3) light 
to medium silty clay loam; a few, fine, grayish-bro,vn 
(2.5Y 5/2) mottles; weak, medium, prismatic struc­
ture that breaks to moderate, fine, subangular blocky; 
fria!ble; many, fine, inped tubular pores; thin, discon­
tinuous clay films on some peds; a few, fine, soft, dark­
brown and yello,vish-brown concretions of an oxide; 
medium acid ; clear, smooth boundary. 

B31-34 to 41 inches, yellowish-'bro"''n (lOYR 5/4) and dark­
hrown to bro,vn ( lOYR 4/3) light silty clay loam; 
common, fine, grayish-bro,vn (2.5Y 5/2) and common, 
fine, yello,vish-brown ( lOYR 5/6) mottles that grade 
to dark brown to brown (7.5YR 4/4) ; weak, medium, 
prismatic structure that breaks to moderate and weak, 
medium, subangular blocky ; friable; many, fine, inped 
tubular pores; thin, discontinuous clay films on verti· 
cal faces of peds; a fe,v, fine, soft, da~:k-bro,vn and 
yello\\'ish-brown concretions of an oxide; slightly acid; 
grartual smooth boundary. 

B32---41 to 47 inches, mottled yello,vish~brown ( lOYR 5/4), 
grayis0h-brown (2.5Y 5/2), and dark-brown to brown 
( lOYR 4/3) light silty c-lay loam ; common, fine mottles 
of yellowish brown ( lOYR 5/6) and dark brown to 
bro,vn (7.5YR 4/4) ; \Yeak, medium, prismatic struc­
tu_re that breaks to ~•eak, medium, subangular blocky; 
friable; many, fine and medium, inped tubular pores; 
a few, thin, continuous films on the vertical faces of 
some peds (may be clay) ; s light increase in grayish 
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brown color in ped inte:i."iors; a few, veL·y fine, soft, other Marshall soils and with Minden soils be~aus~ indi­
black concretions of an oxide; slightly acid; graclual, vidual areas generally are only 15 to 30 acres in size. In 
~1ooth boundary. Pleasant To,vnship, however, some areas occupy as much 

B33-47 to 58 inches of light silty clay loam to heavy silt loam, ·:is lOO acres or niore and some of tl1ese are farmed sep-
the same color as the B32 horizon except the grayish- < ' f 1· h h 
bro\vn colors grade to olive gray (5Y 5/2) ; ,yeak, arately. This soil may be more leached o 1me t ar:i ot er 
medium to coarse, prismatic structure that breaks to i1arsl1all soils and st>il tests are needed to determine the 
weak, medium, subangular blocky; common, fine mot- ainount of lin{e required. Capability unit I-1. 
tles of yellowish brown (10YR 5/6) and dark brown Marshall silty clay loam, 2 to 5 percent slopes 
to bro,vn (7.5YR 4/4); friable; many, fine and me- d -~ · h M 
dium inped tubular pores: a fe,v, very fine, soft, !Jlac-k (MhB).-This soil is on fairly broa TI etops 1!1 t e ar-
conc:etions of an oxide; a few, indistinct, grainy coats. shall association. In places i~ e_xtends . or a mile or ?lore 
of silt on a fe\v vertical faces; neutral ; diffuse, along some of the ridges or dryides. It 1s belo-yv the higher 

Cl-5S t~~~t~n~fi~~d~lttled yellowish-brown (l0YR 5/4 to lying, nearly level Marshall soils ?n broader ridg_etops 3:nd 
5/6) and olive-gray (5Y 5/2) silt loam ; massive with above the higher lying, more sloping Marshall soils on side 
some vertical cleavage; friable; many, fine and very slopes. 
fine, tubular pores; a few, indistinct, grainy coats of The profile of this soil is like the one described as repre­
silt on vertical faces; a few, fine, soft, dark-brown sentative for tl1e series. This soil is in excellent tilth. The 
to black concretions of an oxide ; neutral ; clear, 
smooth boundary. content of organic 1!1att~r is high. Erosion is a h~zard. 

02-68 to 12 inches, mottled dark-brown to brown (7.5YR 4/4), Included with this soil are some areas of a soil that has 
strong-bro\-vn (7.5YR 5/6), and some olive-gray <5Y only 3 to 7 inches of the original surface soil remaining. 
5/2) silt loam; massive with some vertical cleavage; Also included are many areas that have slopes of less than 
friable; many, fine and very fine, tubula~ pores; a ll b 
few, indistinct, grainy coats of silt on vertical fa~es; 2 percent. These included soils are in areas too sma to e 
common, fine, soft, dark-brown to black concretions n1apped separately. 
of an oxide; neutral; clear, smooth boundary. This Marshall soil is used for row crops much . of the 

C3-72 to 76 inches, mottled, dark yeno,vish-bro,vn. (lOYR tiine, to ,Yhich it is ,,ell suited. Good mana!!ement, includ-
4/4) yellowish-brown (10YR 5/6), and ohve-gray = f 
(5Y '5/2) silt loam; massive; friable; a few, ~ne, ing terracing and farming on the co11tour, is needed or 
soft, dark-brown to black concretions of an oxide; control of erosion. Terracing tl1is soil also helI?s to protect 
neutral. the soils downslope. Some areas of this soil are large 

The surface layer typically i s 8 to 16 inches thick in nearly eoough to be farmed separately, though most areas are 
level soils or in soils that have not been severely ero~ed, b~t cropped along with surrounding soils that are more slop­
it is as littJe as 3 inches thick in severely eroded soils. This inO'. Capability unit Ile-1. 
layer is black to vE>ry dark brown and very dark _grayish bro~n. i--
The subsoil typically is dark-brown to yellowish-brown silty Marshall silty clay loam, 5 to 9 percent slopes 
clay loam that has a clay content of 20 to 35 percent. A fe,v mot- (MhC).-This soil occupies many fairly narrow divides or 
tles of yellowish brown, dark brown, or o~ive gray ~enerally ar~ crest of ridges that occur throughout the Marshall asso­
at a depth below 30 inches. The underlying material generall~ ciation. In many places it occupies the entire side of a 
is brown or yellowish-brown silt loam and has common, gray-
ish or strong-brown mottles. . slope just below gently sloping ridgetops. In many places 

The thickness of the loess in which the l\larshall solls formed where the bottom part of the side slope is on glacial till, 
ranges from nearly 35 feet in the northweSt corner of the rather than loess, this soil is ufslope from Shelby soils. 
county to from 15 to 20 feet in the southeastern part _of the Th kb 
Marshall association. In areas where the Marshall soils a.re e surface layer of this soi is black to very dar rown 
closely associated with the Ladoga soils, some Marshall soil s silty clay loam. It is 8 to 14 inches thick. Workability of 
formed partly under trees. Here the material just bel~w the this soil is good, but erosion is a severe hazard if the areas 
surface layer is darker brown than in typical Marshall soils a nd are not protected. 
the subsoil is a little finer textured. . . Th. 'l · 11 · d f Marshall soils have a thinner surface layer than Minde"!1 soils, IS soi is we suite to row crops, and a ew areas are 
and their subsoil lacks the grayish-brown colors tl'._p1cal ?f large enough to be farmed separately. Other areas are culti­
those soils. Tbey contain less clay than Sharpsburg soi~s, their vated along with surrounding soils. Some areas are pas­
subsoil la.cks the increase in clay typical of th0se soils, and t.ured because they are small and are adjacent to soils not 
depth to mottling is greater. so well suited to cultivation. 

Marshall silty clay loam, 0 to 2 pe_rcent slopes If this soil is cultivated, terracing and farming on the 
(MhA).-This soil is on broad, nearly level ridgetops scat- contour are needed to reduce losses of soil and water. 
tered throughout the Marshall association. It generally Grassed waterways also are needed to prevent gullies from 
is surrounded by Marshall silty clay loam, 2 to 5 percent forming and to provide a crossing for farm machinery. 
slopes. Capability unit IIIe-1. 

The surface layer of this soil is black to very da_rk brown. Marshall silty clay loam, 5 to 9 percent slopes, mod-
It is as much as 20 inches thick. Depth to grayis~-brown erately eroded (MhC2).-This soil occupies positions on 
and yellowish-brown mottles generally is less than in more the landscape similar to those occupied by Marshall silty 
sloping Marshall soils. clay loam, 5 to 9 percent slopes, and is associated with the 

Included with this soil are a fe,v areas of nearly level same soils. Some of the areas are as large as 80 acres. 
Minden soils. These included soils are in areas too small to ?-'he surface layer of tl1is soil is only 3 to 7 inch~ thick. 
be mapped separately. It 1s very dark brown or very dark grayish brown 1n color. 

Under good management ~ow crop~ can be grown fre- I~ places material formerly in the subsoil has been mixe_d 
quently on this :1\1:arshall soil. Growing a mead.ow crop ,vith the surface layer. The content of organic matter 1s 
occasionally in the cropping system and returni'?g crop lo,ver than in less eroded soils. 
residues to the soil help to maintain.the generally high ~0 '?- This soil is suited to row crops, and a few areas are large 
tent of or(J'anic matter. These practices also keep the soil in e1~ough to be farme~ separately. Many areas are farmed 
good tilth. In many places this soil is farmed along ,vith "·1th other surrounding Marshall soils. 
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If this soil is used for row crops, fertility must be kept 
hio-h, erosio11 controlled, and other good 1nanagement used. 
CT~n o- a cropping system that includes grasses and le~umes 
impr~ves tilth, increases tl1e cnpnrity to absorb rainfall, 
and reduces the hazard of erosion. Terracing: (fig. 7) and 
farming on tl1e contour prevent further soil losses. Any 
shallo"' gullies in tl1e areas need to be fi]]ed, smoothed, and 
seeded to grass for use as ,vaterways. The sodcfed water­
ways also provide a crossing for farm machinsry. Capa­
bility unit IIIe-1. 

Marshall silty clay loam, 5 to 9 percent slopes, se­
verely eroded (MhC3).-This soil is on the lo"·er part of 
narrow divides and extends upward to less sloping Mar­
shall soils wl1ere the ridgetops widen out. Downslope are 
more strongly sloping soils on loess and glacial till. Indi­
vidual areas range from 10 to 30 acres in size. 

All but 3 inches or less of the very dark grayisl1-brown 
original surface layer of tl1is soil has been removed through 
erosion as the result of past intensive cropping. In many 
places the dark-brown subsoil is exposed. The present sur­
face layer is low in organic matter, puddles when wet, 
and is cloddy and hard when dry. It therefore is in poor 
tilth. The soil absorbs water slowly, and runoff is excessive. 

Tl1is soil generally is used for crops. It usually is cropped 
the same as surrounding soils. Terracing and contour farm­
ing are needed. A cropping system that includes grasses 
and legumes also is needed for building up soil fertility 
and for reducing further losses of soil. Gullies in the 
sides of hills must be filled and seeded to grasses for use as 
waterways for the control of runoff. Adding manure and 
applying fertilizer improve soil fertility and tilth. These 
practices also help to maintain productivity. Capability 
unit IIIe-1. 

Marshall silty clay loam, 9 to 14 percent slopes 
(MhD).-In many places this soil occupies the entire side 
of a slope •and extends do,vnslope to upJiand drainageways 
occupied by Judson-Colo complex, 2 to 5 percent slopes. 
The areas generally are do,,"'Jlslope from less sloping Mar­
shall soils. In some pJoaces, however, Adair or Shelby soils 
are downslope. Individual areas 1,ange between 10 and 60 

• • acres 1n size. 
The surface layer of this soil generally is very dark 

bro"\\·n in color and is 7 to 12 inches thick. Depth to the 
underlying parent material of silt loam is ,vithin 40 inches, 
which is less than in less sloping Marshall soils. The content 
of organic matter is fairly high, and the capacity to absorb 
moisture is good. Gullies form readily in ihe sides of hi11s if 
the areas are not protected from excessive runoff. 

Most of this soil is cultivated along with other soils with 

Figure 7.-Terraces constructed in the fall on MarshaH silty clay 
loam, 5 to 9 percent slopes, moderately eroded. 

which it is associated. A fe,v areas that are associated with 
less productive or steeper soils are used for pasture. 

If this soil is terraced and tilled on t11e contour, it is 
suited to cultivated crops ... \ cropping syste1n that includes 
grasses and lcgun1es is neecle<l to keep fertility high and to 
n1aintain produ<'tivity . .1\ny gullies in the areas need to 
be shaped and seeded to grass for use as waterways that 
will remove excess ,vater. Terraeing the soils upslope helps 
to reduce tl1e volume of runoff water. Capability unit 
IIIe-3. 

Marshall silty clay loam, 9 to 14 percent slopes, mod­
erately eroded (MhD2).-This soil generally occupies the 
entire side of a slope and extends downslope to stream 
bottoms and upland drainageways. In a few places it 
occupies narrow areas between higher lying Marshall soils 
and lower lying soils on glacial till. About 80 acres of this 
soil is along the East Nishnabotna River in scattered areas 
on high stream benches that have a cover of loess. These 
areas on benches are mainly narrow breaks between less 
sloping Marshall soils and soils of the bottom lands. 

This is tl1e most extensive Marshall soil mapped in the 
county. All but 3 to 7 inches of the very dark grayish­
bro,vn to dark-brown original surface layer has been lost 
through erosion. In places material from the subsoil has 
been mixed with the remaining surface layer by plowing. 
Tl!e subsoil is slightly tl1inner than in less sloping Marshall 
soils. Deptl1 to the silt loam parent material generally is 
,vithin 40 inches . 

Some areas of this soil on the Jo,ver part of slopes have 
a cover of dark-colored, silty material that washed onto the 
areas from tl1e shoulders of slopes above. In some places 
near drainageways and near the boundaries of the upper 
part of slopes, the subsoil is exposed. 

Tilth of this soil is fair to poor. In some areas water is 
absorbed fairly slowly. Here the soil puddles and is cloddy 
if worked when wet. 

This soil is suited to cultivated crops, and most areas are 
under cultivation. If row crops are gro,vn, terracing and 
farming on the contour are needed ( fig. 8). Fertility must 

Figure 8.-Corn on level terraces constructed in Marshall silty 
rlay loam, 9 to 14 per~ent slopes, moderately eroded, for control 

of erosion and to conserve moisture . 
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be kept high, erosion controlled, and other good manage­
ment used to maintain productivity. Gro"·ing 1neado,v 
crops in the cropping systen1 helps to i1nprove tiltl1 and 
increase productivity. Gullies have forn1ed in some places. 
These n1ust be shaped and seeded to grass for use as ,,ater­
w·ays for tl1e safe removal of runoff ,Yater. Capability unit 
IIIe-3. 

Marshall silty clay loam, 9 to 14 percent slopes, se-
verely eroded (MhD3).-i1any areas of th is soil occupy the 
entire side of a slope, belo,v less sloping l\Iarsh,all soils, and 
extend do,vnslope to upla11d drainage,vays. Son1e areas 
are upslope fron1 Adair, Clarinda, and Shelby soils on 
glacial material. Individual areas genera11y are bet,veen 
10 and 25 acres in size. 

.AJl but 3 inches or less of the original very dark grayish-
brown surface layer of this soil has been removed through 
erosion as the result of past cropping practices. In n1any 
places tl1e dark-bro,vn subsoil is exposed. Tl1e subsoil is 
not so tl1ick as that in less sloping l\1arshall soils. Depth 
to the silt loam parent material generally is ,vithin 40 
inches. The content of organic matter in this soil is lo,v. 
The surface soil is l1ard to "·ork, puddles readily ,vl1en 
wet, and becomes cloddy and ]1ard "·hen dry. 

Included with tl1is soil are about 20 acres of a soil tl1at 
is on benches adjacent to stream valleys. These areas are 
on the sides of the benches belo,v less sloping l\tiarshall 
soils on the tops of the benches. 

Much of this soil is used for row crops because many 
areas are surrounded by soils better suited to cultivated 
crops. Some areas are pastured. Sl1eet and gully erosion 
have reduced productivity. 

If this soil is used for ro"' crops, contour farming and 
terracing are needed. A cropping system tl1n.t in<'ludes 
grasses and legumes l1elps to build up soil fertility and 
to reduce erosion. Any gullies in the areas need to be filled, 
smoothed, and planted to grasses for use as ,,aterways. 
The sodded waterways also provide a crossin~ for farm 
machinery. Adding barnyard manure and fert1l1zer help 
to maintain productivity. lTnder good management, the 
response of l1ay and pasture crops is good. Capability unit 
IIIer-3. 

Marshall silty clay loam, 14 to 18 percent slopes, 
moderately eroded (MhE2).-This soil occurs downslope 
from less sloping Mars11all soils on ridgetops. Many of the 
areas occupy· the e11tire side of a slope and grade down­
slope to upland drainageways and first bottoms. Some of 
the areas are upslope from Adair, Clarinda, and Shelby 
soils on glacial material. Individual areas generally are 
bet,veen 10 and 40 acres in size. 

The surface layer of tl1is soil is very dark grayish brown 
to very dark bro,vn or dark bro"·n and is 3 to 7 inches 
thick. In some places 111aterial from the subsoil ~1as been 
mixed ,vith the orio-inal surface laver by plo,v1ng. The 
subsoil is thinner th:'n in Jess sloping'Mars!1all soils. Depth 
to ~he silt loam parent material _generally_ 1s not. mor~ th~n 
36 inches. The content of organic matter 1s Io,v 1n tl11s soil. 
This soil is likely to puddle if ,v<_>rked ,vhe_n ,,et and be­
comes cloddy when dry. It is subJect to serious sheet and 

keep the areas in hay or pasture most of the time. Areas 
that are cultivated generally adjoin soils better suited to 
cultivation. 

If row crops are grown on tl1is soil, terracing and farm-
ing on the contour are needed. Constructing terraces on 
less sloping soils upslope -and farming these areas on the 
contour are ways to conserve moisture and to protect areas 
of this soil from further erosion. Gullies in the sides of 
slopes need to be filled and seeded to grass for use as 
,vater,vays. The sodded watenvays l1elp to control runoff 
and also provide a crossing for far1n machinery. The re­
sponse of hay and l?asture crops is fair if management is 
good. Capability unit IVer-1. 

Marshall silty clay loam, 14 to 18 percent slopes, 
severely eroded (MhE3).-This soil is on side slopes. Many 
areas are narro,v and are at the head of steep coves below 
ge11tly sloping soils on ridgetops. Other areas occupy the 
entire side of the slope and in places extend downslope to 
Adair, Clarinda, and Shelby soils on glacial till or to soils 
in upland drainageways. Individual areas generally are 
bet"'een 10 and 20 acres in size. 

All but 3 inche,s or less of the original surface layer of 
this soil l1as been ,vashed away. The present surface layer 
is dark grayish bro,Yn. In most places tl1e dark-brown sub­
soil is expo.secl. The content of organic matter is low. It 
is difficult to keep tl1is soil in good tilth. 

rrhis soil is poorly suited to ro,v crops, but some small 
areas are farn1ed along ,vith larger area.s of soils better 
suited to row crops. Ro,v crops can be grown occasionally, 
but it is better to keep tl1e areas in hay or pasture most 
of the time. 

If ro,v crops are grown on this soil, terracing and farm-
in~ on the contour are needed. Farming the less sloping 
soils upslope on the contour and constructing terraces in 
these areas are ,vays to protect this soil from further sheet 
and gully erosion. Any gullies in the areas must be filled, 
shaped, and seeded to grass to provide ,vaterways for re­
moval of runoff. Because of the severe erosion, additions 
of manure and fertilizer are especially beneficial. Under 
good management, the response of hay and pa.sture crops 
is goorl. Capability unit IVe-1. 

Marshall silty clay loam, benches, 0 to 2 percent 
slopes (MmAJ.-This soil occupies large areas along the 
East Nishnabotna River on high benches that have a cover 
of loess. In some places the areas are surrounded by 
Marshall silty clay loam, benches, 2 to 5 percent slopes. 
In other places this soil surrounds areas of Minden soils on 
benches. Several areas are more· than 100 acres in size, but 
others range from 10 to 50 acres. 

Th~ surface layer of this soil is black to very dark brown 
and 1s as. mucl1 a.s 20 inches thick. Deptl1 to mottling 
ge!1erally 1s son1e,Y]1at less than in more sloping Marshall 
soils. A fe,v areas receive runoff from adjacent slopes and 
are so1ne,vl1at ,vet for short periods. 

gully erosion. 
Included with this soil is about 200 acres of Marshall 

soils that have a very dark bro,vn to very dark grayish-
bro,vn surface layer 7 to 14 inches thic~. . . . 

1fany areas of this soil are large enougl1 to be farmed 
separately. Ro,Y cro1?s can be gro,,n frequently under good 
n1ana;gement. Gro,Y1ng . an occasional meadow crop and 
p10~·1ng under crop residues are ,vays to maintain or im­
prove tilth. Because this soil is nearly level, it is likely to 
be leacI1ed more d~~ply t11an other Marshall soils and need 
n1ore lime. Capability unit I- 1. 

Marshall silty clay loam, benches, 2 to 5 percent 
s~opes (MmBJ.-Most_of this soil is adjacent to and on both 
sides of tl1e East N1slmabotna River which dissects the 

' 
This Marshall soil is not suited to 1ntens1ve cultivation. 

A row crop can be grown occasionally, but it is better to 
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county £ro1n 11ortheast to soutl1west. Some areas, however, 
are scattered along other streams in the Marshall a.ssocia­
tion on high benches that parallel the streams. The areas 
extend do"·11slope to soils of alluvial flood plains. Tl1ey 
l1ave a cover of loess that ranges from 15 to 20 feet in 
thicknes.s. This soil is associated ~·itl1 nearly level Marshall 
soils and \Yith soils 0£ the Bremer, Judson, Minden, and 
~ev_in series. Individual areas range from 10 to 60 acres 
111 size. 

In most places the surface layer of this soil is black to 
very dark brown and is about 10 to 16 inches thick. In 
some cultivated areas, ho"vever, the surface layer is very 
dark brown and is 7 to 12 inches tl1ick. In a few acres only 
3 to 7 inches of the original surface layer remains. The 
conte11t of organic matter in this soil generally is l1igh. 
Tilth is good. 

Included ,vith tl1is soil are some small areas that have 
slopes of less than 2 percent. 

This Mar.shall soil generally is used and managed the 
same as Marsl1all silty clay loam, 2 to 5 percent slopes. 
Some areas of this soil are large enough to be farmed 
separately, but generally the areas are cropped along with 
su1Tounding soils. 

If tl1is .soil is farmed on the contour, it can be used fre­
quently for row crops. In some places the relief hinders 
laying out of terraces, but contour tillage generally is 
feasible. If fertility is kept high, crops respond well in 
areas used intensively for crops. Capability unit Ile-1. 

Marshall silty clay loam, benches, 5 to 9 percent 
slopes, moderately eroded (MmC2) .-Most of this soil is 
parallel to the East Nishnabotna River on high stream 
benches that have a cover of loess. Some small areas are in 
stream valleys in other parts of the Marshall association on 
similar benches. The areas generally are narrow and are 
between higher lying soils on the benches and lower lying 
soils on first bottoms. They generally are between 10 and 
30 acres in size and are scattered along the streams. 

The .surface layer of tl1is soil is very dark grayish-brown 
or very dark brown silty clay loam 3 to 7 inches tl1ick. In a 
few places dark-bro,"n material from the subsoil is mixed 
into the surface layer by plowing. 

Included ,vith this soil are fairly large areas of slightly 
eroded soils tl1at l1a ve a black to very dark brown surface 
layer 7 to 14 inches thick. 

This Mar,:;hall soil generally is cropped and managed 
the same as Marshall soils in the uplands on 5 to 9 percent 
slopes. Most areas are farmed along with surrounding 
soils. Practices that prevent further erosio11 are needed, 
but terracing generally is not feasible because the slope 
pattern is too complex. 

This soil is ,Yell suited to row crops. It ought to be 
farmed on the contour, and cropping systems need to be 
used that control soil losses. Growing meadow crops in 
the cropping sy.stem is a way to improve soil tilth and 
increase the content of organic matter. Capability unit 
IIIe-1. 

Minden Series 
The Minden series consists of nearly level, deep, dark­

colored soils that are somewhat poorly drained. Tl1ese 
soils formed under pra,irie grasses in loess. Tl1ey are mainly 
on nearly flat bencl1es that border strean1 valleys, but some 
areas are on broad ridgetops in the uplands within areas 

of the Marshall associatio11. The areas are mostly on 
benches along the East Nishnabotna River or on upland 
flats in Pleasa11t To,vnship. Minden soils are associated 
witl1 nearly level Marshall soils and ,vitl1 Corley soils in 
shaJlow depressions. 

The surface layer is black or very dark gray, friable light 
silty clay loam that has fine gra11ular and very fine sub­
a11gular blocky structure. It is about 20 inches thick. The 
subsoil is dark grayish-brown, friable silty clay loam. It 
l1as many yello\visl1-broW11 1nott les, has subangular blocky 
structure, and extends to a depth of about 48 inches. The 
substratum is olive, friable, massive silt loam that l1as 
many yellowish-brown n1ottles. 

Minden soils have high available moisture capacity and 
high content of organic matter. Permeability of the sub­
soil is moderate to moderately slow. These soils are medium 
to low in available nitrogen, medium in phosphorus, and 
high to medium in potassium, and they are sligl1tly acid 
to medium acid. 

Representative profile of Minden silty clay loam, 
benches, in a nearly level area ( 240 feet west and 380 feet 
north of the southeast corner of the 'Sv\r¼SE¼ sec. 31, 
T. 75 N., R. 37 W.) : 

Ap-0 to 7 inches, black ( l0Y1R 2/1) or very dark gray ( l0YR 
3/1) light silty clay loam; moderate, :fine, granular 
structure; friable; slightly acid; clear boundary. 

A12-7 to 15 inches, black (l0YR 2/1) light silty clay loam; 
weak, very 1iine, subangular blocky structure that 
'breaks to moderate, fine and medium, granular; fri­
able; medium acid; clear boundary. 

A13-15 to 22 inches, black ( l0YR 2/1) to very dark gray 
( l0YR 3/ 1) light silty clay loam that is very dark 
gray ( l0YR 3/1) when kneaded ; weak, very fine, sub­
angula:r blocky structure that breaks to moderate, fine 
and medium, granular; friable; medium acid; gradual 
boundary. 

Bl-2'2 to 29 incbes, dark grayish-brown ( lOYR 4/2) silty 
clay loam that has very dark grayish-brown (l0YR 
3/2) ped exteriors; a fe"'• fine, faint mottles of yel­
lowish brawn ( lOYR 5/6) ; weak, fine, subangular 
blocky structure; friable; medium acid; gradual 
boundary. 

B2---29 to 35 inches, dark grayish-brown (2.5Y 4/2) silty clay 
loam; many, fine, distinct moutles of yellowish brown 
(l0YR 5/6) ; moderate to strong, :fine, &UbangulaT 
blocky structure ; friable to firm ; concretions of iron 
and manganese; medium acid; gradual boundary. 

B3-35 to 4-6 inches, dark grayish-brown (2.5Y 4/2) to olive­
b7own (2.5Y 4/ 4) light silty clay loam; many, medium, 
distinct mottles of yellowish hrown ( l0YR 5/6) and a 
few fine mottles of oiliYe gray ( 51" 5/2) ; weak, coarse, 
sul>a'Ilgular i.>locky structure; friable; many fine pin­
holes; concretions of iron and manganese; medium 
acid ; gradual boundary. 

Cl-46 to _60_ inches, olive (5Y 5/3) silt loam; many, medium, 
distinct mottles of yello\vish bro,vn (l0YR 5/6) ; 
massive; friable; medium acid. 

. The surface layer is black or very dark gray in color; heavy 
silt loam or light silty <'lay loam in texture· and 18 to 22 
inches in thickness. The subsoil typic·ally is dark grayish-brown 
silty clay loam. It is 30 to 35 percent clay. J.\,!ottles of yellowish 
br?wn and stro~g brown are in the upper part of the sub­
soil, and they increase in size and abundance with depth. 
In many places the lower part of the subsoil and the under­
lying material are olive to gray in color and have yellowish­
brown and strong-brown mottles. 

~linden soils have a thicker surface layer than J.\,farshall 
soils and have a grayish-brown subsoil that is more mottled 
than the one in ~hose soils. They lac-k the light-colored sub­
surfaC'e layer typical of Corley soils and their subsoil is less 
gray. l\linden soils are more acid than Nevin so-ils and their 
subsoil is not so firm nor so clayey. ' 
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Minden silty clay loam, benches (0 to 2 percent slopes) 
IMnJ.-This is tl1e only Minden soil mapped in the county. 
Individual areas range from aboltt 5 to 30 acres in size 
and are along tl1e East Nisl1nabotna River. The profile of 
this soil is like the one described as representative for tl1e 

• series. 
Included ,Yiltl1 tl1is soil are some areas of Corley soils. 

These areas are small and are sho,,n on the detailed soil 
map by a spot symbol. 

This ~linden soil puddles if worked when wet and be­
conies cloddy and l1ard whe11 dry. Some areas are in shal­
Io,, depressions, and ",ater is likely to pond in these are,'ls. 
Other areas receiYe 1'1.l11off occasiona,lly from adjacent 
higl1er areas or as the result of overflow fro1n s1nall tribu­
tary streams. lV[ost areas are fanned ,,itl1out art.ificial 
drainage. Tile drains work well in this soil, ho,vever, and 
surface drains are beneficial in some places. 

Ro,v crops can be grown frequently on this soil. Under 
g-ood manage1nent, including plo,,·ing under crop residues, 
tilth can be maintained and crops respond well. Capability 
unit I-1. 

Nevin Series 
The Nevin soils are nearly level, dark colored, a.nd some­

"·hat poorly drained. T11ese soils formed in silty alluvium 
under prairie grasses. Tl1ey are on lo,v stream bencl1es or 
second bottoms. Nevin soils occupy broad areas that slope 
gradually toward alluvial flood plains. ~1ost ~f the ar~'ts 
are in tl1e valley of the East N1shnabotna River, wh1ch 
dissoots the county. Sn1all areas, however, o~cur ~t the 
lo,-ver end 0£ India.11 and Turkey Creeks. Nevin soils are 
associated with the Bren1er, Corley, Judso11, and ,,ra1bash 
soils. In many places they are surrounded by Marsha!l and 
llinden soils, ,vhich occupy higl1er areas on the rim of 
these soils. 

The surface layer is black or very dark gray friable 
light. silty clay loam tl1at generally l1as fine granular struc­
ture and is about 24 inches thick:. The subsoil exte11ds to 
a depth of about 60 inches and l1as suba.ngular blocky struc­
ture. It is very dark grayish-bro,vn, friable light silty clay 
loam in rtl1e upper part. The middle part is very dark gray­
isl1-brown and dark o-rayish-brown, friable to firm hec'tvy 
silty clay loani thot l~as olive-bro,vn a.nd yello,vis~-brown 
mottles. The lo,ver part is olive, friable to firm silty clay 
loam and has olive-gray and yellowish-brown . m~ttles. 
Dark grayish-browi1, coarse silt a11d fine sand that 1s lughly 
mottled ,vith gray occur at a depth bet,vee11 12 ancl 14 
feet. 

These soils l1ave high available moisture cap.a.city_. Per­
meability is moderate to moderately slow. N e,:111 soils ~re 
n1eclium to lo,, in available nitrogen, are m~1 u1~ to l11~h 
in pl1osphorus, and generally are Jo,, to mediu~n 1n avail­
able potas5iu1n. They typically are sligl1tly acid. 

Representative profile of Nevin silty clay loa1n on a 
slope of about 1 percent (50 feet east and 110 feet north of 
the south,vest corner of the SE¼ sec. 5, T. 74 N., R. 37 
,v.) = 

Ap-0 to 4 inches black ( lOYR 2/1) or very dark gray 
(lOYR 3/ 1) light silty clay loam that is very dark 
brown (lOYR 2/2) when crushed; clo<ldy~ but breaks 
to ,veak, very fine, granular :-tructure ; friable ; many 
pores and worm casts; neutral ; abrupt boundary. 
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Al.2-4 to 12 inches, black (lOYR 2/1) or very dark gray 
(lOYR 3/1) light silty clay loam; cloddy, but breaks 
to weak, fine, granular structure ; fri,able ; many pores 
and worm casts; neutral; abrupt boundary. 

A.13-12 to 19 inches, black (lOYR 2/1) light silty clay loam; 
,veak, fine, gr.an ular structure ; friable ; many pores, 
fine roots, and worm -casts; neutral; gradual bound· 
ary. 

A14-19 to 25 inches, black (lOYR 2/1) light silty clay loam; a 
few, fine, faint mottles of dark brown ( lOYR 3/3) ; 
weak, fine, subangular blocky structure that breaks to 
weak, fine, granular; friable; many fine pores and 
worm casts; slightly acid; gradual boundary. 

Bl-25 to 32 inches, very d1ark grayish-brown (lOYR 3/2) 
light silty clay loam, very dark gray (lOYR 3/1) 
ped exteriors; a few, fine, faint mottles of dark gray­
ish bro,vn (2.5Y 4/2) and a few, fine, faint mottles of 
dark brown ( lOYR 3/3) ; weak, very fine, subangular 
blocky structure; fri,able; many fine pores ,and fine 
roots; slightly acid; clear boundary. 

B21-32 to 43 inches, dark grayish-brown (2.5Y 4/2) heavy 
silty clay loam ; many, fine, distinct mottles of olive 
gray (5Y 5/2) and a few, fine, distinct mottles of olive 
brown (2.5Y 4/4) ; moderate, fine, subangular blocky 
structure ; friable to firm ; many very fine pores and a 
few fine roots; neutral; gradual boundary. 

B22t--43 to 51 inches, dark grayish-brown (2.5Y 4/2) heavy 
silty clay loam; many, large, prominent mottles of 
olive brown (2.5Y 4/4) ; many, medium, distinct mot­
tles of olive gray (5Y 5/2) ; and a few, fine, distinct 
mottles of yello"rish brown (lOYR 5/6) ; moderate to 
strong, very fine, subangular blocky structure ; friable 
to firm ; a few very fine pores; some very fine roots; a 
few "'orm casts; a few small oxides; a few, thin,~dis­
continuous clay films on peds; neutral; clear "bound· 
ary. 

B3- 51 to 60 inches, olive-brown (2.5Y 4/4) medium silty clay 
loam; many, coarse, prominent mottles of olive gray 
(5Y 5/2) and many, medium, distinct mottles of yel­
lowish brown (lOYR !5/6) ; very ,veak, medium, sub· 
angular blocky structure to massive; friable to firm; 
many very flue pores; a few fine oxides; neutral. 

The surface layer is black or very dark gray light silty clay 
loam and is about 2 feet thi-ck. The subsoil is very dark grayish­
brown to grayish-brown silty clay loam and bas a clay content 
of 32 to 38 percent. It commonly is mottled with yellowish 
bro,vn, grayish bro,vn, olive gray, and olive brown. The mottles 
increase in contrast ,and size with depth. 

Nevin soils are more clayey and firmer in the subsoil and 
underlying material than Minden soils. They also are less acid. 
ThE:Y are less clayey than Bremer soils, and are not so poorly 
drained, and their subsoil is less groy. 

~e~in silty clay loam (0 to 2 percent slopes) (NeJ.­
~h1s 1s the only Nevin soil mapped in the county. Indi­
v1~ual _ar_eas_ are as much as 160 acres in size. The profile of 
th1~ soil 1s hke the one described as representative for the 
series. 

Included with this soil are some small areas of a soil 
that ha~ a surfa,ce layer of very dark o-ray to very dark 
bro""n silt loam and a subsoil of very d:rk gray silty clay 
loa.m. "\Vhen dry, the subsoil is mottled ,vith dark brown 
dark ye~lo_"'ish ~ro,vn, and bro"·n. Also, ,vhen dry, light~ 
gray, ~1st1nct silt coatings occur throughout the profile. 
These included areas forn1erly "'ere under timber. 

~!any areas of this Nevin soil are large enough that an 
entire field consists of it. Row cro:ps can be grown fre­
~uently, a~d tl~e crops respond ,vell 1f soil tilth and fertil­
ity ~re ma1nta1ned and if management otherwise is good. 

Little ~ater runs. off tl1is soil. The areas generally are 
farm~d w_1tho~t. artificial drainage, but tile drains work 
\\'ell lit this soil if outlets are available. Diversion terraces 
placed at the ba:,e of adjacent slopes help to control runoff 
and reduce ,vetness. Capability unit I-1. 
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Nodaway Series 
In the N oda"·ay series are nearly le Ye 1, stratified, mod­

erately dark colored and ligl1t-colorecl soils that are mod­
erately ,vell drained to son1e,Yhat poorly drained. These 
soils forn1ecl i11 rece11t silty alluYiun1 along 1nost of the 
major strean1s and tl1eir tributaries. T hey are adjacent to 
the streain cl1annels and generally occupy parallel_ areas 
along both sides of the major streams. Noda,vay soils are 
the most extensive of any soils on botto1n lands in the 
county. They are associated ,vith the Colo, l(ennebec, and 
Zook soils. 

Noda,vay soils consist of very dark grayish-:6rown, 
stratified silt loam that includes some strata of silt and 
very fine sand. A black, old, buried soil of silty clay loam, 
or of coarser texture, occurs in })laces at a depth below 30 
inches. 

These soils have high available moisture capacity. The 
content of organic matter is moderately low. Permeability 
of tl1e underlying layer is moderate, and dark-brown mot­
tles occur i11 areas that are flooded frequently. So1ne areas 
are cut by old meandering streams and by drainage chan­
nels filled with water, and these cannot be crossed with 
farm n1achinery. Nodaway soils are lo,v in available nitro­
gen, medium in available pl1osphorus, and low to medium 
in available potassium. They generally are neutral to 
slightly acid. 

Representative profile of Nodaway silt loam on a nearly 
level bottom land near Turkey Creek ( 400 feet north and 
40 feet east of the center of the road, from the southwest 
corner of the SW¼NE¼ sec. 31, T. 77 N., R. 34 W.): 

Al-0 to 5 inches, very dark grayish-brown (lOYR 3/ 2) silt 
loam ; weak, fine and very fine, subangular blocky 
structure ; friable ; slightly acid : clear boundary. 

Cl-5 to 14 inches, stratified, very dark grayish-brown ( lOYR 
3/2) silt loam and thin grayish-brown (2.5Y 5/2) silt 
lenses and some very fine sand lenses; moderate, thin, 
platy structure that breaks to weak, fine, granular; 
friable; dark-brown (7.5YR 3/2) root stainings; 
slightly acid; gradual boundary. 

C2-14 to 32 inches, stratified, very dark grayish-brown (lOYR 
3/2) silt loam and thin grayish-brown (2.5Y 5/2) silt 
lenses and some very fine sand lenses; weak, thin, 
platy structure that breaks to weak, fine, granular; 
friable; some brown (lOYR 5/3) silt coatings on 
horizontal cleavage faces; slightly acid; clear 
boundary. 

C3-32 to 39 inches, very dark grayish-brown (lOYR 3/2) silt 
loam; moderate, thin, platy structure; friable; some 
mixing of dark-brown to brown (lOYR 4/3) material 
because of biological activity; a few dark-brown 
(7.5YR 3/2) root stains on horizontal cleavages· 
slightly acid ; abrupt boundary. ' 

IIAlb-39 to 50 inches, black (lOYR 2/1) silt loan1; ,yeak, very 
fine, subangular and weak, fine, granular structure· 
friable; medium acid. ' 

In cultivated areas the plow layer commonly is very dark 
grayish bro,vn, but it ranges from very dark gray to dark 
grayish bro,vn. The color of the stratified layers that make up 
the soil n1atrix ranges from very dark gray to dark yello,vish 
bro,vn. Strong-brown to dark grayish-brown mottles are com­
mon. Mottling generally is more distinc-t and more contrasting 
in c};lanneled areas. Nodaway so"ils have variable but distinct 
thin, stratified layers of silt and some sand in the profile. Tb~ 
texture generally is silt loam. A dark-colored, buried soil of 
silty clay loam, or of coarser texture, occurs at a depth below 
30 inches in some places. 

Noda,vay soils are lighter colored than Colo and Kennebec 
soils, and unlike those soils, are distinctly stratified. Tbe:v 
are not so fine textured as Colo soils. · 

Nodaway silt loam (0 to 2 percent slopes) INo).-This 
soil is on first bottoms. It is the most extensive Nodaway 
soil in the county, and it occupies a larger acreage than any 
of the otl1er soils on bottom lands. Individual areas are as 
1nucl1 as 200 acres in size. 

Tl1e profile of this soil is like the one described as repre­
sentatiYe for tl1e series. 1\1:any areas of this soil formerly 
were cut by old sl1allow cl1annels, wl1ich have been filled 
and are no,v farmed. Tl1e straighte11i11g of channels of 
nearby rivers and creeks and the clearing of undergrowth 
and trees have made many areas of this soil suitable for 
crops. This soil is subject to overflow, and protection 
from overflow is needed in some places. The areas seldom 
remain too wet, however, for crops. Tilth generally is fairly 
good, though the content of orga.nic matter is low. This 
soil warms up earlier in spring than the darker colored 
soils on bottom lands. Except after damaging floods, crops 
on this soil respond well. 

This soil is well suited to cultivated crops, and row crops 
can be grown frequently. The areas generally are farmed . 
along with the associated Colo, Kennebec, and Wabash 
soils. Some areas, l1owever, are ]arge enough that tl1ey are 
farmed separately. Capability unit I-2. 

Nodaway silt loam, channeled (0 to 2 percent slopes) 
INw).-This soil occurs along many of the strea.ms in 
the county. The size of individual areas ranges from 10 to 
75 acres. 
. Areas of this soil are cut by old channels of meander­
ing streams. In many places these oxbow channels are 
fil]ed with water. In other places the oxbows are filled 
with wet, sandy and silty sediments or have a cover of 
weedy and scrubby undergrowth. 
. In many areas of this soil, the water table is high dur­
ing wet seasons. The s11bsoil generally is motttled with 
dn.rk-brown iron stains. The areas are flooded frequently 
aud receive additional deposits of silt, which are laid down 
by slow-moving floodwaters. 

Areas of this soil generally are pastured or left idle. 
l\.I8;ny of the areas would be suitable for crops if the vege­
tation were cleared, old channels filled, and surface drain­
age provided. Protection from overflo,v is needed if the 
areas are cropped c-0ntinuously. Capability unit Vw-1. 

Olmitz Series 
The Olmitz series consists of dark-colored soils that are 

moderately well drained. These soils formed under prairie 
gr_ass~ in alluvium washed from adjoining, higher lyin~ 
soils 1n the uplands. rrhey occupy small areas scattered 
throughout the county. In many places the areas are nar­
row and are in concave areas on foot slopes above soils 
on stream benches and bottom lands. Other areas are on 
gen~ly sloping alluvial fans at the mouths of intermittent 
dr_a1nageways. Slopes range from 2 to 5 percent. Olmitz 
soils are as.sociated witl1 Gara, Ladoga, Marshall, Sharps­
burg, and Shelby soils, ,Yhich are in the uplands. In many 
places they adjoin Colo, Judson, and Wabash soils, which 
are downslope on alluvium. 

The surface layer is black to very dark brown, friable 
heavy loam that has fine subangular blocky structure. 
Just ~lo,v is a layer of very darlc grayish-brown, fri­
able light clay loam that is about 10 incl1es thick. This 
~ransitional layer is lacking in many places. The subsoil 
1s very dark grayish-bro"·n and dark-brown to brown, 
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friable ligl1t clay loa1n tl1at has subang11lar blocky struc­
ture. It extends to a deptl1 of 111ore tluu1 48 inches. The 
parent n1aterial is local alluYiun1 ,,ashed oYer a long period 
of tin1e fro1n soils on loess and on glacial till. 

The content. of organic n1atter in tl1ese soils is medium. 
Permeability of the s11bsoil is moderate to moderately 
slo"'· These soils are subject to gully erosion if runoff is 
not controlled. Some areas are \Yet in rainy seasons be­
ca use of seepage from adjace11t soils. Olmitz soils are ]ow 
in nitrogen and phosphorus, 1nedium in available­
potassium, and are slightly acid or medium acid. 

Representative profile of Olmitz loam on a slope of about 
:3 percent (725 feet east and 300 feet north of the soutl1-
,,est corner of the N,V¼S,V¼ sec. 33, T. 74 N., R. 34 ,,r.) : 

All-0 to 9 inches, black (10YR 2/1) heavy loam; weak, thin, 
platy structure that breaks to weak, fine, granular; 
friable; many fine roots; medium acid; clea r boundary. 

A12-9 to 16 inches, black (lOYR 2/1) heavy loam that is very 
dark bro,vn (10YR 2/2) "·hen kneaded; 111oderate, 
fine, subangular blocky structure that breaks to \veak, 
fine, granular; friable ; a fe,v fine pores; a fe,v fine 
roots; n1edium acid; gradual boundary. 

A13-16 to 23 inches, very dark brown (lOYR 2/2) heavy 
loam; moderate, fine, subangular blocky structure; 
friable; a few fine pores; a few very fine roots; me­
dium acid; gradual boundary. 

AB-23 to 33 inches, very dark grayish~brown (10YR 3/2) 
light clay loam · with very dark gray ( lOYR 3/1) ped 
exteriors; moderate, fine, subangular blocky structure; 
friable; medium acid; gradual boundary. 

Bl-33 to 40 inches, very dark grayishJbrown (lOYR (3/2) 
and dark-bro\\•n to brown (lOYR 4/3) light clay loam 
that is dark brO\\'n ( lOYR 3/3) when kneaded; moder­
ate, fine and medium, subangular blocky structure; 
friable; medium acid; gradual boundary. 

B2-40 to 54 inches very dark grayish-brown ( lOYR 3/2), 
and dark-br~wn to bro·wn ( 10YR 4/3) light clay loam 
that is dark brown (lOYR 3/3) when kneaded; com­
mon, medium, distinct mottles of yellowish red (5YR 
4/6) ; moderate, medium, subangular block~ struct.ure; 
friable to firm; a few small pebbles; medium acid. 

Olmitz soils are black to very dark brown to a depth bet\veen 
20 and 30 inches. Some areas have a few inches of very dark 
grayish-bro,vn overwash on them. The surface layer is loom 
to light clay loam in texture. The subsoil generally is very dark 
grayish bro~vn in the upper part and grades to dark brown or 
brown in the lower part. In texture the subsoil generally is 
clay loam and the clay content is 28 to 34 percent. In most 
places da;k-bro\vn to yellowish-red mottles are in the 10,ver 
part of the -subsoil or substratum. Small pebbles occur in the 
profile in some places, though large stones are lacking. 

These soils have a higher sand content than Judson. and 
Colo soils. They are not so dark colored as the Colo soils at 
a depth between 30 and 40 inches. 

Olmitz loam, 2 to 5 percent slopes (OmB).-This.is ~l1e 
only Olmitz soil mapped in the county. Its P.rofile 1.s l1~e 
the 0110 described as representative for the series. This soil 
generally is in good tilth. 

Included ,vith th'is soil are some areas that have 6 to 16 
inches of very dark grayish-bro"'n sediment on the s1;1r­
face. In most of these areas, the surface layer contains 
coarse sand and small pebbles and is loam to ligl1t clay 
loam in texture. The areas commonly are along drainage­
\rays, wl1ere material ,,ashed into the drainage,vays from 
nearby soils on glacial till was redeposited by overflow. 

This Olmitz soil generally is used for the same crops as 
adjoining soils but many areas are used for pern1anent 
pasture. The a'reas seldom are cropped individually, be­
cause tl1ey generally are less than 10 acres in size. 

Areas of this soil on alJuvial fans receive runoff and 
0Yerwasl1 from the uplands. Some places are gullied. Con­
structing terraces upslope is a "·ay to prevent runoff. The 
terraces also reduce the hazard of sheet erosion and keep 
gullies fro1n forn1ing. Tl1is soil is somewhat erodible, and 
all tillage ougl1t to be done on the contour. If tillage is 
done on the contour, ro,v crops can be grown frequently. 
Capability unit IIe-2. 

Sandstone Rock Land 
Sandstone rock land (Sa) consists of material weath­

ered from sandstone. Tl1e areas are ii1 tl1e uplands under a 
cover of various kinds of grasses and trees. They are 
strongly slopi11g and occupy irregular, convex Jower side 
slopes near Cold Springs State Park. Incli vidual areas 
range fro1n 5 to 15 acres in size. This land type generally is 
do,vnslope from Ladoga and Marshall soils and just above 
clrainage,,ays occupied by Judson-Colo complex, 2 to 5 
percent slopes. 

Ar~as of this land type generally l1aye about 8 inches 
of dark~bro"'11 to brown sandy loam on tl1e surface and arc 
unclerla1n by sand. Many areas, 110,ve,,er, l1ave frao-ments 
of sandstone on tl1e surface and throughout tl1e profile and 
are underlain by sandstone bedrock. 
. Sandstone rock land ge.z:ierally is in permanent vegeta­

tion. Son1e areas are gullied. In otl1er areas bedrock of 
sandstone or shale crops out. . ~ 

Pasture, and perhaps wildlife habitats, are suitable uses 
for this land type. The gullies, rock fragments, and out­
crop~ of bedrock generally make it impractical to use till­
age implements on tl1e areas. Farming on tl1e contour in 
s?ils upslope and terracing these areas are \vays of control­
lmg runoff and reducing erosion and gullying. Capability 
unit VIIe-1. 

Sharpsburg Series 
I~ the Sharpsburg series are deep dark-colored, well 

drained to moderately well drained soils. These soils 
forn1ed under prairie grasses in loess. Slopes range from 
0 to 25 percent, but they are 2 to 14 percent in most places. 
~he areas occupy .positions ranging from nearly level 
r1dgetops to steep side slopes and are in the eastern one­
third of the county. 

Sha~psburg soils are associated \vitl1 all soils of the up­
lands 111 tl1e eastern one-tl1ird of tl1e county includino­
tl1~se of the Adair, Clarinda, Gara, Ladoga, ~nd Shelby 
series. They generally are upslope from Adair Clarinda 
a;1d Sl1elby soils, but in some areas they occup; the entir~ 
side slope. 

The surface layer is friable silty clay loam tl1at has very 
fine ai1d fine subangular blocky structure and is about 12 
inches thick. It is black to very dark brown in the upper 
part and very dark bro,vn and very dark grayish bro,vn in 
tl1e lo,ver. pa.rt .. The subsoil exttends to a depth of 4 feet or 
n1ore. It 1s mainly clark-bro"·n to brown friable to firn1 
silty clay loam that is mottled ,vitl1 stron; brown yello"·-
. 1 b O 

' 1s 1 ro,vn, and gray. Structure is subangular blocky. In 
1nany places .the subsoil is l1igl1ly mottled in tl1e lo,ver part . 
Tl1e underlying loess ranges from 10 to 20 feet in thickness 
a!1d is underlain by glacial till of ICansan or Nebraskan 
time. 
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Tl1ese soils l1ave high available inoisture capacity. Ex­
cept in seYerely eroded areas, the content of organic n1atter 
is higl1 to 1nedinn1. Pern1e.'tbility is 1noclerate to 1noclerately 
slo,,. Sharpsburg soj]s generall) are low ~o n1cclil~n1 ~n 
a.Yailable 11itroge11 a11cl pl1os1)borus and 1ned1nn1 to l11gl~ 1n 
potassiun1. Tl1ey are n1cditun acid in. most plac_es. ~loping 
areas are subject to erosion and require protection 1£ cult1-
Yated crops are gro,vi1. 

Representative profile of Sharpsbur~ silty clay loam on 
a high, stable interfluve on a slope of about 3 percent that 
faces northeast (240 feet north and 185 feet west of center 
of the road, which is the southeast corner of sec. 16, T. 
74 N., R. 34 W .): 

Al}-() to 8 inches, black (lOYR 2/1) to very dark brown (lOYR 
2/2) light silty clay loam that is very dark brown 
(lOYR 2/2) when crushed; cloddy, but breaks to mod­
erate, very fine, subangular blocky structure; friable 
to firm ; at a depth between 6 and 8 inches, the horizon 
is very compact and firm and breaks to medium angu­
lar blocky structure; medium acid ; abrupt, smooth 
boundary. 

A12--8 to 13 inches, very dark brown (lOYR 2/2) and very 
dark grayish-brown (lOYR 3/2) silty clay loam that 
is very dark grayish brown (lOYR 3/2) when 
crushed ; a few fine spots of dark brown to brown 
(lOYR 4/3); weak, fine, subangular blocky structure 
that breaks to moderate, very fine and fine, granular; 
friable; many very fine and a few fine tubular pores ; 
medium acid; clear, smooth boundary. 

Bl-13 to 18 inches, very dark grayish-brown (lOYR 3/2) and 
dark-brown to brown ( lOYR 4/3) medium silty clay 
loam ; the very dark brown and very dark grayish­
brown peds crush to very dark grayish brown ( lOYR 
3/2), but the dark-brown to brown peds are the same 
color when crushed ; moderate, very fine, subangular 
blocky structure; very dark brown (lOYR 2/2) coats; 
friable; many very fine and a few fine tubular pores ; 
medium acid; clear, smooth boundary. 

B21-18 to 21 inches, dark-brown to brown (lOYR 4/3) me­
dium silty clay loam; a few ped coatings and old root 
fills of black ( lOYR 2/1) and very dark brown (lOYR 
2/2) ; moderate, fine, subangular blocky structure; 
friable to firm; many, very fine and a few fine tubular 
pores; a few, fine, very dark brown, soft concretions 
of an oxide; slightly acid ; gradual, smooth boundary. 

B22t-21 to 27 inches, dark-brown to brown (lOYR 4/3) me­
dium silty clay loam ; common, fine, distinct mottles 
of strong brown (7.5YR 5/6) and yellowish brown 
(lOYR 5/6) ; moderate, medium, subangular blocky 
structure; friable to firm; many, very fine and a few 
fine tubular pores; many peds have thin, patchy clay 
films of dark grayish brown ( lOYR 4/2) ; common, 
fine, very dark brown, soft concretions of an oxide; 
slightly acid; gradual, smooth boundary. 

B23t-27 to 34 inches, dark-brown (lOYR 4/3) to brown (lOYR 
5/3) silty clay loam ; many, fine, distinct mottles of 
gray (5Y 6/1) and light olive gray (5Y 6/2) ; common, 
fine, distinct mottles <Yf strong brown (7.5YR 5/6) 
and a few, fine, faint mottles of yellowish bro,vn 
( lOYR 5/6) ; weak, medium, subangular blocky stru c­
ture; friable to firm; many, very fine and a few fine 
tubular pores; many peds have thin patt!by clay films 
of dark grayish brown (lOYR 4/2) ; common, fine, 
very dark brown, soft concretions of an oxide; slightly 
acid ; gradual, smooth bo1,1ndary. 

B3t-34 to 42 inches, dark-brown ( lOYR 4/3) to brown ( lOYR 
5/3) light silty clay loam; many, fine, distinct mottles 
<Yf strong brown (7.5YR 5/6 and 5/8) ; many, fine, dis­
tinct mottles of gray ( 5Y 6/1) ; a few, fine, faint mot­
tles of yellowish brown (lOYR 5/6) and a fe,v, fine, 
distinct mottles of light olive gray (5Y 6/2) ; ,veak, 
medium, subangular blocky structure; friable; many, 
very fine and a few fine tubular pores; a few peds have 
thin patchy clay films of dark grayish brown (lOYR 
4/2) ; a few, fine, very dark brown, soft concretions of 
an oxide; slightly acid; gradual, smooth boundary. 

B32-42 to 50 inches, mottled gray (5Y 6/1), light olive-gray 
(5Y 6/2), strong-bro,vn (7.5YR 5/6), and yello,vish­
brown (lOYR 5/4 and 5/G) light silty clay loam; weak, 
coarse, subangular blocl{y structure; friable ; many, 
very fine and a few fine tubular pores; a few, fine, 
very dark bro,vn, soft concretions of an oxide; slightly 
acid. 

The surface layer generally is black to very dark brown, but 
in many places it grades to very dark grayish brown in the 
lower part. It is 10 to 16 inches thick in areas not eroded. The 
subsoil typically is silty clay loam in texture and is 36 to 40 
percent clay in the finest textured part. It generally is dark 
brown to brown and has some mottling in the lower part. The 
underlying silt loam material, which occurs at a depth below 
48 inches, ranges from yellowish brown to olive gray and is 
mottled with strong brown, yellowish brown, or grayish brown. 

Sharpsburg soils have a higher content of clay than Marshall 
soils, and their subsoil has a more distinct increase in clay con­
tent. Also, mottles generally occur slightly higher in the soil 
profile than in J.\,Iarshall soils. Sharpsburg soils lack the light­
colored subsurface horizon and distinct grainy coatings in the 
subsoil typical of Ladoga soils and are less acid. 

Sharpsburg silty clay loam, 0 to 2 percent slopes 
(SbAJ .- This soil is on broad ridgetops and generally is 
surrounded by Sharpsburg silty clay loam, 2 to 5 percent 
slopes. Individual area,s usually range between 10 and 60 
acres in size. The surface layer 1s black to very dark brown 
and in many places is as much as 18 inches thick. 

Most areas of tl1is soil are cultivated. This soil generally 
is farmed along ,vith surrounding soils. It has few liinita­
tions for gro,ving ro,v crops. Returning crop residues to 
the soil helps to keep this soil in good tilth. Some areas are 
more acid than other Sharpsburg soils and may require 
larger amounts of lime. Capability unit I - 1. 

Sharpsburg silty clay loam, 2 to 5 percent slopes 
(SbBJ.-Most of this soil is on ridgetops in the Sharps­
burg association, but a small acreage is on high benches. 
The areas are do,vnslope from Sharpsburg silty clay loam, 
0 to .2 percent slopes, and generally are upslope from more 
sloping Sl1arpsburg soils. Individual areas are as much as 
80 a_cres in size, and on some ridgetops the areas extend for 
a mile or more. 

The profile of this soil is like the one described as rep­
resentative for the series. 

Included with this soil is a small acreao-e of a soil that 
has~ surface layer that is very dark bro;n or very dark 
grayish bro,vn and is 3 to 7 inches thick. Also included are 
some areas that have slopes of less than 2 percent. These 
included soils are too small to be mapped separately. 

~lost areas of this Sharpsburg soil are used for crops, 
and some areas are large enough that they are farmed sep- •1 

arately. Only.a fe:'7 ~reas ~re in pasture. 
. Because this soil is subJect to erosion, terracing or farm­
ing on the contour is needed if row crops are grown. Row 
cro~s. ca~ be gro:vn frequently if erosion is controlled, 
fertility_ 1s keI?t high, and management is otherwise good. 
Capability unit Ile-1. 

Sharpsburg silty clay loam, 5 to 9 percent slopes 
!SbCJ.-This soil is on many of the more narrow divides 
1n the count~, downslope fron1 nearly level soils on ridge­
tops. Many of the areas are narro"" and are upslope :from 
steeper Sharpsburg soils or from Adair Clarinda and 
~helby soils. In some places this soil occ~pies the ~ntire 
side of a s~ope and extends downslope to upland drainage­
,vays. Individual areas are as much as 60 acres in size, and 
some extend for a mile or more along the crests o:f the 
divides. 
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The surface layer of tl1is soil is black to very dark brown. 
It is 8 to 12 inches thick. Tl1is soil is easy to till. Tl1e hazard 
of erosion is se,·ere if tl1e areas are not protected. 

If this soil is cultivated, it generally is farmed along 
,Yitl1 gently sloping Sl1arpsburg soils upslope. Some areas 
are in pern1anent pasture because tl1ey are associated with 
soils poorly suited to cultiYation. Contour far1ning and 
terracing are needed for protectio11 fro1n erosion. Grass 
,yater,Yays provide safe re1noval of runoff water and 
prcYent gullying. Capability unit IIIe-1. 

Sharpsburg silty clay loam, 5 to 9 percent slopes, 
moderately eroded (SbC2).-Tl1is soil occupies positions 
similar to those occupied by Sl1arpsburg silty clay loam, 
5 to 9 percent slopes, and is associated ,vith the same 
soils. It is n1ainly in tl1e soutl1eastern part of the county, 
and individual areas are as 1nucl1 as 70 or 80 acres in size 
(fig. 9). 

Tl1is is the n1ost extensiYe Sl1arpsburg soil in the county. 
Tl1e surface layer is very dark grayish brown and_ is 3 to 
7 inches tl1ick. In n1ost places dark-bro,vn material for-
1nerly in the subsoil has been 111ixed with tl1e remaining 
original surface soil by plo,Ying. Tl1is soil is not so produc­
tive as less sloping Sl1arpsburg soils tl1at are not eroded. 
Generally the content of organic matter is moderately low 
and tilth is fair. If this soil is ,Yorked when ,vet, the surface 
layer becomes hard and cloddy as it dries. Because this 
soil has been used for clean-tilled crops, the areas are 
sheet eroded and some areas are gullied. In pla?es the fer­
tility and the capacity of the soil to absorb moisture have 
been reduced. 

Included with this soil are sorne severely eroded areas, 
,vhere only about 3 incl1es of tl1e original very dark gray­
ish-bro,Y11 surface layer remains and the dark-brown sub­
soil is exposed in many places. These areas are shown on the 
detalled soil map by the spot symbol for severe sheet 
erosion. 

This Sharpsburg soil generally is farmed along with 
surrounding Shar1)sburg soils, though some areas are 
farmed SeJ?arately. Some other areas are in permanent pas­
ture, particularly tl1ose areas on side slopes that adjoin 
steeper Adair or Shelby soils. 

If this soil is protected from severe erosion by far1ning 
on the contour a11d by terracing, it is moderately well 

Figure 9.-Typical area of Sharpsburg silty clay loam, 5 to 9 per­
cent slopes, moderately eroded. The hay is being windrowed. 

suited to cultivated crops. Any gullies in the areas need to 
be filled, sl1aped, and seeded to grass for use as waterwa.ys. 
Erosion can be reduced and tilth improved if a cropping 
system is used that includes meado"1 consisting of grasses 
and legumes. Capability unit IIIe-1. 

Sharpsburg silty clay loam, 9 to 14 percent slopes 
(SbD).-In many places this soil occupies narrow areas 
between higher lying, less sloping Sharpsburg soils and 
lo,ver lying soils on glacial material. In some places this 
soil occupies the entire side of a slope and extends down­
slope to soils in upla11d drainageways or to soils on first 
bottoms. Individual areas are as much as 50 acres in size. 

Tl1e surface layer generally is black to very dark brown 
in color and about 8 to 10 inches in thickness. On the aver ­
age the surface layer is some,vhat thinner than that of the 
profile described as representative for tl1e series. Also, the 
subsoil is thinner and parent material generally is within 
48 inches of the surface. This soil is in good tilth. The con­
tent of organic matter is fairly high. 

Many areas of tl1is soil are in permanent pasture because 
tl1ey are closely associated with soils not suited to row 
crops. This soil is suited to cultivation if soil losses are held 
to aJlo,vable limits. It also is well suited to hay or pasture. 

If ro,v crops are gro,vn on this soil, contour farming 
and terracing are needed for control of erosion. Using a 
cropping system that includes grasses and legumes is a way 
to maintain tilth, improve the capacity to absorb mois-
ture, and control erosion. Capability unit IIIe-3. , 

Sharpsburg silty clay loam, 9 to 14 percent slopes, 
moderately eroded (S6D2).-This soil is just below less 
sloping Sharpsburg soils. It generally occupies narrow 
areas around side slopes upslope from the Adair, Clarinda, 
n.nd Shelby soils. 1'1any other areas occupy the entire side 
of a slope a11d extend downslope to soils in drainageways 
a11d o~ fir:st bottoms. Individual areas range from 10 to 100 
acres in size. 

The surface layer is very dark grayish-brown silty clay 
lo~m that is 3 to 7 inches thick. In places dark-brown sub­
soil ~as been mixed with the remaining surface soil by 
plo,v1ng. In many places near the upper ends of drainage­
way~ and the shoul~ers of slopes, the subsoil is exposed. 
Gullies _are common 111 some areas. The content of organic 
matter 1s lo,v in many places. In some places the soil is hard 
and cloddy when dry. 

~any areas of this soil are used the same as adjoining 
soils, _but S?me areas are far1ned separately. Because of 
pa;st_ intensive cropping a11d lack of erosion control, this 
soil 1? 1noderately eroded. Ro,v crops can be grown par t of 
tl1e time, but the hazard of further erosion is severe if this 
soil is_ cultJvated and not protected. Hay and pasture crops 
on this soil respond ,vell. 

Fari:ning on the contour and terracing are ways to pro­
tect this so11 from further erosion. Gullies in the areas need 
to be filled, shaped, and seeded to grass £or use for hay and 
pa~ture crOJ?S, The grassy areas also provide a crossi!1g for 
farm machinery. Gro,v1n0' O'rasses and legumes 1n the 

· o b cropping systen1 is a ,vay to i1nprove the tjlth of this soil. 
This practice also increases the supJ?lY of organic matter 
and helps to control erosion. Capability unit IIIe-3. 

Sharpsburg silty clay loam, 9 to 14 percent slopes, 
severely erode~ (S6D3) .- This soil occupies fairly narrow 
are1ts bet,veen_ higher lying, less slopin<T Sharpsburg soils 
and lo,ver l~1ng Adair, Clarinda, and Shelby soils. In 
places the s011 occupies the entire side of a slope and ex-
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tends do"·nslope to upland drainageways occupied by Jud­
son-Colo complex, 2 to 5 percent slopes. Individual areas 
generally are between 10 and 40 acres in size. 

In places the surface layer of this soil is dark grayish 
bro,Yn in rolor and is only 3 inches tl1ick. The darlc-brown 
subsoil is not so thick as ·in less sloping Sl1arpsburg soils, 
and it is exposed in most places. l\tf uch of the original sur­
face soil l1as been "·ashed away as the result of past in­
tensive use for clean-tilled crops. Fertility -therefore is 
lo,~ered and the ability of the soil to absorb moisture is 
reduced. The content of organic matter is low. If worked 
when wet, this soil puddles and becomes cloddy when dry. 

Lo,v fertility and steep slopes make this soil poorly 
suited to row crops, though a year of row crops can be 
gro,vn when establishing pasture or a stand of hay. Many 
areas are farmed ,vith surrounding soils better suited to 
cultivation. 

Good manage1nent is needed to prevent further severe 
sheet erosion and to keep other gullies from forming. Ter­
racing and farming on the contour are ways to prevent 
furtl1er erosion. The gullies need to be filled, smootl1ed, 
and seeded to grass for use as waterways. Forage crops on 
this soil respond under good management that includes 
adding barnyard manure and applying fertilizer. Capa­
bility unit IVe-1. 

Sharpsburg silty clay loam, 14 to 18 percent slopes, 
moderately eroded (SbE2).-This soil generally is down­
slope from less sloping Sharpsburg soils and upslope from 
soils on glacial till. In some places the soil occupies narrow 
areas around the entire side of a slope. 

The surface layer of this soil is very dark grayish brown 
to dark brown and is 3 to 7 inches thick. The subsoil ex­
tends to a depth of about. 42 inches. It is not so fine tex­
tured as that in less sloping Sharpsburg soils. This soil 
is subject to severe sheet and gully erosion from runoff. It 
generally has low content of organic matter. 

Included with this soil, and making up about one-fourth 
of the area, is a soil that has 7 to 14 inches of very dark 
bro"' n surface soil remaining. Also included are some areas 
in which only 3 inches of very dark grayish-brown surface 
layer remains or dark-brown subsoil is exposed. Some 
included areas have slopes of as much as 25 percent. 

This Sharpsburg soil is poorly suited to cultivated crops, 
but 1nany small areas are farmed with other soils better 
suited to row crops. It is well suited to hay and pasture. 
A row crop can be grown ,vhen establishing pasture or a 
stand of hay. 

If this soil is used for row crops, all cultivation must be 
on the contour. Less sloping areas above this soil need to 
be terraced and farmed on the contour to protect this Roil 
from further sheet and gully erosion. Gullies in the sides 
of hills need to be filled, smoothed, and seeded to grass for 
use as "·ater,vays. Forage crops on this soil respond fairly 
well under good managen1ent, "'hich includes adding 
fertilizer. Capability unit IVe-1. 

Sharpsburg silty clay loam, 14 to 18 percent slopes, 
severely eroded (SbE3).-This soil is do"·nslope from less 
sloping Sharpsburg soils and genera11v is upslope from 
Sl1elby soils. Some areas occupy t,he enfire side of a slope. 

The surface layer is dark grayish bro,vn or dark bro,vn 
and is 3 inches or less thick. The subsoil in many places is 
only 24 to 36 inches thick. It is not so fine textured as that 
in less sloping Sharpsburg soils. Runoff is rapid, and this 
soil is subject to further sheet and gully erosion. 

Included with this soil are small areas that have a sur­
face layer that is :1 to 7 inches thi(.'k .... \lso included are a 
fe,Y areas that ha Ye slo1>es of as n1nch as 25 _percent. 

~fost areas of this Sharpsburg soil are 111 permanent 
pasture, ,vhirl1 is a good nse. T7nder good ma11age1ne11t that 
includes pasture renoYation, 1nany of the pastures can be 
made more producti Ye. Terracing the less sloping soils 
upslope and farming thern on tl1e contour are ways to pro­
tect this soil from further erosion a11cl fo-u]lying. The many 
gullies that have formed in this soi need to be filled, 
shaped, and seeded to grass for use as \Yaterways. Addi­
tions of barnyard manure and fertilizer are needed, espe­
c;:ially ,vl1en pastures are being renovated. Capability unit 
VIe-1. 

Shelby Series 
The Shelby soi ls are dark colored and are well drained 

to moderately ,vel l drained. They formed under prairie 
grasses in the uplands, fron1 glacial till of Kansan or , 
Nebraskan time. S lopes range fron1 5 to 30 percent, but 
in most places are from 9 to 18 percent. The areas gen­
erally are <?n the lo,Yer parts of side slopes and on long 
ridges, but 111 a fe,v places \Yhere the landscape is strongly 
dissected, they occupy the entire side slope. Shelby soils 
~re near the ifarshall and Sharpsburg soils, which formed 
1n loess, and the Adair and C]ar1ncla soils, ,vhich formed in 
glacial material. 111 son1e places Shelby soils are just below 
small, narrow areas of soils sirnilar to the Adair soils, 
and these areas are shown on the soil ma1) by a clay spot 
symbol. 

The surface layer of tl1ese soils is black, friable heavy 
loam in the upper part and very dark grayish-brown, 
friable light clay loam in the lower part. It has fine gran­
ular to fine subangular blocky structure and is about 14 
inches thick. The subsoil extends to a depth of about 40 
inches. It is yellowish-bro,Yn,' mostly firm clay loam, has 
suban~lar blocky structure, and has a few light 
?rown1sh~gray mottles in the lo,ver part. The substratum 
IS yell<?wish-brown, firm, massiYe light clay loam and has 
yellowish-brown and bro,vnish-o-ray mottles. It is cal­
careous and in some places rontai~s concretions of calcium 
carbonate. 

?ermeability ot the subsoil is moderately slow in these 
soils, and the _available _moisture capacity is high. The con­
tent _of org_an1c m~tter 1s low. Shelby soils are low to very 
low m ~vailable _nitrogen and in phosphorus and medium 
to l~w 1n :potassium. They generally are slightly acid to 
medium acid. 

In places Shelby soils are interrnino-led ,vith Adair soils 
and with Clarinda soils and are ma pp~cl in complexes with 
those soils. Shelby soils general ly make up 50 percent of 
each complex; Adair soils, 3!5 percent; and Clarinda soils, 
15 per.cent. In many areas Clarinda soils are lacking, and 
here either the Shelby or ... .\.dair soi] n1ay occupy from 40 
to 60 percent of any one area. If present in these com­
plexes, Clarinda soils generally occupy the ,vet, seepy areas 
at the heads of upland drainao-ewavs. The Adai:r and 
Clarinda soils are described und;r th;ir respecti-ve series. 

Representative profile of Shelby loam on a slope of 11 
percent that faces north ( ~00 feet east and 60 feet north 
of the south"'est corner of the ~E~(iSE¼ sec. 20, T. 75 N., 
R. 34 W.): 

j 



~------------------------------~ -

l 

) 

; 

l 

f 

' l 
) 

s 
l 
'• 

1 
0 
., 

CASS COUNTY, IOWA 
37 

Ap-0 to 8 inches. black ( l0YR 2/1) heavy loam ; weak, thin, 
platy structure that breaks to ,veak, fine, subangular 
and weak, fine, granular ; see111s co1npacted ; friable ; 
a fe,Y pores: 1nedium acid; clear boundary. 

A3-8 to 14 inches, very dark grayish-brown (l0YR 3/ 2) light 
clay loa1n that hai.; a fe,v 11eds of dark brown to bro,vn 
(l0YR 4/3) : ,Yeak, fine. subangular ulorky structure 
that breaks to 1noderate. fine and very fine, granular 
structure; friable ; peds are covered vvitb sand parti­
cles; a fe,v very small pebbles ; mediu1n acid ; clear 
bounda ry. 

Bl-14 to 25 inches, yellowish-brown ( l0YR !"5/ 4) light clay 
loam; 1noclerate. fine and 111edium, subangular blocky 
structure; dark-brown to bro,vn ( l0YR 4/3) ped ex­
teriors: friable to firn1: in some places mixing of 
very dark gray ( l0YR 3/1) 1naterial through biologi­
cal activity; 1nedium arid; gradual boundary. 

B2t-25 to 33 inches, yellowb:b-brown (l0YR 5/-1) medium 
clay loa111; moderate, medium, subangular blocky 
structure; dark yello,vish-brown (l0YR 4/ -1) ped ex­
teriors; firm; many black (l0YR 2/1) stains and thin, 
discontinuous films on peds; a few small pebbles; 
mediu111 acid; gr adual boundary. 

B3t-33 to 41 inches of light clay loan1, the peels of ,vhich 
have yello"·isb-brown (l0YR 5/4) interiors and dark 
yello,vish-bro"'ll ( l0YR -!/ 4) exteriors; a few, fine, 
distinct mottles of light bro"'nish gray (2.5Y 6/2) ; 
weak, medium, prismatic structure that breaks to 
moderate, coarse, subangular blocky; firm ; thin, dis­
cont inuous films on ped surfaces; many dark oxides; 
slightly acid ; clear boundary. 

G-41 to 58 inches, yel10,vish-bro'\\1n ( l 0YR 5/4) and dark'­
brown (l0YR 3/3) light clay loam with a few faces of 
dark brown to bro,vn ( l0YR 4/3) ; common, fine, 
distinct mottles of yellowish brown (l0YR 5/8) ; very 
,veak, coarse, subangular blocky structure to massive; 
firm ; comn1on light brownish-gray ( 2.5Y 6/2) streaks 
in soil matrix ; many dark oxides : calcareous and 
contains calcium carbonate concretions. 

The surface layer is black to very darl< grayish brown. It 
is 8 to 12 inches thick in relatively uneroded areas but is as 
thin as 3 inches in steep, eroded areas. The texture generally 
is loam, but it ranges to clay loam in severely eroded areas or 
where material from the subsoil is mixed in the plo,v layer . 
The subsoil is dark brown to yello,Yish bro,vn and has strong­
brown, olive-gray, and grayish-bro,,n mottles at a dep~h below 
30 inches. It generally is bet'\\'een 1 li~ and 3 feet thick. The 
texture is clay loam, and the clay content ranges fro1n 32 to 
40 percent. The underlying n1aterial is yellowish brown and 
mottled and generally is calcareous at a depth between 30 
and 50 inches. Pebbles and stones are comn100 throughout the 
profile. 

Shelby soils typically have a thicker surface layer t_han 
Gara soils. They also lack the light-colored subsu~face horizon 
and gr ainy coatings in the subsoil that are typ1~al of tl?,o~e 
soils, and they a re less acid in the subsoil. ri:be1r. subsoil 1s 
not so clayey nor so reddi$h as that in the Adair soils. 

Shelby loam, 5 to 9 percent slopes, moderately eroded 
IShC2).-Many areas of this soil are on roun~ed, ~od­
erately sloping divides, just below gently sloping n~ge­
tops. Others are just below long, moderaitely sloping, 
extended ridges on slopes that adjoin soils on first bottoms 
or in drainageways. The areas are do~nslop~ from the 
irarshall, Sharpsburg, Adair, and Clarinda soils and are 
between 5 and 30 acres in size. 

I n 1nost places the surface layer is very dark gra.yish 
bro\vn and is about 3 to 7 inches tl1ick. In about 20 per­
cent of the acreao-e however the soil is severely eroded, 
and here all but 3 'inches or' less of the original surface 
soil has been \vashed away. The present surface layer con­
sists largely of material from the subsoil that _l1as bee_n 
mixed with the remaininO' surface soil by plowing. It is 
dark grayisl1 brown to d~rk brown and in places is clay 
loam in texture. The severely eroded areas are shown 

on the detailed soil map by the symbol for severe sl1eet 
. 

erosion. 
Included with this soil a.re a few n.cres of a soil that has 

a black to very darlt gray surface layer 7 to 12 inches 
tl1ick. 

~{any areas of this Shelby soil are used for cultivated 
crops, but so1ne a.re used for pasture. Mucl1 of the acreage 
has been cropped intensively, and the fertility and con-
tent of organic mn.tter are low in manY. places. . 

If this soil is used for row crops, terracing and farming 
on tl1e contour are needed. Filling in gullies ai1d seed­
ing the areas to grass for use as waterways permit safe 
removal of excess rainfall. Tl1e waterways also provide a 
cross,vay for tillage implements. Crops respond i~ fertil­
ity is kept high, and if other good management is used. 
Renovating the pastures increases their carrying capacity. 
Capability unit Ille-1. 

Shelby loam, 9 to 14 percent slopes (ShD).-Areas 
of this soil are bet\Yeen the higher lying Adair, Clarinda, 
Marshall, and Sharpsburg soils and soils in upland drain­
ageways or on bottom lands. They generally are on the 
lower parts of side slopes, but in places they are just above 
steeper Shelby soils. The individual areas are between 
5 and 25 acres in size. 

This soil has a black or very dark gray surface layer, but 
its profile otherwise is similar to the profile described as 
r~presentative for the series. The texture is dominantly 
lonm, but in some small areas near drainageways that cut 
into sidehills it is clay loam. In places near the base of long 
slopes the surface layer is likely to be more than 12 inches 
tl1ick because of local alluvium washed onto the areas 
from soils upslope. 

Included with this soil are some severely eroded areas 
less than 2 acres in size. These are shown on the soil map 
by the symbol for severe sheet erosion. 

This Sl1elby soil can be used for row crops, but much of 
the acreage is used for pasture. It is subject to severe 
erosion ,vhen cultivated. Tl1e cultivated areas generally 
are farmed along with other soils more suitable for cul­
tivation. The response of crops is moderate. 

If this soil is used for row crops, terracing and con­
tour farming are needed for control of erosion. Grassed 
\Vaterways also should be established where needed. The 
productivity of the pastures can be increased through 
renovation. Capability unit IIIe-3. 

Shelby loam, 9 to 14 percent slopes, moderately 
eroded (ShD2).- This soil generally is between areas of 
higher lying Adair, Clar inda, Ladoga, Marshall, and 
Sharps~urg soils and Judson-Colo complex, 2 to 5 percent 
slopes, 1n drainage,vays. In a few places, however, it is just 
a?oYe areas of tne Marshall or Sharpsburg soils. The indi­
vidual areas generally are between 5 and 40 acres in size. 

Most areas of this soil have a surface layer of very dark 
gray or very dark grayisl1-brown loam 3 to 7 inches thick. 
In some places yellowisl1-bro\vn material from the sub­
soil has been !llixed with the remaining original surface 
layer by plowing. Depth to limy matenal varies within a 
short distance,. but it generally is between 30 and 50 inches. 

Included ,v1tl1 this soil are many areas of Adair and 
Clari~da soils that are too small to be mapped separately. 
. This Sl1~lby soil is moderately well suited to cultiva­

tion, ~nd 1~ many places it is cropped along with sur­
rouncl1ng soils. In some areas shallow gullies have formed, 
and these need to be filled, shaped, and seeded to per-
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manent vegetation. If this soil is used for row crops, con­
tour farn1ing: and terracing are needed to pre,~cnt further 
sheet and g111Jy erosion. The l1azard of erosion can be re­
duced 011 this sojl by using snitnhle practices for erosion 
control on the soils npslope. ( \ lpahility unit IIIe-3. 

Shelby loam, 14 to 18 percent slopes (ShE).-Tl1is soil 
generally is on the lo,Yer part of s ide slopes between 
higher lying Adair and Clarinda soils and Judson-Colo 
co1nplex, 2 to 5 percent slopes, in upland drairl.age,vays. In 
places it is just aboYe soils on first bottoms. The areas occur 
t~roughout tl1e county and range from 5 to 30 acres in 
size. 

The s:,~f~ce layer is Yery dark gray and generally is 7 
to 12 inches thick. It 1nay be nearly 15 incl1es thick near 
the base of long slopes " 'here local alluvium \Tasl1ed from 
tl1e upper part of the slope covers tl1e areas. In 1nany places 
this soil is calcareous at a depth of about 36 to 40 inches. 
In places near the sl1oulders of the slope in areas now cul­
tiYated or that for1ner]y ,vere cult ivated, material fron1 
the subsoil has been mixed ,Tith the surface soil by plow­
ing. H ere tl1e surface layer is ,~ery dark grayisl1-brown 
light clay loam. 

Included ,vith this soil are small areas of severely eroded 
Sl1elby soils less than 2 acres in size. These areas are shown 
011 the soil map by t11e syn1bol for severe sheet erosion. 

Tl1is Shelby soil is better suited to hay or pasture than 
to cultiYated crops, and most areas are in permanent pas­
ture. It can be used only occasionally for row crops be­
cause i,t erodes severely when cultivated. Small areas 
generally are farmed along with adjoining soils that are 
more suitable for ro\v crops. In places gullies have formed 
in this soil , and these need to be filled, sl1aped, and seeded 
to _grass for use as ,vaterways. Capability unit IVe-1. 

Shelby loam, 14 to 18 percent slopes, moderately 
eroded (ShE2).-This soil,generally is just belo"v ridges that 
l1ave a coyer of loess and just above soils in upland drain­
ageways or on first bottoms. In many places the areas 
occupy the entire side of a slope. The areas are from 5 to 30 
acres in size and occur throughout the county. 

The surface layer is very dark grayish-brown or very 
dark gray loam 3 to 7 inches thick. In places dark-brown 
material from tJ1e subsoil has been mixed in the surface 
layer by plO\Ting. In some places at the base of slopes and 
near drainageways that cut into sidehil]s, the surface 
layer is more than 7 inches thick. Here tl1e areas have a 
co,·er of local al1uvium that washed onto the areas from the 
upper part of the slopes. In places this soil is calcareous 
at a depth of about 36 inches. In many places stones are 
on the surface. 

This soil is better suited to hay and pasture than to 
culti,·ated crops, and some areas are in permanent pasture. 
'fhe soil erodes se,·erely when cultivated . ..:\Jso tilth is 
quite poor. The areas can be used occasionally for ro,Y 
crops ,vl1en establishing stands of hay or renovating 
past ure. Response to fertilizer is good. Gullies in the areas 
need to he sn1oothecl o,·er and seeded to grass. C'apabi]ity 
unit r, .... e-1. 

Shelby loam. 18 to 25 percent slopes, moderately 
eroded (ShF2).-This soil generally occupies irregular, com­
plex slopes along strean1 Yalleys. ~Iuch of the a<'reage is in 
Grant To,Ynship and along tl1e East Nisl1nabotna River. 
The individual areas are between 10 and 30 a<'res in size. 

The surface layer is Yery dark grayish bro,vn and gener­
ally is 3 to 7 inches thick. The subsoil is thinner than that 

in less steep Shelby soils that are moderately eroded. Depth 
to the calcareous I(ansan till generally is about 30 inches 
or more. 

S1nal1 arf>as of g-ra,·el are con1n1on on the surfa<'e of this 
soi], and li1ny g1ncia I till is exposed on some sl1arp conYex 
slopes. In places 1noclerately deep gullies cut across tl1e 
length of the areas. In a fe,Y places dark-brown clay loa1n 
fron1 tl1e subsoil is exposed. I,oan1y local alluviun1 8 to 
10 inches thick has accun1nlatcd jn many places near the 
base of slopes and nf'ar drainage"·ays that cut into side­
hills. The a]luviu1n " ·ashed onto the areas from soils up­
slope. Included ,vith the areas nutpped as this soil are sorue 
areas tl1at l1a ve a surfn<'c layer of ,·ery dark gray loam 
7 to 12 inches thick. 

This Shelby soil generally is in permanent pasture. The 
soil is too steep and erodjble for cultivated crops. In places 
the sloJ)es also n1ake it difficult, to renovate tl1e pastures. 
Controlling grazing helps to keep a protective cover on 
the areas a11d thus prevents gullying. Capability unit 
Vle-1. 

Shelby soils, 9 to 14 percent slopes, severely eroded · 
(SsD3).-These soils occupy narrow areas on the lower 
parts of slopes. The areas are bet,Yeen the Adair, Clarinda, 
Marshall, and Sharpsburg soils on higher slopes and soils 
in upland drainag:e"~ays and on first bottoms. They range 
from 5 to 40 acres in size. 

1\.ll but about 3 inches of the original surface layer of 
this soil l1as been ren10Yed throngl1 erosion. The present 
surface la:yer is firm, dark grayish-brown or dark-brown 
clay loam u1 most places. The texture ranges from loam to 
~lay loam, however, depending on how much of the orig­
inal surface layer has ,Yashed a,,ay. The subsoil is thinner 
than that in less eroded Shelby soils on similar slopes. 
Depth to the calcareous glacial till generally is bet"·een 
30 and 36 inches. Small spots of gra zel occur on the surface. 
~Iany areas near the upper edges of these soils are very 
sev~rely eroded and are difficult to cross with tillage 
equipment. 

These soils are well suited to hay and pasture crops, but 
ro,v crops can be grown only occasionally. The steep 
slopes and severe hazards of runoff and erosion make the 
soils poorly suited to row crops. ....\lso the surface seals 
over after a rain, and tilth is poor. The areas generally are 
cropped the same as the surrounding soils that are better 
suited to ro,v crops. 

I_f these Shelby soils are used for cultivated crops, ter­
racing and contour farming are needed to reduce runoff 
and prevent further erosion. GuJlies that h::t~f> forrne<1 in 
the areas ought to be filled, shaped, and seeded to grass for 
uc;e as "·~ter"·ays that can be <'rossrd ,Yitl1 farm machinery. 
Reno,·at111g the pastures in<'reases tl1eir carrvino- capacity. 
Cap,ability unit IVe-1. . r-- • 

Shelby soils, 1_4 to 18 percent slopes, severely eroded 
!SsE3} .- These s~i]s are. 011 1noderate]y long side slopes 
JU~t belo,v Adair, Clarinda, ~IarsJ1all, and Sharpsburg 
soils. In many places the areas extend downslope to soils 
of the botto1~ lan_ds. The ~]opes in n1any places are irregu­
lar and the s1delulls arc d1ssertecl by gullies. The areas oc­
cur throughout the county but are mainly in rough, dis­
sected areas along the major streams. Individual areas 
range fron1 5 to 40 acres i11 size. 

....\.ll but about ~ inrhes or l(>SS of the original surface 
layer of these soils has been lost. through erosion. The 
present surface layer is dark grayish-bro"·n to dark-brown 
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loam or clay loam. The subsoil is thinner than that in less 
eroded Shelby soils on similar slopes. D eptl1 to calcareous 
<Tlacial till generally is bet,Yeen 30 and 36 incl1es. In so1ne 
places sn1all areas of graYel are on the surface. Also in 
n1any areas on tl1e sl1arper, steeper slopes, small spots of 
calcareous glacial till is exposed. 

These soils are not suited to row crops, because of the 
steep slopes and the severe er~sion l1aza!'~· Tl1ey are better 
suited to pastt1re. Tl1ese soils are diffi~ult to ~anage. 
Tilth is very poor, the content of organic matter is lo,v, 
ai1d the ability to absorb n1oisture is seriously restricte<;l. 
'fhe carrying capaci~y of the e~i~ting pastures _can be 
increased by renovating tl1en1. Filling _in_ the gullies and 
seeding tl1em to ,grass are means of obtainii1g safe removal 
of excess runott and n1aking it possible to use farm 
machinery on tl1e areas. Capability unit VIe-1. 

Shelby soils, 18 to 30 percent slopes, severely eroded 
ISsF3).-Tl1ese soils occupy steep, irregular. side slopes 
just above upland drainage"·ays and_ narro,, f1r~t botto1:1s. 
They crenerally are just belo,,· r\.da1r a11d Clarinda soils, 
but in° many places they are just belo"· Sharpsburg and 
~larshall soils on ge11tly sloping riclgetops. The largest 
acreage is in Grant To,"\"nship, thougl1 sn1all areas occur 
throughout tl1e steeper parts of tl1c coui1ty. Individual 
areas range fro1n 5 to 25 acres in size. 

These soils are cut by gullies in many places. The pres­
ent surface layer is dark grayisl1-brown or clark-bro"·n 
clay loam or loam 3 incl1es or less tl1ick. Tl1e subsoil is 24 
to 30 inches thick. A few small areas are calcareous at the 
surface, and tl1ese are s11own on tl1e soil map by a spot 
symbol. 

Included with these soils are small, very steep areas that 
have a surface layer that is 3 to 7 inches thick. Also in­
cluded are one or two small areas that are only slightly 
eroded and have a black to very dark grayisl1-bro,Yn sur-
face layer 7 to 12 inches thick. 

These Shelby soils are not used for crops. Tl1ey generally 
are used for pasture, but son1e areas have a few scatte!ed 
trees on then1, and a bJ"nshy undergro,vth. O,·ergraz1ng 
and erosion have reduced tl1e supply of org~nic 1natter, 
lo:Vered the fertility, and decreased the ab1l1t~ of_ these 
soils to absorb moisture. The steep slopes make 1t d1.fficult 
to use farm imple1nents. Nevertheless, per1nanent.pastures 
ought to be r.enovated if feasible. Controlling grazing h~lps 
to keep a protective cover and to prevent furtl1er erosion. 
Capability unit VIIe-1. 

Shelby-Adair complex, 5 to 9 percent slopes, moder-
ately eroded (SyC2).-In many places this complex is on 
the sides of long, rounded, sloping ridges below soils 
formed in loess on the ridgetops. In many other places the 
areas are upslope from steeper Shelby-Adair complexes 
and from 1nore sloping Shelby soils that are mapped sepa­
rately. Some areas occupy the lo,Yer part of side ~lopes 
around and through coves at the heads of l!plancl dr~1nage­
,vays. Still other areas are upslope from Shelby soils that 
are mapped separately, and upslope from soils in upland 
drainage,,ays. Individual areas generally are between 5 
and 20 acres in size. 

The surface layer generally is bet"·een 3 and 7 inch~s 
thick. It typically is clay loa1n or loam i~1 the Sl1el~y so~l, 
and gritty silty clay loa1n or clay loan1 111 the .... \.da1r soil. 
This complex has a l1igher proportion of 91arincla s.oils 
than any other Shelby-Adair con1plex and 1s less sloping. 
It therefore is likely to be wetter. 

The content of organic n1atter in the soils of this com­
plex is lo,v, especially in areas that have bee11 cropped 
heavily. 1'he capacity to absorb rnoisture also is low. Tilth 
is poor, runoff is qu itr l1igh, and the soils are subject to 
sheet and gully erosion. 1\.re,1s that adjoin soils on loess up­
slope generally are "\Yet and seepy in spring. The soils in 
tl1ese areas becon1c l1ard and cloddy as tl1ey dry, and deep 
cracks commonly forn1 ii1 them "·hen tl1ey are cultivated. 
Stones and pebbles are on the surface in 1nany places where 
erosio11 l1as ren10Yed the original surface layer. Small gul­
lies are con1n1on in the sides of valleys. 

Included ,,itl1 this co1nplcx are so1ne severely eroded 
areas in ,y}1ich the subsoil of clay loan1 or clay is exposed. 
... \.lso included are about 5 acres that are only slightly 
eroded. 

i1any areas of this complex are used for cultivated 
crops. A protecti,·e coyer of vegetatio11 must be kept on 
these soils or other practices used for the control of erosion. 
If ro,v crops are gro,v11, terracing· and farming on the 
contour is needed, though placing terraces in tl1e Adair 
part of the complex ought to be aYoided. Placing inter­
cep!or til~ upslope i11 the n1ore permeable soils provides 
dra 1nage 111 "·et, seepy areas. Small g·ullies need to be filled, 
shaped, and seeded to grass for use as ,vaterways. These 
sodded "·aterways also provide a crossing for tillage 
i1nplements. Capability unit IIIe-2. 

Shelby-Adair complex, 9 to 14 percent slopes ISyD}.­
This co1nplex i~ just below areas of T:adoga, Marsh.all, and 
Shar,psbu!g soils. In many places 1t occupies tl1e lower 
part of s1de slopes and grades to areas of Judson-Colo 
complex, 2 to 5 percent slo~, in _upland drainageways. In 
otl1er places. tl1e areas ad Join soils upslope on loess. The 
areas are fairly small and are scattered througl1out the 
county. 

The surface laye_r of tl1e S?ils in this complex generally 1s 
between 7_ and 12 1!1ches. tl11ck. It generally is loam in the 
Shel~y s?il and gritty silty clay loam or clay loam in the 
Ada1~ soil. In son1e places near the lower boundary of areas 
of this complex, the surface layer is thicker than described. 
At the upper edge of son1e areas are small, severely eroded 
areas, a,nd tl1ese are sl10,vn on the detailed soil map by the 
symbol for severe erosion. 

The soils i~ tl1is complex are :poorly suited to cultivation 
a1~d ai:e su~Ject to seve~e eros10!1 if ,vorked intensively. 
Tilth 1s. fair, l1owever, if tl1e soils are not worked wl1en 
wet. _This complex ougl1t to be i11 l1ay or pasture most of 
tl1e tin1e, and n1any areas_ are in J?ermanent pasture. A row 
crop can be grown occas1011ally 1n the cropping sequence. 
Some areas, ho,veve:r, are used more frequently for row 
crops 1?eca~se the soils surrounding then1 are better suited 
to cultivation. 

If ro,v crops are !!TO"·n on tl1ese soils terracin(J' and 
f 
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arm1~1g on tl1e. contour are needed, tl1ougl1 placing ter-

r~ces 1n the Adair part of tl1e complex ough~ to be avoided. 
"\i\ e~ness ~aus~d by seepa,g~ ca!)- be reduced 1n many places 
by u~sta!hng interceptor tile 111 areas just above this soil. 
Gullies 111 tl1e areas need to be filled and seeded to pern1a­
nent g~asses _for use as waterways. Under good manage­
ment, including adequate amounts of fertilizer the re­
spo11se of pasture 0rops is good. Capability unit IVe-1. 

Shelby-Adair complex, 9 to 14 percent slopes moder­
ate)~ eroded (SyD2).- This is tl1e most extensive' Shelby­
Ada,1r co1nplex 1nappeJ in the county. It generally is 
downslope from Ladoga, Marshall, and Sharpsburg soils 
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Wabash Series 

In the Wabash series are dark-colored, very poorly 
drained soils. These soils formed in aluvium on first bot­
toms and on lo,v streain benches in areas where streams 
from uplands enter the Nishnabotna River valley. The 
native vegetation \Yas trees and grasses that could tolerate 
,vetness. 

Most of the "'\Vabash ,c;oils that have a silty clay surface 
layer are on moderately \\'ide and broad bottom lands in 
all parts of the county, but a fe,v small areas are on higher 
bottom lands. These silty clay soils generally are adjacent 
to upland slopes that border flood plains and thus are some 
distance back from the stream cl1annel. They are associated 
\vith tJhe Colo, Kennebec, and Zook soils. Wabash soils 
that have a surface layer of silty clay loam are mainly in 
old slack \Yater areas on lo,v strean1 be11ches along the 
East Nishnabotna River. They are associated with .soils 
of the Bremer, Nevin, and Zook series. 

The surface layer of "'\Vabash soils is black, firm silty 
clay or silty clay loam. It has fine and Yery fine subangular 
blocky structure and is about 28 inches thick. In places the 
lo,ver part is ,Tery dark gray. The subsoil is very da~k gr3:y 
and dark-gray, very firm silty clay. It has weak pr1smat1c 
structure t.hat breaks to angular blocky. 

"'\Vabash soils have high content of organic matter and 
a Yailable n1oisture ca1)acity. Penneability of the subsoil 
is slo,v or very slo,v. These soils generally are wet b~cause 
of a perched \Vater table. Some lo,v areas also are subJect to 
flooding, and in many places ,vater stands in ponds. Wa­
bash soils are lo,v to mediu111 in available nitrogen, 1nedium 
in available pl1ospl1orus, and mediun1 to high in potassium. 
They generally are slightly acid or n1edium acid. Small, 
extren1ely \Yet areas le,ss than 2 acres in size are shown on 
the detailed soil map by a spot symbol. 

Representative profile of Wabash silty clay on a nearly 
level bottom land of the East Nishnabotna River (250 feet 
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poorly drained. These soils formed in alluvium on first 
bottoms under trees and grasses that could tolerate wetness. 

Some of the Zook soils are in slack water areas on old 
stream benches. 1\tlany areas are parallel to streams, and 
many otl1er areas are adjacent to slopes in the uplands that 
border many of the flood plains. Areas that are some dis­
tance bark from the chn11nel of a stream generally are at 
a lo,ver elevation and receive flood,vater from higher lying 
areas. Ponding of water thus occurs in some places. Also 
areas along major channels tl1at have not boon straight­
ened are likely to be flooded. Zook soils generally are as­
sociated with soils of the ·Colo, I(ennebec, N'Odaway, and 
,v abash series. Areas of Zoo'k soils that are less than 2 
acres in size and that are extremely wet are shown on the 
detailed soil map by a spot sym·bol. 

The surface layer is black, friable to firm silty clay loam. 
It has very fine subangular blocky structure and is about 
20 incl1es tl1ick. The subsoil, which extends to a depth of 
n1ore than_ 50 inches, is ve.ry dark gray in the upper part 
and gray 1n the lo,-ver part. It is firm silty clay a.nd has 
subangular blocky structure. 

Per1neability of the subsoil is slow to very slow. The 
areas _are weL early in spring and cannot be worked until 
late_r 1n t]~e seas~n. Ro,v crops can be grown if artificial 
dr:.unage 1s provided. In many places diversion terraces 
can be ~sed t~ reduce :flooding and ponding. Zook soils 
are low 1n available nitrogen and phosphorus, low to me-
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In some places Judson and Kennebec soils are slightly 
wet in years when rainfall is above normal. O.ther are~ of 
l(e11nebec. soil and some areas of Nodaway soil are subJect 
to flooding for short periods ~n years wl1en rainfall. is 
excessive. The floodwater remains for only a short period 
and o-enerally does not damage crops, because th~ water 
runs 

0
off readily and internal drainage of these soils gen­

erally is good. 
These soils have few limitations for row crop.sand gen­

erally are used for that purpose. Corn, small grain, grain 
sorghum, soybeans, and hay and pasture plants are crops 
that are suited. Many areas are large enough to be cropped 
separately, but most areas are farmed along with adjacent 
soils. 

Row crops can be grown freq~ently on these soils if ~r<?p 
residues are returned to the soil to help keep the soil 1n 
good tiltl1 and \veeds and insects are controlled. Growing 
meadow crops for 1 year i11 the cropping system is a.not?er 
way of maintaining tilth and also helps in controllrng 
\veeds and insects. Placing diversion terraces upslope from 
the Judson soil generally protects this soil from runoff 
from higl1er lying areas. Such terraces can also be used to 
protect the Kennebec and Nodaway soils from runoff in 
periods when rainfall is excessive. Another way to control 
runoff is to perform all tillage operations toward natural 
outlets. 

Lime is needed in some places on these soils. Response to 
fertilizer is good. Nitrogen is required if com is grown 
for the second and third year in the same field. Grain and 
legumes need phosphate. Potash is seldom needed in large 
amounts. 

Capability unit lle-1 
1n this capability unit are gently sloping, deep soils th.at 

a.re well drained to son1e"·hat poorly drained. These soils 
are in the Ladoga, Marshall, and Sharpsburg se~ie.s. They 
are in the uplands or are on stream benches. Their surface 
layer is friable silt loam or silty clay loam. 

Except for the Ladoga soils, the content of orga~ic 
matter is quite high. Fertility is high in all of the soils. 
Permeabi]ity of tl1e subsoil is m~derate to moder3:tely slo~. 
These soils absorb rainfall readily. They have high avail­
able moisture capacity and are easy to ,vork and ~eep in 
o-ood tilth. Sheet erosion is a hazard unle.ss practices are 
~sed for control of erosion and management is otherwise 
O'Ood. Soil blo"·ing is likely if these soils are plo,ved in fall. 
0 

These soils are ,Yell suited to corn, small grain, soybeans, 
and grain sorghum, and to rotation hay or pasture. Some 
areas are large enough to be farmed separately, but most 
areas are farn1ed tl1e same as surrounding soils. 

The soils in the uplands require terracing and farming 
on the contour for control of erosion. The soils on benches 
need to be farmed on the contour, but terracing is imprac­
tical in some places because of irregular slopes. Runoff 
from the adjacent uplands needs to be controlled before ter­
races are constructed in the soils on benches, and diversion 
terraces are needed in some places. In all of the soils water-
\\~ay.s ought to be kept under a cov~r of sod. . 

If erosion is controlled by terrac.1ng and farming on the 
contour, ro,v crops can be gro,Yn frequently. Then, a suit­
a1ble cropping systen1 is 3 years of ro,v crops followed by 
1 year of small grain and a green-111annre crop. Leaving 
all crop residues, including stubble, on the soils and rough 
plo,ving the area.s are metl1ods of controlling soil blowing. 

Crops on these soils respond well if fertilizer is applied. 
I..1in1e generally is needed, and co111 that is not preceded 
by a, stand of legun1es generally he11etits if 11itrogen and 
phosphate are applied. I)otash generally is not needed in 
large a1nounts. 

Capability unit I I e-2 

The soils in this capability u11it are gently sloping, deep, 
and ,Yell drained or moderately ,Yell drained. These soils 
are in the Judson and Olmitz series. Tl1ey are on alluvial 
fans or lo,Y foot slopes at tl1e base of .slopes between soils 
of the uplands and soils on bencl1es and bottom lands. 
Their surface layer is friable silt loam or loam. The sub­
soil is friable, or is friable to firm, light silty clay loam or 
clay loam. 

The content of organic matter is high in the J nelson 
soil and n1edium in the Olmitz soil. Permeability is 1noder­
ate in the J uclson soil and n1oclerately slo\v in the Olmitz 
soi]. These soi ls ha,·e higl1 available n1oi.sture capacity and 
absorb moisture readily. They are easy to work, but in 
places they re1nain \Yet in spring because of seepage and 
runoff fron1 nearby upland slopes. The hazard of sheet 
ero.sio11 is slight if these soils are cultivated intensively. 
Gully erosion is a hazard in son1e places if the soils are left 
unprotected. 

The soils in this unit are ,Yell suited to com, soybeans, 
grain sorghun1, and similar culti,ated crop.s. Some areas, 
ho"~ever, are not cultiYated, because they are associated 
,vith soils used only for pasture. The areas generally are 
not large enough to he farn1ed separately and generally 
are farmed the same as surrounding .soils. The response of 
crops on these soils is good or very good. 

Diversion terraces are needed in places on the lower part 
of adjoining upland slopes to protect these .soils fro1n run­
off and from deposition of silty n1aterial. Tile drains sel­
dom are needed. 

If nrnoff from adjacent slopes is controlled by diYersion 
terraces and if these soils are farn1cc.l on t]1e contour, row 
crops can be grown frequently .... \ suit ahle cropping system 
is 3 years of row crops az:id 1 year of a Bmall gra 1n and a 
green-manure cr~p. Plowing under: the green-manure crop 
and all croP. residues adds organic u1atter and l1elps to 
maintain soil tilth. 

Lime generally is needed on these soils. ('orn that is not 
preceded by a good stand of legun1es rPquires nitrogen, 
and small gvains and legumes benefit if phosphate is added. 
Crops on these soils seldon1 need potash in large an1~unts. 

Capability unit I I w-1 

In this capability unit are nearlv }eye} to gently sloping, 
dee:p soils that are mostly poorly· dra1n<>cl or very poorly 
drained. Th,..,ese soils .are in the Calco, ('olo, ,Judson, Nod­
away, and Zook series. The Judson and Noda,,ay soils 
however, are moderately ,vell drained or somc,vhat poorly 
dra~ned an_d are mapped in co~nplcxes ,vith 1nore poorly 
drained soils. ~1:ost of these soils are on botto111 lands in 
places that are subject to flooding. ,Jndson-Colo complex 
2 to 5 percent s~opes, is along draina~e,vays in the uplands~ 
All of these soils have a friable to .fir1n, n1Pdiu1n-textnred 
to moderately: fine textur~d surface layer. I~xccpt for the 
Noda,vay s011, the subsoil generally is n1o<lerately fine 
textured or fine textured. 

Except for the overwash soils, the soils in this unit are 
dark colored and their content of organic matter is high. 
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Fertility also is l1igl1. The subsoil has moderataly slow to 
very slow permeability and is poorly aerated. Tl1e periodi­
cally high "·ater table, excess seepage fron1 nearby slopes, 
and in so1ne places fl ooding 1na.ke these soils genel'ally ,vet 
and slo,v to "·arm in SJ)ring. These soils hold a good 
amount of 111oisture tl1at is aYailahle for plants. They pud­
dle easily if "·orkecl ,vhen ,Yet and become clodcly and hard 
when dry. Nevertheless, if "·etness is controlled, good tilth 
can be maintained. 

If these soils are adequately drained and are otherwise 
well managed, they are suited to and are used intensively 
for such ro,v crops as corn, soybeans, and grain sorghum. 
They are also suited to ,Yl1eat, oats, and hay ai1d pasture 
plants. Reed canarygrass gro"·s ,Yell in tl1e clrainage,vays 
that remain ,vet and are difficult to drain artificially. In 
places legu1nes are likely to drown out in years "'hen 
rainfall is above normal. Some areas of these soils are large 
enough to be managed separately. Judson-Colo complex, 
2 to 5 percent slopes, howeYer, generally is farmed along 
,vith adjoining soils of the uplands or of adjacent bottoms. 

Tile drainage, open surface drains, or both, are needed. 
111 addition, diversio11 rterraces are needed in places to pro­
tect the soils fron1 overfto,v and deposition of silty sedi­
ment. Tile cai1 be used in most places to provide drain­
age, though t.ile does not work "'ell in parts of the Zook 
soils. Areas of Judson-Colo complex, 2 to 5 percent slopes, 
in upland drainageways, are subject to gullying and need 
diversion terraces and tile drains. The terraces help to 
remove excess runoff and reduce the hazard of erosion. 
They also n'lake it easier to cross the drainageways with 
farm equipment. In places the hazard of flooding can be 
reduced by stra.igl1tening the strea.m cha,nnels. 

Crops on tl1ese soils re.spond ,vell if wetness is controlled 
and if management is good otherwise. Plowing in fall 
generally improves tiltl1 and makes iit easier to prepare 
a seedbed and get t.he crop in on time. If row crops are 
grown intensively, turning under green-manure crops, 
adding barnyard manure, and cultivating the soils wl1en 
dry are ,vays to improve tilth and maintain fertility. Grow­
ing meado,v crops for 1 year in the cropping system is 
another way of maintaining t ilth and also helps in con-
trolling weeds and insects. 

On these soils lime and fertilizer generally are needed. 
On Calco silty clay loam, lime is not required but special 
applications of phosphate and potash fert.ilizers may be 
needed. Nitrogen is required if corn is grown for the second 
and third yea-r in the same field. Small grains and legumes 
respond well to phosphate. Except on Zook and Nodaway 
soils, which are low to medium in available potassium, pot­
ash is seldom needed in large amounts. 

Capability unit I I w-2 

to work, however, if not wet. A periodic high water table 
and excessive seepage from adjacent slopes make these soils 
poorly drained. 1'11e Corley soil occupies shallow ~epres­
sions in many places, a.nd water ponds in them 1n wet 
seasons. 

1\1:any areas of the Breiner soil are large enough _to be 
firn1ed separately,· but no a,reas of tl1e Cor~ey soil are 
large enough. Corn, wheat, oats, soybeans, grain sorgl1um, 
and l1ay and pasture are the cl1ief crops grown on these 
soils. Tl1e response is good if ,vetness is controlled, fertilizer 
is added, and cro1) residues are returned to the soil. 

Artificial drai11age is required in many areas of these 
soils. If outlets are available, ,tile generally is beneficial, 
thougl1 many areas are farmed ,vitl1out tile. Installing sl1al­
lo,v surface drains and doing all tillage to•ward outlets of 
11atural snrface drainage,vays are otl1er ways to improve 
draina.ge. If outlets are available, surface drainage can 
be used to drain a.reas of Corley soil that are ponded. 

l Tncler good 1nanagement, ,vhich includes keeping fer­
tility _higl1 and providing artificial drainage, ro,v crops can 
be gro,vn frequently. Gro,Ying meado"· crops for 1 year in 
the cropping system is a way of maintaining tilth and also 
helps in coniro11ing ""eeds and insects. 

On these soils corn that is not preceded by a legume needs 
nitrogen. l,egu1nes and small grains respond to phosphate. 
Potash generally is needed periodically. 

Capability unit llle- 1 
In this capability unit are moderately dark colored or 

dark colored, moderately sloping soils tl1at are well drained 
or moderately ,vell drained. These soils are in the Judson, 
Lad?ga, 1.Vfarshall, Sl1arp.sburg, and Shelby series. They 
are 1n the uplands or are on stream benches. Some of them 
are moderately eroded or severely eroded. The surface 
layer of these soils is friable and ranges from loam to silty 
clay loam in texture. The subsoil is silty clay loam to clay 
loam. 

The content of organic matter is high in the soils that 
are not e~oded, but it is moder:1tely low or low in the 
eroded sods. Permeability of the subsoil is moderate to 
moderately ~low. Air and ,vater move ,vell in these soils, 
and the av3:1lable moisture capacity is good. These soils 
are ec'\.sy to till and can be ,Yorked soon after a rain. Erosion 
is a hazar~ if row crops are grown. 
. These soils are well suited to cultivated crops if erosion 
1s controlled, and tl1ey are used extensively for ro"' crops 
and_ for ro_tation hay and pasture. Corn, soybeans, small 
grain, grain sorghum, and hay and pasture plants are 
crops that are well suited. 
. If these soils are used for row crops, terracing and farm­
ing on the contour generally are needed. Additional ma-

In this capability unit are dark-colored soils that are 
nearly level and are poorly drained. These soils are in the 
Bremer and Corley series and are on benches. Their surface 
layer is thick, friable silty clay loam or silt loam. The 
subsoil is light silty clay loam to silty clay. 

These soils have high content of organic matte,r and 
available moisture capacity. Permeability of the subsoil 
is moderately slo,Y in tl1e Corley soil but rM.ges to very 
slo,v in some places in the Bremer soil. The surface soil 
seals somewhat during rains and is likely to bocome ha.rd 
and crusty when dry. These soils are slo,v to ,varm in 
spring and should not be ,vorked too early. They are easy 

nure and fertilizer are beneficial in the terrace channels 
"·her~ tl1e subsoil material is exposed. Growing a meadow 
crop 1_n the cropping system and plo,vin<Y it under adds 
organic matter and helps to keep the soifs in good tilth. 
In ,v~ter~vays gr:ass sod ~s needed to prevent gullies from 
for~1_ng 1n the sides of hills. Sucl1 waterways also I_>rovide 
additional pasture or hay and in some places seed. Soils in 
this unit on benches generally are not terraced because the 
slope pattern is _irregular. The~e soils can be protected from 
runoff and erosion by use of diversion terraces. 

I~ erosion _is controlled, ro,v crops can be grown about 
half of the tune. ,,rhere these soils are terraced and tilled 
on the contour, a suita.ble cropping system is 2 years of 
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row er.ops, 1 year of sn1all grain, and 1 :year of meadow. If 
only t1l1age 1s nsed for control of erosion, n1eadow crops 
11eed to be gro,Yn for a longer t in1e in the rotation. 

Lin1e generally is needed on these soils. Response to fer­
tilizer is good. (1 orn that is not preceded by a legume re­
quires nitrogen. I->hosphate and nitrogen are generaJiy 
needed at tl1e ti1ne of seeding small grain and legu1nes. 
Potash generally is not required in large amounts. 

Capability unit 111 e-2 

In this capability unit are moderately sloping, mod­
erately well drained or somff,Yhat poorly drained soils that 
are moderately eroded. These soils are in the Adair and 
Shelby series. They overlie glacial till and have a surface 
layer that is friable or friable to firm and is moderately 
fine textured. 

The content of organic n1atter in these soils is moderately 
lo,v, but the aYailable moisture capacity is moderately 
l1igh. Permeability of the subsoil is moderately slow to Yery 
slow. The surface soil is fairly easy to till if it is not worked 
,vhe11 too "·et, but it is likely to seal over during a rain and 
become hard and crusty wl1en dry. In many places these 
soils are ,Yet and seepy 1n spring and must be worked later 
than surrounding soils. !\1any of these seepy places occur 
in the upper part of the soil areas near the place where 
soils on loess and on glacial till come into contact. All of 
these soils are subject to further sheet erosion and are diffi­
cult to manage if the original surface soil is washed away. 

These soils are suited to cultivated crops if erosion is 
controlled. Most areas are cultivated, though some areas 
that occur with soils not suited to cultivation are pastured. 
Corn, grain sorghum, small grain, and hay are crops that 
are suited. Soybeans generally are not grown. 

If these soils are used for row crops, terracing and farm­
ing on the contour are needed for control of erosion. Plac­
ing terraces and interceptor tile in the higher lying, more 
perineable soils on loess helps to control runoff and erosion 
and to reduce wetness caused by seepage. If needed, water­
ways should be seeded to grass. The Adair soils are not 
,vell suited to ten·aces, because they have irregular slopes 
in many places and their subsoil is slowly permeablB and 
very low in fertility. In terrace channels additions of 
topsoil and manure are needed to promote growth of vege­
tation. If feasible, terraces in the Shelby-Adair complex 
ought to be placed in the Shelby soil because it is more 
suitable for terraces. 

If erosion is controlled, row crops can be grown about 
half of the time. Where these soils are terraced and tilled 
on the contour, a suitable cropping system is 2 years of row 
crops, 1 year of a small grain, and 2 years of meadow. If 
only contour tillage is used for control of ~rosion, meadow 
crops need to be grown for a longer time in the rotation. 

On these soils lime generally is needed. Corn that is not 
preceded by a g~od stand of legumes requires nitrogen. 
Phosphate and nitrogen generally are needed at the time 
of seeding small grain and legumes. Potash also generally 
is needed. 

Capability unit llle-3 

This capability unit consists of moderately dark colored 
or dark colored, strongly sloping soils that are well drainc.d. 
These soils are in the Ladoga, !Iarshall, Sharpsburg, and 
Sh~lby series. They are in the uplands, and some areas are 
moderately eroded or severely eroded. The surface layer 

of these soils generally is friable and ranges from loam 
to silty clay loam i11 texture. The subsoil is silty clay loam 
or clay loam. These soils occupy the largest acreage of any 
capability unit in tl1e county. 

The content of organic matt.er in these soils ranges from 
n1oderate to lov\·, depending upon the degree of erosion. 
Permeability of the subsoil is moderate to moderately 
slow. These soils ,var1n up early in spring and can be 
worked soon after a rain. "\Vetness is not a problem. Runoff 
is rapid, and furtl1er erosion is a hazard. 

The soils in this unit are used for all crops commonly 
gro,Yn in tl1e county. They are "·ell suited to corn, small 
grain, and grain sorghum and to hay and pasture cro:es. 
Soybeans generally are not grown. Areas of these soils 
generally are large a11d are used for cultivated crops. Some 
of the Ladoga and Shelby soils, however, adjoin poorer 
soils or steeper soils that are not suited to row crops, and 
tl1ese areas remain in permanent pasture. 

If these soils are used for row crops, terracing and farm­
ing on tl1e contour generally are needed for control of sheet 
and gully erosion. Additio11s of 1nanure and fertilizer are 
beneficial in the channels of ne,Yly constructed terraces, 
,Yhere subsoil 1naterial is exposed, because the subsoil is low 
in fertility and generally is not Yery productive the first 
year .• \. coYer of grass is 11eecled in all ,vaterways for con­
trol of gully erosion. The sodded ,vater,vays a1so provide 
additional forage and furnisl1 a crossing for farm 
imple1nents. 

Ro,Y crops can be gro,vn occasionally on these soils if 
erosion is controlled. '\Vhere these soils are terraced, a suit­
able cropping system is 1 year of corn or grain sorghum, 
1 year of small grain, and 1 year of meadow. If only con­
tour farming is used for control of erosion, meadow crops 
need to be gro,vn for a longer time in the cropping 
.:;ystem. 

Lime generally is needed on these soils. Response to fer­
tilizer is good. Corn that. is grown for a second year in the 
same field requires nitrogen. Pl1o~phate is needed for cor_n 
and oats and for legumes and grasses. Potash generally 1s 
not required in large amounts except on the Shelby soils, 
which are mediu1n to low in potash. 

Capability unit Ills-I 

Ankeny fine sandy loa1n is the only soil in this capability 
unit. It is a nearly level, some,That excessively draine~ soil 
on low benches. The surface layer is dark-colored, friable 
fine sandy loa1n to sandy loam. 

Tl1e content of organic matter in tl1is soil is moderately 
lo"', and fertility is low. Permeability of the subsoil is 
moderately rapid. This soil holds only a small amount of 
'"'~ter aYailable for plants. It dries out quickly after _a 
rain and is easy to till, but it is quite draughty and is 
subject to soil blo,ving. 
. iros~ areas of this soil are farmed along with. su~round-
1ng soils. One area ho,,e,·er, is about 40 acres 1n size and 
is far1ned separately. 

Because this soil is drougl1ty, the response of crops in 
dry ~ears is low. In places this soil is likely to blow after 
IJlow111g, and blowing sand is likely to damage young 
pla.nts. ~\clcling stra,vy 1naterial and leaving other crop 
residues on the surface l1elp to reduce damage from 
b]o,ving. 
. This soil is suited to growing ro,-.. crops about half of the 

t1n1e. 1\. suitable cropping system is 2 years of ro,v crops, 1 

j 
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year of small grain, and 1 year of meadow. Soil blowing 
r,tn be further reduced if close-grcnYing crops are gro,v11 
in the cropping systen1. for n, l~>nger t1111e. Fnrthermo1~c, 
son1e areas are better suited to forage crops than to grain 
crops. . . . 

IJin1e generally 1s needed on th1s soi 1. Tl1e response to 
s1nall an1ounts of a con1pl(\te fertilizer is fairly good, ~ut 
larger amounts are not beneficial on these droughty soils. 

Capability unit 111 w-1 
This capability unit consists of nearly level, very P?orly 

drained soils. It is made up of Alluvial land and of soils of 
the Humeston and ,v abash series. Tl1ese soils are on bottom 
lands and on low benches. The surface layer of tl1e Hume­
ston and Wabash soils is friable to firm or firm silt loam 
to silty clay. The subsoil is silty clay and clay: Alluvial 
land consists mainly of silt and sand mixed ,v1th clayey 
material. 

In the Humeston and Wabash soils, the supply of or-
o-anic matter generally is hig}1. Fertility also is 11igl1. The 
:ur:face soil is sticky ,vhen wet and in ma11y places 1s hard 
and cloddy when dry. In summer cracks several feet deep 
develop as the soil dries. The subsoil is very slo,vly per1ne­
able and retc.'trds downward movement of water. In many 
places Humeston soils occupy s1nall depressions in which 
water ponds after a rain. 

Tl1e soil material making up Alluvial land is extremely 
variable, particularly in the lower part. Many of the areas 
have a growth of scrubby trees and underbrush on them. 
Some of the areas are cut by old meanders, oxbows, and 
channels that are filled with water. These areas cannot be 
crossed with :farm machinery. Alluvial land is subject to 
flooding and hu.s little value for £arming unless cleared 
and drained. 

On all soils in this unit, runoff is very slow and ~eration 
is poor. These soils are difficult to manage. In spring they 
are cold and warm up slowly, and they therefore should 
not be worked too early. The fluctuating water table is 
near the surface when rainfall is above normal. Some areas 
are subject to flooding because of overflow from nearby 
streams or because of runoff from the uplands. The wetness 
lowers productivity, and in many places weeds are difficult 
to control in wet years. 

If tl1ese soils are adequately drained and protected from 
flooding, they are suitable for cultivated cr?ps. Soybeans 
and ,vheat are grown in many areas. Undrained areas are 
suited to pasture. . 

Fall plowing subjects these soils to freezing and thaw­
ing, and this improves their work:ability somewhat. If 
these soils are grazed when ,:7et, they b.ec?me compact and 
" 1 ater stands in the l1oofpr1nts and 1nJures the .forage. 
Drainage can be improved by use of s~rfa~e drains. and 
open ditches and by use of dikes and d1vers1ons to drv_ert 
runoff. Land leveling is satisfactory in some areas for un­
proving surface drainage. I t seldom is practical t~ u~e tile 
for drainao-e because permeability of the subsoil 1s re­
stricted and tile drains do not function ,Yell. 

Using a cropping system that includes 1 year of s~all 
grain and a green-manure crop, or 1 year o~ meadow, ~s a 
,vay of maintaining tilth and also helps_ 1n controlling 
,veeds and insects. Plowing under crop residues _also helps 
to maintain tilth. In places it is difficult to estab~1sh_ alfalfa 
in wet years. Where drainage is poor, alfalfa 1s likely to 
winter kill. 
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Lime is needed in places on these soils for good plant 
gro"·th. Corn tl1at is not preceded by a green-manure crop 
generally needs nitrogen, and oats respond to nitrogen 
and phospl1ate. Potash seldom is needed in large amounts. 

Capability unit IVe-1 
Soils in this capability unit are moderately dark colored 

to dark colored, are strongly sloping or moderately steep, 
and are well drained to somewhat poorly drained. T11ese 
soils are in the Adair, Gara, Ladoga, Marshall, Sharps­
burg, and Shelby series. They are in the uplands 011 loess 
or on glacial till. Some of tl1em are moderately eroded 
or severely eroded. The surface layer is friable or is friable 
to firm and ranges from loam to silty clay loam in texture. 
Adair soils have a fine-textured subsoil, but all of tl1e other 
soils in this unit have a moderately fine textured subsoil. 

The severely eroded soils in this unit and all of the 
.Li\..dair, Gara, and Shelby soils are in poor tilth, butt the 
rest of tl1e soils are in good tilth. Runoff is rapid, and 
all of the soils are subject to severe sheet and gully erosion. 
In many places at the upper edges of areas of Gara and 
Shelby soils and of the Shelby-Adair complexes, wetness 
is a problem in wet seasons. The Adair, Gara, and Shelby 
soils and the seYerely eroded Marshall and Sharpsburg 
soils a.re likely to puddle if ,vorked ,vhen ,,et and to be­
come cloddy and hard when dry. 

Tl1e moderately steep and severely eroded soils in this 
unit are poorly suited to cultivated crops because of ir-tegu­
lar slopes and low productivity. They are better suited to 
semipermanent or perma11ent hay or pasture. Growing of 
corn should be ~one only wh,en reseeding forage crops 
or when renovating a pasture. Areas of Gara and Ladoga 
soils ~enerally have trees and grass scattered over them, 
and tney provide fairly good :forage if not overgrazed. 

Mixtures of grasses and legumes are suitable for semi­
~ermanent hay or pasture. If a good stand of these is estab­
lished, ~he pasture should not be plowed under until the 
legume 1n the stand becomes poor, which probably would 
be 4 or more years after seeding. Permanent pastures can 
be renovated by seeding suitable legumes to supplement the 
bluegrass. 

If protected by terraces, the strongly sloping, slightly 
eroded or moderately eroded Gara soils and soils of the 
Sl1elby-Adair complexes can be used for row crops more 
often t~an other soils in this unit. A suitable cropping 
system 1s 1 year each of a row crop and a small grain and 
3 years of meadow. 

Terraces ar~ ne~ded if row crops are grown, but they are 
hard to establish 1n some areas because of irreo-ular slopes 
and because the ~ides. of hills are cut by gullies. Placing 
terraces upslope 1n soils better suited to terraces helps to 
control losses of soil and water in these areas. In some 
areas of Gara and Shelby soils and of Shelby-Adair com­
plexes seepage_ spo_ts occur, but their wetness can be re­
duced by placing interceptor tile upslope. All gullies in 
tl1ese soils ougl1t to be filled, shaped, and kept under a cover 
of grass. 

On all of these soils, lime generally is needed. Mixtures 
~f grasses and legumes respond well if a topdressing of 
lime and phosl?ha!e is applied. Pastures that are mainly in 
~rass respond 1f nitrogen and phosphate are added. Potash 
1s seldom needed in large amounts on the Ladoga, Mar­
shall, and Sharpsburg soils but the Adair Gara and 
Shelby soils are likely to need potash. ' ' 
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Capability unit /Ve- 2 
In t.his llnit are dark colored or n1oderate]y dark col­

ored, n1oderately sloping or strongly sloping soils that are 
some,Yhat poorly drained to very poorly drained. Tl1ese 
soils are in the Adair and Clarinda series and are on glacial 
till. Son1e of the soils are moderately eroded, and some 
others are severely eroded. The surface layer is friable to 
firm and ranges fron1 clay loam to silty clay loam in 
texture. 

1'he content of organic matter in these soils is low to 
n1eclium, and tilth is poor. Permeability of the subsoil is 
very slo,v, and the available n1oisture holding capacity is 
quite high. These soils are slo,v to " "arm in spring and 
generally are seepy and ,vet at the place where they come 
into contact ,vitl1 soils on loess. They are especially ,vet in 
periods wl1en rainfall is above normal or after frost goes 
out of the ground. The Clarinda soils have a sticky, clayey 
surface layer that is difficult to ,vork, and some areas are 
gullied and have poor productivity. 

Terraces are difficult to establish in these soils because 
slopes aro irregular and many areas are gullied. Also, 
where subsoil material is exposed, it is difficult to establish 
vegetation in the terrace channels. These soils can be 
effectively protected from runoff and erosion by placing 
terraces above and below them. 

!'hese soil~ are poorly suited to row crops. They are 
suited to mixtures of grasses and legumes commonly 
grown in the county. Some areas are likely to be too wet 
for alfalfa, and other legumes more tolerant of wetness 
are better for areas of these soils. The pastures benefit 
if weeds are clipped. 

Legumes and grasses on these soils respond well if lime 
a~d ph~sphate are added. Topdre~sing permanent pastures 
with nitrogen and pl1osphate increases production of 
forage. 

Capability unit IVw-1 
The soil~ in this capability unit ar~ dark colored, moder­

ately sloping, and very poorly drained. They are in the 
Clarin1a series, in the uplands _on glacial till. 'They are on 
slopes Just below the loessal soils on the flats and divides. 
The surface soil is silty clay loam. It is friable to firm when 
moist and is sticky when wet. The subsoil is silty clay or 
clay. 

These soils 1:i~ve medi~m to ~ow con~nt of organic 
matter, l~': fert1l1ty, and h~g1:1 available moisture capacity. 
P_ermeabi.Jity of the subsoil 1s very slow. These soils are 
difficult to work wh~n wet and w~rm up sl_owly in spring. 
The movement of a1r and water in the soils is restricted. 
If these soils are tilled too early in spring, they puddle 
and become hard and cloddy as they dry. In many places 
deep cracks develop ~urin~ summer. These soils generally 
are seepy and wet in spring or after periods of above 
normal rainfall. They also are subject to erosion. 

The soils in this unit are poorly suited to cultivated 
crops. They are better suited to hay or pasture or to other 
permanent vegetation. If feasible, they should be used 
separately or along "·ith other similar soils for these pur­
poses. l\fost areas that are in cultiYated crops are small 
and arE> surrounded by soils 1nore suitable for cultivation. 
In 1nany places corn on these f-Oils turns yel1o,v and is 
stl1nted. Grasses and legumes that last for a lono- time 
provide a desirable cover. '"' 

The grasses and legumes commonly grown in the county 
are suitable for these soils. Some areas are too wet for 
alfalfa, and other legumes more tolerant of ,vetness are 
better suited to these areas. The clayey surface soil makes 
it difficult to establisl1 a o-ood stand of plants. 

pecause of the very slo,-vly per1neable subsoil tile is not 
su1_table £01: drainage. Placing interceptor tile ~pslope in 
adJacent soils, ho,vever, reduces ,,etness. The soils are not 
suite~ to terracing, b~t protection from erosion can be 
pr?v1ded by constructing terraces upslope in soils better 
suited to terraces. .,_1\.ny gullies in the areas need to be 
shaped and seeded to grass. AJl tillage must be done on 
the contour. 

Corn should be grown only when renovating permanent 
pasture or when re-establishing a stand of hay or pasture. 
The corn should be followed by small grain and the areas 
then seeded to hay or pasture. Mowing the permanent pas­
ture helps to control weeds and also increases productivity. 

The response of corn on this soil generally is low. Grasses 
and legumes respond favorably if lime and phosphate are 
~dded. The carrying c~pacity of bluegrass pasture can be 
increased by topdressing the areas with nitrogen and 
phosphate. 

Capability unit Vw-1 

Noqa_,vay ~ilt I~am, channeled, is the only soil in this 
capability unit. It is a nearly level, moderately well drained 
to somewhat poorly drained soil on bottom lands. Except 
that the. areas are cu~ by old oxbows and channels of 
~e~nder~ng streams, this soil is similar to the soils in capa­
~1l1ty unit I-2. Many of the channels are filled with stand­
ing water and silt and sand. Some of the areas have a cover 
of scrubby trees and undergrowth. 

Some areas of this soil have good potential for cultivated 
crops, but permanent pasture generally is the most suitable 
use. If streambanks are straightened to reduce flooding 
and if artificial drainage is provided and timber and un~ 
dergrowth are removed, this soil can be used intensively 
fo~ crops. Then it can be used and managed the same as 
soils in capability unit I-2. 

Areas of this soil that are left undrained and uncleared 
are suitable for pastures. Many of the pastures can be im­
proved by mowing and by removing the brush and small 
trees. The trees generally have little commercial value. 
Bluegi:ass i_s predominant in the pastures. Reed canary­
grass is suitable for wet and silted areas or for places 
wher_e water stands for many days. This grass is long lived, 
prov:i4es a long grazing season, and produces forage that is 
nutritious and palatable. 

Many areas of this soil could be improved for wildlife, 
and many old undrained bayous are desirable habitats. 
Food and cover for birds and small animals generally 
are available. 

Capability unit Vle-1 
This capabil~ty unit consists of moderately steep or 

steep, well-drained to somewhat poorly drained soils. 
These soil~ are in the . Gara, Ladoga, Sharpsburg, and 
~helby series. They are 1n the uplands on loess and glacial 
till. Some of the soils are severely eroded, and some others 
are moderately eroded. The soils in this unit are variable, 
bu~ the surf~ce layer is mostly moderately dark colored, 
fr~a?le or friable to firm loam to silty clay loam. The sub­
soil is moderately fine textured. 
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Tl1e content of organic matter is alJout medium, except 
in the se,·erely eroded soils, ,,here it is yery low to low. 
Prrn1eability of the snbsoil is n1oderate to modera.tely 
slo,,. Runoff is rapid, but the nYailable n1oisture capacity 
is fairly high. ~\11 of these soils are subject to sl1eet and 
gully erosion, ancl some areas are gullied. 

Most areas of tl1ese soils a.re in pasture. l\fany of tl1e pas­
tures have been invaded by brusl1, and their productivity 
is low. In inany places the Garn. and I..1adoga soils have a 
cover of scattered trees and grasses and occupy areas large 
enough to be managed separately. The trees are of poor 
quality and ha,e little commercial value. 

Steep slopes, low productiYity, and tl1e l1azard of severe 
erosion make the soils in this unit poorly suited to cultiva­
tion. Pasture and n1eadow are a good use. 

Pastures on these soils need to be in1proved through 
renovation or by seeding n1ixtnres of more productive 
grasses and legumes. If the slopes are not too gullied or 
irregular, the existing plants can be removed in most areas 
by contour tillage and a seedbed prepared. In renovated 
pastures oats generally are gro,,n as a cover crop because 
they can be pastured lightly the first year. In meadows a 
good aftermatl1 should be 1naintained each fall to protect 
the soil from erosion in winter and early in spring. Graz-
ing ought to be controlled. 

Many areas of unimproved timber are grazed, but the 
carrying capacity of these areas is moderate to low. If 
such areas are needed for pasture, tl1e trees and under­
brush shonld be removed. Then mixtures of grasses and 
legumes can be seeded more easily, and the growth of the 
plants will not. be hindered by shade from tl1e trees. 

On these soils lime generally is needed. Pastures that 
do not contain legumes respond if nitrogen and phos-
phate are applied. 

Capability unit Vle-2 
In this capability unit are moderately dark colored, 

moderately sloping to moderately steep soils that are 
somewhat poorly drained to very poorly drained. These 
soils are in the Adair, Clarinda, and Shelby series. They are 
on glacial till a.nd are moderately eroded or seyerely 
eroded. The surface layer is friable to firm and ranges from 
light clay loam to clay in texture. The subsoil is clayey and 
is exposed in many place.s. 

The content of organic matter iI1 theFe soils is lo,v, and 
tilth is poor. The available moisture capacity is good, but 
the amount of available moisture is limited because runoff 
is rapid. These soils generally are seepy and wet in spring, 
but the Shelby-Adair complexes are not so wet as the 
other soils in this group. The severely eroded Clarinda soils 
are very difficult to manage. 

Steep slopes and the hazard of erosion make these soils 
unsuitable for cultivation. Excess moisture is also a prob­
lem in most places. These soils are hard to work, and it is 
difficult to prepare a seedbed in them. Consequently, hay 
and pasture are a better use than grain. Alfalfa is not ,vell 
suited to these soils, but it can be grown on the drier areas. 
Legumes more tolerant to wetne.ss are better suited to these 
soils. Small areas left idle are used chiefly llS ha,bitats for 
wildlife. 

Cultivation of these soils should be done only when 
reseeding or renovating a pasture or rr1eadow. Pastured 
areas in unproductive grasses that have been invaded by 
brush can be cleared and made productive if they are suit-

a,ble for reseeding and renovat.io11. Seedings of legumes and 
grasses are difficult to establish in some places because these 
soils are ,Yet and are in poor tilth. Grazing must be con­
trolled until seedings are ,,ell establisl1ed. Gullies that have 
forn1ed in the areas need to be filled and kept under sod for 
use as waterways. . 

Capability unit VI s-1 
This capability unit consists only of Hagener soils, 9 

to 18 percent slopes, moderately eroded. These soils are 
strongly sloping to moderately steep and are excessively 
drained. They generally occupy small areas in the uplands. 
The surface layer is very friable. It is variable in texture 
but is sandy loam in many places. Tl1e subsoil is loamy sand 
or loamy fine sand. 

The content of organic matter is high in these soils. 
Permeability of the subsoil is rapid. The available mois­
ture holding capacity is low, and these soils are very 
droughty. Tl1ese soils are easy to work, but they dry out 
rapidly. If cultiYated, these soils are subject to water 
erosion, and blowing of the sandy material may damage 
young plants. 

These soils are not suited to row crops. Even if the areas 
occur ,Yith _soils better suited to cultivation, it is best to 
leave them 1n l1ay or pasture. Oats can be grown as a nurse 
crop on these soils ,vhen seeding mixtures of grasses and 
legume~, and the crop C!,Ln be grazed lightly the first year. 

Leaving all crop residues on the surface increases the 
~ater-holdi~g capacity of thes~ soils an~ provides protec­
tion fro?1 "·ind and water erosion. Placing terraces above 
these soils further reduces the hazard of erosion. Terraces 
gener_ally are not ~uilt_ in thes~ soils, however, because they 
ar~ d~fficult to n1a1nta~~· Adding strawy material to these 
soils increases the fert1l1ty and the content of organic mat­
ter and also he~ps to control erosion. If grazing is con­
~rolled, production of forage is fairly good when rainfall 
1s normal or above normal. 

On these soi~s. ne,v seedings respond well if lime and 
phosphate _ferti~1zer are applied. Topdressing bluegrass 
pastures ,Y1th nitrogen and phosphate helps to promote 
gro\vth of the plants and also replace.s nutrients lost 
througl1 leaching and through removal of forage. 

Capability unit VI I e-1 
This capability unit consists of moderately steep to very 

steep, mo~erateli well drained and somewhat poorly 
dr~ined soils. It 1s made up of Adair, Gara, and Shelby 
soils a11d ?f Sandstone rock la~d. I11 the Adair, Gara, a.nd 
Shelby soils, the surface layer 1s variable and the subsoil is 
clay _lo~ to clay or sillty clay in texture. These soils overlie 
glacial t1l_l. Sandstone rock land is very sandy throughout 
and overlies sandstone. 

In the Adai_r, Gara, and Sl1elby soils, fertility and con­
tent (?f ?rgan1c matter are low and permeability of the 
snb_so1l 1s mod~rat_e1y. slo,v to very slow. The available 
moisture capacity 1s h1gh, but runoff is rapid and only a 
sn:all amount of '"ater enters the soil. Many areas of these 
soils are cut by gullies. 

Sandstone rock land is lo,v in fertility and organic mat­
ter_ and holds only a sn1all amount of water for plant use. 
It 1s severely eroded and gullied. 
. In m~ny places steep slopes, gullies, or rocks make it 
unpract~cal to ,vor~{ t~ese soils with farm implements. 
Improving pasture 1s difficult, and in many areas it is not 
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worthwhile. Pasture on the moderately steep soils can be 
improved in some places by removing the trees and under­
growtl1 and then seeding perennial grasses and legumes 
tl1at last a long time. These areas will erode unless grazing 
is controlled and a protective cover is provided through­
out the year. 

Most areas in this unit have a cover of grasses and scat­
tered trees and undergrowth. The trees are of poor quality 
and have no commercial value but provide som~ protection 
from erosion. The areas can be used as habitats for wild­
life. 

Capability unit Vllw-1 
Only the land type, Marsh, is in this capability unit. It 

consists ,of very wet areas or of areas that are under water 
for most of the year. The areas are scattered throughout 
the county. 

1. Controlling erosion. 
2. Providing adequate drainage for wet soils. 
3. Applyi11g fertilizer and Jim~ jn the kinds and 

amounts indicated by soil tests so that the soil 
reaches levels of fertilization and reaction of those 
suggested by the testing 1 aboratory of Iowa 
State University. 

4. Planting corn in amounts that will produce a 
plant population no greater than the available 
moisture will support. , 

5. U sing cropping systems suggested in the sub­
section "Management by Capability Units." 

6. Planting suitable varieties of crops. 
7. Controlling weeds, plant diseases, and insects 

effectively. 
8. Cultivating and harvesting at the proper time. 
9. Controlling floods. Marsh has no value for farming. The areas generally are 

in low places and lack suitable outlets for drainage. They 
could be reclaimed for pasture or cultivated crops if the 
level of water in the areas could be controlled. 

At present Marsh is best suited for use as wildlife habi­
tats. Willows, cattails, and other plants that tolerate wet­
ness grow well in the marshy areas. Waterfowl, muskrats, 
and upland game find cover, food, and nesting places in 
and around the areas. 

10. Planting alfalfa or mixtures of alfalfa and 
bromegrass for hay on suitable soils and, in three 
cuttings the first year, obtaining yields listed in . 
table 2. 

Soil Productivity 
An estimate of expected yields should be made before 

tl1e cropping system is planned for a soil. Table 2 lists 
predicted acre yields of the principal crops on each soil in 
the county if the soil has been managed well for 10 years 
or more. A high level of management includes the follow­
ing practices : 

The average yields in table 2 are considered to be fairly 
reliable appraisals of what can be harvested if a high level 
of management is applied. They are based on research data 
from experimental farms, on the experience of farmers, on 
the judgment of soil scientists, and on the opinion of the 
agronomy staff at Iowa State University. Yields fluctuate 
from year to year. A few farmers who use the best tech­
niques and management known today may exceed the esti­
mated yields by as much as about 10 percent. The averages 
may be changed in the future by the introduction of new 
crop varieties, by better fertilization practices, or by other 
improved methods. 

TABLE 2.-Predicted acre yields of the soils under a high level of managem,ent 

[Dashes indicate that the crop is not suited to the soil or is not generally grown-on it] 

Soil 

Adair clay loam, 5 to 9 percent slopes, moderately eroded 
Ada!r clay loam, 9 to 14 percent slopes ______ _________ __ : : ===== =--- -- --- - -
Ada~r cla y loam, 9 to 14 percent slopes, modera tely eroded______ ___ --
Ada~r cl~y loam, 14 to 18 percent slopes, moderately eroded____ _____ --
Adair soils, 5 to 9 percent slopes, severely eroded ____ --- - ----
Ada ~r and Shelby so~ls, 9 to 14 percent slopes, severeiy-~;~d;d:::::: =- -------
Ada ir_ and Shelby soils, 14 t o 18 percent slopes, severely eroded ___ ___ :=- - - - - -
Alluvial land_ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ _ - - - - - -
Ankeny fine sandy loam __ __ __ ___ ___ ____ ___ ___ - - - - - - - - - - - - - - - - - - - - - - - - - -
Bremer silty clay loa m ____ ______ ___ ___ ______ ___ _ -----------------------
Calco silty cla y loa m __ ____ ___ ___________ ____ ___ =- - - - - - - - - - - - - - - - - - - - - - -
Cla r!nda s~lty clay loa m, 5 to 9 percent slopes _____ _ ::======---------------
Clar~nda s~lty clay loa m, 5 to 9 percent slopes, moderately erod; ct:- - - - - - - - - - -
Clar~nda s~lty clay loam, 9 to 14 percent slopes_ __________ ___ ----------­
Cla r~nda sil_ty clay loa m, 9 t o 14 percent slopes, moderately erod~d---- - -----­
Clann?a soils, 5 to 18 percent slopes, severely eroded_____ _ ----------­
Colo silty clay loam __ ______________ __ ______ __ _ - - - -- - - - - - - - - - - - - -
Colo silt loam, ovcr\\rash __ __ ___ ___ ---- - ------=====---- -- - --- ---- - -----
Colo-Noda,vay complex ____________ ,__ ____ ______ --------------------
Corley silt·loam, 0 to 2 percent slopes____ ______ - - ---- - ---- - -----------
Gara loam, 9 to 14 percent slopes ____________ -- ------------------------
Gara loam, 9 t o 14 pC'rcent slopes, modc1atcly crod~d========---------------
Gara loam, 14 to 18 P<'rcent slopes_ ____ ______ ---------------
Gara loam, 14 to 18 percent slopes, rnoderately erod~d- - - - - - - - - - - - - - - - - - - - - · 

----------- ---- -------See footnotes at end of table. 

Corn 

Bu. per acre 
55 
45 
40 

---- ----
40 

-- -- ----
--------

(Z) 
62 
70 
82 
50 
45 
35 
30 

- - - - --
85 
86 
80 
75 
60 
58 

- ------
- - - - - - - -

Soybeans Oats 

Bu. per acre Bu. per acre 

-- ------ 41 
-- - ----- 33 
- ------- 30 
- - -- ---- --------
--- --- -- 30 
--- ----- --------
-------- --------

(2) (2) 
30 47 
34 52 
32 61 

---- ---- 36 
---- - - - - 34 
-------- 26 
------ -- 22 
-- - ----- --------

35 64 
36 65 
31 60 
30 52 

-------- 46 
,. _______ 42 
----- - -- --- --- --
-------- ---- - ---

Hay Pasture 

A11imal-ttnU-
Tom per aere da11, 1 

1. 5 75 
1. 4 70 
1.0 50 
.8 40 

1.0 50 
.6 30 
.5 25 

1.5 75 
2. 5 125 
3. 5 175 
3. 5 175 
1. 6 80 
1. 5 70 
1. 2 60 
1.0 50 
1.0 50 
3.5 175 
3.5 175 
3.5 175 
3.5 175 
2. 5 125 
2.5 125 
2.2 110 
2.0 100 

• 
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TABLE 2.- Predicted acre yields of the soils under a high level of management-Continued 

Soil Corn Soybeans Oats Hay 

Bu. per acre Bu. per acre Bu. per acre Tona per acre 
• 

Gara loam, 18 to 25 percent slopes, moderat ely eroded ___ ___________________ - - ------ -------- -------- 1.5 

Gura soils, 
14 to 18 p<'rcent slopes, severely eroded ________________ _________ -------- ------- - -------- 1. 5 

1 higener soils, 9 to 18 percent slopes, moderately eroded __ __________________ ------- - --- - --- - -- ---- -- 1. 2 
Humeston silt loam __ ______ __ _______ __________________________________ _ 65 25 49 2.2 
Judson silt loam, 0 to 2 percent slopes ______________________ _____ ______ ___ 90 35 67 4.0 
Judson silt loam, 2 to 5 percent slopes _______________________________ _____ 88 35 67 3.5 
Judson silt loam, 5 to 9 percent slopes ___________________ __ _______________ 83 30 62 3.3 

J ndson-Colo complex, 
2 to 5 percent slopes _______________________ _________ 78 28 56 3.3 

Kennebec silt loam _____ __________________ _________ _____________ ________ 90 35 67 3.5 
Ladoga silt loam, 2 to 5 percent slopes _________________________ __ _________ 84 30 63 3.8 
Ladoga silt loam, 5 to 9 percent slopes ____ _________ ______________________ _ 80 25 61 3.6 

Ladoga silt loam, 5 to 9 percent slopes, moderately eroded _____ ______ ____ __ _ 76 24 56 3.6 
Ladoga silt loam, 9 to 14 percent slopes ________ __ _________ _____ ______ _____ 72 ------- - 52 3.4 
Ladoga silt loam, 9 to 14 percent slopes, moderately eroded ___ _______ __ _____ 68 -- ---- -- 48 3.4 
Ladoga soils, 9 to 14 percent slopes, severely eroded _______________ __ _______ 62 - ---- --- 44 3.0 
Ladoga silt loam, 14 to 18 percent slopes _____________ _____________________ 63 ---- -- -- 45 3.2 
Ladoga silt loam, 14 to 18 percent slopes, moderately eroded __ __ ____________ 60 --- -- --- 42 3.0 

Ladoga silt loam, benches, 2 to 5 percent slopes ___ _____________ ----------- 84 30 63 3.8 
Ladoga soils, 14 to 18 per cent slopes, severely eroded __ - ____________________ - - - - - - - --- ---- - ---- ---- 2.8 
~larsh _____ ___ ______ __________________________________________________ -------- ---- - --- - - - -- -- - --- -- -- -
:,larshall silty clay loam, 0 to 2 per cent slopes ______ _____________ __________ 90 35 67 4.0 

:.Iarshall silty clay loam, 2 to 5 percent slopes_ - __ - - - - - - - - - - - - - - ____ - _ - ____ 88 35 66 3.8 

:,larshall silty clay loam, 5 to 9 per cent slopes __ - _ - - _ - - - - - - _ - - - - ___________ 85 32 64 3.5 
-:\larshall silty clay loam, 5 to 9 percent slopes, moderat ely eroded ____________ 80 28 60 3.4 
1[arshall silty clay loam, 5 to 9 percent slopes, severely eroded __ - ___ ________ 74 24 54 3.0 
1larsball silty clay loam, 9 to 14 percent slopes _______ _____________________ 76 -------- 56 3.4 
-:\[arshall silty clay loam, 9 to 14 per cent slopes, modera tely eroded ___________ 72 -------- 52 3.4 
11arshall silty clay loam, 9 t o 14 percent slopes, severely eroded ___ __________ 68 -------- 50 2.8 
~{arshall silty clay loam, 14 to 18 percent slopes, modera tely eroded ____ ______ 62 45 2.5 ----- ---
~Iarshall silty clay loam, 14 to 18 p ercent slopes, severely eroded ____________ 58 ----- - -- 41 2.0 
tlarshall silty clay loam, benches, 0 to 2 percent slopes_ - - - - - - - ___ __________ 90 35 67 4.0 

11arshall silty clay loam, benches, 2 to 5 percent slopes_ - - - - - - - - - - - - - - - - - - - - 88 35 66 4.0 
r.Iarshall silty clay loam, benches, 5 to 9 percent slopes, moderately eroded ____ 80 25 60 4.0 
~linden silty clay loam, benches ___ ____ __ _______________________ - ------- 90 35 67 3. 8 
Nevin silty clay loam __ ____ _______ _ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 90 35 67 3.5 
Noda way silt loam ______ __ ______ ______ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 88 35 67 3.5 

Nodaway silt loam, channeled ___ ____ - _ - - - - - - - - - -- - - - - - - --- -- -- - - - - - - - - - - ----- - - - -- - -- --- --- ----- 2.0 
Olmitz loam, 2 to 5 percent slopes _____________________ __________ __ _______ 80 35 60 4.0 

Sandstone rock land _____ ____ _______ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - --- --- ---- ---- ------- - -- - - --- -
Sharpsburg silty clay loam, 0 to 2 percent slopes_ - - - - - - - - - - - - - - - - - - - - - - - - - - 90 35 67 4.0 

Sharpsburg s~lty clay loam, 2 to 5 percent slopes_ - - - - - - - - - - - - - - - - - - - - - - - - - - 85 35 64 4.0 
Sharpsburg silty clay loam, 5 to 9 percent slopes ___________________________ 82 32 62 3.8 
Sharpsburg silty clay loam, 5 to 9 percent slopes, moderately eroded __ - - - - ____ 78 28 58 3.6 
Sharpsburg silty clay loam, 9 to 14 percent slopes _______________________ ___ 74 ---- -- - - 54 3.4 
Sharpsburg silty clay loam, 9 to 14 percent slopes, modera tely eroded ___ - _____ 70 ------ -- 50 3.4 
Sharpsburg silty clay loam, 9 t o 14 percent slopes, severely eroded_ - - - - - - - ___ 65 -------- 48 2.5 
Sharpsburg silty clay loam, 14 to 18 percent slopes, modera tely eroded ________ 60 ·------- 44 2.5 
Sharpsburg silty clay loam, 14 to 18 percent slopes, severely eroded _ - - - - _____ -------- -------- -------- 2.0 
Shelby loam, 5 -to 9 percent slopes, moderately eroded _ - - - - - - - - - - - - - - - - - - - - - 70 25 52 3.0 
Shelby loam, 9 to 14 percent slopes ________ _______________________________ 62 -- - ----- 46 2. 7 
Shelby loam, 9 to 14 percent slopes, moderately eroded _ - - - - - - - - - - - - - - - - - - - - 60 -------- 44 2.5 
Shelby soils, 9 to 14 percent slopes, severely eroded_ - - - - - - - - - - - - - - - - - - - - - - - 50 ----- --- 37 2. 5 
Shelby loam, 14 to 18 percent slopes--- ---- - ------- - -------- -- ----- -- ----- 50 - - -- ---- 37 2:3 
Shelby loam, 14 to 18 percent slopes, moderately eroded_ - - - - - - - - - - - - - - - - - - - 48 ------ -- 35 2. 0 
Shelby soils, 14 to 18 percent slopes, severely eroded- - - - - - - - - - - - - - - - - - - - - - - -------- -- ---- - - 2.0 
Shelby loam, 18 to 25 percent slopes, moderately eroded _ - - - - - - - - - - - - - - - - - - -

-- - - - - - -
- - ---- - - ----- -- - 1. 5 

Shelby soils, 18 to 30 percent slopes, severely eroded ___ _ - - - - - - - - - - - - - - - - - - - -
---- --- -

-- ------ --- -- - -- 1.0 
Shelby-Adair complex, 5 to 9 percent slopes, moderately eroded_ - - - - - - - - - - - - - 62 

-- -- --- -
21 47 2. 5 

Shelby-Adair complex, 9 to 14 percent slopes ______________________________ 50 ---- -- -- 37 2. 3 
Shelby-Adair complex, 9 to 14 percent slopes, moderately eroded _____________ 47 ---- -- - - 35 2. 0 
Shelby-Adair complex 14 to 18 percent slopes, moderately eroded __ - - - - - - - - __ ---- ---- -- ---- -- 1. 6 
Shelby-Adair complex' 18 to 25 percent slopes, moderately eroded __ - - - - - - - - - _ 

-- --- ---
-------- -------- 1. 4 

Shelby-Adair complex: 18 to 30 percent slopes, severely eroded _ - - - - - - - - - - - - -
------ --

------- - ------- - .6 - -------Wabash silty clay ___________ ________________________________ ________ ___ 55 24 8 22 3. 0 
Wabash silty clay loam - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 60 25 3 20 3.0 
Zook silty clay loam _____ ______ ___ ___ - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 68 34 50 3.0 
Zook silt loam overwash - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - 70 35 52 2. 7 

' -- -- ----------- -
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Pasture 

An imal-unU-
dava 1 

7 
7 
6 

11 
20 

5 
5 
0 
0 
0 
5 
5 
5 
5 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

17 
16 
16 
17 
19 
18 
18 
17 
17 
15 
16 
15 
19 
14 

---- ---- -

. . 

20 
19 
17 
17 
15 
17 
17 
14 

0 
0 
5 
5 
0 
0 
0 
0 
5 
0 
0 
0 
0 
0 
5 
5 
0 
0 

2 
10 
20 
20 
20 
19 
17 
17 
10 
20 

---- --- --
20 
20 
19 
18 
17 
17 

0 
0 
0 
0 
0 
0 

125 
125 
100 
15 0 
135 
125 
125 
115 
100 
100 
60 
50 

125 
115 
100 
80 
70 
30 

150 
150 
150 
135 

1 A term used to express the carrying capacity ?f past ure. I t is 
the number of animal units carried per acre mu_lt iphed b~ the num­
ber of days the pasture is grazed during a single gr3:zing season 
without injury to the sod. An acre of pasture that provides 30 days 

odf grazing for two cows has a carrying capacity of 60 animal-unit­
nys. 

i \' n.riable. 
3 Bushels of wheat. 
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Wildlife 

SOIL SURVEY 

Cass County supports many kinds of ~vilcllife that con­
tribute to tl1e economy of tl1e rounty and that have recrea­
tional -value. The kinds and nun1bers of ,vi]dlife that can 
be produced and maintained in the county are_ largely ~e­
termi11ed by the kinds and amounts of vegetation the soils 
can produce and by the ,vay the Yegetation is distribute~. 

Wildlife is influenced by topograpl1y and bJ such soil 
characteristics as fertility. Fertile soils are capable of 
QTeater ,vilcllife production than less fertj]e soils. Topog­
~aphy affects ,vild]ife tl1rough its influence on land nse. 
Extremely rono·h, irreo·u]ar areas n1ay be hazardous to 
livestock 'and b~ unsuit~ble for crops, but the undisturbed 
vegetation is often valuable to ,rildlife. If suitable vegeta­
tion is laclring in such areas, it can often be developed to 
iinprove conditions for <lesirable kinds of "vildlife. 

Wetness and ,vater-l1olding capacity of the soils are im­
portant in selecting soils for constructing ponds for fish 
and in developing and maintaining habitats for waterfowl. 
Marsl1 areas can be developed to provide aquatic or semi­
aquatic habitats for waterfo,vl and for some furbearers. 

The soils of Cas.<, County produce suitable habitats for 
a number of ,vild]ife species. The nearly level and gently 
sloping soils, l1owe-ver, generally are cropped intensively 
and :provide only limited shelter and nesting areas for 
wildlife. Much of the "~ildlife is on the moderately sloping 
to steep Gara, I_jadoga, Marshall, Sharpsburg, and Shelby 
soils in the uplands. H ere pheasants, ,vl1ich were intro­
duced into the county some time ago, are most numerous. 
Fox, squirrel, woodchuck, and cottontail rabbit also gen­
erally are abundant in the uplands. White-tailed deer fre­
q_uent soil association 6 and soils adjacent to this associa­
tion. Muskrat, mink, and other furbearing animals fre­
quent the rivers and creeks throughout the county. They 
probably are most numerou,s in soil association 6, but they 
occur along all of the ,vatercourses. Fish are abundant in 
the rivers and creeks of the county. Farm ponds provide ex­
cellent fishing if well managed. 

The wildlife resources of the county are important :pri­
marily for the opportunities they provide for recreation. 
~1any species of wildlife, ho,vever, such as songbirds, 
hawks, owls, snakes, and other predators, are also bene­
ficial in the control of rodents and undesirable insects. 

The combination of soils, topography, and vegetation in 
the county favors the development of facilities for recrea­
tion. Soiis in associations 2, 4, and 5 provide the most 
opportunities because many of the sites have potential for 
ponds. Many areas that are ,,et or otherwise have little 
value for farming could be developed for recreation. Cold 
Springs State Park, south of the town of Lewis, is an 
example of such a development (fig.10). 

Increased travel by the American public also provides 
opportunities for using suitable soils for recreational pur­
poses. Some areas along main highways are suitable sites 
for overnight camping facilities or for use as picnic areas. 
These would be a real convenience to travelers and an 
additional source of income for landowners. 

Although there are many areas in the county suitable for 
,vildlife, m·any more could be developed and recreational 
benefits thus increased. The soils of any capability class 
will support good wildlife habitats if properly used. Small, 
odd-shaped areas of little "alue for other purposes can be 
developed to encourage wildlife. Suitable for such a pur-

pose are many areas of Sandstone rock land, of moderately 
steep or steep .. \.dair, Gara, and Shelby soils, and of soils 
of tl1e Sl1e1by-Aclair co1np1exes. 

Woodland 
.. \bout 9,000 acres in Cass County is wooded ( 5). Most 

of the ,voodland borders the East Nishnabotna and West 
Noda ,vay Rivers and tl1ei r larger tributaries. A few fanns 
have small ,voo<llots, and most farmsteads have landscape 
and ,yjndbreak plantings of trees and shrubs. 

l\Iost wooded areas are grazed and produce little mer­
chant able timber. Steep ,,oodland areas generally are left 
untouched. -nr oodland that adjoins pasture is little more 
tl1an a source of shade for livestock or a hrubitat for 
"·ildlife. 

The acreage of woodland in the county has not changed 
significantly in recent years. Some areas have been con­
verted to cropland, and most of these converted areas are 
along stream bottoms. The ,voodlots and buildings on 
many vacant farmsteads have been removed and the areas 
used for crops. 

The farmers in Cass County are concerned chiefly with 
the planting of trees for ,vindbreaks rather than for pro­
duction of tin1ber. The demand for trees for lumber is 
small, and the quality of tl1e timber that is produced is 
poor. Several agencies in lo'\,·a can assist ,voodland owners 
in improving their products and marketing them. The Soil 
Conservation Service can help woodland oW"ners in de­
termining ,vhich soils are suitable for trees. State foresters 
can assist in developing plans for managing new or old 
stands of trees. The types of woodland in the county and 
the suita1bility of the soils for planting various kinds of 
trees are discussed in the paragraphs that follow. 

Types of woodland 

T,vo types of woodland occur in Cass County. Tl1ey are 
the oak-hickory type and the soft maple-elm-cottonwood 
type. 

The oak-hickory type is in the rolling uplands. The areas 
are chiefly near the rnajor streams, ,vhere the Gara and 
Lad?ga soils predominate. These soils are deep, are gently 
slo-r1ng to steep, and have an average supply of moisture. 
Besides the predominant oak and hickory, the stands in­
clude elm, basswood, hackberry, and green ash. 

The soft maple-elm-cotton,vood type is on nearly level 
bottom lands and low benches. Here Alluvial land and the 
Kenneb~c and Noda "·ay soils predominate. Besides the 
predomin~nt ehn, soft maple, and cottonwood, the stands 
include ,villo,v, various kinds of oak hickory, green ash, 
and black-walnut. The ,Yillow and c~ttonwood trees gen­
erally are near streams in areas that are most subject to 
overflo,v and prolonged ,vetness. 
. Lan~scape and ,vindbreak plantings have been estab­

lished 1n the county since the time of settlement. These 
plantings include spruce and various kinds of pine and fir. 

Planting suitability groups 

The soils in Cass County have been placed in three 
groups according to their suitability for planting trees. 
1:'he soil series in each group are given, the soil characteris­
t1~s that affect the growth of trees are stated, and the trees 
su~table for planting are listed. The lists include species 
suitable for timber, windbreaks, and Cl1ristmas trees, as 
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Figure JO.-Fishing in the cool waters of Cold Springs State Park. 

well as trees and shrubs for wildlife food and cover. Local 
and State publications can be consulted to learn \Yhich trees 
are most suitable for specific uses. 

I n general, l1ard"·oods grow poorly on fieJcls that have 
been in cultivatio11 a lon(T ti1ne, ,Yl1ere the soils are eroded 
and depleted. F or sucl1 sites, pines are better _suited. ,"\-rild­
life plantings should include trees that provide both_ food 
and cover. oils that are flooded regularly are not suitable 
for planting trees a11d shrubs for ,vildlife. 

PLANTING SUITABILITY GROUP 1 

This planting suitability group consists n:iainly of soils 
in the rolling uplands, but a few of tl1e soils are on lo,v 
~enc.hes and foot slopes. These soil~ are the 1n~st favo:able 
Bl the county for trees. They are 111 the .\cla1r, Clnr1::1da, 
Gara, ,T udson, ICennebec, Ladoga, i1ars~1all, J\finden, 
Nevin, Oln1itz, Sl1arpsburg, and Shelby series. Slopes are 
mainly O to 14 percent, tl1ougl1 slopes that face north and 
east are 1nore than 14 percent. 

~lost soils i11 this group are deep. Pern1e~bility is 1no_cler­
ate to moderately slow in all but the Adair and Clarinda 
soils. The Adair and Clarinda soils are fine textured and 

very slo\Y ly pern1eable and are seepy and wet in many 
places. 

Suitable trees for planting on most of the soils are east­
ern redcedar, .Austrian pine, Douglas-fir, European larch, 
ponderosa pine, Scotch pine, black walnut, green ash, hack­
berry, and cotton,,ood. Only eastern redcedar, Scotch pine, 
green. asl1, cotton,vood, and hackberry are suitable for 
planting on the .c\dair and Clarinda soils. Black walnut is 
better suited to the Judson and K ennebec soils than to the 
other soils in tl1is group. 

Trees and shrubs suitable for ,vildlife food and cover on 
n~ost of the S?il~ are ~o_g,Yood, honeysuckle, nannyberry, 
n1ne~ark, .As1a,t1c t_ra1l1ng raspberry, eastern redcedar, 
l{us~1an-ol1ve, 1;1ult1flo_ra rose, and ,vild plum. On the 
... \da1r and Clar1nda soils, ho,Yever, only do9'Wood, honey­
suckle, and eastern redcedar are suitable fo; this purpose. 

PLA~TING SUITABILITY GROUP 2 

Soils i~ this gr<?UP ar~ si:rr~.i~ar in depth and permeability 
to those 111 planting- su1tab1l1ty group 1. They are in the 
rolling uplands and nr~ in the ... \.nkeny, Gara, IIagener, 
Ladoga, l\.1nrshall, Sharpsburg, and Sl1elby series. Sand-
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stone rocl{ land is also in tl1e group. The sites are mostly on 
south- and west-facing slopes ~hat exceed 14 pe~cent. A 
fe,v sanely soils, some of ,vh1ch are less sloping, are 
included. 

Trees suitable for planting on the soils in this group are 
eastern redcedar, ponderosa pine, Douglas-fir, Scotch pine, 
European larch, Austrian pine, hackberry, cotton,,ood, 
and green ash. 

Shrubs and trees suitable for wildlife cover and food on 
most of the soils are Asiatic trailing raspberry, choke­
cherry, hazlenut, honeysuckle, mulberry, multifiora rose, 
nannyberry, ninebark, eastern redcedar, Russian-olive, 
and "·ild plum. Only honeysuckle, eastern redcedar, Rus­
sian-olive, and wild plum, 110,vever, are suitable for plant­
ing for wildlife on the Ankeny and Hagener soils and on 
Sandstone rock land. 

PLANTING SUITABILITY GROUP 3 

The soils in this group are nearly level and are on bottom 
lands and low benches. They consist of Bremer, Calco, 
Colo, Corley, Humeston, Nodaway, Wabash, and Zook 
soils and of Alluvial land. These soils vary widely in tex­
ture and in permeability. They all receive excess water be­
cause of overflow or runoff. 

Suitable trees for planting on the soils in tl1is group are 
cottonwood, hackberry, green ash, a11d soft maple. A 
suitable shrub to plant for wildlife food and cover is 
honeysuckle. 

Engineering Properties of Soils 
Engineers have studied soil characteristics that affect 

construction and have devised systems of soil classifica­
tion based on these characteristics. Most of these studies, 
however, have been at the site of construction, and for 
this reason, general information about the engineering 
properties of soils has not been readily available. Such 
information is made available in this section. Engineers 
can use it to-

1. Make studies of soil and land use that will aid in 
selecting and developing sites for industries, bu~­
nesses, residences, and recreational areas. 

2. Assist in planning and designing erosion and 
flood control structures, drainage improvements 
and other structures for soil and water conser~ 
vation. 

3. Mak~ .reconnaissa~ce ~u1:7eys of . soil and ground 
conditions that will aid m selecting locations for 
highway~ and airports and _in planning more de­
tailed soil surveys for the intended locations. 

4. Locate probable sources of sand and o-ravel for 
use in structures. • 0 

5. C_orrela~e pavement perform_ance with soil maE­
p1ng units, and thus develop information that will 
be useful in designing and maintaining pavements. 

6. Determine the sui_tability of soils for cross-country 
movement of vehicles and ~onstruction equipment. 

7. ,Supplement information obtained from other 
published maps and reports and from aerial 
photographs. 

It should be emphasized that the interpretations made 
in this soil survey are not a substitute for the sampling 

and testing needed at a site chosen for a specific engi­
neering work that involves heavy loads or at a site ,vl1ere 
excavations are to be dee1:er than the depths of the ]ayers 
l1ere reported. Also, engineers should not apply specific 
values to the estimates for bearing capacity given in this 
survey. Nevertheless, by using this survey, an engineer 
can select and concentrate on those soil units most im­
portant for this proposed kind of construction, and in this 
manner reduce the number of soil samples taken for 
laboratory testing and complete an adequate soil inves­
tigation at minimum cost. 

Some of the terms used by agricultural soil scientists 
may be unfamiliar to the engineer, and some words­
for example, soil, clay, silt, and sand-may have special 
meanings in soil science. These and other special terms 
used in the soil survey are defined in the Glossary in the 
back of this survey. 

Engineering· Classification Systems 
Most highway engineers classify soil materials in ac­

cordance with the system approved by the American 
Association of State Highway Officials (AASHO) (1). 
In this system soil materials are classified in seven 
principal groups. The groups range from A-1, consisting 
of gravelly soils having high bearing capacity, to A-7, 
wl1ich is made up of clayey soils having low strength 
when wet. 

Some engineers prefer to use the U ni.fied soil classifica­
tion system ( 30). In this system soil materials are iden­
tified as coarse grained ( 8 classes), fine grained ( 6 classes), 
or highly organic. An approximate classification can be 
made in the field. Estimated classifications of the soils in 
Cass County under both systems are given in table 3. 

Soil Engineering Data and Interpretations 
Information and interpretation of most significance to 

engineers are given in tables 3, 4, and 5. The daita in table 
3 are 1based on the test data in table 5, on information in 
ot~er _parts of the survey, and on experience with similar 
soils 1n other counties. Table 5 presents laboratory test 
data for samples talren from selected soil profiles in Cass 
County. Additional information can be obtained from 
other parts of the survey, especially from the sections 
"General Soil Map,'' "Descriptions of the Soils," and 
"Formation and Classification of Soils." 

The percentage 'P.assing- sieves, shown in table 3, is the 
~ormal range of soil particles passing the respective screen 
sizes. 

Permeability refers to the rate of movement of water 
through the undisturbed soil. Permeability depends 1'argely 
on the soil texture and structure. 

-4-vail~ble water capacity is the amount of water in a 
moist so111 rut field capacity, that can be removed by plants. 
These ratings, expressed in inches of water per inch of soil 
~eI?th,. are of particular value to engineers engaged in 
1rr1gat1on. 

Shrink-swell potential is a rating of the ability of soil 
ma~erial to change volume when subjected to changes in 
mo~sture. These soil materials rated high are normally un­
des1raJ~le fro1n the engineering standpoint, since the in­
~rease 1n volume when the dry soil is moistened generally 
1s accompanied by a loss in bearing capacity. In general, 
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soils classed as CH and A-7 l1ave higl1 shrink-3well po­
tential. Cl~ai1 sands and gravels ( single-grain structure) 
and soils containing a sn1all an1onnt of no11plastic to 
slightly plastic fines have lo,, shrink:-s,Yell potei1tial. 

Interpretations of engineering properties of tl1e soils are 
giYen in table 4. In tl1is table are estin1ates of the suitabil­
ity of the soils of the county as a source of topsoil and 
roadfill. Also in tl1e table are estimates of soil features 
affecting suitability of the sorls for various engineering 
purposes. 

Soil Features Affecting Highway Work a 

Many of the soils of Cass County formed in loess that 
oYerlies glacial till of Kansan age. The loess ranges from 
more than 20 feet in thickness on the nearly level uplands 
and tops of ridges to a thin layer in the more sloping areas. 
Soils that formed in glacial till are in the more sloping 
areas where the glacial till has been exposed. 

The Minden soils are examples of soils derived :from a 
thick layer o:f loess in nearly level areas. These soils are 
fine textured and are classified A-7 (ML-CL) . They gen -
erally ·have moderately high group index numbers. Minden 
soils coi1tain organic matter to a depth of a foot or more 
and are difficult to compact to good density. Their subsoil 
is a more plastic silty clay. The more sloping Marshall and 
Sharpsburg soils also formed in loess. These soils have a 
less well developed surface layer than the more nearly level 
soils, and they have a less plastic subsoil. Their subsoil is 
classified A-6 to A-7-6 (ML-CL), and they have fairly 
higl1 grou:P. index numbers. Sloping soils formed in loess 
erode readily if runoff is concentrated. Sodding, paving, or 
construction of check dams is needed in gutters and ditches 
for control of erosion. 

In the soils derived from loess, the seasonal high water 
table generally is above the contact of the loess and the 
glacial till. In these areas the in-place density of the loess 
is :fairly low, and tl1e moisture content is high. This high 
moisture content may cause instability in embankments 
unless it is controlled enough to permit the soil to :be com-
pacted to high density. . 

Because of their high in-place density, soils derived 
from glacial till generally do not have an excessively high 
moisture content and are more easily compacted than 
soils derived f.rom loess. On the nearly level to gently roll­
ing uplands, under a mantle of loess, are the remains of 
the original Kansan till plain. This glacial till is heter­
ogenous and of poor quality for engmeering work. The 
upper layer is very plastic clay, -or gumbotil, and is classi­
fied A-7-6 (19-20). This clay crops out on slopes toward 
drainageways, \Vhere the loess is thin, and is the parent 
material of the Adair and Clarinda soils. It is not stable 
enough to be used for highway subgrades ·and sl1ould not 
be used in fills that are within 5 feet of the finished grade. 
If this clay occurs at grade in roadcuts, it should be re­
moved to a depth of 2 feet and should be r~placed with 
a backfill of good glacial till or of granular soil. . 

Below the clayey layer is heterogenous Kansan till that 
is classified primarily A-6 (CL). This till crops out on the 
lo\ver part of slopes and is the parent material of the G~ra 
and Shelby soils. If this till occurs in or along gradil!-g 
projects, it generally is placed in the upper subgrade 1n 

a By ROBERT E. BLATTERT, soils geologist, Iowa Stat:e Highway 
Commission. 

unstable areas. Pockets and lenses of sand and gravel 
commonly are interspersed tl1roughout the till and in many 
places are water bearing. Frost heaving is likely if the 
road grade is only a few feet above such deposits and if 
the deposits are overlain by loess or silty till. These deposits 
can be drained or tl1e .soil above them can be replaced with 
a backfill of granular material or of clayey glacial till to 
prevent frost heaving. 

The soils of bottom lands formed in recent alluvium 
washed from hills and uplands. Such soils as Colo, Jud­
son, Kennebec, and Wabash have a thick, organic surface 
layer that may consolidate erratically under an embank-
1nent load. Some of tl1e soils, such as the Colo, Humeston, 
and ,¥abash, l1ave a subsoil that is classified A-7 (CH). 
These soils ha,~e low in-place density and a high content 
of moisture. If an embankment in these soils is to be more 
than 15 :foot high, the soils should be carefully analyzed 
to determine if they are strong enough to support it. Road­
,vays through bottom lands should be constructed on a 
continuous embankment that extends above tl1e flood level. 
Tl1e Noda way soils, for example, contain lenses of fine 
sand in places. If an embankment is constructed only a few 
:feet above the ,vater table in sucl1 soils, frost heaving is 
likely unless drainage is provided or unless materials that 
are not susceptible to frost action are used in the subgrade. 

The bedrock in Cass County consists of shale, limestone, 
or sandstone. Care is needed if roadways are constructed 
in shale are.as because disturbance of the natural slopes 
could cause the soil above the shale to slide. · "" 

Included in table 4 are ratings that show the suitability 
of tl1e soils of the county as a source of topsoil that can be 
used to promote the growth of vegetation on embank­
ments and in cuts in slopes, and in ditches, and as a source 
of borrow for road construction. Topsoil consisting of or­
ganic material is not suitable :for use on shoulders of high­
ways tl1at are to support limited traffic during wet periods. 
Ratings of the suitability of the soils as a source of sand 
and gravel are not shown in the table, because few areas 
in Cass County are suitable as sources of sand and gravel. 

Conservation Engineering • 
Engineering work for soil conservation in Cass County 

consists chiefly of building structures for the control of 
~ro_sion_ and of installing systems for drainage and 
irrigation. 

Erosion control structures 
Structures for the control of erosion in Cass County 

consist chiefly of terraces, diversions, grassed waterways, 
and of structures that help to stabilize gullies and hold 
water. These are discussed in the paragraphs that follow. 
Some features that affect the suitability of the soils in the 
county for these uses are shown in table 4. If technical 
as~istance is needed in installing a structure, it can be ob­
tained from the Cass County Soil and Water Conserva­
tion District. 
. Terraces.-A terrace is a channel built across a slope to 
intercept ru~off and control erosion. All terraces help to 
contr?l _erosion by rPducing the length of slope and thus 
pern11tt1ng more intensiYe cultivation of the soils \vithout 
exc~ssive loss of soil. 

'By VOLNEY H. SMITH, <:ivil engineer, Soil Conservation Service. 
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Soil series :ind rnn.p syrnl>ol 

Ada ir (AdC2, Ad 0, Ad 02, AdE2, ArC3, As03, AsE3). 
(For properties of Shelby soils in rnn,pping units As 03 and 

As E3, refer to the Shelby series in this tn,ble.) 

Alluvia l land (Au) 1• 

Ankeny (Ay). 

Bremer (Br). 

Calco (Ca). 

Clarinda (CdC, CdC2, Cd 0, Cd 02, Ce03). 

Colo (Cg, Ch, Cn). 
(For proper ties of Nodaway soil in mapping unit Cn, refer 

to the Nodaway series in this table.) 

Corley (Co A). 

Gara (Ga 0, Ga02, GaE, GaE2, GaF2, GrE3) 

H agener (Ha02). 

I-Iumeston (Hu). 

J udson (JdA, JdB, JdC, JoB). 
(For properties of Colo soil in mapping unit JoB, refer to 

the Colo series in this table.) 

K ennebec (Ke). 

Ladoga (LaB, LaC, LaC2, LaD, La02, LaE, LaE2, LbB, Ld03, 
Ld E3). 

Marsh (Ma). 

Marshall (MhA, MhB, MhC, MhC2, MhC3, MhD, MhD2, 
MhD3, MhE2, MhE3, MmA, MmB, MmC2). 

M in den (Mn) . 

Nevin ( Ne). 

Nodaway ( No, Nw). 

Olmitz (OmB). 

See footnotes at end of table. 

T ABLE 3 .- Estimates of soil properties 

Depth 
fron1 

surface 

Classification 

USDA texture Unified 

Jnchu 
0-8 
8-16 

16-31 
31- 50 

Cla.y loam _________________ __ _ 
Clay loam __________________ _ 
Clay _______________________ _ 
Clay loam __________________ _ 

0-40 Fine sandy loam ____________ _ 

0-20 Silty clay loam ______________ _ 
20-28 L igh t silty clay ______________ _ 
28-42 Silty clay loam ______________ _ 
42-60 Stratified silt and silty clay 

loam. 

CL ___________________ _ 
C L ___________________ _ 
CH ___________________ _ 
C L ___________________ _ 

SM ___________________ _ 

OII to C H _____________ _ 
CfJ ___________________ _ 
C L or CJI _____________ _ 
M L or CL to CH __ _____ _ 

0-36 Sil ty clay loam_______________ OL or CI{ _____________ _ 
36-50 Sil ty clay loam_______________ C H ___________ ________ _ 

0-12 Sil ty clay loam_______________ OJI or l\I H, CH ________ _ 
12-60 Silty clay or clay_____________ CH ____ - ___ - - - - - - - - _ - - -

0- 43 Silty clay loam_______________ OL or CH _____________ _ 
43- 51 Silty clay loam_______________ CH ___________________ _ 

0-31 
31- 46 
46-60 

0-10 
10-45 

0-7 
7-25 

25-60 

Silt loam ___________________ _ 
Silty clay loam ______________ _ 
Silt loam _____________ - - - - - - -

Loam ______________________ _ 
Clay loam __________________ -

Fine sandy loam _____________ _ 
Loamy fine sand __________ - __ 
Fine sand ____________ - -- - - - -

CL _____ - - - - - - - - - - - - - - -
C L or CH _____________ _ 

CL __ - __ - - - - - - - - - - - - - - -
C L ____ ___ ____________ _ 
CL or CH ____________ .. _ 

SM ___________________ _ 
SM ___ ________ ________ _ 
SM to SP _____________ _ 

0-19 Heavy sil t loam ______________ CL ___________________ _ 
19-62 Sil ty clay____________________ CI-I ___________________ _ 

0-23 Silt loam ____________________ OL or CL ___________ __ _ 
23- 60 Light silty clay loam _________ CL ___________________ _ 

0-34 Silt loam___ __ _______________ OL or CL ________ - - - - - -
34-55 Silty clay loam ______________ CL ___________________ _ 

0-14 Silt loam____________________ M L ______________ - - - - - -
14-50 Silty clay loam _______________ M L or l\tIH to CI-I ______ _ 

0-13 Light silty clay loam __________ M L-CL _______________ _ 
13-58 Silty clay loam_ ______________ ML-CL ___ ___ _________ _ 
58-76 Silt loam____________________ M L-CL __ - - --- - - - - -- - - -

0-22 Light silty clay loam __________ ML-CL ________ _____ __ _ 
22-46 Silty clay loam__________ ____ _ ML-CL _______________ _ 
46-60 Silt loam____________________ ML-CL ______ - - - - - - - - - . 

0-25 Light silty clay loam __________ OL-CH _______________ _ 
25-60 Silty clay loam_______________ CH _________________ __ _ 

0-39 Silt loam____________________ CL ________ -- - --- - - - - --
39-50 Silt loam____________________ CL __________ - - - - - - - - - · 

0-23 Loam_______________________ ML-CL _______ - - - - - - - -· 
23-54 Light clay loam ______________ ML-CL ___ ______ ______ , 
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significant in engineering 

Classification- Con tinned Percentage passing sieve-- Available Shrink-swell 
Permeability water Reaction potential 

AASHO No. 4 No. 10 No. 200 capacity 

• 

Inches//r inch 
Inches per hour o soil pH value 

A-6(11) _____ ____ ________ __ ___ ___ 100 98- 100 70-90 o. 2- 0. 8 0. 18 5. 6-6. 0 Moderate. 

A-6(11) to A- 7-6(15) ____ ___ ______ 100 98- 100 70-85 0. 2- 0. 8 . 17 5. 6-6. 0 Moderate. 

A-7-6(17-19)---- - --- --- - - - - -- - - - 100 98-100 65- 80 < 0. 05 . 15 5. 6-6. 0 High. 

A-6(12) to A-7-6(15) ___________ __ 100 98-100 60- 75 0. 2- 0. 8 . 16 5. 6-6. 0 Moderate. 

A-4 ____________________________ 100 100 35-50 2. 5- 5. 0 . 14 6. 6-7. 3 Low. 

A-7- 6(12) to A-7-5(17-20) ---- ____ 100 100 95-100 0. 2- 0. 8 . 21 6. 6-7. 3 High. 
A-7-6(17- 20) ______________ ____ __ 100 100 95-100 <0. 05 . 18 6. 6-7. 3 High. 
A-7-6(14-20) ________ ________ ___ _ 100 100 95-100 0. 2- 0. 8 . 19 6. 6-7. 3 High. 

A-6 to A-7-6-------------- - ----- 100 100 95-100 0. 8- 2. 5 . 19 6. 6-7. 3 Moderate to high. 
or 

0. 2- 0. 8 

A-7-6(14-18) __________ ___ ___ __ __ 100 100 95-100 0. 2- 0.8 . 21 7.9-8. 4 High. 
A-7-6(14-18) ______________ ____ __ 100 100 95-100 0. 2- 0.8 . 18 7. 4-7. 8 High. 

A-7-6(14-18) ______ _________ ___ __ 100 100 95-100 0. 2- 0.8 . 18 5. 6-6. 0 High. 
A-7-6(20) ________ ___ ________ ___ _ 100 100 95-100 < 0. 05 . 16 5.6-6. 0 High. 

A-7-6(14-19) ______ ________ ___ ___ 100 100 95-100 0. 2- 0. 8 . 21 6. 0-7. 3 High. 
A-7-6(14-19) ________ ____ ______ __ 100 100 95- 100 0. 2- 0. 8 . 18 6. 6-7. 3 High. 

A-7-6(10-14) ____ ____ ____ ________ 100 100 95-100 0. 8- 2. 5 . 20 5. 1-6. 0 Moderate. 
' 

A-7-6(16-18) _____ _____ ______ __ __ 100 100 95- 100 o. 2- 0. 8 . 17 5. 6-6. 0 High. . 

A-7-6(10-14) ____ ____ _____ __ ____ _ 100 100 95- 100 0. 8- 2. 5 . 18 6. 1-6. 5 Moderate. 

A-6(8-12) _________ __________ ____ 100 90- 100 55- 70 o. 8- 2. 5 . 19 5. 6-6. 0 Low to moderate. 

A-6(8) to A-7-6(16) ________ ____ __ 100 90-100 55-75 0. 2- 0. 8 . 17 5. 1-6. 0 Moderate. 

A-2 to A-4 ______________________ 100 100 30-50 2. 5- 5. 0 . 10 5. 6-6. 0 Low. 

A-2-6-------------------------- 100 100 15-25 5. 0-10. 0 . 06 5. 6-6. 0 Low. 
A-2-6 to A-3 ____________________ 100 100 5-15 5. 0-10. 0 . 04 5. 6-6. 0 Low. 

A-7-6(12-16) ________________ ____ 100 100 95- 100 0. 8- 2. 5 . 20 5. 1-5. 5 Moderate to high . 
A-7-6(20) _______________________ 100 100 95-100 <0. 05 . 17 6. 1-6. 5 High . 

A-6 ( 12) __________________ - - __ - _ - 100 100 95- 100 0. 8- 2. 5 . 20 5. 6-6. 0 Moderate. 
A-7-6(14) _________________ ______ 100 100 95- 100 0. 8- 2. 5 . 18 5. 6-6. 0 Moderate . 

A-6(12) to A-7-6(14) _____________ 100 100 95-100 o. 8- 2. 5 . 21 5. 6-6. 5 Moderate . 
A-7-6(10-14) _____________ ____ __ _ 100 100 95- 100 0. 8- 2. 5 . 19 6. 1-6. 5 Moderate to high . 

A-6(10)--- - ---~--- - --- - ----- - - - - 100 100 95-100 0.8- 2. 5 . 20 4. 5-6. 5 Moderate. 
A-7-6(16) ____ __ _________________ 100 100 95-100 0. 2- 0. 8 . 19 5. 1-5. 5 High . 

A-7-5 to A-7-6 __________________ (2) (2) (2) (1) (1) (2) (2) 

A-6(10) to A- 7- 6(15) ____ _________ 100 100 95- 100 0.8- 2. 5 . 21 5.6-6.0 Moderate. 
,A- 6(10) to A- 7- 6(15) ______ _______ 100 100 95- 100 0.8- 2.5 . 18 5.6-6.5 Moderate. 
A- 6(10) to A- 7- 6(15) ___ _____ __ ___ 100 100 95-100 0. 8- 2. 5 . 16 6.6-7.3 Moderate. 

A- 6(12) to A- 7- 6(16) ____________ _ 100 100 94-100 0.5- 2. 0 . 20 5.6-6.5 Moderate to high. 
A- 6(12) to A- 7-6(16) __ ______ __ ___ 100 100 94- 100 0.5- 2.0 . 18 5.6- 6.0 Moderate to high. 
A- 6(12) to A- 7- 6(16) ______ ____ ___ 100 100 94-100 0 8- 2.5 . 16 5.6-6.0 Moderate to high. 

A-6(12) to A-7-6(14) __ ____ _____ __ 100 100 92- 98 0.5- 2.0 . 20 6. 1-7.3 Moderate to high. 
A- 7- 6(13-19) ____ ____ ___ _________ 100 100 92- 98 0.2- 0.8 . 18 6.6-7.3 Iligh. 

A-6(9) to A-7-6(12) __ ____ ___ _____ 100 100 90- 97 0.8- 2.5 . 20 6. 1-6.5 Moderate. 
A- 6(9) to A- 7-6(12) __________ ____ 100 100 95- 100 0. 8- 2. 5 . 18 5.6-6.0 Moderate. 

A- 6(10) to A- 7- 6(14) __ __ ___ ______ 100 90- 98 30-50 0. 8- 2.5 . 18 5.6- 6.0 Moderate. 
A- 6(10) to A- 7- 6(14) ____ ____ _____ 100 90-98 30-50 0. 5- 2.0 . 16 5.6-6.0 l'vlodcrate. 
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Soil series and map symbol 

Sandstone rock land (Sa). 

Sharpsburg (SbA, SbB, SbC, SbC2, SbD, SbD2, SbD3, SbE2, 
SbE3). 

Shelby (ShC2, Sh D, Sh D2, Sh E, Sh E2, Sh F2, Ss D3, Ss E3, 
SsF3, SyC2, SyD, SyD2, ?YE2: S~F2, SyF?), . 

(For properties of Adair soils 1n mapping units SyC2 
through SyF3, refer to the Adair series in this table.) 

Wabash: 
Silty clay (Wa). 

Silty clay loam (Wb). 

Zook (Zo, Zk 3). 

1 Variable. 
2 Not determined. 

The average grades on graded terraces should range be­
tween 0.3 and 0.6 percent, but these grades can be varied 
within safe limits to provide for a system of parallel ter­
races. Alinement of the terraces can be improved and the 
terraces kept parallel by use of cut-and-fill construction 
methods. If infertile subsoil is exposed when the terraces 
are being b~ilt, topdressing the terrace c~~nne~ and cuts 
in slopes w1tl1 barnyard manure and fert1l1zer 1s helpful. 

Deep soils, such as the l\farshall and Sharpsburg, allow 
more latitude in the choice of terrace design than shallow 
soils. By making deep cuts and high fills, level terraces can 
be run parallel to each other and point rows can be elimi­
na:ted between the terraces. Bench-type, level terraces that 
have a seeded backslope can also be used in these soils. Such 
terraces provide fairly straight, level rows and more uni­
form distribution of moisture. 

In general, initial terracing on any farm in this county 
ought to ~e on upland s?ils that ~re good f?r crops. Such 
soils are l1kely to be cult1vated fairly 1ntens1vely. Terraces 
in them should be made straight, and if feasible, they 
should be made parallel if more than one terrace is used. 
Terraces generally are not placed in Shelby and Adair 
soils. Many areas of these soils are used for pasture and 
hay, and terraces add little to their value for these uses. 
Terraces can be built on the Shelby and Adair soils, but 
management requirements generally are high. 

Diversions.-A diversion is a channel constructed across 
a slope to intercept surface water and channel it to a safe 
outlet. Diversions can be used to protect nearly level soils 
on bottom lands and benches from being flooded by surface 
runoff from adjacent, steeper soils. They can also be used 
to protect sloping soils from excessive runoff from higher 
lying soils. Diversions should not be used as a substitute 
fo1 terraces on soils used for cultivated crops. They ouo-ht 
to be included as an integral part of a planned terrace sys-

TABLE 3.-Estimates of soil properties 

Depth 
from 

surface 

Classification 

USDA texture 

Inchu 
0-9 Sandy loam __________ - _ - ____ _ 

9-50 Fine sand and sandstone frag­
ments. 

Unified 

SM ___________________ _ SP ____________________ _ 

0-13 Silty clay loam_______________ ML-CL _______________ _ 
13-50 Silty clay loam_______________ ML-CL to CH. ________ _ 

0-8 Loam__ _________________ ____ CL, CH. - - - - - - - - - - - - - - -
8-41 Clay loam___________________ CL, CH - _ - - - - - - - - - - - - - -

41-58 Clay loam______________ _____ CL, CH _______________ _ 

0-28 Silty clay ________________ - _ - - OH-CH ____ - - - - -- - - --- -
28-55 S1·1ty clay CH_ - - - - - - - - - - - - - - - - - - ---------------------
0-13 Silty clay loam_______________ OH-CH.·-··---·-·-···· 

13-19 Silty clay···--··--------·-·-· OH-CH .•. ·····-······· 19 80 Sil. ty clay CH. __________________ _ - --------------------
0-22 Silty clay loam ____ ·-----·---- OH-CH _________ ·---·--

22-65 Sl.lty clay CH._. - - - - - - - - • - - - - . - - -·-·----------·------

tern. Soil is likely to be washed into channels of diversio1;1s 
that are not protected by terraces and greatly reduce the1r 
capacity and impair their function. The Judson, Kenne­
bec, Marshall, Nodaway, Wabash, and Zook soils are e~­
amples of soils in this county that can be protected 1n 
places by diversions. 

Grassed waterways.-A grassed waterway is a channel, 
covered by grass for protection against erosion, that con­
ducts runoff water away from cropland to a stable outlet. 
Grassed waterways also provide outlets for gi:aded ter­
races and diversions. Most of the drainageways m the up­
lands of the county are subject to P,rosion, and many miles 
of grassed waterways therefore are needed. . 

Many drainageways in the county are gull1ed, and large 
quantities of earth will have to be moved before the chan­
nels can be properly shaped. Grad~d w~terways in this 
county generally function properly 1f designed for runoff 
flo\ving at a velocity of 4 to 5 feet per second. If the slope 
and cross section will not permit the design of •a channel 
to keep the flow within these limits, structures for gully 
control ought to be considered. 

Most of the soils of the county are fertile enough to grow 
suitable vegetation if the waterway h~s bee:r:i sha:r.e1 and 
the velocity of the water reduced. If mfertile so1l 1s ex­
posed when the waterways are reshaped, barnyar~ manure, 
fertilizer, or other fertile material must be appl1ed before 
a good cover of plants can be established. In most places 
tile Jines are needed on both sides of the waterways for 
grass to be established and maintained. The tile lines also 
help to keep erosion to a minimum and to reduce w~tness 
so that the w·aterways can be crossed with farm machinery. 

Other structures for controllin{J' erosion.-Structures 
most commonly used in this county for the contro~ of ero­
sion consist of concrete structures, such as drop spillways, 
and of earth dams. Drop inlets controlling a head of 10 to 

I 
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significant in engineering-Continued 

Classification-Continued P ercentage passing sieve-- Available Shrink-swell 
Permeability water Reaction potential 

AASIIO No. 4 No. 10 No. 200 capacity 
• 

lnchea per inch 
pHoalue Inchea per hour of aoil 

A-2 to A-4 _______ __ __ __ - _ - - __ - - - 100 100 25-45 5.0- 10.0 0. 10 6.6- 7.3 Low. 
A-2 __ __________________________ (1) (') 5-15 5.0-10.0 . 03 5.6- 6.5 Low. 

A-6(10) to A-7-6(16) _____ ____ ___ _ 100 100 95-100 0.5- 2.0 . 20 5 1-5. 5 i\loderate to hig h. 

100 100 95-100 0.5- 2.0 . 18 6. 1- 6.5 11oderate to hig h. 
A-7-6(14-18)--------- -----------

A-6(8) to A-7-6(16) ____ __________ 100 90-100 55-70 0.8- 2.5 . 18 5.6-6.0 1\'1oderate. 

A-6(8) to A-7-6(16) _____________ _ 100 90-100 55-70 0. 2- 0. 8 . 16 5.6-6.0 lvloderate. 

A- 6(8) to A- 7-6(16) ______ __ __ ____ 95-100 90-100 55-70 0. 2- 0.8 . 15 6.6-7.3 lvloderate. 

A-7-6(16-20) _____ ___ __ __________ 100 100 95-100 <o. 05 . 18 5.6-6.0 High. 
A-7-6(16-20) ____________________ 100 100 95-100 <0. 05 . 17 5.6-6.0 !-ligh. 

A-7-6(16-20) ____________________ 100 100 95-100 0. 2- 0.8 . 18 6.6-7.3 High. 

100 100 95-100 <0. 05 . 17 6.6-7.3 fligh. A- 7-6(16-20) ___________________ _ 
100 100 95-100 <0. 05 . 17 6.6-7.3 !-ligh. A-7-6(16-20) __ __ ________________ 

'A-7-6(15-19) ____________________ 100 100 95-100 0.2- 0.8 . 20 5.6-6. 5 Iligh. 

100 100 95-100 <0. 05 . 17 5.6-6.0 I-Iigh. A-7-6(16-20) ____________________ 

3 Ovcr\vash material ranges from 6 to 16 inches in thickness and has properties similar to those of the uppermost layer in Nodaway 
' silt loam. . 

25 feet are used to stabilize gully heads and lateral gully­
ing and to p_rovide outlets for gras~ed wa,terways. Con­
crete drop sp1ll,,ays are used to provide outlets for water­
,,ays and for tile in sl1allovv, gullied areas. 

Earth dams can readily be built in Cass Cotm~y bec~use 
suitable fill 1naterial con11nonly is availa.ble. Soil d~r1ve~ 
from glacial t~ll or loess, de1?ending on tl~e loca.~ion, 1s 
o-ood fill material. Such n1at_er_ial generally 1s_ class:fied as 
CL or ~IL. If the surface soil 1s ]11ghly organic,. earth fills 
can be made relatively impervious by excavat~ng a C<?re 
trench in the highly organic n1aterial ~nd ba~kfilhng ,v~th 
more impervious material. T he more 1n1perv1?us material 
packs to ::t relatively l1igl1 density and provides a sta?le 
structure for lo,Y heads. Drainage is needed to provide 
staibility for slopes in high fills. . 

Each erosion cont.rol structure presents difficult P!ob­
lems. Tecl1nical assistance therefore should be obtained 
before major structures are l)lanned. . 

Farm ponds.- By making water available to 11,:estock 
on all parts of a farm, ponds help to control er?s1011 be­
cause more of tl1e acreao-e can be used for rotation g1:az­
ing. Farm ponds also f;rnisl1 water for l ivestock during 
extended dry periods ,Yhen many " ·ells in ,the county. go 
dry. In addition they v.rovide recreation for the fa1nily, 
and if located !1ear buildings, they are a source of '"ater 
for fire protection. 

Ponds can be established in all parts of the county, but 
tl1ey generally are placed in the rolling hills in s?ils formed 
from glacial material. In most places ,vatert1g~1t ponds 
can be constructed by excavating through the _highly_ or­
ganic surface layer and backfilling "·ith more 11nperv1ous 
gla.cial n1aterial. In a fe"· places strata or pockets of sa!1d 
occur in tl1e crlacial till. This coarse-textured material 
presents speci~l probl~ms, and eacl1 site therefore needs 
to be thoroughly m vest1gated. 

Drainage and irrigation 
Drainage is the chief engineering conservation practice, 

tl1ough some irrigation is done. These practices are dis­
cussed in tl1e paragraphs that follow. Some features aff~t­
ing the suitability of the soils for these uses are shown m 
table 4. 

Drainage.-Many soils of Cass County require artificial 
drainage. Tile drainage is preferred if outlets are available 
and the soil is moderately permeable. Open ditches are 
used ii1 areas wl1ere the soils are not suited to tile drainage 
or in places vvhere outlets for tile are not readily available. 
Land grading is used in a few places, along with open 
ditches, for drainage of bottom lands. 

The Bremer, Colo, and Nevin soils are examples of soils 
tl1at can be drained effectively by tile. Tile works fairly 
,vell in the Zook soils, but supplemental surface drainage 
may be needed to make tillage less difficult. In the Bremer 
and Nevin soils, outlets for tile are difficult to obtain be­
cause of the distance from the wet area to a suitable outlet. 

Soils of the Adair, Clarinda, and Judson series and of 
the Shelby-Adair complexes are among the soils of the 
county that are affected by seepage from higher lying soils. 
Installing interceptor tile lines at the upper boundaries of 
these soils helps to reduce the seepage. 

Tile does not work well if placed 1n the Humeston and 
Wabash soils, because these soils have a very slowly per-
1ne~ ble subsoil. In areas of these soils, a system of surface 
drains and open ditches is the best to use for removing 
surface water. In places, however land crrading can be 

d 
. ' b 

use to 1mpro,·e surface drainage. Surface water can be 
removed from the Corley and Humeston soils which gen­
era I ly occur in small depressions on bencl1~, by use of 
shal1o,v surface drains. Tile also can be used in these areas 
if a suitable outlet is available. 
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Soil series and map i:-ymbols 

Adnir (AdC2, Ad D, Ac.J 02, Ad E2, 
ArC3, As03, AsE3). 

(For properties of Shelby 
soils in mapping units 
As D 3 and As E 3, ref er to 
the Shelby series in this 
table.) 

Alluvial land ( Au) .1 

Ankeny (Ay) _______ ____ ______ _ 

Bremer (Br) __________________ _ 

Calco ( Ca) - - - - - - - - - - - - - - - - - - - -

Clarinda (CdC, CdC2, Cd D, 
Cd02, Ce03). 

Colo (Cg, Ch, Cn) _____________ _ 
(For properties of Nodaway 

soil in mapping unit Cn, 
refer to the Nodaway 
series in this table.) 

Corley (Co A) _________________ _ 

Gara (GaD, Ga 02, GaE, GaE2, 
GaF2, GrE3) . 

Hagener (Ha D2) ______________ _ 

See footnote at end of table. 

SOIL SURVEY 

Suitability as a source of-

Topsoil 

Poor __ _________ _ 

R.oad fill 

Not s11itable to a depth 
of 3½ to 5 f ect; good 
stability, compaction, 
and ,vorkability and 
low compressibility 
below a depth of 3½ 
to 4 feet; stones in 
some places. 

Good___________ Good; fair to good 
stability; slight to 
medium compressi­
bility, good compac­
tion, bearing capacity, 
and workability; poor 
resistance to piping. 

Fair in surf ace 
layer; very poor 
to not suitable 
below. 

Good __________ _ 

Not suitable ____ _ 

Good __________ _ 

Very poor; fair to poor 
bearing capacity; fair 
stability; poor com­
paction; high shrink­
swell potential; 
seasonal high water 
table. 

Poor to very poor; fair 
to poor bearing capac­
ity and shear strength; 
seasonal high water 
table; high compressi­
bility. 

Not suitable; should not 
be used within 5 feet 
of grade in embank­
ments. 

Poor to very poor; fair 
to poor bearing ca­
pacity and shear 
strength ; seasonal 
high water table; high 
compressibility. 

Good ___ - - _ - _ _ _ _ Poor; seasonal high 
"\\'ater table; subject to 
ponding; fair to poor 
bearing capacity; fair 
to poor compaction. 

Fair to poor; 
surface layer is 
thin. 

Popr ___________ _ 

Good; good shear 
strength and bearing 
capacity; slight com­
pressibility; good 
workability and com­
paction. 

Good; fair to good bear­
ing capacity and shear 
strength; slight com­
pressibility; highly 
erodible. 

TABLE 4.-Engineering 
Hoil features aff0cting-

IIiglnvay location 

Very plastic; seepage 
likely in cuts. 

Erodes vvhen exposed on 
embankments. 

Seasonal high \"vater 
table; plastic. 

Seasonal high water 
table; subject to flood­
ing in places; poor 
foundation for high 
fills. 

Very plastic; wet and 
scepy in cuts. 

Seasonal high water 
table; subject to 
flooding in places; 
poor foundation for 
high fills. 

Ponded in places in wet 
seasons; seasonal high 
water table. 

Good e1nbankment ma­
terial; in places cu ts 
arc seepy; stones occur 
in some places; rolling 
topography. 

Ilighly erodible on ex­
posed embankments; 
loose sand is likely to 
hinder hauling oper­
t ions; in places seep­
age occurs in deep 
cuts. 

Farm ponds 

J{escrvoir area 

·very slow pcrn1cabili ty; 
slow seepage. 

Not suitable soil; too 
porous to hold water. 

Not suitable, because of 
topography. 

Not suitable, because of 
topography. 

Very slow permeability ; 
slow seepage. 

Not suitable, because of 
topography. 

Not suitable, because of 
topography. 

Slow seepage; moderately 
slow permeability ; 
sand pockets and 
stones in a few places. 

l\laterial is too porous to 
hold ,vater; compacted 
seal blankets or 
bentonite seal needed. 

• 

• 
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interpretations 
Soil features affecting-Continued 

------·------,-------------.------------.-------------,.-----------
Farm ponds-Continued 

-------------i 
Embankment 

Fair stability to a depth 
of 4 feet and good bclo\v 
that depth; stones or 
boulders occur in a fc·w 
places at a depth below 
:1½ to 4 feet; impervious 
for cores. 

Fair to good stability; 
good ·workability and 
compaction; erodible on 
slopes; poor resistance 
to piping. 

Fair stability; poor com­
paction; high shrink­
swell potential and 
compressibility. 

High content of organic 
matter to a depth of 2 
feet or more; fair to 
poor stability; poor 
workability and em-
bankment foundation. 

Fair stability on fl.at 
slopes; poor co1npaction; 
high shrink-swell po-
tential; highly sus-
ceptible to cracking and 
slumping. 

High content of organic 
matter to a depth of 2 
feet or more; fair to 
poor stability; poor 
workability and em-
bankment fourdation. 

Fair stability; fair to poor 
workability and com-
paction; slow permea-
bility when compacted. 

Good stability; slow per-
meability when com-

Agricultural drainage 

\\
7 etness cttusecl by seep­
age; use in tcrceptor 
tile at co11tact zonr 
between locss and till. 

Not needed __ ___ ___ ___ _ 

Tile and surface drain­
age needed in places; 
protection from over­
flow needed in places. 

Til<." and surf ace drains 
suitable if outlets 
can be obtained; 
occasional flooding ; 
protection from over-
fl.o,v needed. 

Use interceptor tile at 
contact zone between 
loess and till to inter-
ccpt seepage; t ile 
drains do not " 'ork 
well. 

Tile and surface drains 
are suitable if outlets 
can be obtained; oc-
casional flooding; pro-
tection from overflow 
needed. 

Subject to ponding after 
heavy rains; surface 
drains can be used if 
outlets can be 
obtained. 

Not needed __ - - - - - - - - - -

pacted; good for imper-
vious cores and blankets; 
good resistance to 
piping. 

Irrigation 

SlO\\" in take of \vat er; 
subject to runoff and 
erosion; seasonally 
·wet and seepy. 

Lo,v \Vater-holding 
capacity; rapid intake 
of ,vater, and frc-
q uen t applications of 
" ater arc needed. 

l\1edium intake of water; 
high \Yater-holding 
capacity; poorly 
drained; drainage 
needed. 

High water-holding 
capacity; me<lium 
intake of \Yater; 
drainage and protec-
tion from overflo,v 
needed. 

High water-holding 
capacity; subject to 
runoff and erosion; 
seasonally wet and 
seepy. 

High water-holding 
capacity; medium 
intake of water; drain-
age and protection 
from overflow needed. 

High water-holding 
capacity; medium 
intake of water; drain-
age needed to prevent 
ponding. 

High \Vater-holding ca-
pacity; medium intake 
of \Vater; subject to 
runoff and erosion; 
irrigation questionable 
because of topography. 

Fair strength and stability Not needed ____ - - - - - - - - Low to very low water-
holding capacity; in-

on flat slopes; poor 
resistance to piping; 

take of water is very 

highly erodible. 
rapid, and frequent 
applications of ,va.ter 
are needed; sul>jc<'t to 
severe erosion. 

Terraces and diversions 

• 

Poor workability; dif­
ficult to vegetate 
channels and back­
slopes; interceptor tile 
is neecl<'d upslope; 
poorly suited to 
terraces. 

Not needed, because of 
topography. 

Not n<'cdecl, because of 
topography. 

Not needed, because of 
topography. 

Not suitable; difficult to 
work and to vegetate 
channels and back-
slopes. 

Not needed, because of 
topography. 

Not needed, because of 
topography. 

Stony in places; channels 
and back slopes diffi-
cult to vegetate and 
erode readily; con-
struction difficult on 
~teep slopes; in places 
interceptor tile is re-
quired because of seep-
age from areas above. 

Surf ace layer and sub-
s~il are sandy and 
highly ~rodible; chan-
nels and backslopes 
are difficult to vege-
tate because of erosion 
and low fertility. 

Waterways 

Poor workability; dif­
ficult to vegetate; 
low fertility; generally 
,vet. 

Not needed, because of 
topography. 

Not needed, because of 
topography. 

• . 

Not needed, because of 
topography. 

Difficult to work and to 
vegetate; wet and 
seepy. 

Not needed, because of 
topography. 

Not needed, because of 
topography. 

Difficult to vegetate; 
erodes readily; adding 
fertilizer is helpful in 
establishing vegetation. 

Sandy material; highly 
erodible and difficult 
to vegetate. 
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TABLE 4.-Engineering 
Suitability as a source of- Hoil fraturcs aff0cting-

Soil series and map Rymbols 
Topsoil Road fill Highway location 

Fa.rm ponds 

Reservoir area 
. 

IIumeston (Hu) ________________ Fair in surfncc \ ' cry poor ; poor "'ork- \ ' <'ry plastic; sc•asonal Not suitable, because of 
layer; very poor. ability; high shrink- high ,vatcr table. topography. 
to not suitable swell potential; sea-
below. sonal high water table ; 

poor compaction; slow 
permeability when 
compacted; fair to 

I 

poor bearing capacity. 

Judson (JdA, JdB, JdC, JoB) ____ Good ____ _______ Fair; fair to poor shear Fair ernbankment ma- l\1oderate permeability 
(For characteristics of Colo strength and b0aring terial ; high co11 tent of if not cornpacted; pond 

soil in mapping unit. JoB, capacity; fa ir ,vork- organic n1atler to a bottom should be 
ref er to the Colo series iu ability; medium to depth of 2 feet or scarified and com-
this table.) high compressibility; more. pacted to reduce 

high content of organic seepage. 
matter to a depth of 2 
feet or more. 

Kennebec (Ke) ___________ - - - __ Good ___________ Poor ; fair to poor bear- Subject to flooding; high Not suitable, because of 
ing capacity; fair to content of organic topography. 
good compaction; high matter to a depth of 2 
compressibility; ,vater or 3 feet; poor founda-
table is high in years tion for high fi lls. 
when rainfall is 
excessive. 

Ladoga (LaB, LaC, LaC2, LaD, Good to fair ex- Poor; fair workability; In places deep cuts are Pond bottom should be 
LaD2, LaE, LaE2, LbB, LdD3, cept in severely fair to poor compac- wet and hard to ex- compacted and scari-
Ld E3). eroded areas. tion; fair bearing cavate because of the fled to reduce seepage; 

capacity; moderate to underlying till; rolling moderate permeability 
high shrink-swell topography. if not compacted. 
potential; medium to 
high compressibility. 

Marsh (Ma) ______________ _____ Not suitable _____ Not suitable ___________ Very wet or water Not applicable _________ 
stands on the areas 
during most of the 
year. 

Marshall (MhA, MhB, MhC, Fair to good ex- Fair; fair to poor bear- Wet and hard to exca- Mapping units M h A MhC2, MhC3, MhD, MhD2, cept in severely ing capacity and va te below the water through M h E3: mod-MhD3, MhE2, MhE3, MmA, eroded areas. shear strength; fair table in deep cuts; erate permeability MmB, MmC2). workability; medium rolling topography. when uncompacted; 
to high compressibil- pond bottom should . ity. be scarified and 

compacted. 
Mapping units M mA, 

MmB, and MmC2: 
sites not suitable, 
because of topography. 

Minden (Mn) _________________ Good ____ _____ __ Fair to poor; fair to Nearly level soil; high Not suitable, because of 
poor bearing capacity content of organic topography. 
and shear strength; matter to a depth of 
medium to high 1½ feet or more. 
compressibility; fair 
workability. 

Nevin ( N e) ____________________ Good _____ ______ Fair to poor; fair to Nearly levelt opography; Not suitable, because of 
poor bearing capacity; high content of or- topography. 
fair workability; high ganic matter to a 
compressibility. depth of 1½ feet or 

more. 
Nodaway (No, Nw) ____ ________ Good ___________ 

Fair; in places the water In places water table is Not suitable, because of table is high in wet high in wet seasons; topography. seasons; fair to poor subject to overflow. 
bearing capacity; fair 
compaction; medium 
to high compressibil-
ity. 
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interpretations-Continued 
Soil features affecting-Continued ---Farm ponds-Continued 

Agricultural drainage Irrigation Terraces and diversions Waterways 
------

Embankment -

Fair stability; poor com- Tile drains do not work High water-holding ca- Not needed, because of Not needed, because of 

paction; high shrink- well; surface drains pacity; slow intake of topograph}'. topography. 

swell potential; good suitable ii outlets can water; poorly drained; 
resistance to piping. be obtained; protection drainage needed. 

from overflow needed. 

Fair stability, compaction, Drainage not needed; Medium intake of water; Diversions suitable if Soil properties favorable; 

and workability; medium protection from runoff high water-holding needed; no limitations no limitations. 

to high compressibility; from adjacent slopes capacity; subject to for terraces if adjacent 

high content of organic needed. erosion on slopes and slopes are protected by 

matter to a depth of 2 to runoff from adjacent conservation practices. 

feet or more. uplands. 

Fair stability ; fair com- Requires protection from Medium intake of water; Not needed, because of Not needed, because of 

paction below a depth of overflow; t iling not high water-holding topography. topography. 

more than 2 or 3 feet; needed. capacity; subject to 
poor embankment overflow in places. 
f ounda.tion. 

Fair stability; fair to poor Not needed ____________ High water-holding ca- Soil conditions favorable; Soil properties favorable; 

compaction; slow pacity; medium intake no other limitations no limitations. 

permeability when of water; rolling except for mapping 

compacted. topography; subject unit LbB, where topog-
to water erosion. raphy may not be 

suitable. 

Not applicable ___________ Some areas have po- Not applicable _________ Not applicable _________ Not applicable. 
tential for draining, 
but outlets generally 
are difficult to obtain. 

Fair stability, compac- Not needed _____ _______ High water-holding ca- Soil properties favorable Soil properties favorable; 

tion, and workability; pacity; medium intake and no limitations, no limitations. 
medium to high com- of water; sloping or other than topography 
pressibility; fair re- steep areas subject to in mapping units 
sistance to piping. erosion and runoff. MmA, MmB, and 

M mC2 may not be 
suitable . 

. 

Fair stability; medium to Generally not needed, High water-holding ca- Not needed, because of Not needed, because of 
high compressibility; but water accumulates pacity; medium intake topography. topography. 
fair to poor shear on some areas after of water. 
strength; fair resist- rains, and these re-
ance to piping. quire surface drainage. 

Fair stability; high com- Generally not needed; Medium intake of water; Not needed, because of Not needed, because of 
pressibility; fair to should be protected high water-holding topography. topography. 
poor shear strength; from overflow. capacity; drainage 
fair resistance to needed in places if 
piping. irrigated. 

Fair stability; moderate Should be protected from High water-holding ca- Not needed, because of Not needed, because of 
shrink-swell potential· overflow; tile and pacity; medium intake topography. topography. 

. ' of water; subject to poor resistance to surf ace drainage gen-
piping ; erodible on erally not needed. overflow. 
exposed embank men ts. 

-
284-563 0-68,--5 



64 SOIL SURVEY 

TABLE 4 .-Engineering 
Suitnbility as a source of- Soil features nff ecting-

Soil series anct map symbols 
Topsoil Road fill Highway locntion 

Farm ponds 

Reservoir area 

Olmitz (0 m 8) ______ ____ - _ - - - - - Good ____ __ ___ - - Fair; fair bearing ca- Fair embankment ma- Moderate permeability 
- pacity; medium com- terial ; content of above the underlying 

pressibility; fair to organic matter is glacial till ; moderately 
good workability and fairly high to a depth slow permeability and 
compaction; content of of 2 feet. slow seepage in the 
organic matter is glacial till. 
fairly high to a depth 
of 2 feet. 

Sandstone rock land (Sa) _____ ___ Not suitable _____ Good to fair; erodes In many places shallow In many places shallow 
readily; low shrink- to san dstone fragments to bedrock or rock 
swell potential; good or to bedrock; rolling fragments; rapid per-
shear strength; slight topography; fair em- meability and seepage 
compressibility; varia- bankment material; in surface layer; mod-
ble depth to sandstone high content of or- erate permeability if 
bedrock. ga nic matter to a not compacted; pond 

depth of 2 feet or bottom should be 
more. scarified and com-

pacted to reduce 
seepage. 

Sharpsburg (SbA, SbB, SbC, Fair ___ _________ _ Poor to very poor; fa ir Plastic; in places wet Moderate to moderately 
SbC2, Sb D, Sb D2, Sb D3, to poor bearing ca- and seepy in deep slow permeability in 
SbE2, SbE3). pacity and shear cuts. the loess; moderately 

strength; medium slow permeability and 
compressibility; high slow seepage in the 
shrink-swell potential. underlying glacial till. 

Shelby (ShC2, Sh D, Sh D2, Sh E, F air to poor; thin Good; good shear Good embankment ma- Slow seepage; ffi '.)der-
ShE2, ShF2, SsD3, SsE3, layer of ma- strength ; slight com- t erial; conta ins some ately slow permeability 
SsF3, SyC2, SyD, SyD2, SyE2, terial high in pressibility ; good s tones and boulders; if not compacted; 
SyF2, SyF3). content of worka bility and in places cu ts are sand pockets and 

(For proper ties of Adair organic matter. compaction. seepy; rolling stones in a few 
soils in mapping uni ts topography. places. 
SyC2 through SyF3, refer 
to the Adair series in this 
table.) 

Wabash (Wa, Wb) ___ _________ _ Poor ___ ___ ______ Very poor; high water P lastic; high water Not suitable, because of 
table and shrink- table; subject to topography. 
swell potential; poor flooding. 
compaction and bear-
ing capacity. 

Zook (Zo, Zk) __ ________ ______ __ Poor ___ ___ ______ Very poor; high water Plastic; high water Not suitable, because of 
table and shrink- table; subject to topography. 
swell potential ; poor flooding. 
compaction and bear-
ing capacity. 

1 Variable. 
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interpretations-Continued 
Soil features affecting--Continued 

Farm ponds-Continued 

Embankment 

Fair stability; fair to 
good workability and 
compaction; medium 
compressibility. 

In many places shallow 
to sandstone fragments 
or bedrock; generally 
not suited. 

Fair stability; fair to poor 
compaction; medium 
compressibility; high 
shrink-swell potential. 

Good stability; slow 
permeability if com­
pacted; good for im­
pervious cores and 
blankets; good resistance 
to piping. 

Fair to poor stability; 
high shrink-swell poten­
tial and compressibility. 

Fair to poor stability; high 
shrink-swell potential 
and compressibility. 

Agricultural drainage 

Not needed; protection 
from runoff from 
adjacent uplands 
needed. 

Not needed ___________ _ 

Not needed ______ - - - - - _ 

Not needed ______ - ___ - _ 

Tile drains do not work 
well, excess water can 
be removed by open 
ditch and surface 
drains; outlets may be 
difficult to protect 
from overflow. 

Tile drains work only 
fairly well, and open 
ditch and surface 
drains are sometimes 
needed in addition to 
tile to correct wetness. 

Irrigation 

High water-holding ca­
pacity; medium intake 
of water; protection 
from runoff from 
nearby slopes needed. 

Very rapid to rapid in­
take of water; very 
low water-holding ca­
pacity; tillage not 
feasible in most places. 

High water-holding ca­
pacity; medium intake 
of water; sloping areas 
subject to runoff and 
erosion. 

High water-holding ca­
pacity; medium intake 
of water; subject to 
runoff and erosion. 

Very high water-holding 
capacity; drainage 
needed before irriga­
tion; subject to over­
flow; intake of water 
variable because of 
cracking when dry. 

Very high water-holding 
capacity; drainage 
needed before irriga­
tion; subject to over­
flow; intake of water 
variable because of 
cracking when dry. 

Terraces and diversions 

Diversions suitable if 
needed; no limitations 
for terraces if adjacent 
slopes are protected by 
conservation practices. 

Very s~allow; subject to 
erosion. 

Soil properties favorable; 
no limitations. 

Stones in some places; 
backslopes and chan­
nels are difficult to 
vegetate in places; 
difficult to build on 
steep slopes; channels 
and backslopes are 
subject to erosion. 

Not needed, because of 
topography. 

Not needed, because of 
topography. 
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Waterways 

Soil properties generally 
favorable; no limita­
tions. 

In many places shallow 
to sandstone fragments 
or bedrock; construc­
tion difficult; very 
erodible and is difficult 
to vegetate. 

Soil properties favorable; 
no limitations. 

Difficult to vegetate in 
many places; addi­
tional fertilizer needed 
to establish vegeta­
tion; erodes readily. 

Not needed, because of 
topography. 

Not needed, because of 
topography. 
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TABLE 5.-Enginee·ririg test data for soil samples taken 

[Tests performed by the Iowa State Highway Commission in accordance with standard 

Moisture-Density 1 

Iowa 
Soil name and location Parent material report Depth Horizon Maximum 

No. dry Optimum 
AADl density moisture 

-

Colo silty clay loam: Inche, Lb. per cu. ft. Perunt 

354 ft. S. and 84 ft. E. of the N. W. corner of Alluvium. 12041 18-43 A3l&A32 ________ 98 23 
NW¼NW¾, sec. 33, T. 75 N., R. 36 W. 

Kennebec silt loam: 
480 ft. N. and 66 ft. W. of the SE. corner of Alluvium. 12040 18-40 A3&Bl l _________ 96 22 

SE¾SE¼, sec. 34, T. 75 N., R . 36 W. 

Marshall silty clay loam: 
120 ft. N. and 310 ft. W. of the SE corner of Wisconsin loess. 12036 0-13 A _______________ 95 23 

NE¾SE¾, sec. 23, T. 77 N., R . 37 W. 12037 20-33 B2l _____________ 97 22 
12038 46-56 B32 _____________ 101 19 

Wabash silty clay: 
Alluvium. 12039 15-48 A3, B l , & B2g ___ 95 23 250 ft. N. and 100 ft. E. of the SW corner of 

SE¼NW¼, sec. 13, T. 77 N., R. 36 W. 

1 Based on AASHO Designation T 99-57, Method A, (1). 
2 lviechanical analyses according to AASHO Designation T 88-57 (1). Results by this procedure frequently may differ somewhat from 

results that would have been obtained by the soil survey procedure of the Soil Conservation Service (SCS). In the AAS HO procedure, the 
fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all the material, including 
that coarser than 2 millimeters in diameter. In the SCS soil survey procedure, the fine material is analyzed by the pipette method and t he 

Detailed j11formation on drainage :for the soils of Cass 
County can be obtained from the Iowa Drainage Guide, 
Special Report No. 13, published by Iowa State 
University. 

I rrigation.-Tl1e use of irrigation for farming is limited 
jn Cass County because the fl.o,v of streams during their­
rigation season generally is small and the supply of under­
ground water is inadequate. Reservoirs for maintainjng a 
supply of water would be expensive to build and would be 
difficult to maintain because of the high rate of sedimen­
tation. Further information about the suitability of the 
soils in the county for irrigation can be obtained from the 
Io,va Sprinkler Irrjgation Guide, Special Report No. 11, 
published by I owa State University. 

Formation and Classincation of Soils 
In this section the factors that have affected the forma­

tion of the soils in Cass County are discussed. ~'\...lso dis­
cussed is the classification of the soils bv higher categories. 
Detailed descriptions of profiles consicfered representative 
of the series are giYen in the section "Descriptions of the 
Soils." 

Factors of Soil Formation 
Soil is produced by the action of soil-forming processes 

on materials deposited or accumulated by geologic agen­
cies. The characteristics of the soil at any given point are 
determined by (1) the physical and mineralogical compo­
sition of the parent material; (2) the climate under ,vh1ch 
the soil material has accumulated and existed since accu­
mulation; ( 3) the plant and animal life on and in the soil; 

( 4) the relief, or lay of the land ; and ( 5) the length of 
time the forces of soil development have acted on the soil 
material. 

Climate and vegetation are active factors in the forma­
tion of soils. They act on the parent material that has 
accumulated through the weatl1ering of rocks and slowly 
change it into a natural body that has genetically related 
horizons. The effects of climate and vegetation are condi­
tioned by relief. The parent material also affects the kind 
of profile that can be formed, and in extreme cases, deter­
mines it almost entirely. Finally time is needed for the 
changing of the parent material into a soil profile. I t may 
be much or little, but some time is always required :for 
horizon differentiation. Generally a long time is required 
for the development of distinct horizons. 

The factors of soil formation are so closely interrelated 
in their effects on the soil that few generalizations can be 
made regarding the effect of any one unless conditions are 
specified for tl1e other four. Many of the processes of soil 
development are unknown. 

Parent material 
The principal _parent materials in Cass County are loess, 

glacial till, allu,·1um, and ,vindblown sa.nd. Less extensive 
parent material is residuum, weathered in place from bed­
rock. The relationship of the major soils in Cass County 
to parent material and to position on the landscape is 
shown in figure 11. 

Loess, which ~-as deposited by wind, is the most exten­
siYe parent. material in 1 he <'onnty. It. C'Onsists n1ainly of 
silt bnt includes small amounts of clay and is assumed to 
have been calcareous when deposited. Unweathered loess is 
silt loam to light silty clay loam in texture. The mineral 
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procedures of the American Association of State Highway Officials (AASHO)l 

' 

' 

Mechanical analysis 2 

Percentage passing sieve-

No. 60 No. 200 
(0.25 mm.) (0.074 mm.) 

100 99 

100 96 

------ ------ 100 

------------ 100 
------------ 100 

100 98 

0.05 
mm. 

Percentage smaller than--

97 

91 

91 
91 
90 

93 

0.005 
mm. 

50 

33 

36 
39 
33 

59 

0.002 
mm. 

43 

26 

27 
33 
27 

48 

0.001 
mm. 

39 

21 

22 
29 
24 

37 

Liquid 
limit 

57 

42 

43 
45 
42 
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• 
Plasticity 

index 

Classification 

AASHO 3 Unified• 

36 A-7-6(19) __ __ _ _ _ _ _ _ ___ CH. 

21 A-7- 6(13)_____________ CL. 

20 A-7-6(13) _________ ___ _ CL. A-7-6(14) _____________ CL. 22 
22 A-7-6(13) _____________ CL. 

42 A-7-6(20) _______ __ ____ CH. 

material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanical analyses used in t his 
table are not suitable for use in naming textural classes for soil. 

3 Based on AASH O Designation M 145-49 (1). 
4 Based on the Unified Soil Classification System (30). 

composition is heterogeneous ( 8), and mineral plant 
nutrients are abundant. 

The Corley, Ladoga, Marshall, Minden, and Sharpsbur.g 
soils formed in loess. In general, the ~antl~ ?f l~ess 1s 
thickest on the nearly level flats and ,v1de d1v1des 1n the 
uplands. Much of the loess on tl1e side slopes has been 
washed away. The amount remaining depends on the steep­
ness of the slope and its position. The physical. character­
istics of the Minden soils as they occur in adjoining Shelby 
County are described in a study made by Ulrich ( f6), and 
those of the Corley, Minden, and Marshall soils on benches 
are d~cribed in a study made by Corliss and Ruhe ( ~) • 

Glacial till is the second most extensive parent material 
in Cass County: Most of this o-lacial till is from the I(ansan 
glaciation. The unweathered glacial till is a firm, calcar­
eous clay loam. I t contains pebbles, boulders, and. sand, 
as well as sil.t and clay. The till is a heterogeneous .mixture 
and sho,vs little evidence of sorting or stratification. The 
mineral composition of its components is also. hete~ogen­
eous ( 8) and is similar to that of tl1e particles 1n un­
,veathered loess. 

Soils formed on tl1e I(ansan till plain during the Y ar­
mouth and Sangamon interglacial ages. This ,Yas bef~re 
the loess was deposited. On the nearly level areas the soils 
,vere strongly weathered and had a gray clay subsoi~ called 
gumbotil (7, 32). This gumbotil is se,·eral feet thick a.nd 
is very slowly permeable. The only primary n1inerals re­
maining in these strongly "·ea.thered soils are those most 
resistant to weathering. Soils that formed on the more slop­
ing parts of the l{ansan till plain were less s~rongly 
weatl1ered, more reddish, and not so thick as soils that 
formed on level areas. These more sloping soils formed 
during the Sangamon interglacial stage. Tl1ey have a 
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layer of pebbles or a stone line in the upper part in most 
places ( 16). 

The soils that formed during the Yarmouth and Sanga­
mon ages ,vere covered by loess during tl1e '\Visconsin age 
( 3f). They are called paleosols ( fig. 12) . Several studies 
of bl:lried s~ils h~ve been made (14, 17, 20, <21, <2<2) . In one 
of his studies, Simonson concluded that the buried soils 
had b~en altered by bases that leached from the overlying 
materials and resaturated the buried soils (21) . 

Geologic erosion has removed the loess from many 
slopes and has exposed strongly ,veathered paleosols. In 
some places the paleosols have been beveled or truncated so 
that ?nly t l1e lo,ver part of the strongly weathered soil 
remains. In other places erosion has removed all of the 
paleosol and has exposed till that is only slightly weathered 
at the surface. . 

The parent material of soils derived recently from till 
ranges from relatively unweaithered till to strongly weath­
ered paleosols. The unweathered till occupies areas where 
geologic erosion has been most active. The Clarinda soils 
ha,·e formed "·here the most strongly weathered, gray pale­
osols crop out. The Adair soils have formed where tl1e less 
strongly weathered, reddish paleosols crop out. Shelby 
and Gara soils have formed in unweathered or only slightly 
"·eathered l(ansan till that has had the overlying paleosols 
removed by geologic erosion. 

Alluvium is the third most extensive parent material in 
Cass County. It consists of sediment laid down along major 
streams and narro,v upland drainageways and on low 
benche,;;. The texture of the alluvium varies widely because 
of differences in the materials from which it came and in 
tl1e time it was· deposited. 
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LEGEND 

YARMOUTH SANGAMON PALEOSOL LATE SANGAMON PALEOSOL 

Figure 11.-Relationship of the major soils in Cass County to parent material and to position on the landscape .. 

Some of the alluvial m,aterial has been transported only 
short distances and is called local alluvium. Such alluvium 
retains many of the characteri9!1ics of the soils from which 
it has washed. The Judson soils, for example, generally 
are at the base of slopes below soils formed in loess. The 
material in which they formed washed or rolled do"vn the 
slope. Judson soils generally are silt loam in texture, as 
are the loess-derived soils. 

The Nodaway and Ankeny soils and Alluvial land have 
formed in recent alluvium and range from silt loam to 
sandy loam or sand in texture. The J(ennebec, Colo, Zook, 
and Wabash soils, listed in order of increasingly finer tex­
ture, have formed in alluvium consisting of local sediment 
washed from nearby uplands and intermixed with sedi­
ment tl1at washed from longer distances. These soils are 
older and darlrer colored than the Ankeny and Noda way 
soils and Alluvial land. The Bremer and Nevin soils and 
"\Vabash silty clay loam formed in still older alluvium. 
These soils are above the level of the present flood plain 
on low benches. They are either silty or clayey, depending 
on the source of the alluvium or on the way the ma;terial 
was sorted or deposited by the floodwater. 

Windblo'U.Yn sand is not an extensive parent material in 
Cass Co.unty. It occurs on north- and west-facing slopes 
along the East Nishnabotna River, Troublesome Creek, 
and Turkey Creek and along minor tributaries of these 
~treams. This sandy material 1s believed to have originated 
in valleys of these streams in the Late Wisconsin period. 
Later it was blown by wind onto slopes along the streams. 

Windblown sand consists chiefly of quartz, which is very 
resistant to weathering. It has not been altered ~u<;,h 
since it was deposited. Hagener soils are the only soils 1n 
Cass County formed in windblown sand. They have a 
high content of sand and a low content of clay. . 

Residwum is the material derived from the weathering 
of rock in place. It is a minor parent material in Cass 
County and is derived mainly from limestone, shale, and 
sandstone. In most of the county, the bedrock is buried 
beneath loess, glacial till, alluvium, and windblown sand. 

Most of the limestone and shale are of the Carbon­
iferous period and belong to the Missouri series of Penn­
sylvanian age (935). These rocks are exposed in the. west­
ern part of the county along valleys of the East N 1shna­
botna River and of Indian Creek and Spring Creek. Most 
of the outcrops of these rocks are in the southwestern 
part of the county. They are small, and many areas are 
shown on the detailed soil map by symbols for rock 
outcrops_ 

The remaining bedrock in the county is Dakota san~­
stone of Upper Cretaceous time. In many places this 
sandstone overlies the Pennsylvanian limestone and crops 
out below areas of loessa.l and glacial deposits. Sandstone 
rock land is the only mapping unit derived from sand­
stone in this county. 

Climate 

Cass County soils, according to recent evidence, have 
been developing under the influence of a variable climate. 
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Figure 12.-Roadcut showing a paleosol covered by loess. 

Walker (139) in recent studies concluded that in the post­
Cary glaciation, which occurred between 10,500 3:nd 
13,000 years ago, tl1e climate was cool and the vegetation 
was dominantly conifers. Between about 8,000 to 10,500 
years ago, ho-yvever, the climate became warmer. ~s a 
result, the vegetation changed from forests of coi:nfers 
to a mixed forest in whicl1 hardwoods ,-vere prominent. 
Then about 8,000 years ago the climate became wa;rmer 
and drier. H erbaceous prairie plants became dominant 
and have remained so to the present time. McComb an~ 
Loomis (11) concluded from studies made of the transi­
tion from forest to prairie in central Iowa that ~ late 
change in postglacial climate from a fairly dry climate 
to a climate marked by a moderate amount of moistu~e 
h as taken place. Walker's evidence indicates that this 
change to a midcontinental subhumid climate probably 
occurred about 3,000 years ago . 

Nearly uniform climate prevails throughout Cass 
County. Therefore, although the climate generally has 
had an important influence on the characteristics of the 
soils, it has not caused major differences among the1:1. 
Weathering of the parent material by water and by air 
is activated by changes in temperature. As the resul~ of 
weathering, changes caused by both physical and chemi.cal 
actions take place. R ainfall has influenced the formation 

of the soils througl1 its affect on the amount of leaching 
ii1 soils and on the kind of plants that grow. 

The influence of tl1e general climate of a region is. modi­
fied by local conditions in or near a developing soil. For 
example, soils on so~th -fa~ing s~opes, such_ as tl1e H age­
ner soils, formed under a n11crocl1mate that 1s warmer and 
drier than the average climate of nearby areas. On the 
otl1er hand, poorly drained Corley soils, and other soils 
tl1at forn1ed in lo,v areas, wl1ere water is l ikely to pond, 
have forined under a colder and wetter climate than 
surrounding soils. These local differences influence the 
characteristics of the soils and accotmt for some of the 
diff~rences among soils within the same general climatic 
region. 

Plants and animals 
Vegetation has greatly influenced the development of 

soils i11 Cass County and has caused some differences in 
morphology among the soils. The native vegetation in 
the county was mainly big and little bluestem grasses, but 
a few areas on slopes that border the major streams and 
tl1eir tributaries were in trees ( 31). 

According to original land surveys, made between 108 
and 135 years ago, about 30,720 acres in Cass County 
,-vere under forest. In 1954, however, only about 9,000 
acres were wooded ( 5). In Cass County the Gara and 
Ladoga soils are the only soils formed mainly under forest 
vegetation. These soils make up about 10,000 acres, -which 
is about the same as the acreage estimated as wooded in 
1954. The difference in area of soils formed under forest 
and the area originally estimated as under forest is prob­
ably because many of the areas in the original land survey 
l1ad brush or young trees 011 them or only scattered trees. 
I n such areas the woody vegetation did not markedly 
affect the soils. 

Marshall soils are an example of soils that formed under 
prairie grasses. The prairie grasses have thick, fibrous 
roots that penetrate the soil to a depth of 12 to 15 inches. 
Because of this vegetation, Marshall soils have a thicl{er, 
darker colored surface layer than do soils that formed 
under trees, and this layer contains more organic matter 
and nitrogen. Also, soils that formed under trees gen­
er3:lly are more acid than soils that formed under grass. 
Soil~, such as the 1:,adoga, however, have properties inter­
med1at~ between soils formed entirely under prairie grasses 
and soils formed entirely under trees. I t is believed t hat 
L adoga soils first developed under prairie grasses and 
then later trees encroached on the areas. 

Micro-organisms also have an important part in the 
dev~lopment of the soil profile. They are a source of or­
ganic matter. They also help .to break down or o-anic matter 

h ·1 0 ' to c ange soi structure, and to make nutrients stored in 
the orga11ic matter available to plants. 

I nsects, worms, rodents, and man also have influenced 
f?rmation of so_ils. Man, in particular, h as been respon­
sible for extensive changes in the soils by removing tl1e 
cover of plants on sloping areas and thus causing ac­
celerated erosion. 

Relief 

Relief, or topograpl1y, refers to the lay of the land. It 
r.an~es fr~n1 nearly level to very steep in Cass County. Re­
lief 1s an important factor in soil formation because of its 
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effect on drainage, runoff, the height of tl1e water tab,le, 
and erosion. 

Even thongl1 soils have f?rm_ed fro1:1 the same pa~ent 
material, the influence of relief 1s seen 111 the color, tl11c~­
ness and horizonation of the soils. In leYel areas, bot11 1n 
t.l1e ~plands and on bencl1es, soils have a thicker surface 
layer and a more mottled subsoil than soils in more sloping 
areas. Also the clay content of the B horizon generally is 
greater. Tl1is is because water r~1ns off more slo,vly, mo~e 
of it percolates through tl1e soil, and thus more clay 1s 
moved down ward from the A horizon into the B horizon. 
In addition soils on summits are older than tl1ose on side 
slopes, and in this way, relief affects the soil forming 
factor of time. 

The soil forming factor of climate also is affected by re­
lief. Nearly level areas or areas in depressions collect and 
l1old water for a period of time, and soils in such areas are 
more poorly drained and colder tl1an those on slopes where 
runoff is more rapid. Examples of soils formed in drier and 
warmer areas are tl1e Sl1arpsburg soils, in sloping areas. 
Bremer soils are examples of soils formed on nearly level 
benches or in depressions. 

Relief also affects the color of the B horizon through its 
affect on drainage and soil aeration. The subsoil of a soil 
that l1as good drainage generally is brown because iron 
con1pounds are well distributed throughout the horizon 
and are oxidized. On the other hand, the subsoil of soils 
that have restricted drainage is gray or mottled. Marshall 
soils are examples of soils that have good drainage, and 
Corley soils are examples of soils that have poor drainage. 

Time 
Time is required for climate and living organisms to 

affect tl1e parent material of soils. The soils of Cass County 
range from extremely young to very old. The Nodaway 
soils are young. They have formed in alluvial material, 
some of which was deposited after the county was settled. 
The Clarinda soils are very old and formed from till that 
weathered for perhaps 450,000 years during the Yarmouth 
and Sangamon interglacial ages (7). This material was 
covered by loess during tl1e Early Wisconsin age (17). 
More recently tl1e material l1as been exposed to weathering 
again '"hen the loess ,vas removed ,by erosion. As a result 
of the long periods of weathering, the Clarinda soils l1ave 
a fine-textured B horizon, 3 to 8 feet thick. 

Adair soils have a history of formation similar to that 
of tl1e Clarinda soils, but the Adair soils probably ,veath­
ered for only 115,000 years before they were covered by 
the loess. Further ,Yeathering has taken place since the 
loess \Ya.s removed. The Adair soils are also old but are 
younger tl1an the Clarinda soils. The B horizon of Adair 
soils is 2 to 4 feet thick and is moderately fine to fine in 
texture. 

Like the Adair and Clarinda soils, the Shelby soils have 
formed in glacial ti.11. Shelby soils, ho,Yever, have ,veath­
ered only during Late ,,risconsin and Recent ti1nes or for 
a I?er~od .of 14,500 year~ or less .. The B horizon of the,Shelby 
soils 1s 1½ to 3 feet thick and 1s moderately fine in texture. 

The radiocaribon technique (19) ~or determining the 
r.ge of carbonaceous material found 1,n loess and till has 
been useful in dating soils formed partly in vVisconsin 
age. According to Ruhe and Scholtes (17), Early '-Viscon-

sin is the age of the upper part of the Wisconsin loess on 
uneroded uplands. Based on t l1ese elates the age of Ioessal 
soils on stable divides, snch as the nearly level Minden, 
~Iarsl1all, and Sharpsburg soi ls, is about 14,000 years. 
1\Tnch of the loess has be.en remoYed from the side slopes by 
geologic erosion and deposited do"·nslope (18), ,vl1ere it 
has accumulated to form local alluvium. The soils that 
l1ave formed on the side slopes that ascend to the divides 
are not older than those on the divides and some are less 
than 1,800 years old (4). The base of the alluvium in 
strean1 valleys is less than 1,800 years old. From this ma­
terial the Colo, I{ennebec, Nodaway, Wabash, Zook, and 
similar soils formed. 

Classification of Soils 
Soils are classified so that we can more easily remem1ber 

their significant characteristics. Classification enables us 
to assemble knowledge about the soils, to see their relation­
ships to one another and to the whole environment, and to , 
develop principles that help us to understand their 
behavior and their response to manipulation. First, 
through classification and tl1en through use of soil maps, 
we can apply our knowledge of soils to specific fields and 
other tracts of land. 

Thus, in classification, soils are placed in narrow cate­
gories that are used in detailed soil surveys so that knowl­
edge about the soils can be organized and applied in man­
aging farms, fields, and woodlands; in developing rural 
areas; in engineering work; and in many other ways. They 
are placed in broad classes to facilitate study and compar­
ison in large areas, such as countries and continents. 

Two systems of classifying soils have been used in the 
United States in recent years. The older system was 
adopted in 1938 (2) and later revised (24). The system cur­
rently used was adopted for general use by the National 
Cooperative Soil Survey in 1965. The current system is 
under continual study ( ~3, 28). Therefore, readers inter­
ested in developments of this system should search the 
latest literature a-vailable. In this subsection some of the 
classes in the current system and the great soil groups of 
the older systems are given for each soil series in table 6. 
The classes in the current system are briefly defined in the 
following paragraphs. 

ORDER: Ten soil orders are recognized in the current 
system. They are Entisols, Vertisols, Inceptisols, Aridisols, 
Mollisols, Spodosols, Alfisols, illtisols, Oxisols, and Histo­
sols. The properties used to differentiate the soil orders 
are those that tend to give •broad climatic groupings of 
soils. Two exceptions, Entisols and Histosols, occur in 
many different climates. 

Table 6 shows the three soil orders in Cass County­
Entisols, Mollisols, and Alfisols. Entisols are recent min­
eral soils t.l1at do not have genetic horizons or have only the 
beginnings of such horizons. Mollisols have surface layers 
that are darkened by organic matter. Alfisols have argillic 
l1orizons with more than 35 percent base saturation. 

SunoRDER: Each order is subdivided into suborders, 
primarily on the basis of those characteristics that seem to 
produce classes with the greatest genetic similarity. The 
suborders narro,v the broad climatic range permitted in 
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TABLE 6.-Soils series classified according to the current system of classification and the 1938 system 
with its later revisions 

Current system 1 1938 classification 

Series 
Family Subgroup Order- Great soil group 

Adair _________ Fine, montmorillonitic, mesic 2 _______ Aquic Argiudolls _______ Mollisols __ - _ Brunizems. 
Cumulic Hapludolls _____ Mollisols __ __ Brunizems. Ankeny _______ Coarse-loamy, mixed, mesic __________ 

Bremer __ _____ Fine, montmorillonitic, noncalcareous, Cumulic H aplaquolls ____ Mollisols ____ H umic Gley soils. 
mesic. 

Calco _______ __ Fine-silty, mixed, calcareous, mesic ___ Cumulic Haplaquolls ____ Mollisols ____ Humic Gley soils intergrading to 
Alluvial soils. 

Clarinda ______ Fine, montmorillonit ic, noncalcareous, Vertie Argiaq uolls _ ~ ____ Mollisols ____ H umic Gley soils. 
mesic, sloping.2 

Cumulic Haplaquolls ____ Mollisols ____ Humic Gley soils intergrading to Colo __________ Fine-silty, mixed, noncalcareous, 
Alluvial soils. mesic. 

Corley ________ Fine-silty, mixed, mesic. ________ - __ - Argiaquic Argialbolls ____ Mollisols ____ Planosols. 
Mollie H apludalfs . _____ Alfisols ______ Gray-Brown Podzolic soils inter-Gara _________ Fine-loamy, mixed, mesic ____ _ - - _____ 

grading to Alluvial soils. 
Hagener ______ Sandy, mixed, mesic ______ __________ En tic Hapludolls ___ ____ M ollisols ____ Brunizems. 

Mollisols ____ Planosols. Humeston _____ Fine, montmorillonitic, mesic ______ __ Argiaq uic Argialbolls ____ 
Cumulic H apludolls _____ Mollisols ____ Brunizems. J udson ________ Fine-silty, mixed, mesic_ - ___ - _ - _ - - - -

Kennebec _____ F ine-silty, mixed, mesic. ________ ___ _ Cumulic I-Iapludolls _____ Mollisols ____ Brunizems. 
Alfi sols. _____ Gray-Brown Podzolic soils inter-Ladoga _______ Fine, montmorillonitic, mesic ______ __ l.\liollic Hapludalfs ______ 

grading to Brunizems. 
Typic Hapludolls _______ Marshall ______ F ' 'It . d . 2 Mollisols ____ Bruinzems. 1ne-s1 y, m1xe , mes1c ------------ Aquic Hapludolls _______ Mollisols ____ Brunizems. l\1:inden _______ Fine-silty, mixed, mesic. ___ ___ ____ - -

Nevin ________ Fine-silty, mixed, mesic _______ ______ Aquic Argiudolls ___ ____ Mollisols ____ Brunizems. 
Typic Udifluvents ______ En t isols _____ Alluvial soils. Nodaway _____ Fine-silty, mixed, mesic __ _______ - - - -

Olmitz ________ Fine-loamy, mixed, mesic ___ - - - - - - - - - Cumulic IIapludolls _____ Mollisols ____ Brunizems. 
1\rlollisols ____ Brunizems. Sharpsburg ____ Fine, montmorillonitic, mesic 2 ______ _ Typic Argiudolls _______ 
Mollisols ____ Brunizems. Shelby _____ ___ F' 1 · d · 2 Typic Argiudolls _______ ~ 

1ne- oamy, m1xe , mes1c __ - - - - - - - - . 
Vertie Haplaquolls ______ Mollisols. ___ Humic Gley soils. Wabash _______ Fine, 1:11ontmorillonitic, noncalcareous, 

mes1c. 
Zook _________ Fine, montmorillonitic, noncalcareous, Cumulic Haplaquolls ____ Mollisols ____ H umic Gley soils. 

mesic. 

-
1 Placement of some soil series in the current system of classifica­

tion, particularly in families, may change as more information 
becomes available. 

2 The severely eroded Mollisols are outside the allowable range 
of any series defined as a Mollisol. I t is expected that in the future 

the orders. The soil properties used to separate suborders 
mainly reflect either the presence or absence of waterlog­
ging, or soil differences resulting from climate or 
vegetation. 

GRE.\T GROUP: Soil suborders are separated into great 
groups on the ·basis of uniformity in the kinds and se­
quence of major soil l1orizons and features. Tl1e horizons 
used to make separations are those in which clay, iron, or 
humus have accumulated or those that l1ave pans that in­
terfere ,Yith growth of roots or movement of water. The 
features used are the self-mulching properties of clays? ~oil 
temperature, major differences in chemical composition 
(mainly calcium, magnesium, sodium, and potassium), 
and the like. The great group is not shown separately in 
table 6, because it is the last word in the name of the sub­
group. 

SUBGROUP: Great groups are subdivided into sub­
groups, one representing the central ( typic) segment of 
t.he group and the others, called intergrades, that have 
properties of the group and also one or more properties of 
another great group, suborder, or order. Subgroups may 
also be n1ade in those instances ,vhere soil properties inter­
grade outside of the range of any other great group, sub­
order, or order. The names of subgroups are derived by 

the severely eroded units will be classified in new series. Pending 
further study and recommendations by the National Cooperative 
Soil Survey they are being correlated as severely eroded phases 
in this correlation. 

placing one or more adjectives before the name of the 
great group. An example is T yrn,o H apvudolls. 

~AM~LY: Families. are separated within a subgroup 
primarily on the basis of properties important to the 
growth of plants or behavior of soils when used for en­
gineering. Among the properties considered are texture, 
mi_neralogy, re~ction, soil temperature, permea~ility, 
thickness of horizons, and consistence. An example 1s the 
fine-silty, mi.xed, mesic family of Typic H aplwl,olls. 

SERIES : The series consists of a group of soils that 
formed from a particular kind of parent material and 
have genetic horizons that, except for texture of the sur­
~ace soil, are si~ilar in differentiating characteristics and 
~n ?,rrangement 1n the soil profile. Among these character-
1st1cs ~re color, stru~ture, reaction, consistence, and min­
eralog1ca~ and. chemical composition. 

N e'Y soil seri~s must be established and concepts of some 
establi_shed. series, especially older ones that have been 
used little 1n recent years must be revised in the course 
of the s<?il survey program' across the country. A proposed 
new series has tentat1,·e status until review of the series 
C?1:<'~pt at sta~e, regi?nal, and national levels of respon­
s1b1l1 t} for. soil classification results in a judgment that 
tl1e ne,, series should be established. All of the soil series 
described in this survey have been established. 
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Laboratory Analyses 
In table 7 data obtained by n1echaniral and cl1emical 

analyses for three selected soils of the Marshall series in 
Cass County are given. A profile description of sample 
number S-63-Ia-15-2 is given in tl1e section "Descriptions 
of the Soils." 

less than 1 percent. 8amp1e S-63-Ia-15-2 was taken on a 
stable convex slope of about 3 percent tl1at faced west, and 
san1ple S- 63- I a-15-8 "·as taken on a nearly unstable con­
vex side slope of 7 percent clo,vnslope from the other two 
samples. 

A nun1ber of systematic trends are shown by the data 
in table 7. Depth to the layer of maximum clay accumula­
tion, thickness of the solum, and depth to the silt loam 
texture all decrease as the gradient of the slope increases. 
1~he thickness of material that is 0.58 percent or more 
organic carbon also drereases, as ,vell as the depth to relict 
1nottles that l1a,·e a chro1na of 2. Dat,a from adjacent 
Shelby County, based on ~farshall soils sampled in a 
similar transverse position, indicate that tl1e depth to pH 
Yalues of 6.1 or more also systematically decreases with 
i11creasing slope. The data i11 table 7 for samples S-63-
I o,Ya-1!5-l and S-63- Io,va- 15-2 indicate a similar reac-

The data in table 7 are useful to soil scientists in classify­
ing soils and in learning ho"· the soils formed. Tl1ey are 
also helpful in estimating water-holding capacity, wind 
erosion, fertility, tilth, and otl1er properties that affect soil 
management. 

Samples of the Marshall soils for which tl1e data are 
given were taken in the same field in the NvV¼SE¼ of 
sec. 34, T. 77 N., R. 37 ,,r., in the nortl1western pa1t of the 
county. Sample S-63-Ia-15-1 was taken on a moderately 
broad, slightly convex, upland divide that had a slope of 

TABLE 7.-Analytical data 

[Analyses were made at Soil Survey Laboratory, Soil Conservation Service, Lincoln, Nebr. 

Particle size distribution 

Total Sand 
Soil name, location, and Horizon Depth 

sample number Silt 
Silt Clay Very Coarse Medium Fine Very (0.05 to 

Sand (0.05 to (less coarse (1.0 to (0.5 to (0.25 to fine 0.002 
(2.0 to 0.002 than (2.0 to 0.5 0.25 0.10 (0.10 to mm.) 

1.0 mm.) mm.) 0.002) 1.0 mm.) mm.) mm.) 0.05 
mm.) mm.) 

Inchu Percent Percent Percent Percent Percent Percent Percent Percent Perunt 

Marshall silty clay loam: Ap 0-7 2. 3 69. 1 28. 6 (2) 0. 1 0. 1 0. 2 I. 9 37. 9 
642 feet south of the center of the Al2 7-16 2. 0 65. 0 33. 0 (2) . 1 . 1 .2 1. 6 33. 9 

road and 719 feet east of the A3 16-23 2. 2 64. 4 33. 4 (2) . 1 . 1 .2 1.8 33. 2 
northwest corner of NW¼SE¼ B21 23- 28 2. 7 63. 3 34. 0 0. 1 .2 .2 . 3 1. 9 33. 0 
sec. 34, T. 77 N., R. 37 W., Cass B22 28-36 3. 2 64. 3 32. 5 .2 .2 .4 2. 4 36. 4 ------County, Iowa (S-63 Iowa-15-1). B23 36-44 3. 6 66. 3 30. 1 . 1 .2 .3 3. 0 38. 2 

B31 44-52 ------3. 7 67. 8 28. 5 . 1 . 1 .2 3. 3 39. 5 
B32 52-60 ------3. 4 47. 4 29. 2 . 1 . 1 .2 3. 0 39. 1 Cl 60-72 -- ----3. 6 68.9 27. 5 (') . 1 . 2 3. 3 40. 0 ------

Marshall silty clay loam: 820 feet Ap 0-7 2. 8 66. 3 30. 9 . 1 . 1 . 1 .2 2. 3 38. 4 
south of the center of the road A12 7-13 2. 5 64. 5 33. 0 . 1 . 1 .2 2. 1 36. 1 ------and 500 feet east of the north- A3 13-18 2. 7 64. 1 33. 2 (2) .2 . 1 .2 2. 2 35. 5 west corner of NW¼SE¼ sec. 34, B21 18-26 3. 7 64. 5 31. 8 (2) .2 .2 .4 2. 9 36. 7 T. 77 N., R. 37 W., Cass County, B22 26-34 3. 7 68. 5 27. 8 . 1 . 1 .3 3. 2 38. 1 Iowa (S-63-Iowa-15-2). B31 34-41 ------

4. 1 67. 7 28. 2 . 1 . 1 . 3 3. 6 39. 4 B32 41-47 3. 6 ------
67. 3 29. 1 . 1 . 1 .4 3. 0 38. 2 ------B33 47-58 4. 0 68. 3 27. 7 . 1 . 1 . 3 3. 5 40. 6 ------Cl 58-68 3. 9 69. 2 26. 9 (') . 1 . 3 3. 5 39. 3 C2 68-72 3. 2 ------68. 8 28. 0 . 1 . 1 .2 2. 8 40.4 C3 72-76 3. 4 ------
68. 3 28. 3 (3) (2) .2 3. 2 39. 6 ------

Marshall silty clay loam: 798 feet Ap 0-6 3. 3 65. 0 31. 7 . 1 . 1 .2 2. 9 39. 5 south of the center of the road A3 6-10 3. 0 ------63. 7 33. 3 (2) . 1 .2 2. 7 36. 3 and 379 feet east of the north- B21 ------10-18 2. 9 65. 8 31. 3 (2) . 1 .2 2. 6 36.6 west corner of the N W¼SE¼ sec. B22 18-25 ------2. 8 67. 2 30. 0 (2) . 1 .2 2. 5 36.9 34, T. 77 N., R. 37 W., Cass B31 25-32 3. 0 ------
67. 4 29. 6 (2) . 1 .2 2. 7 37. 8 County, Iowa (S-63-Iowa-15-3). B32 32-39 2. 6 68. 2 ------

29. 2 (2) . 1 .2 2. 3 38. 2 B33 39-44 2. 5 69. 7 ------
27. 8 (2) . 1 .2 2. 2 40. 1 B34 44-47 ------------ ------ ------ ------Cl 47-53 2. 7 69. 0 28. 3 ------ ------ ------ ------ -------

02 53-58 ------ (2) (2) . 1 2. 6 40.9 2. 4 71. 0 26. 6 . 
03 58-60 ------ (2) r) .2 2. 2 39. 9 2. 3 69. 9 27. 8 (2) 2) . 1 2. 2 39. 1 04 60-63 2. 3 72. 1 ------
05 63- 69 

25. 6 ------ (2) (2) .2 2. 1 40. 1 3. 4 72. 4 24. 2 
06 69-77 2. 7 71. 4 ------ (2) . 1 .5 2. 8 42. 0 

25. 9 ------ (2) . 1 .2 2. 4 39. 4 
. 1 A bar 1s about 0.987 atmosphere of pressure. 2 Trace . 
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tion, but that :for the ren1a.ining sample s110,vs tl1at it is 
1nediun1 acid to a cleptll of-!-! inches. 1\.lthoug:11 tl1ese prop­
erties have a systen1atic relationship to t1he inrrertsing 
g-rnclient of a s101)e, tl1ey 1nay be partly because of differ­
ences in the age o:f 1naterials. In general soils on sicle 
slopes are younger t1han those on stun1nits (6, 78). 

All samples used to obtain the data in table 7 ,vere col­
lected from carefully selected pits. The samples are con­
sidered representative o:f the soil material that is made up 
of particles less than three-fourths of an incl1 in diameter. 
Unless otl1er"·ise noted, all laboratory analyses recorded 
in table 7 ,,ere made on material that passed tl1e 2 milli­
n1eter sieve, and tl1e data are reported on an ovendry basis. 

i11ch was rolled, crushed, and then sieved by hand to re-
1nove rock frag1nents larger than 2 millimeters in diameter. 

Standard n1ethods of the Soil Survey Laboratory were 
used to obtaii1 n1osi of tl1e data in table 7. The particle 
size analysis "·as n1ade by the pipette method (9, JO, lf). 
Organic carbon ,,as determined by wet co1nbustion, using 
a modification of the , v-alkley-Blaclr method (13) . Reac­
tion ,yas deter1nined ,vith a glass electrode at 1 : 1 soil-,vater 

• 

ratio. 

General Nature of the County 

If necessary, tl1e san1ples "·ere sieYed afiter being dried, 
and rock fragments larger than t11ree-fourths of an inch 
,,ere discarded. The material less than three-fourths o:f an 

This section was written chiefly for those not familiar 
,vith Cass County. It discusses physiography, relief, and 
drainage; "·ater supply; climate; settlement and popula­
tion; community and farm facilities and industries; and 

for seleoted soil profiles 

Dashes in columns indicate values were not determined} 

Particle size distri- Bulk density Water content at- Ratio to 

bution-Continued 
clay 

Coeffi-
Carbon- cient of 

Organic Nitro- nitrogen linear Reac- Extrac-
carbon gen ratio expansi- ½ to tion table 15 Qar 

0.02 to 0.20 to 2.0 to Field ½ Air- bility Field ½ 15 15 (water acidity water 1 

0.002 0.02 0.1 state bar 1 dry state bar 1 bar 1 bar 1 1 : 1) 
mm. mm. mm. 

Percent Percent 0 ercent Percent Percent Gm.fee . Gm.fee. Gm.fee . Percent Percent Percent In.fin. pH Meq.ft00 
gm. 

31. 2 39. 9 0. 4 2. 46 0. 189 13 1. 34 1. 34 1. 44 0. 024 25. 3 25. 2 12. 5 0. 17 5. 6 12. 7 0. 44 
31. 1 35. 6 .4 2. 14 . 172 12 1. 19 1. 16 1. 28 . 032 29. 0 32. 7 14. 0 . 22 5. 7 11. 9 . 42 
31. 2 35. 1 .4 1. 61 . 142 11 1. 22 1. 19 1. 34 . 040 28. 5 32. 4 14. 6 . 21 5. 9 10. 3 . 44 
30. 3 35. 1 .8 1. 00 . 093 11 1. 26 1. 24 1. 42 . 047 28.2 28. 5 15. 7 . 16 5. 9 8. 6 . 46 
27. 9 39. 0 .8 . 58 . 062 9 1. 28 1. 28 1. 4.5 . 044 26. 9 28. 1 15. 2 . 16 6. 0 7. 5 . 47 
28. 1 41. 3 .6 . 33 -------- ------- 1. 38 1. 33 1. 48 . 036 20. 6 27. 1 14.6 . 17 6. 1 6. 2 . 49 
28. 3 42. 9 .4 . 22 ------ -- ------- 1. 38 1. 32 1. 46 . 036 22. 5 26. 3 14. 0 . 16 6. 2 5. 5 . 49 
28. 3 42. 2 .4 .15 -------- ------- 1. 36 1. 32 1. 46 . 036 25. 1 27. 4 14. 1 . 18 6. 4 4. 8 . 48 
28. 9 43. 4 .3 . 13 -------- ------- 1. 34 1. 30 1. 42 . 028 26. 7 28. 3 13. 7 . 19 6. 5 4. 0 . 50 

27.9 40.8 .5 2. 14 . 179 12 1. 42 1. 42 1. 53 . 024 24.4 24.0 13.5 . 15 5.6 12.6 . 44 
28.4 38.3 .4 l. 82 . 151 12 l. 23 1. 22 l. 33 . 028 28. 1 27. 1 13. 7 .16 5.9 9.8 . 42 
28.6 37.8 .· 5 1. 37 . 125 11 1. 24 1.2? 1. 36 . 036 27. 4 26.8 14.2 . 15 6.0 9.8 . 43 
27.8 39.8 .8 .62 . 065 10 1. 20 1. 21 1. 34 . 036 28.0 25.4 14.3 . 13 6. 1 7.2 . 45 
30.4 41. 4 . 5 . 46 . 047 10 1. 22 1. 24 l. 36 . 032 27.3 25.4 14.0 . 14 6. 1 5.8 . 50 
28.3 43. 1 .5 . 33 -- --- - ------- 1. 29 1. 28 1. 42 . 036 26.6 25.2 13.5 . 15 6.2 4.9 . 48 
29. 1 41. 4 .6 . 22 --- -- - ------- - - - - - -- -- - - - - ------- - - - - - 13.9 6.2 5. 1 . 48 - - - - - - - -
27.7 44.3 .5 . 16 ------ - ------ 1. 34 1. 30 1. 43 . 032 23.9 26.8 12.0 . 19 6.2 5.0 . 43 
29.9 43.0 .4 . 13 --- --- ------ - 1. 36 1. 32 1. 44 . 028 25.2 26.2 13.0 . 17 6.3 4.3 . 48 
28.4 43.3 .4 . 13 -- ---- ------- 1. 38 1. 32 l. 44 . 028 26.2 26. 7 14.2 . 16 6.4 3.9 .51 
28.7 42.9 .2 . 08 ---- - - --- ---- - - - - - - - - - - -- - ------- - - - - - 13.4 6.5 3.2 . 47 - - - - - - - -
25.5 42.5 .4 2.05 . 170 12 1. 39 1. 40 1. 52 . 028 26.6 25.0 13.7 . 16 5.6 11.0 . 43 
27.4 39. 1 .3 1. 45 . 129 11 1. 23 1. 23 1. 34 . 028 28.3 27.3 13.0 . 18 5.6 10. 1 . 39 
29.2 39.3 .4 . 86 . 085 10 1.22 1. 20 1. 32 . 032 28.2 27.2 13.2 . 17 6.0 7.6 . 42 
30.3 39.5 .3 . 54 . 058 9 1. 20 1. 20 1. 32 . 032 28.4 26. 1 13.6 . 15 5.9 6.5 . 45 
29.6 40.6 .3 . 33 --- - - - ------- 1. 22 1. 25 1. 39 . 036 28.8 27.2 14.6 . 16 5.9 5.8 . 49 
30.0 40.6 .3 . 24 --- --- ------- 1. 30 1. 27 1. 41 . 036 28.3 27.6 14.3 . 17 5.9 5.6 . 49 
29.6 42.4 .3 . 17 ------ ------- 1. 34 1. 31 1. 44 . 032 22.0 27.6 14.0 .18 6.0 5.6 . 50 

------ - - - - - - - - . 19 ------ ------- 1. 23 1. 22 1. 34 . 032 29.0 33.2 12. 8 . 25 6. 1 6.2 . 49 
28. 1 43.6 .1 .10 ------ ------- 1. 36 1. 32 1. 46 . 036 24.4 28. l 13.8 . 19 6.4 3. 5 . 49 
31. 1 42. 2 .2 . 13 -- ---- ------- 1. 36 1. 32 1. 43 . 028 25.3 27.9 13. 1 . 20 6.4 3.5 . 49 
30.8 41. 4 .1 . 08 ------ ------- - - - - - - - - - - - - - ------- - - - - - 13.3 6.4 4.0 . 48 
32.0 42.3 .2 . 07 

- - - - - - - -
--- -- - ------- - -- - - - - - - - - - - ------- 14.0 6.5 3.2 . 55 - - - - - - - - -

30.4 45.2 .6 . 06 1. 36 1. 30 1. 40 . 024 28.6 
- - - -

--- --- ------- 29. 1 13.2 . 21 6.5 3.7 . 55 
32.0 41. 9 .3 . 06 ------ --- ---- 1. 39 1. 32 1. 45 . 032 28.9 28.8 13.4 . 20 7.0 1. 9 . 52 
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transportation and markets. It also gives facts about the 
agriculture. 

Physiography, Relief, and Drainage 
Cass Cou11ty is part of an extensi,·e glacial drift plain, 

mantled with loe;;s, that slopes gently toward the sout11-
west and is cnt by streams that flo,Y south and south,,est 
(25). All of the·valleys of the larger streams l1aYe a well­
dev~loped flood plain that is bordered by an older flood 
pla111, or second bottom. 

The chief strean1s dissec,ting the county are the East 
Nishnabotna River and Turkey, Troublesome, and Indiai1 
Creeks. Along t lie lower reaches of the -valleys of each of 
tl1ese streams is a broad flood plain bordered by second 
bottoms or low benches. The second bottom of the East 
Nishnabotna River and of Indian Creek is about 8 feet 
above the present flood plain. This second bottom extends 
southwestward from Lewis to the county line and ranges 
from 1 to 3 miles in width. Tl1e second bottom of the East 
Nishnabotnfl, River also extends from Lewis northward 
along the river to several miles north of Atlantic. Along 
Indian Creek north of Lewis, the second bottom of Indian 
Creek is also evident in many places northward to the 
county line. 

The relief of the county ranges from nearly level to 
steep. Along the eastern side of the county in Lincoln 
Township, the terrain is rolling. The valleys become pro­
gressively deeper and broader to the south and so11thwest. 
They are deepest a.long the south county line, and the ter­
rain here is the most rugged in the county. The lowest 
elevation is 1,080 feet and is in the bed of Spring Creek, 
west of Lewis; and the highest is 1,317 feet, on the first 
hill south of Cumberland (25). 

The landscape of Cass County is characteristic of that 
occurring in much of southern Iowa. A landscape similar 
to that in Cass County has been studied in detail by Ruhe 
(15). Ruhe observed that the slopes along the axis of the 
interfluves are 'broken in many areas at two or three places 
by distinct, changes in gradient. Each interfluve has a se­
quence of stepped levels that rise from the valley shoulders 
to t.he up_land divide. Ruhe ~oncl?ded t!1at this sequence 
of levels is the resuJ.t of multicycl1c erosion of glacial till 
landscape that has been further complicated by a 1nantle 
of loess. 

The relief is closely related to the geologic deposits es­
pecially those of the ICansan and post-ICansan stages (25). 
~he pre~ent landscape ':as f~r~ed in th~ Pleistocene pe­
no~ during t?e Late ~isconsin 1nterglac1al stage. In this 
period deposits first la1d down by the Nebraskan o-lacial 
stage and later b3: the ICansan glacial stage were c;Yered 
by loess. Underlying the loess and glacial material is Da­
kota sandstone of the Upper Cretaceous period and jyfis­
souri limestone and shale of the Pennsylvanian period. 

Cass County is drained by the Missouri River and its 
tributaries. The principal drainage systems in the county 
are sho"·n in figure 13. 

The East Nishnabotna River, Turkey Creek, and their 
tr~butaries drain more than half of the county; Seven 
~I1le Creek and tl1e vVest Nodaway River and their trib­
utaries drain the rest. The channels of these creeks and 
rivers ori~inally meandered in some places, but they have 
been straightened to reduce flooding. 

The East Nishnabotna River begins in Audubon 
County to the nortl1 and enters Cass County at about the 
middle part of its nortl1ern border. It leaves the county 
in the sou,thwest corner of Cass Townsl1ip. Turkey Creek 
rises a few 1niles east of the northeast corner of the 
county an~ flo':7S sou,th"·estward to join the East Nish-
17-abotna River n1 the northern part of Cass Township. 
Indian Creek, which is near the western border of the 
county, enters Cass County in the north west corner and 
empties into_ the Eas~ Nishnabotna River about 2½ miles 
west of Lewis. It drains the areas between the East Nish­
nabotna River and the East Fork of the West Nishnabotna 
River. Botl1 Seven Mile Creek and the West Nodaway 
River ~riginate in Cass. County. They both leave the 
county in N dble To\vnsl1ip, w l1ere they are abot1t 3 miles 
apart. 

Water Supply 

On m~st farms in the county, water for domestic use , 
an~ for livestock comes from wells. These wells are dug or 
drilled 30 to 248 feet deep (25). In the river valleys an 
ab~ndant supply of water is obtained from sand points 
driven 40 feet deep into the sand underlying the river beds. 
In most years the wells are deep enough to furnish ample 
water, but the shallow wells are likely to go dry dunng 
~roug·hts. Farm ponds are a reserve source of water for 
livestock on a few farms, and on some farms streams are 
a supplemental source of water. 

T~e t<?wn of Atlantic has a municipal water system and 
o~ta1ns its water from wells along the East Nishnabotna 
River. Most of tl1e other towns in Cass County also have 
municipal water supplies. 

Climate 5 

~he inla:r:id locatio? of Cass County gives it a stimu­
lating continental climate. Changes in weather are fre­
quent. a1:1d often pronounced. This is mainly because the 
county 1s near two major storm tracks-one from the 
southwest and the other from the northwest. 

S.ummers are warm and winters are cold, but prolonged 
pe!'iods of extreme heat or intense cold are rare. Sunny 
skies and southerly winds prevail in summer. Winters 
are somewhat cloudy, and the prevailing winds are from 
the northwest. Minimum temperatures vary somewhat 
throughout the county, particularly on calm, clear nights 
when farm lowlands may have a temperature seve1·al de­
grees lower than that of the uplands or of urban areas. The 
amount of moisture received from showers varies consid­
erably over short distances, but the seasonal total is aJbout 
the same throughout the county. Otherwise, variations in 
~limate are slight, and the Atlantic record, summarized 
in table 8, is representative of Cass County. 
. .i\.bout 73 perce11t of the annual precipitation falls dur­
ing tl1e gro\ving season, or from April through September. 
On the average, rain is most abundant in June and Au­
gust. J\Ieasurable rainfall occurs on about 98 days a year, 
and 0.1 of an inch or more occurs on about 57 days in a 
year. Because gro"·ing corn requires about an inch of water 
a \Yeek, dry spells cause concern in some summers. Pro-

5 
Prepared by PAUL J. WAITE, State climatologist, U.S. Weather 

Bureau. 
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TABLE 8.-Precipitation and temperature, 
fBascd on a 30-year period 

Precipitation (in inches) Temperature (°F.) 

Month 
Greatest daily Snow, sleet 

Average Average 
Average Greatest Greatest daily daily Average 

Inches Year Average monthly daily maximum minimum monthly 

Inches Year Inches Year 

January ___________ 1. 05 1. 24 1932 8. 1 33. 7 1936 10. 6 1932 31. 9 1.0. 6 21. 3 February __________ . 96 1. 43 1948 s. 6 17. 9 1939 11. 0 1945 36. 0 14. 9 25. 5 March ____________ 1. 85 2. 12 1946 7. 6 30. 4 1948 13. 0 1948 46. 3 24. 6 35. 5 
April ______ - - - - - - - 2. 63 2. 2.5 1941 1.0 6. 9 1945 6. 9 1945 62. 7 37. 1 49. 9 May ______________ 

4. 00 2. 78 1946 . 1 2. 0 1945 2. 0 1945 73. 6 48. 5 61. 1 
4. 85 3. 80 1941 0 0 0 82. 8 58. 9 70. 9 

June ______________ 
------ ------July ______________ 

3.44 ,5. 35 1948 0 0 ------ 0 ------ 88. 9 62. 9 75. 9 
4. 62 4. 51 1935 0 0 0 86. 4 61. 5 74. 0 August ___________ ------ ------September ________ 3. 31 3. 15 1958 0 (•) 1942 (•) 1942 78. 4 51. 8 65. 1 October _________ __ 1. 99 3. 78 1931 (•) 0. 9 1932 . 9 1932 67. 6 40. 5 54. 1 November _________ 1. 64 2. 79 1931 2. 8 12. 5 19.57 10. 0 1957 48. 8 26. 2 37. 5 December _____ - - __ . 84 1. 49 1941 4. 4 13. 4 1951 ,5. 5 2 1940 33. 5 17. 0 25. 3 Year _________ 31. 18 5. 35 1948 29. 6 33. 7 1936 13. 0 1948 61. 4 37. 9 49. 7 

1 Degree days based on 6?° F. The heating ~egree-days for a day 
are determined by subtracting the average daily temperature from 
65. These daily values are totaled to obtain the number of degree-

longed drought is not common, ho,vever, and soil _moisture 
reserYes generally are adequate to supp1y cro_p~ ,-v1th w_ater 
even during dry spells. The cha~ce of rec~1:·1ng an 11:ch 
or more of rainfall per "·eek during the cr1t1cal gro,v1ng 
period ranges fron1 about 1 i1~ 2 early in ,June to ~bont 
1 in 4 late in July. The approxuna.te frequency of rains of 
stated duration and intensity is sho,vn in table 9. 

The largest an1ou1:t of rainfaJl recorded in a <la~ \Yas 
3.58 inches at Atlantic on August 30, 1922. Sucl1 a rainfall 
in 24 hours can be expected about once in every 40 years. 
Occasionally there are floods, most often in June from 
heavy rainfall or in February and Marc~ from snow~elt 
and rainfall. Overflow from the East N1shnabotna River 
J1as caused some of tl1e most damaging floods in the county 
in tl1e past 50 years. 

.c\bout 50 thunderstorms oecur in tl1e average year, and 
45 of these occur in the warmer 6 months of tl1e year, dur­
ing the gro,Ying season. The thunderstorms occasionally 
aro acc-on1panied by high ,Yincl, heavy rainfall, and hail. 
Tornadoes can be expected once or t,vice about e,·ery 5 
years. 

The a,·erage amount of sno,vfall received in the county 
is about 30 inches a year. In the season of 1911-1912, l1ow­
eyer, 66 inches of sno,, fe]l, and in the season of 1921-1922 
only 4.4 inches fell. In about half the winters, the greate.st 
daily sno,vfall is more than 7 inches. The average <late of 
the first sno,vfa.11 of an inch or more is December 5. 

Temperatures vary markedly in Cass County through­
out tJ1e year. The average coldest ,vinter temperature is 
-20° F. In about half of the summers, the hottest tem­
perature is about 100° or l1igl1er. '.c\ temperature of above 
90° or higher, ,vhich is too hot for the best gro,vtl1 of most 
plants, occurs on an average of 35 days a year . ... \ ten1pera­
tnre of zero or co1cler occurs on an averagP of 16 days a 
year. 'J'he coldest temperature ot recorcl ,vas - ~8° on ,J anu­
ary 19, 1892, and the l1ottest ,vas 117° on July 25, 1936. 

days in a month. For example, to determine the average degree 
days for January in an 8-year period, total the degree-days for 
each January in that period and divide by eight. 

Table 10 shows the probabilities of the last freezing tem­
perature in spring anrl t.he firRt fr~ezing temperatures in 
fall in this county. It sho,vs, for example, that there is a 
10 percent cl1ance of a temperature of 32° or lower occur­
ring not later than ~\pri1 18. That is, n years in 10, a te1n­
perature of 32° or lo,ver " ·ill occur after April 18. Tl1e 
a,verage elate of the last ten1perature of 3~0 or lo,Yer in 
spring is l\ia.y 4, and the a,verage da.te of the first tempera­
ture of :32° or lo,ver in fa]l is October 4, or a gi·o,'Ving 
season of about 153 clays. 

Settlement and Population 
Before settlement began in Cass County in 1833, the 

Pottawattamie Indians had encampments along many of 
the streams. Their main village was west of the present 
town of Lewis (25), where the Des Moines and Keokuk 
ro~t~s of the old Mormon Trail also joined. The county 
or1g1nal1y "·as part of I(eokuk County, which extended 
,,est,var~ to the Missouri River. In 1851 the present 
bouncla~1cs of the county ."~ere establisl1ed and the county 
named 1_n ~1onor of l.1e,Y1s Cass, United States Senator 
from M1ch1gan. The first county seat was at Lewis, but 
in 1869 Atlantic became the county seat. 

J\,Iormons were among the first sc.ttlers in the county, 
and remnants of the old Mormon Trail are still visible 
near Seven Mile Creek. Another historical site is an old 
sandstone house on a hill near Lewis which served as a 
J>art of the underground rail 'Tay for n;na.,vay Negro slaves 
during the Civil "\Va.r. 

In 1960, according to the lJ.S. Census of Population, 
t~1ere ."·ere 17,919 people in Cass County. Of these, 6,890 
11v~d 1n At }antic; 1,233 1 ived in Anita; and 1,207 lived in 
Gr1s,volcl. Th~ combined population of the towns of Cum­
berland, l.1ew1s, Marne, 1\1assena, and Wiota was 1,782. 
~fost of the remaining people Ii ved on farms. 
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Atlantic Station, Cass County, Iowa 

from 1931 through 1960] 

Temperature (°F .)-Continued 

Record high Record low 

Degrees Year Degrees 

65 1944 -29 
69 1932 ~ 

-34 
86 1938 -31 
89 2 1960 6 

105 1934 24 
104 1933 36 
117 1936 43 
111 2 1936 34 
102 1939 22 
93 1953 11 
78 2 1953 -16 
69 1939 -22 

117 1936 -34 

2 Also on earlier dates, months, or years. 
3 Less than one-half day. 
• Trace. 

Year 

1957 
1958 
1960 
1936 
1931 

2 1956 
1960 
1934 
1942 

2 1954 
1952 
1951 
1958 

Average 
degree 
days 1 

1, 352 
1, 109 

918 
453 
198 
45 

0 
9 

108 
366 
825 

1, 184 
6,567 

TABLE 9.-Frequency of rains of stated duration and 
intensity in O ass O aunty, Iowa 

Duration of-
Frequency 1 

6 12 24 ½ 1 2 3 
hour hour hours hours hours hours hours 

Inchta Inchta Inchu Inche3 Inchu Inchu Inchu 
1 year _____ 1.1 1.3 1. 6 1. 7 2.0 2.2 2.6 
2 years ____ 1. 3 1. 6 1. 9 2. 1 2.4 2.8 3. 2 
5 years ____ 1. 7 2. 1 2.5 2. 7 3. 1 3.6 4. 1 
10 years ___ 1. 9 2.5 2.8 3. 1 3.6 4.2 4.8 
25 years ___ 2.2 2.8 3.3 3.6 4. 1 4.8 5.4 
50 years ___ 2. 5 3.2 3. 7 4.0 4.8 5.4 6.2 
100 years __ 2.8 3.6 4. 1 4.5 5.2 6.0 6.8 

1 Expresses the frequency of the specified number of inches of 
rainfall at given t ime intervals. For example, 1.1 inches of rain can 
be expected to f!}ll in one-half hour once each year (100 percent 
probability), but 2.8 inches can be expected to fall in one-half hour 
only once in 100 years (1 percent probability). 

Average number of days with-

Maximum temperature Minimum temperature 
Precipita- of- of-

tion of 0.10 
inch or 

more 90° and 32° and 32° and Zero and 
above below below below 

3 0 15 30 7 
3 0 11 27 4 
5 0 5 25 1 
6 0 3 0 11 0 
7 1 0 2 0 
7 6 0 0 0 
5 14 0 0 0 
7 10 0 1 0 
5 4 0 1 0 
4 (3) 3 0 7 0 
3 0 3 21 (') 
2 0 11 29 4 

57 35 45 154 16 

Community and Farm Facilities and Industries 
... .:\.tlantic, the largest city in the county, is a modern 

city with excellent facilities for serving its residents. Many 
o.f the residents are active in J?romoting cultural and recrea­
tional events and in maintaining city-farm relationships. 

The farms in Cass County generally have a substantial 
farmhouse and farm buildings. Most of the farms have 
electricity, running water, a telephone, automobiles, and 
modern farm equipment. 

Educational facilities are available to all the children 
in the county through consolidated elementary schools and 
high schools. Schoolbuses transport the children to and 
from most of the schools. Rural mail reaches all farms in 
the county. A hospital provides health services, and 
churches of most denominations serve the county. 

In Atlantic recreation is provided through golf courses, 
a city park, a swimming pool, and a theater. Fishing, 

TABLE 10.-Probabilities of last freezing temperatures in spring and first freezing temperafiures in fall 

Dates for given probability and temperature 
Probability 

16° F. or lower 20° F. or lower 24° F. or lower 28° F. or lower 32° F. or lower 

Spring: 
March 5 March 15 March 24 April 18 1 year in 10 not later than _____________ - - - - - - - - - April 6 

3 years in 10 not la.ter than _____________________ 1\,la.rch 14 March 25 April 2 April 15 April 27 
5 yea.rs in 10 not later than ___________________ __ i:Iarch 21 April 1 April 9 April 21 May 4 
7 years in 10 not later than ___ ___ ___________ ___ _ March 28 April 8 April 16 April 26 May 10 
9 years in 10 not later than ____________ - - - - - - - - - April 6 April 18 April 25 May6 May 19 

Fall: 
1 year in 10 earlier than __________ ___ ___ ________ October 28 October 18 October 9 October 2 September 19 
3 years in 10 earlier than ________________________ November 6 October 27 October 19 October 11 September 28 
5 yen.rs in 10 earlier than ________________________ November 13 November 3 October 26 October 18 October 4 
7 years in 10 earlier than ________________________ November 20 November 10 November 2 October 25 October 10 
9 years in 10 earlier than ______________ __________ November 29 November 19 November 12 November 3 October 19 
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swimmino-, picnicking, and h~king can be enjoyed in Cold 
Sprino-s State Park near Lewis and throughout tl1e county. 

The
0 

industries in Cass County are mainly those that 
process agricultural products. -4- major industry_ in Atlan­
tic is a plant that produces animal feed and m1nerals: A 
research farn1 connected ,vitl1 this industry is a few miles 
south of Atlantic on 1T.S. Higl1,,ay 6. ,.1\ fairly large Iin1e­
stone quarry is on the western edge of Atlantic, and there 
are one or two smaller limestone quarries elsewhere 1n 
the county. 

Transportation and Markets 

T,Yo railvray systems serve the county. 'rhe !Ylain lin~ of 
one crosses the county i11 an east-west d1rect1on, passing 
tl1rough Atlantic, ,i\Tiota, and Anita. A spur of the other 
comes fron1 the south to Gris,,old, and another spur of the 
same railroad extends fron1 Cumberland, tl1rougl1 Mas­
sena and o-oes eastward out of the rounty. In addition air 
tran;port is provided th~ougl1 services of t)1e Atlantic Air­
port ,vhich is about a m1le west of Atlantic. 

St~te, interstate, and county high,Yays traYerse the 
county. U.S. HighV11 ays 6 and 71, as well as several State 
high,,ays, rrisscross the county. ,vhen ro1npleted, Inter­
state High,,ay 80 ,,ill also pass througl1 the county. There 
are also many gravel and blacktop roads. Thus, most 
farms in the county are near good all-weather roads that 
provide a way to markets and trading ce11ters. 

Beef cattle, hogs, and other livestock intended for 
slaughter generally are trucke~ to market at ~1naha? Nebr., 
or to other livestock markets 1n Iowa and l\11ssour1. Some 
beef cattle and feeder stock, however, are marketed through 
various community sale barns in several parts of the 
county. Corn and other grains are bought and sold through 
local grain dealers. 

Agriculture 

The agriculture of Cass County is based mainly on the 
production of corn, soybeans, oats, wheat, hay, and pasture 
and on the production and marketing of livestock and 
livestock products. The number of farms ha~ been de­
creasing in recent years, but tl1e size of the individual 
farms l1as increased. In the paragraphs that follo,v some 
facts about the agriculture are given. The statistics used 
are from the 1964 State of Io,va Annual Farm Census. 

Farm.s and far1n te71/U.re.- The county had 1,615 farms 
in 1964. The total land in farms amounted to 356,036 acres, 
and the average size of the farms was 220 acres. 

Full owners operated 55 percent of the land in farms in 
1964. The remaining 45 percent of the land ,vas rented hr 
farm operators. 

Crops Cllftd pa,stwre.-Most of the cropland in Cass 
County is used for grain, which is fed to the livestock on 
the far1ns. Soybeans is the chief cash crop, but some corn 
also is sold. The soybeans are so1d at elevators and then 
generally are shipped to markets in I o,Ya and Nebraska. 
The acreage of the principal crops groVl'n in Cass County 
follows: 

Aoru 
Corn for all purposes ________________________________ 102,716 

Oats----------------------------------------------- 26,020 
Soyb~ans ------------------------------------------- 19,713 J1ay, all ____ __ ______________________________________ 40,740 

Alfalfa and alfalfa n1ixtures_______________________ 24, 860 
C'loY~r ancl tin1othy and mixtures of these___________ 15, 108 
S1nall grains______________________________________ 576 
Other hay rut_____________________________________ 196 

Oats, the second largest grain crop grown, is planted 
"·idely as a nurse crop for seedings of legumes and grasses. 
After the grain is harvested, the straw is baled and used as 
bedding for livestock on rr.any of the farms. . 

Minor grains gro'1•n in the county are wheat, grain 
sorgl1um, popcorn, and barley. vVl1eat is often grown on 
poorly drained soils on low benches and bottom lands. 

Hay crops are gro,vn extensiYely in the cropping sys­
ten1s used on the far1ns. :\{ost of the hay is fed to the live­
stock on the farms. The plants generally grown for hay 
are alfalfa, red clover, bromegrass, and orchardgrass. 

In 1964 pasture occupied 96,459 acres in Cass County. . 
Most of the pasture is on the steeper soils adjacent to the 
n1ajor streams and their tributaries. Large areas of pasture 
are in the southeast quarter of the county and in the north­
east corner, ,Yhere the terrain is rough. Many of the un­
in1proved pastures consist of Kentucky bluegrass, and 
some consist of brusl1y cutover woodland. The improved 
pastures are 1nade up of mixtures of legumes and grasses, 
such as alfalfa and bromegrass or of red clover or alsike 
clover and orchardgrass. 

Livestock arul, li1-1estock products.-The raising of live­
stock has al,vays been jmportant in Cass County. The prin­
cipal kinds of livestock raised in Cass County and sold in 
1964, were as follows: 

Kinds of livestock: Number 
Grain-fed cattle sold______________________________ 49, 355 
Grain-fed sheep and lambs_________________________ 5, 727 
Calves born _______________________________________ 18,074 
Lambs born_______________________________________ 3,173 
Sows farrowing, fall_______________________________ 9, 214 
Sows farrowing, spring______________________ ______ 14, 129 
Milk cows, 2 years old and older____________________ 3,259 
Beef CO\VS, 2 years old and older____________________ 15,943 
Hens and pullets of laying age ______________________ 149, 619 
Chickens----------------------------------------- 144,904 
Turkeys------------------------------------------ 4, 192 

Feeding cattle for market is tl1e most important livestock 
enterprise in the county. Many beef co,vherds are main- • 
tained, and several of these are purebred herds. Dairy herds 
are also important, and the dairy products generally are · 
marketed th1'0ugl1 local creameries. 

Hogs are raised througl1out the county, and some of the 
hogs are purebreds. The hogs are fed corn produced on 
the farms and are fattened for n1arket at nearby packing 
centers. 

Poultry also is important in Cass County, but the num­
ber of poultry raised has decreased in recen,t years. 
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Glossary 
Acidity. ( See Reaction.) 
Alluvium. Fine material, such as sand, silt, or clay, that bas been 

deposited on land by streams. 
Available moisture capacity. The difference between the amount 

of water in a soil at field capacity, and the amount in the same 
soil at the permanent ,vilting point. Oommonly expressed as 
inches of water per inch depth of soil. (Also called moisture­
holding capacity or wate-r-holding ca.pacity.) 

Bottom land. The normal flood plain of a stream and the old al­
luvial plain that is seldom flooded. ( See Bottoms, first, and 
Bottoms, second.) 

Bottoms, first. The normal flood plain of a stream ; land along the 
stream subject to overflow. 

Bottoms, second. An old alluvial plain, generally flat or smooth, 
that borders a stream but is seldom flooded. 

Calcareous soil. A soil containing enough calcium carbonate ( often 
with m,agnesium carbonate) to effervesce (fizz) visibly when 
treated with cold, dilute hydrochloric acid. 

Clay. As a soil separate, the mineral soil particles less than 0.002 
millimeter in diameter. As a soil textural class, soil material 
that is 40 percent or more clay, less than 45 percent sand, and 
less than 40 percent silt. 

Clay films. A thin coating of clay on the surface of a soil aggre­
ga~. Synonyms: Clay coat, clay skin. 

Concretions. Bard grains, pellets, or nodules of various sizes, 
shapes, and colors consisting of concentrations of compounds 
that ce~ent the soil grains together. The composition of some 
concretions is unlike that of the surrounding soil. Calcium 
carbonate and iron oxide are examples of material commonly 
found in concretions. 

Consistence, soil. The feel of the soil and the ease with which a 
lump_ can be crushed by the fingers. Terms commonly used to 
describe consistence are 

Lo?se. Noncoherent; will not hold together in a mass. 
Frial>le. When moist, crushes easily under gentle to moderate 

pressure between thumb and forefinger and can be pressed 
. together into a lump. 

Firm. When moist, crushes under moderate pressure between 
t~umb and forefinger, but resistance is distinctly noticeable. 

Pwst1c. When wet, readily deformed by moderate pressure but 
can be pressed into a lump· will form a wire when rolled 

y • between thumb and foreflng;r. 
Sticky. When ,vet, adheres to other material· tends to stretch 

Home,~hat and pull apart rather than puil free from other 
material. ' 
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Hara. When dry, moderately resistant to pressure; can be broken 
,Yith difficulty between thumb and f?re~~ger. . 

Soft. When dry, breaks into powder or individual grains under 
very slight pressure. . . 

Oernentea. Hard and brittle; little affected by moistening. 
Contour tillage. Cultivation that follo,vs the contour of the land, 

generally almost at right angles to the slope. . 
Flood plain. Nearly level land, consisting of s~ream sediment, that 

borders a stream and is subject to flooding unless protected 
artificially. . 

Horizon, soil. A layer of soil, appr?x!mately parallel t<? the s_ur­
face, that bas distinct characteristics produced by so1l-formmg 
processes. 

O horizon. The layer of organic matter on. the surface. of a 
mineral soil. This layer consists of decaying plant r esidues. 

A horizon. The mineral horizon at the s0:rface _or j~s~ below an 
O horizon. This horizon is the one 1n which hving organ­
isms are most active and it is therefore marked by the 
accumulation of humus. The horizon may have lost one or 
more of soluble salts, clay, and sesquioxides (iron and 
aluminum oxides). . 

B horizon. The mineral horizon below an A horizon.1:he B honzon 
is in part a layer of change fro1;11 the overlying A ~o _the 
underlying C horizon. The B horizon also. has (1) distinc­
tive characteristics caused by accumulation of clay, s~s­
quioxides, humus, or some com,bination of these; (2) pris­
matic or blocky structure; (3) redder or stronger colors 
than the A horizon ; or ( 4) some combination of these. The 
combined A and B horizons are usual~y called the so~um, 
or true soil. If a soil lacks a B horizon, the A horizon 
alone is the solum. 

o horizoo. The weathered rock material immediately_ ,beneath 
the solum. This layer, commonly called the sool parent 
material, is presumed to be like that ~rom which the ov_er­
lying horizons were formed in most soils. If the underlying 
material is known to be different from that in the solum, 
a Roman numeral precedes the letter C. 

R iwyer. Consolidated. rock beneath th~ soil. !he rock usually 
underlies a C honzon but may be immediately beneath an 
A or B horizon. 

Leaching, soil. The removal of materials in solution by the passage 
of water through the soil. 

Moisture-holding capacity. See Available moisture capacity. 
Mottled. Irregularly marked with ~po~ of ?ifferent co~or~ that 

vary in number and size. Mo~thng in soils ~sually indicates 
poor aeration and lack of drainage. Descriptive ter~s are_ as 
follows : Abundance-/ ew, common and ma'W/1; size-fine, 
medium and coarse; and contrast-faint, distinct, and 
promin~t. The size measurements are these: fine, less than 
5 millimeters (about 0.2 inch) in diameter along the greatest 
dimension ; medium, ranging from 5 millimeters to 15 milli­
meters (about 0.2 to 0.6 inch) in diameter along the greatest 
dimension· and coarse, more than 15 millimeters (about 0.6 
inch) in d'iameter along the greatest dimension. . 

Parent material. The weathered rock or partly weathered soil 
material from which soil has formed; horizon C in the soil 
profile. 

Ped. An individual natural soil 1aggregaie, such as a crumb, a 
prism, or a block, in contrast to a clod. 

Permeability, soil. The quality of a soil horizon th~t enables w_a~er 
or air to move through it. Terms used to describe permeab1hty 
are very slow, slow, moderately slow, moderate, moderatel,y 
rapid, rapid, and very rapid. 

Reaction soil. The degree of acidity or alkalinity of a soil expressed 
in pH values. A soil that tests to pH 7.0 is precisely neutral in 
r eaction, because it is neither acid nor alkaline. In words the 
degree of acidity or .alkalinity are expressed thus: 

f)H 
Extremely acid ___ Below 4.5 
Very strongly acid_ 4.5 to 5.0 
Strongly acid _____ 5.1 to 5.5 
1"Iedium acid ______ 5.6 to 6.0 
Slightly acid ______ 6.1 to 6.5 
Neutral ___________ 6.6 to 7.3 

pH 
Mildly alkaline___ 7.4 to 7.8 
Moderately alkaline 

7.9 to 8.4 
Strongly alkaline_ 8.5 to 9.0 
Very strongly 

alkaline ____ 9.1 and higher 

Sand. As a soil separate, individual rock or mineral fragments 
rangiug frorn O.OJ to 2.0 millimeters in diameter. _Most sand 
grains consist of quartz, but they may be of any mineral com­
position. As a textural class, soil that is 85 percent or more 
sand and not more than 10 percent clay. 

Silt. As a soil separate, individual mineral particles in a soil that 
range in diameter from the upper limit of clay (0.002 milli­
meter) to the lower limit of very fine sand (0.05 millimeter). 
As a textural class, soil that is 80 percent or more silt and less 
than 12 percent clay. 

Soil. A natural, three-dimensional body on the earth's surface that 
supports plants and that has properties resulting from the 
integrated e1fect of climate and living matter acting upon par­
ent material, as conditioned by relief over periods of time. 

Solum soil. The upper part of a soil profile, above the parent ma­
te~ial in which the processes of soil formation are active. The 
solun{ in a mature soil consists of the A and B horizons. Gen­
erally, the characteristics of the material in these horizons a.re 
unlike those of the underlying material. The living roots and 
other plant and animal life characteristic of the soil are largely 
confined to the solum. 

Structure soil. The arrangement of primary soil particles into 
comp~und particles or clusters that are separated from adjoin­
ing aggregates and have properties unlike those of an equal 
mass of unaggregated primary soil particles. The principal 
forms of soil structure are platy, (laminated), prismatic, (ver­
tical axis of aggregates longer than horizontal), columnar 
(prisms with rounded tops), bwcky (angular or subangular), 
and granular, Structureless soils are ( 1) single grain (each 
grain by itself, as in dune sand) or (2) massive (the particles 
adhering together without any regular cleavage, as in many 
claypans and hard pans). 

Subsoil. Technically, the B horizon; roughly, the part of the pro­
file below plow depth. 

Substratum. Any layer lying beneath the solum, or true soil; the 
0 or R horizon. 

Surface soil. The soil ordinarily moved in tillage, or its equivalent 
in uncultivated soil, about 5 to 8 inches in thickness. The 
plowed layer. 

Terrace (structural). An embankment or ridge, constructed across 
sloping soils on the contour or at a slight angle to the contour. 
The terrace intercepts surplus runoff' so that it may soak into 
the soil or flow slowly to a prepared outlet without harm. 
Terraces in fields are generally built so they can be farmed. 
Terraces intended mainly for drainage have a deep channel 
that i s maintained in permanent sod. 

Texture, soil. The relative proportions of sand, silt, and clay par­
ticl~s in a mass o,f soil. ( See also clay, sand, and silt.) The 
basic textural classes, in order of increasing proportions of fine 
particles ~re as follows : sand, loamy sand, sandy loam, loam, 
silt loam, silt, sandy clay loam, clay loam, silty clay loam, 
sandy clay, silty clay, and clay. The sand, loamy sand, and 
sandy loam classes may be further divided by specifying 
"coarse," "fine," or "very fine." 

Tilth, soil. The condition of the soil in relation to the growth of 
plants, especially soil structure. Good tilth refers to the fri­
able state and is associated ,vith high noncapillary porosity 
and stable, granular structure. A soil in poor tilth is non­
friable, hard, nonaggrega ted, and difficult to till. 

Water-holding capacity. See Available moisture capacity. 
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AdC2 
AdD 
AdD2 
AdE2 
ArC3 
AsD3 
AsE3 
Au 
Ay 
Br 
Ca 
CdC 
CdC2 
CdD 
CdD2 
CeD3 
Cg 
Ch 
Cn 
CoA 
GaD 
GaD2 
GaE 
GaE2 
GaF2 
Gr E3 
HaD2 
Hu 
J dA 
JdB 
J dC 
JoB 
Ke 
LaB 
Lac 
Lac2 
LaD 
LaD2 
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LaE2 
LbB 
LdD3 
LdE3 
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GUIDE TO HAPPING UNITS 

[For a full description of a mapping unit, read both the descripti on of the mappi ng uni t and the soil seri es to which the mapping uni t belongs . 
, 

[See table l , p . 8 , for the approximate acreage and propor t i onate extent of t he soils and table 2, p . 50, for predicted yields . I nformation 
about the wildli fe and the woodlands in the county are i n the sect i ons begi nni ng on p . 52 . For i nformat i on significant to engineer i ng, see 
the sect i on beginning on p. 54) 

Mapping uni t 

Adair clay loam , 5 to 9 percent slopes, moderately eroded- - -----------­
Adair clay loam , 9 to l4 percent slopes-------------------------------­
Adair clay loam, 9 to 14 percent slopes , moderately eroded- -----------­
Adair clay l oam , l4 to 18 percent slopes , moderately eroded----------- ­
Adai r soi ls, 5 to 9 per cent slopes, severely eroded--------- - ---------­
Adai r and Shelby so i ls , 9 to l4 percent slopes, severely eroded-------­
Adair and Shelby soi ls, 14 to l8 percent slopes, severely eroded-------
Alluvial land----------------------------------------------------------
Ankeny f i ne sandy loam------------------------------------------ - -----­
Br emer s ilty clay loam------------------------ - -----------------------­
Calco s ilty clay loam-------------------------------------------------­
Clarinda s i lty clay loam, 5 to 9 per cent slopes-----------------------­
Clarinda s ilty clay loam , 5 t o 9 percent slopes , moderately eroded----­
Clar i nda silty clay loam, 9 to 14 percent slopes----------------------­
Clar i nda silty clay loam, 9 to 14 percent sl opes , moderately eroded---­
Clarinda soils , 5 t o l8 percent slopes , severely eroded---------------­
Colo s i lty clay l oam--------------------------------------------------­
Colo s i lt loam , over wash----------------------------------------------­
Colo- Nodaway complex--------------------------------------------------­
Cor ley s i lt loam, 0 t o 2 percent slopes-------------------------------­
Gara loam , 9 to 14 percent sl opes-------------------------------------­
Gara l oam, 9 to 14 percent slopes , moderately eroded------------ - -----­
Gara loam, 14 to 18 percent sl opes------------------------------------­
Gara loam, 14 to 18 percent s l opes , moderately eroded-----------------­
Gara loam, 18 to 25 percent slopes , moderately er?ded-----------------­
Gara soi ls , 14 to 18 per cent s l opes , severely eroded------------------­
Hagener soi ls , 9 to 18 percent slopes , moder ately er oded---------------
Humeston silt loam--------------------------- - -------------------------
Judson silt loam, 0 to 2 percent slopes-------------------------------­
Judson silt loam, 2 to 5 percent slopes-------------------------------­
Judson s i lt loam , 5 to 9 percent slopes--------------------------- ·---­
Judson- Colo compl ex , 2 to 5 per cent slopes------------------- - ---------
Kennebec silt loam-----------------------------------------------------
Ladoga s i lt loam, 2 to 5 percent slopes-------------------------------­
Ladoga sil t loam , 5 to 9 percent slopes--------J----------------------­
Ladoga silt loam , 5 to 9 percent slopes , moderately eroded------------­
Ladoga s i lt loam , 9 to 14 percent slopes--------------------------- - --­
Ladoga sil t loam, 9 to 14 percent slopes , moderately eroded-------- - - - ­
Ladoga s i lt loam , 14 to 18 percent slopes-----------------------------­
Ladoga s i lt loam , 14 to 18 percent slopes, moderately eroded----------­
Ladoga silt loam , benches , 2 to 5 percent slopes----------------------­
Ladoga soi ls , 9 t o l4 percent slopes , sever el y eroded-----------------­
Ladoga soils , 14 to 18 percent slopes, sever ely eroded--------------- - -
Mar sh------------------------------------------------------------------
Marshall silty clay loam , 0 to 2 percent slopes-----------------------­
Marshall s i lty clay loam, 2 t o 5 percent slopes------------------------
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IIIe - 2 
I Ve - 2 
I Ve - 2 
VIe-2 
I Ve - 2 
VIe- 2 
VIIe -1 
IIIw-1 
III s-1 
IIw- 2 
IIw- 1 
I Vw-1 
IVw-1 
IVe - 2 
I Ve - 2 
VI e - 2 
IIw- l 
IIw-l 
IIw-1 
IIw- 2 
I Ve - 1 
IVe -1 
VI e -1 
VI e-1 
VIIe- 1 
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VI s -1 
IIIw- 1 
I-2 
IIe- 2 
IIIe- 1 
IIw-1 
I-2 
IIe-1 
IIIe- 1 
IIIe- 1 
IIIe - 3 
IIIe- 3 
I Ve -1 
I Ve -1 
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I Ve -1 
VI e-1 
VIIw- 1 
I-1 
IIe-1 
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MhC 
MhC2 
MhC3 
MhD 
MhD2 
MhD3 
MhE2 
MhE3 
MmA 
MmB 
MmC2 

Mn 
Ne 
No 
Nw 
OmB 
Sa 
SbA 
SbB 
SbC 
SbC2 
SbD 
SbD2 
SbD3 
SbE2 
SbE3 
ShC2 
ShD 
ShD2 
ShE 
ShE2 
ShF2 
SsD3 
SsE 3 
SsF3 
SyC2 
SyD 
SyD2 
SyE2 
SyF2 
SyF3 
Wa 
Wb 
Zo 
Zk 

Mappi ng uni t 

Marshall si lty clay loam, 5 to 9 per cent sl opes------------------------­
Marshall s i Jty clay loam, 5 to 9 percent slopes , moderately er oded-----­
Marshall si lty clay, loam , 5 to 9 percent slopes , severely er oded-------­
Marshall s i lty clay loam, 9 to 14 percent slopes-----------------------­
Marshall sil ty clay loam, 9 to l4 per cent sl opes , moderately er oded----­
Marshall silty cl ay loam, 9 to 14 percent slopes , severely er oded------­
Marshall silty clay l oam , 14 to 18 per cent s l opes , moderat ely er oded---­
Marshall silty clay loam, 14 to 18 percent s l opes , sever ely er oded-----­
Marshall silty c l ay loam, qenches , 0 to 2 percent sl opes---------------­
Marshal l silty clay l oam, benches, 2 to 5 per cent slopes---------------­
Marshall s i lty clay loam, benches , 5 to 9 percent slopes , moderatel y 

eroded----------------------------------------------------------------
Mi nden silty c l ay loam , benches-----------------------------------------
Nevin silty clay loam-- - -----------------------------------------------­
Nodaway silt loam-------------------------------------------------------
Nodaway silt l oam, channeled-------------------------------------------­
Olmi t z loam, 2 to 5 percent slopes--------------------------------------
Sandstone rock l and-----------------------------------------------------
Sharpsburg silty clay l oam , 0 to 2 per cent slopes----------------------­
Sharpsburg s i lty clay loam, 2 to 5 percent s l ope s----------------------­
Shar psburg s i lty clay loam, 5 t o 9 percent s l opes----------------------­
Sharpsburg s ilty clay l oam, 5 to 9 percent s l opes , moderately eroded---­
Sharpsburg s i lty clay loam, 9 to 14 percent slopes---------------------­
Sharpsburg s ilty cl ay loam , 9 t o 14 percent sl opes , moderately eroded--­
Sharpsburg s ilty clay l oam, 9 t o 14 percent sl opes , severely eroded----­
Sharpsburg s ilt y clay l oam, 14 to 18 percent sl opes , moderatel y er oded-­
Sharpsburg s i lty clay loam, 14 to 18 percent slopes, severely eroded---­
Shelby l oam, 5 to 9 percent sl opes , moderatel y eroded------------------­
Shelby loam, 9 to l4 percent sl opes------------------------------------­
Shelby loam, 9 to 14 per cent slopes , moderately eroded-----------------­
Shelby loam, 14 to 18 percent slopes-----------------------------------­
Shelby l oam , 14 to 18 percent slopes , moderately er oded----------------­
Shelby loam, 18 to 25 percent slopes , moderately eroded----------------­
Shelby soi ls , 9 to 14 percent slopes, severely eroded------------------­
Shelby soi ls , 14 to 18 percent sl opes, severely eroded-----------------­
Shelby soi ls , 18 to 30 percent slopes, severel y eroded-----------------­
Shelby-Adai r complex, 5 to 9 percent slopes, moderatel y eroded---------­
Shelby-Adair complex , 9 to 14 percent slopes---------------------------­
Shelby-Adair complex, 9 to 14 percent slopes, moderately eroded--------­
Shelby-Adair complex , 14 to 18 percent slopes , moderately er oded-------­
Shelby-Adair complex , 18 to 25 per cent slopes , moderately eroded-------­
Shelby-Adai r complex , 18 to 30 percent slopes , severely eroded---------­
Wabash si lty clay---- -------------------------- - -----------------------­
Wabash silty clay loam--------------- - - - --- - ----------------------------
Zook s i lty clay loam- --------------------------------------------------­
Zook silt loam, overwash---------------- - ----------------- - -------------
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U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

IOWA AGRICULTURAL EXPERIMENT STATION 

GENERAL SOIL MAP 
CASS COUNTY, IOWA 

SOIL ASSOCIATIONS 

Marshall association: Mostly nearly level to moderately 
sloping, well-drained soils on uplands 

Marshall-Shelby-Adair association: Mostly moderately 
sloping to steep, well-drained to somewhat poorly 
drained soils on uplands 

Sharpsburg association: Nearly level to steep, well 
drained or moderately well drained soils on uplands 

Sharpsburg-Shelby-Adair association: Mostly gently 
sloping to steep, well-drained to somewhat poorly 
drained soils on uplands 

Shelby-Adair association: Mostly strong ly sloping 
to steep, well-drained to somewhat poorly drained 
soils on uplands 

Nodaway-Zook-Colo association: Nearly level, moderately 
well drained to poorly drained soils on bottom lands 

Marshall-Bremer-Nevin association: Nearly level, well­
drained to poorly drained soils on benches 

October 1967 
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U. S. DEPARTMENT OF AGRICULTURE 

SOIL CONSERVATION SERVICE 

WORKS AND STRUCTURES 

Highways and roads 

Divided , . . . · , · • • · , • . , , 

Dual . •. • . • •... .•. . • • . 

Good moto r 

Poor motor . 

Trai l ... . . .. . . . . . 

Highway markers 

Nationa l Interstate. 

u. s .. . . ...... . . 

State or county .. . . . . .. . 

Rai lroads 

Single tra ck .. 

Mult iple tra ck ••...•.• . . 

Abandoned .... . ... . . 

Bridges and cross ings 

Road ... . ..•... . ... . . • 

Trail .•. •• . • • .•.. ... . • 

Rai lroad . • ••. • .. . ..... 

Ferry . . .. • . ... . . .. . • •. 

Ford . .. .. . ... . . ..• . . . 

Grade ... •. .... . .... .. 

R. R. ove r . . .. .. , . , , , , . 

R. R. under . . 

Tu nnel 

Buildings 

School 

Church 

Mines and Quarries ... ...•.. . 

Pits, gravel or other . .. .• . • , , . 

Power l ine ... . . . 

Pipeline . . . . .. . .• .. , ... , 

Cemetery . . .. . • .. • .. . •.. , . 

Dams . . . ... .. . •• . 

Levee . ... . ... . . 

Ta nks .. . .. 

Well , oi l or gas .. . . . • .. .. . 

C, 
0 
0 

-I- ~ -+- -I- -t-

' 

---+---1----

0 - --- 0 ---- 0 

1---i 1---i 1----i 1----i 

rt--: 
L_J 

I I I ii ii Ii I I I I i I I II I f I 

CONVENTIONAL SIGNS 
BOUNDARIES 

Nati onal or state ... . . • . • • . . 

County . ........... . ..•. 

Minor civil division . .. . .. . . 

Land divi si on corners . . ..•.. • 

Rese rvation . .. . • .. ....... . 

Land grant ... . ... .. ..... . 

Small park, cemete ry, airport . . 

DRAINAGE 

Strea ms, double- li ne 

Perennial . . . . . . ... •. .• . 

Intermittent. .... . . .... . . 

St rea ms, single-line 

Perennial . . . . . • .. . 

In termittent 

~ 

Crossa ble wit h t illage 
implements . . . . . . . . . . . _.,- -- ··--.. 
Not crossa ble with till age 
impl ements .. . 

Not crossab le wi th ti ll age 
im pl emen ts, stabilized grade 

Canals and ditches . . . . .. .. . . 

Lakes and ponds 

Perenn ia l . .. . . • . . . . •. . . .. 

Interm ittent . . . . •.. .. ...... 

Well s, water . . 

Spring ..... . 

Marsh or swa mp 

We t spot ... . • • .• . . . ... . . . 

All uvia l fan . ... .. . . ...... . 

Drainage end .. • . . . ....•.• 

RELIEF 

Esca rpm ents 

Bed rock . 

Other . . . ... .. ... • . .• . • • 

Prominent peak ....•. .. . .. 

Depressions 

Crossable with t i llage 
implements . . . . ... ... ... . . 

Not crossable with tillage 
implements ......... . . . . •. 

Contains wa ter most of 
the t ime . . .. . ... . . .... .. . 

.,,,,.- · . .. --.... .. .. --····--
CANAL 

,,,.----_,,,,. .... 
' I ----- .... ___ ,,,. 

o + flowing 

.ill.l. 

- -- ·- .- ·__. 
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La rge Small 

CASS COUNTY, IOWA 

SOIL SU RVEY DATA 

~ 
Soil boundary ~ 
and sym bol • . ... • .....• ........ 

Gravel . . ...... . .• . .. .. .. .... . 

Stony, very stony . . ... . ...• . . . . • . 

Sandstone or 
limestone outc rops 

Sha le outcrops .... 

Sand spot . . . ........ .. ....•.• 

Gumbo or scabby spot. . ... •. . . . . . 

Made land . . . .. .. ... . . . .... .. . 

Seve rely sheet eroded spot .. . •. . .. 

Blowout, wind erosion . 

Gully, not crossa ble 

O o 0 

0 0 000 

V V 

wi th t i llage implements rvvvvvv 

Clay spot, less than 2 acres. . . . .g 

Clay spot, narrow band, 
2 to 5 acres . . . . . . . . . . . . . . . . ,>;; - ;((• - ·X.: 

Calca reous spot, less than 2 acres . . . 0 

Calca reous spo t, narrow band, 
2 to 5 ac res . . . . . . . . . . . . . . . . 0 - 0 - 0 

Spot of Co rley soil, 
less t han 2 ac res . . . . . . . . . . . . . . . + 
Spot of She lby so il, 
less than 2 ac res . . . . . . . . . . . . . . :j:t: 

Spot of Shelby soi l, narrow band, 
2 to 5 acres. . . . . . . . . . . . . . . . # - :j::j: - :j:j: 

,, 

SYMBOL 

AdC2 

AdD 
AdD2 

AdE2 

A,C3 
AsD3 

AsE3 

Au 
Ay 

Br 

Co 
CdC 
CdC2 

CdD 
CdD2 

CeD3 

Cg 
Ch 
Cn 
CoA 

GoD 
GoD2 
GoE 
GoE2 
GoF2 
G,E3 

HoD2 

Hu 

JdA 
JdB 
JdC 
JoB 

Ke 

LoB 
LaC 
LaC2 

LoD 
LaD2 

LoE 
LaE2 

LbB 
LdD3 
LdE3 

Ma 
MhA 
MhB 

IOWA AGRICULTURAL EXPERIMENT STATION 

SOI L LEGEND 

The first capitol letter is the initial one of the soil name. 
A second capitol letter, A, B, C, D, E, o r F, shows the 
slope . Most symbols wi thout a slope letter a re those of 
nearl y level soils or land types, but some are for land 
types that hove o cons ide rable range of slope. A final 
numbe r, 2 or 3, in the symbol, shows that the soil 1s 
moderately e roded or severely eroded . 

NAME 

Adair cloy loam, 5 to 9 percent slopes, moderately 
e roded 

Adair clay loom, 9 to 14 percent s lopes 
Adai r clay loam, 9 to 14 percent slopes, moderately 

e roded 
Adai r clay loam, lA to 18 percent slopes, moderately 

e roded 
Ada ir soi Is, 5 to 9 percent slopes, severely e roded 
Ada ir and Shelby soils, 9 to 14 percen t slopes, 

severe ly e roded 
Adair and Shelby soils , 14 to 18 percent slopes, 

severe ly eroded 
Al luvial land 
Ankeny fine sandy loam 

Bremer silty clay loom 

Calco silty cloy loam 
C la r inda silty clay loam, 5 to 9 percent slopes 
Clorinda silty cloy loam, 5 to 9 percent slopes, 

moderately eroded 
Clor inda s i lty cloy loam, 9 to 14 percent slopes 
C lor inda si lty clay loom, 9 to 14 percent slopes, 

moderately e roded 
Clor inda so il s , 5 to 18 percent slopes, severely 

e roded 
Co lo s i lty clay loom 
Co lo s i lt loom, overwash 
Colo-Nodaway complex 
Cor ley s il t loom, 0 to 2 percent s lopes 

Garo loam, 9 to 14 percent s lopes 
Garo loom, 9 to 14 percent slopes, moderately eroded 
Gara loam, 1A to 18 percent s lopes 
Gara loom, lA to 18 percent slopes, moderately eroded 
Gora loom, 18 to 25 percent slopes, moderately e roded 
Garo soils, 14 to 18 percent slopes, severely e roded 

Hagener soils, 9 to 18 percent slopes, moderately 
e roded 

Humeston silt loom 

Judson silt loom, 0 to 2 percent slopes 
Judson s i It loom, ~ to 5 percent slopes 
Judson silt loom, 5 to 9 percent slopes 
Judson-Co lo complex, 2 to 5 percent slopes 

Kennebec silt loam 

Ladoga silt loom, 2 to 5 percent slopes 
Ladoga si It loam, 5 to 9 percent slopes 
Ladoga silt loom, 5 to 9 percent slopes, moderately 

eroded 
Ladoga silt loom, 9 to 14 percent slopes 
Ladoga silr loom, 9 to 14 percent slopes, moderately 

eroded 
Ladoga silt loom, 14 to 18 percent slopes 
Ladoga silt loom, 14 to 18 percent slopes, moderately 

eroded 
Ladoga silt loom, benches, 2 to 5 percent slopes 
Ladoga soi Is, 9 to 14 percent slopes, severely eroded 
Ladoga soils , 14 to 18 percent slopes, severely eroded 

Marsh 
Marshal I silty cloy loam, 0 to 2 percent slopes 
Marshall silty cloy loom, 2 to 5 percent slopes 

SYM BOL 

MhC 
MhC2 

MhC3 

MhD 
MhD2 

MhD3 

MhE2 

MhE3 

MmA 
MmB 
MmC2 

Mn 

Ne 
No 
Nw 

OmB 

Sa 
SbA 
SbB 
SbC 
SbC2 

SbD 
SbD2 

SbD3 

SbE2 

SbE3 

ShC2 
ShD 
ShD2 
ShE 
ShE2 
ShF2 
SsD3 
SsE3 
SsF3 
SyC2 

SyD 
SyD2 

SyE2 

SyF2 

SyF3 

Wo 
Wb 

Zo 
Zk 

NAME 

Marshall silty cloy loam, 5 to 9 percent slopes 
Marshall s i lty clay loam, 5 to 9 percent s lopes, 

moderate ly e roded 
Marshal I s i lty cloy loam, 5 to 9 percent slopes, 

severely e roded 
Marshall silty cloy loam, 9 to 14 percen t s lopes 
Marshall silty cloy loom, 9 to 14 percent s lopes , 

moderately e roded 
Mars ha ll s il ty c lay loam, 9 to 14 percent s lopes, 

severe I y e roded 
Marshall si lty cloy loom, 14 to 18 percen t s lopes, 

modera tely e roded 
Marshall silty clay loam, 14 to 18 percen t slopes, 

severely e roded 
Marshal l s i lty c loy loom, benches, 0 to 2 percent slopes 
Marshall silty c loy loam, benches, 2 to 5 percent slopes 
Marsha ll silty cloy loam, benches, 5 to 9 percent slopes, 

moderate ly e roded 
Minden silty cloy loom, benches 

Nevin s ilty cloy loam 
Nodaway si It loom 
Nodaway silt loom, channeled 

O lmitz loom, 2 to 5 percent slopes 

Sa ndstone rock lond 
Sha rpsbu rg s i lty c loy loom, 0 to 2 percent slopes 
Sha rpsburg sil ty clay loom, 2 to 5 percent s lopes 
Sha rpsburg s i lty c loy loam, 5 to 9 percent s lopes 
Sharpsburg silty cloy loom, 5 to 9 percent slopes, 

moderately e roded 
Sharpsburg s i lty clay loom, 9 to 14 percent s lopes 
Sharpsbu rg silty clay loam, 9 to lA percen t s lopes, 

moderately e roded 
Shorpsburg silty cloy loam, 9 to lA percent slopes, 

severely e roded 
Sharpsbu rg sil t y c loy loom, 14 to 18 percent slopes, 

moderately e roded 
Sharpsburg s il ty clay loom, 14 to 18 percent s lopes, 

severely e roded 
She lby loam, 5 to 9 percent slopes, moderately e roded 
She lby loom, 9 to 14 percent slopes 
She lby loom, 9 to 14 percent s lopes , moderately e roded 
Shelby loam, 14 to 18 percent slopes 
Shelby loom, 14 to 18 percent slopes, moderately e roded 
Shelby loam, 18 to 25 percent slopes, moderate ly e roded 
Shelby soils, 9 to 14 percent slopes, severely e roded 
Shelby soils, 14 to 18 percent slopes, severely eroded 
Shelby soils, 18 to 30 percent slopes, severely eroded 
Shelby-Adai r complex , 5 to 9 percent slopes, moderately 

eroded 
Shelby-Adair complex, 9 to 14 percent slopes 
Shelby-Adai r complex, 9 to 14 percent slopes, moderately 

eroded 
Shelby-Adai r complex, 14 to 18 percent slopes, moderately 

eroded 
Shelby-Adai r complex, 18 to 25 percent slopes, moderately 

e roded 
Shelby-Adair complex, 18 to 3) percent s lopes, severely 

e roded 

Wabash silty clay 
Wabash s i lty cloy loom 

Zook s ilty cloy loam 
Zook silt loom, overwash 

So il map constructed 1967 by Cartograph ic Division, 
So i I Conservation Service, USDA, from 1955 aerial 
photographs . Contro lled mosaic based on Iowa p lane 
coord inate system, south zone, Lambert conformal 
conic projection, 1927 North American datum. 
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