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Mzjor fieldwork lor this soil survey was done in the period 1958-62. Soil names and descrip-
tions were approved in 1965. Unless otherwise indicated, statements in the publication
refer to conditions in the county in 1962 This
Conservation Service and the Missouri Agricultural Experiment Station. It i# part of the
technical assistance furnished to the Worth County Soil and Water Conservation District.

survey was made cooperatively by the Soil

HOW TO USE THIS SOIL SURVEY

HIS SOIL SURVEY of Worth

County contains information that can
be applied in managing farms and wood-
lands; in selecting sites for roads, ponds,
buildings, or other structures: and in
judging the suitability of tracts of land
for agriculture, industry, or recreation.

Locating Seils

All of the soils of Worth County are
shown on the detailed map at the back of
this survey. This map consists of many
sheets that are made from serial photo-
graphs. Each sheet is numbered to cor-
respond with numbers shown on the Index
to Map Sheets,

On each sheet of the detailed map, soil
areas are outlined and are identified by
symbols. 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 & pointer
shows where the symbol belongs,

Finding and Using Information

The “Guide to Mapping 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 symbel.
It shows the page whers each kind of soil
is described, and also the page for the
eapability unit in which the soil has been
pliced.

Interpretations not included in the text
can be developed by grouping the soils ac-

cording to their suitability or limitations
for a particular use. Translucent material
can be used as an overlay over the soil map
and colored to show soils that have the
same limitation or suitability, For ex-
ample, soils that have a slight limitation
for a given use can be colored green, those
with & moderate limitation can be colored
yellow, and those with a severe limitation
can be colored red.

Farmers and those who work with,
Jarmers can learn about use and mangage-
ment of the soils in the soil descriptions
and in the discussions of the capability
units.

Foresters and others can refer to the
section “Woodland Uses of the Soils” for
facts about woodland in the county.

Game managers, sportsmen, and others
coneerned with wildlife will find informa-
tion about soils and wildlife in the section
“Wildlife.”

Engineers and builders will find, under
“Engineering Uses of the Soeils,” tables
that give engineering descriptions of the
soils in the county and that name soil fea-
tures that affect engineering practices and
structures.

Scientists and others can read about
how the soils were formed and how they
are classified in the section “Genesis, Mor-
phology, and Classification of Soils.”

Newoomers in. Worth County may be
especially interested in the section “Gen-
eral Soil Map,” where broad patterns of
solls are described. They may also be in-
terested in the section “Additional Facts
About the County.”

For sale by the Superintendent of Documents, 1.8, Government Printing Ofcs
Washington, D,C. 20402
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GUIDE TG MAPPING UNITS

[Fer s full description of a mepping unit, read both the &escription_of_the mapping unit and the description of’thé'soil series to which it belongs,

[See teble 1, page 5, for approximate acreage and proportionate éxtent of goils and table 2, pége 27, for estimated averasge acre yields. For facts
about woodland, see the section "Woodland Uses of the Soils" beginning on page 26, For information significant to engineering, see section be-
ginning on page 30] : o ' -

Capability unit

) Described - . Capability unit - ) : : _ _ Described
Map : ’ _ on ; _ Map T on —

symbol Mapping unit page Symbecl Page symbol Mapping unit : rage Symibol Page
AgB2 - -Adair silt loam variant and Adair loam, 2 to 5 percent slopes, modera- | e Nevin silt JoGre—m e e e e e e e e e - 16 ITw-1 24

£y T OAE o o m o e ke m e ——————— 7 IIe-6 23 No Fodaway Silf LoSIlrr=———re=s;e;c e e e e e m— e ————————————— 16 I-1 23
AsC Adair and Shelby loams, 5 to 9 percent 8lopegS--———————-— oo 7 ITTe-6 2k Nw Nodaway silt losm, overfloW-s-smeememmnesreec-eecesescsessess s ——— . 16 | IIIw-1 24
AsC2  Adseir sand Shelby loams, & to 9 percent slopes, moderately eroded------- T IITe-6 2h OaB Clmitz loam, 2 to 5 percent slopeS=ee=—eemmm - 17 ILe-1 23
AsC3  Adair and Shelby soils, 5 to 9 percent slopes, severely eroded--------- 7 IVe~6 25 . OkB Olmitz-Kennebee complex, O to 5 percent slopes=--e-—-mmmmmmmmeeeeoo - 17 ITe-1 23
Aun . Alluvial lande-—--resme e e —————— T IITw-1 - 24 PeB Pershing silt loam, 2 to 5 percent slopeSemes—————— e oo - 18 | ITe-6 23
FbA Edins silf loam, benches, 0 to 3 percent slopeSee=—mrmrerscrcsccnone—na Q ITw-1 2l PeB2 - Pershing silt leoam, 2 to 5 percent slopes, moderately eroded-------- 18 IITe-6 oh
GaD2 Gara lecam, 9 to 14 percent slopes, moderately eroded-sssmmmmecamam—wawa= 9 IVe-6 -85 * PeC Pershing silt loam, 5 to @ percent slopeSmmm——————r—mmmo——re—cecrae= 18 - IIIe-6 24
GaE2 Gara loam, 1h to 20 percent slopes, moderately eroded-=eae-e-uwo oo muaa 9 VIe-6 - 25 Pel2: Pershing silt loam, S to 9 percent slopes, mederately erodede----- -~ 18 IIIe-6 2k
GaF Gara loam, 20 to 35 percent slopege-s— oo ce e aa 9 | Viie-6 - 25 PrB Pershing silt loam, benches, 2 to 5 percent slopes--=eereccccceaaaa- 18 Ile-6 - 23
GrF3 Gare soils, 20 to 35 percent slopes, severely eroded----—-—-—-em—m—eeeo ~10 [ VIIe-6 25 PrB2 Persghing silt loam, benches, 2 to 5 percent szlopes, moderately ,
¢sB Grundy silt loam, 2 to 5 percent slopeS-——-——-————- - e 10 ITe-6 23 P OAEAm —m = e e e - 18 IITe-6 .24
GsB2  Grundy silt loam, 2 to 5 percent slopes, moderately eroded-----—---——--— 10 IITe-6 2l Prcz Pershing =silt loam, benches, 5 to 9 percent slopes, moderately '
GuA Grundy silt loam, benches, O to 2 percent slopeg---——-——-———-om—mo—omoen 10 IIw-1 o BT OABTmm = e e e 18 ITTe-6 2k
GuB Grundy silt loam, benches, 2 to 5 percent slopes-—-----—-—-c--mmmmmmeoo n " ITe-6 23 PsC3 Pershing and Grundy soils, benches, 5 to 9 percent slopes, severely
GuC2  Grundy silt loam, benches, 5 to 9 percent slopes, moderately erodede--= 11 IiTe-6 24 L s B T ——————— 18 IVe-6 a5
Ke Kennebee silt 1oAm-ee e e e oo e e e e 11 I.1 Qan JaB Sharpsburg silt leoam, 2 to 5 percent slopeger---—-——recremeeeemeeena 19 IIe-6 23
Kel Keswick loam, 5 to 9 percent slopes——--———ommmmmmmmm - 12 Ille-6 2 SaB2 Sharpsburg silt loam, 2 to 5 percent slopes, moderalely ercded---—n= - 19 ITe~6 23
KeC2 Keswick loam, 5 to 9 percent slopes, moderately ercded-----—r-———r-——- - 12 ITIe-6 24 Sal Sharpsburg gilt loam, 5 to 9 percent slopeSmmrmem—=rrmcmecorccccccoroe= 19 IIIe-6 -2k
K2  Keswick lcam, valleys, 5 to 9 percent slopes, moderately eroded-------- iz ITIe-6 .. 2h Sal2 Sharpsburg silt loam, 5 to 9 percent slopes, moderately ercded~---- - 19 IIIe-6 2L
KkD2  Keswick leam, valleys, 9 to 1Lk percent slopes, moderately eroded-----—-- iz Vie-6 .25 Sh Sharpsburg silt loam, benches, 3 to 8 percent slopes-m-—----r—meoonn 19 IIe-6 23
XsC3 Keswick solls, 5 to 9 percent slopes, severely eroded-----—---——-————on 13 IVe-6 - 25 SaC3  Sharpsburg soils, 5 to 9 percent slopes, severely eroded=---------~= 20 IVe-6 25
KvC3 Keswick soils, velleys, 5 to § percent slcpes, severely ercded--------- 13 IVe-6 25 S8hD . Shelby loam, § to 14 percent slopes=s-=-mmmmm—o—mce—mac oo ammaa : 20 IVe-6 25
KvD3 Keswick scils, velleys, 9 to 1k percent slopes, severely eroded-----~-= 13 VIe-6 25 Shp2 Shelby loam, 9 to 14 percent slopes, moderately eroded-------wa--cuu- 20 IVe=6 25-
LaB Ladoga silt loam, 2 to 5 percent SlopES—m——=m——m—me- o m e 13 Ile-6 23 S8hE . Shelby loam, 14 to 20 percent 5lopeS——--me—mmewmam oo acm e 20 Vie-6 25
LaC2 Ladoga silt loam, 5 to 9 percent slopes, moderately ercded-----ce====== 13 IITe-6 2h - 8HR2 - Shelby loam, 14 to 20 percent slopes, moderately eroded-—=-------o—n - 20 VIe-6 25
Lal2 ZLadoga silt loam, 9 to 14 percent slopes, moderately erodedem-=msaco=—o= 13 IVe-6 a5 Shi Shelby loam, 20 to 30 percent slopeS--—-—-———-———mmmmmmmm e 20 Vile-6 25
LbB Ladoga silt loam, benches, 2 to 5 percent slopeg-~--er-rmrcememccaccuacaa 1l Ile-& 23 SrE3 Shelby and Gara soils, 9 to 20 percent slopes, severely eroded---em= 21 VIe-6 25
IbC2 ILadoga silt loam, benches, 5 to 9 percent slopes, moderately eroded--—- 1k IITe-6 2k Te Terrace esCarpPMENt S—-———m - Mo e e M mLmm e m e —— e —— e ————— 21 Vie-6 25"
Lo Lagonds and Clarinda soils, 5 £0 11 percent $10p@S=mmw-w—ssco—m—m—mmoow 14 IITe-6 2L Wa Wabash silty lage———o oo m e ——————— 21 ITTw-14 al
LeC2  Lagonde and Clarindas soils, 5 to 11 percent slopes, moderately eroded-- 15 IITe-6 a2l Wb Wabash silty clay loff--—r——-<remerer— e m— o mmmamm———— o - 21 ITw-1 2L
LeC3 Lagonda and Clarinda soils, 5 to 11 percent slopes, severely eroded----= 15 IVe-6 25 '

{o% " *E10g) 8% - O BFI-BLT
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SYMBOL

AaB2

AsC
AsC2

AsC3
Au
EbA
Gal¥2
GaE?
Gal
GrF3
Gsh
GsH2
GuA

GuB
GulC2

ke
Kel
Kel2
KkC2
KkD2

KsC3
K (C3

KvD3
LaB

LaC2
Lab2

LbB
LbC2

LeC
LeC2

LeC3

SOIL LEGEND

The first copital letter is the initial one of the sail name,

A secand capital letrer, A, B, C, D, E, or F, shaws the slope.
Most symbols without @ slope letter are those of nearly level
sails ar lond types, but some are for 1and types that have o
consideratle range in slope. Solls that are named as moderotely
eroded or severaly aroded have a final number, 2 ar 3, in their

symbol,

Ladoga silt loam, beaches, 2 to 5 parcent slopes

Ladeaa silt loam, benches, 3 ta @ percent slopes,

 moderately eradad

Lagorda and Clarinda soils, 3 to 11 percent slopes

Lagorda and Clarinda soils, 5 to 11 percent slopes,
moderalely eroded

Lagonda and Clarinda seits, 3 re 11 parcent slopes,
severely ercded

NAME SYMBOL NAME
Addir silr loam variant and Adair oam, 2 to 5 percent Me Mevin silt lcam
slopes, moderately ercded Ne Nodaway silt |oam
Adair and Shelby loams, 5 1o 9 percent slopes Nw Nedaway silt loam, overflow
Adair ond Shelby leams, 5 to 9 percent slopes, moderotely
ercded CoB Qlmitz loam, 2 to 5 parcent slopas
Adair and Shelby soils, 3 10 & percant slopes, severely OkB Olmitz=Kennebee complex, 0 to 5 percent slopes
ercded
Allovial long PaB Pershing silt loam, 2 to 3 percent slopes
PeB2  Pershing silt loam, 2 to 5 percent slopes, moderately
Eding silt loam, benches, 0 to 3 percent slopes craded
Fel Fershing silt loam, 3 to ¥ peteart siopes
Garo loam, % 1o 14 percent slopes, maderately eraded Pel2  Pershing silt loom, § to % percent siopes, moderately
Gara loam, 14 to 20 percent slopesz, moderately eroded aroded
Gara loom, 20 to 35 percent slopes PrB Pershing silt loam, benches, 2 te 5 percent slopes
Gara scils, 20 ta 33 percent slopes, severely eraded Pr2 Pershing =ili loam, banches, 210 5 percent slopes,
Grundy silt loam, 2 ta 2 percent slapes mederalely erodad
Grundy silt loam, 2 to 5 percent slopes, moderarely Pri2 Pershing silt laam, benchas, 5 ro % percent slopes,
ersded maderately eroded
.Grundy silt loom, beaches, O to 2 percent slopas PsC3  Parshing and Crundy seoils, benches, 5 to ¥ percent slopes,
Grundy silt loam, benches, 2 ta 5 percent slopes severcly eraded
Grundy silt loam, benches, % to 9 percent slopes,
moderotely arndad 5aB Sharpsburg silt loam, 2 to 3 percert slopes
SaB2  Sharpshurg silt laam, 2 te 5 percent slopes, moderately
Kenncbeo silt leam eroded
Keswick loam, 9 to ? percemt slopes Sall Sharpshurg silt leam, 5 to % percent slopes
Keszwick loam, 5 te @ percent slapes, moderately eroded SaC2  Skarpsiourg silt loam, 5t 9 percent slopes, mederately
Keswick loam, valleys, 5 to P percent slopes, moderately eraded
ercded SeiZ Skarpsburg silt loam, benches, 3 to 8 percent slopes
Keswick loam, valleys, 9 to 14 percent siopes, maderately SqC3 Sharpsburg soils, 5 to 9 percent slopes, severely eroded
eroded ShD Sheiby loam, 9 o 14 percent slopes-
Keswick scils, D to 9 parcant slopes, severely eroded ShiD2 Shelby lonm, 9 to 14 percent slapes, moderately eroded
Keswick scifs, valleys, 5 to 9 percent slopas, saversly ShE Shetby loam, 1410 2 percent slopes
eroded ShE2 Shetoy foom, 4 to 20 percent slopes, moderately eroded
Keswick =aits, valleys, ¥ to 14 percent slopes, severaly ShF Shelby loam, 20 to 30 percent slopes
eraded SE3 Shelby and Gara soils, 9 to 20 parcant slopes, seversly
eroded
Ladega silt loam, 2 to 5 percent slopes
Ladoga silt leam, 5 to 7 percent slopes, moderately Te Terrace escarpments
aroded ’
Ladega silt leam, ¢ te 14 percent slopes, moderately Yo Wabash- stlry clay
aroded Wh Wabash =ilty clay loam
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ORTH COUNTY is in the northwestern part of
Missouri (fig. 1). It is the smallest county in the

State and has a total area of 170,880 acres. Grant City, the

" county seat, is near the center of the county. It had a popu-
lation of 1,061 in 1960.* In the same year, the county had

a population of 3,936,

*
COLUMBNA

3 ST LOUIS
\™

7] \* | JEFFERSON CITY,

£

h

A
.
JOPLIN SPRINGPIBLD)
*State Agricultural Experiment Station

Figure 1.—Location of Worth County in Missouri.

Farming is the principal enterprise in the county. In
1959 slightly more than 93 percent of the land area was in
farms, mainly cash-grain and livestock farms. The prin-
cipal field crops are corn, soybeans, and oats, but alfalfa
and other legumes and grasses are grown for hay or pas-
ture. The principal kinds of livestock are cattle, hogs, and

sheep.

Mgst of the soils have gentle to moderate slopes, and
many of these sloping soils are eroded. Wetness is a hazard
in about half of the acreage of bottom-land soils.

! Statistics used are from reports of the U.S. Bureau of the
Census. .

General Soil Map

The general soil map at the back of this survey shows,
in color, the soil associations in Worth County. A soil
assoclation is a landscape that has a distinctive propor-
tional 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 in one association may occur in
another, but in a different pattern.

A map showing 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 who want to know
the location of large tracts that are suitable for a certain
kind of farming or other land use. Such a map is not suit-
able for planning the management of a farm or field, be-
cause the soils in any one association ordinarily differ in
slope, depth, stoniness, drainage, and other characteristics
that affect management.

Four soil associations are in Worth County. They are
described in the following paragraphs.

1. Shelby-Lagonda-Sharpsburg Association

Sloping to hilly, moderately well drained or somewhat
poorly drained soils that have developed in glacial till on
side slopes and in loess on ridgetops

This soil association occupies most of the areas between
streams in the western two-thirds of the county (fig. 2).
It makes up about 49 percent of the total acreage in the
county.

Shelby soils are more sloping than others in the associa-
tion and occupy the largest area. They are loamy, moder-

- ately well drained soils that developed in glacial till. They

have a subsoil of yellowish-brown clay loam.

The Lagonda are somewhat poorly drained soils near
the heads of drainageways and on nearby side slopes. They
have developed mainly in erosional sediment and glacial
till, but to some extent in shallow loess. Their surface layer
is generally silty. The lower part of their subsoil consists
of grayish-brown silty clay that in a few places contains
small amounts of gravel and coarse sand. The Lagonda
soils are seepy and wet during rainy seasons and are sub-
ject to severe erosion if they are not protected. Their slopes
range from 5 to 11 percent.

The Sharpsburg soils are gently sloping to moderately

1
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Figure 2.—Typical landscape in association 1 showing relationship of major soils and the underlying material. Some
of the soils overlie a paleosol, or buried soil.

sloping and are moderately well drained. They have devel-
oped in a layer of loess, 4 to 10 fect thick, on ridgetops,
(liwides, and benches. Their subsoil is brown silty clay
oam.

Moderately well drained Adair soils occupy a minor
acreage below the Sharpsburg soils and above the Shelby.
Well drained and moderately well drained Olmitz and
Kennebee soils occupy another small acreage in drainage-
ways that dissect the association. Areas of Clarinda soils
occur within larger areas of Lagonda soils.

This association contains mostly general farms sbout
240 acres in size. The less sloping areas are cultivated, and
the steeper areas are kept in permanent pasture. Becf
cattle and other kinds of livestock are raised on many of
the farms. Row crops are grown extensively, and also
other crops commonly grown in the county. Erosion is
the chief hazard to farming these soils.

2. Shelby-Lagonda-Grundy Association

Moderately sloping to Rilly, moderately well drained or
somewhat poorly dreined soils that have deweloped in
glacial (il on side slopes, and somewhat poorly drained
soils that have developed in loess on ridgetops

This soil association is similar to association 1, except
_ that the soils that formed in loess on the ridgetops are
mainly of the Grundy instead of the Sharpsburg series.

The association makes up about 20 percent, of the county
~ and occupies most of the inferstream divides in the eastern
third. The native vegetation was prairie grasses.

Shelby soils make np the largest part of the association.
They are steeper than the other soils and are loamy and
moderately well drained. These soils have developed in
1glacial till. They have a subsoll of yellowish-brown clay
oam.

The Lagonda soils are somewhat poorly drained. They
oceur near the heads of drainageways and on nearby side |
slopes, below ridgetops occupied by Grundy soils. The
Lagonda soils have developed mainly in erosional sediment
and glacial till, and to a lesser extent in shallow loess,
Their surface layer is gencrally silty, Their subsoil con-
tains some gravel and coarse sand, and the lower part is
grayish-brown silty clay. These soils have slopes of 5 to 11
percent. They are subject to severe erosion, especially if
they are cultivated and are not protected. They are seepy
and wet during rainy seasons. T

The Grundy seils are gently sloping and, like the La-

nda, are somewhat poorly drained. They have developed
n a layer of loess, 4 to 10 feet thick, on ridgetops, divides,
and benches. The surface layer of these soils is dark-
colored silt loam, and their subsoil is dark grayish-brown
silty clay. '

Minor soils are those of the Adair, Olmitz, Kennebec
and Clarinda series. The Adair soils are moderately woll
drained. They oceur throughout the association, below
areas of Grundy soils but ahove arcas of Shelby soils. The
Olnitz and Kennebec soils are moderately well drained or
well drained, and the Clarinda soils are poorly drained.
The Olmitz and Kennebee soils occur along the drainage-
ways that dissect this assceiation. The Clarinda soils oe-
cur within larger areas of Lagonda soils,
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Geperal farming is practiced throughout this assoeia-
tion, The dissected areas are commonly used for perma-
nent pasture, and the gently sloping areas are cultivated.
Erosion has been severe in many places where the sloping
-s0ils have been cnltivated.

3. Gara-Keswick-Pershing Association

Moderately sloping to steep, moderately well drained soils
that have developed in glacial Wil on side slopes and
ridges, and somewhat poerly drained soils that have devel-
oped in loess on bench terraces and ridgetops

This soil association eonsists mainly of steep (Fara soils
and of other soils on narrow bench terraces and ridgetops
near rivers and creeks (fig. 3). Originally, it had a cover of
trecs that in some areas were scaitered and in others grew
in & dense stand. Erosion has been severe in most of the
enltivated fields. The association occupies about 9 percent
of the county.

The Gara soils, moderately well drained soils that have
slopes of 9 to 35 percent, occupy more than half of this as-
sociation. They have a loamy surface layer and a subsoil of
yellowish-brown c¢lay loam. These soils have developed in
glacial till. In most places they are covered with trees and
grasses and arc used for pasture. '

The Keswick soils are moderately well drained and are
moderately sloping. They have developed in glacial till.
Some areas of Keswick soils are on ridgetops below the
Ladoga soils of the divides and above the Gara soils of
the lower slopes, Other areas are on side slopes above
the flood plains. o

The Pershing soils are somewhat poorly drained and
arc gently sloping to moderately sloping. They are on up-
lands and benches, mainly in the eastern half of the county.
These soils are silty and have developed in loess.

A minor acreage of this association is made up of mod-
erately well drained Ladoga and Olmitz soils and of lime-
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stone outcrops. The Ladoga soils, like the Pershing, are on
benches and on rounded ridgetops in the uplands, and they
have slopes of 2 to 9 percent. They are within or adjacent
to areas that were originally timbered. The Olmitz soils
are in drainageways and at the base of colluvial slopes.
The limestone outcrops occur in an area less than 100
acres in size In parts of the association bordering the East
Fork Grand River. From some of these outcrops, rock is
quarried for use in the construction of roads.

Some of the soils of this association were the first to be
cultivated by the early settlers. Now, the soils are used
mainly for pasture and trees, though cultivated crops are
grown on a small acreage of gently sloping soils of the up-
lands and on small patches of soils of the bottom lands.
Severe erosion has oceurred in most of the areas that have
been cultivated, Livestock farming is an important enter-
prise in this association,

4. Wabash-Nodaway-Kennehec Association
Nearly level, poorly dramed soils that have developed in
cloyey sediment, und moderately well drained or well

drained soils that have developed in silty alluvium ; mainly
on food plaing '

This soil asseciation consists mainly of soils on flood
plains (fig. 4), but it contains a small acreage of soils on
benches. The association occupies about 22 percent of the
county.

The Wabash soils oceur on flood plains of all the major
streams, and they are subject to occasions] flooding. They
have developed in fine-textured alluvium, mostly under
grasses, and are dark colored and poorly drained. Their
surface layer is silty clay loam to clay, and the lower part
of their profile is silty clay or clay, o _ -

The Nodaway soils are moderately well drained or well
drained and are moderately dark colored. They have de-
veloped in silty recently deposited alluvium, mainly under
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Figure 3—Typical landscape in association 3 showing relationship of major soils and the underlying material.
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Figure 4—Typical landscape in association 4 showing relationship of major soils and the underlying materials.

trees. These soils are close to the stream channel and are -

subject to frequent or occasional flooding.

The Kennebee soils generally lic between areas of Wa-
bash and Nodaway soils. They are dark colored, are well
drained or moderately well drained, and have a silty sur-
faco layer. Flooding is not a serious hazard, and these
soils are suited to most crops grown in the area.

How This 'S'urve.y Was Made

Soil scientists made this survey to learn what kinds of
soils are in Worth County, where they are located, and how
they can be used.

They went into the county knowing they likely would
find many soils they had already seen, and perhaps some
they had not. As they traveled over the county, they ob-
served steepness, length, and shape of slopes: size and
gpeed of streams; kinds of native plants or crops; kinds
of rock; and many facts about the soils. They dug many
holes to expose soil profiles. A profile is the sequence of
natural layers, or horizons, in a seil; it extends from the
surface down into the parent material that has not been
changed much by leaching or by roots of plants.

The soil scientists made comparisons ameng the profiles
they studied, and they compared these profiles with those
in counties nearby and in places more distant. They classi-
fied and named the seils according to nationwide, uniform

rocedures. To use this survey cfficiently, it is necessary to
ow the kinds of groupings most used in a local soil
classification.

Soils that have profiles almost alike make up a soil series.
Ercept for different texture in the surface layer, all the
soils of one series have major horizons that are similar in
thickness, arrangement, and other important character-
istics. Each goil series is named for a town or other geo-
graphic feature near the place where a soil of that series

was first observed and mapped. Adair and Shelby, for ex-
ample, are the names of two soil series. All the soils in the
United States having the samo series name are essentially
alike in those characterisiics that go with their behavior in
the natural, untouched landscape. Soils of one series can
differ somewhat in texture of the surface soil and in slope,
stoniness, or some other characteristic that affects use
of the soils by man.

Many soil series contain soils that differ in texture of
their surface layer. According to such differences in tex-
ture, separations called soll types are made. Within a
series, all the soils having a surface layer of the same
texture belong to one soil type. Wabagh silty clay and Wa-
bash silty clay loam are two soil types in the Wabash
serieg, The diflerence in texture of their surface Iayers is
apparent from their names.

Some types vary so much in slope, degree of erosion,
number and size of stones, or some other feature affecting
their nse, that practical suggestions about their manage-
ment could not be made if they were shown on the soil map
as one unit, Such soil types are divided into phases. The
name of a soil phase indicates a feature that affects man-
agement. For example, Sharpsburg silt loam, 2 to 5 per-
cent slopes, is one of several phases of Sharpsburg stlt
loam, a soil type that is gently sloping or mederately
sloping.

After a guide for classifying and naming the soils had
been worked out, ihe soil scientists drew the boundaries of
the individual scils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, trees, anc.
other details that greatly help in drawing boundaries ac-
cnrately. The soil map in the back of this survey was pre-
pared from the nerial photographs. .

The areas shown on a soil map are called mapping units.
On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit is nearly
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equivalent to a soil type or a phase of a soil type. It is not
exactly equivalent, because it is not practical to show on
such a map all the small, scattered bits of soil of some other
kind that have been seen within an area that is dominantly
of a recognized soil type or soil phase. .

In preparing some detailed maps, the soil sclentists have
a problem of delineating areas where different kinds of
solls are so intricately mixed, and so small in size that it is
not, practical to show them separately on the map. There-
fore, they show this mixture of soils as one mapping unit
and call’ it a soil complex. Ordinarily, a soil complex is
named for the major kinds of soil in it, for example,
Olmitz-Kennebee complex, 0 to & percent slopes. Also, in
some places two are more soils are mapped in a single unit,
called an undifferentiated soil group or undifferentiated
unit, if the differences between the soils are too small to
justify separation, though these soils occur separately. An
~ example of such a unit is Adair and Shelby loams, 5 to 9
percent slopes. Furthermore, on most soil maps, areas are
shown where the soil material is so rocky, so shallow, or so
frequently worked by wind and water that it cannot be
classified by soil series. These areas are shown on the map
like other mapping units but are given descriptive names,
such as Terrace escarpments, and are called land types.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on yields of

crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are esti-
mated for all the soils. o .
But only part of a soil survey is done when the soils

have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs to
be arganized in a way that it is readily useful to different
groups of readers, among them farmers, ranchers, man-
agers of woodland, engineers, and homeowners, Grouping
solls that are similar in suitability for each specified use
is the method of organization commonly used in soil snr-
veys. On the basis of yield and practice tables and other
data, the soil scientists set up trial groups, and then test
them by further study and by consultation with farmers,
agronomists, engineers, and others. Then, the scientists ad-
just the groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved re-
fleet up-to-date knowledge of the soils and their behavior
under present methods of use and management.

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

of Worth County. The acreage and proportionate extent of
each mapping unit are given in table 1.

TasLE \.—Approzimate acreage and proportionate extent of the soils

W W N O D BROGOWRE 00 G e R b

8oil name Area Ex- Soil name Ayea Ex-
tent tent
o Acres | Percent Acer | | Percent
Adair silt loam variant and Adair loam, 2 to 5 Keswick aoils, valleys, 9 to 14 pereent elopes, i .
percent slopes, moderately eroded.__ .. ._____ 1, 362 0. 8| severelyeroded____________________________ 187 0
Adair and Shelby loams, 5 to 9 pereent slopes__. _ 5, 239 3. 1|| Ladoga silt leam:, 2 to 5 percent slopes... .. _____ 341 .
Adair and Shelby loams, 5 to 9 percent slopes, Ladoga silt loam, 5 {0 ¥ percent slopes, moderately
moderately eroded____ .. _________.... 11, 528 67| eroded. . ________ ... 654
Adair and Shelby soils, 5 to 9 percent slopes, Ladoga, silt loam, 9 to 14 percent slopes, moder-
severely croded . ________.___ e mmmmmmmmem—oo 7,208 42| atelyeroded_ ______________________________ 144
Alluvial land_ . _ . . .. .. ______. 943 . 6| Ladoga eilt loam, benches, 2 to 5 percent slopes.. 223
Edina silt loam, benches, 0 to 3 percent slopes_ - _. 681 . 4| Ladoga, silt loam, benches, 5 to 9 percent slopes,
Gara loam, 9 to 14 percent slopes, moderately moderately eroded_ ________________________ 183 .
eroded. . 1,310 . 8| Lagenda and Clarinda soils, 5 to 11 percent slopes. 2,751 L
Gara loam, 14 to 20 percent slopes, moderately Lagonda and Clarinda ao0ilg, § to 11 percent alopes,
eroded__ _ . meemeao— 5,125 3.0 moderately eroded_ _ _______________________ 8, 253 4
Gara loam, 20 to 35 percent slopea_____ ... ____ 2,728 1. 6| Lagonda and Clarinda soils, 5 to 11 percent slopes, .
Gara soils, 20 to 35 percent slopes, severely severelyeroded____________________________ 4,081 2
ecroded_ o el 324 2| Nevin ailt Joam . o o oo cnicmaaaaan 198 | .
Grundy silt loam, 2 to 5 percent slopea__.__ .. ... 4,192 2, 5| Nodaway silt loam _ . _ .- 2, 202 1,
Grundy silt loam, 2 to 5 percent slopes, moder- Nodaway silt loam, overflow .- 3, 445 2.
atelyeroded__ . _______ ... ______ 458 . 3| Olmitz loam, 2 to 5 percent slopes_.__..____._._ 5,973 3.
Grundy ailt loam, benches, 0 to 2 percent slopes. . 223 . 1| Olmitz-Kennebee complex, 0 to 5 percent slopes.. | 18,051 | 10,
Grundy silt loam, benches, 2 to 5 percent slopes. 1, 179 . 7|l Pershing silt loam, 2 to 5 percent elopes_________ 734 .
Grundy silt loam, benches, 5 to 9 percent slopes, Pershing silt loam, 2 to 5 percent slopes, moder-
moderately eroded__ . ________________.__ ... 406 21 ately eroded_ __ L. oL 262
Kennebee silt loam___ . _______________...... 2,882 L 7| Pershing silt loam, 5 to 9 percent slopes.___..... 275
Kegwick loam, 5 to 9 percent slopes.....__.___. 458 - 31 Pershing silt loam, 5 to 9 percent slopes, moder-
Keswaclaloam, 5 to 9 percent glopes, moderately L 244 7 ately eroded. - ______ . _________ 432 .
BrOOeO . - - oo oo oo oo oo e s ’ - ¥ |l Pershing sift loam, benches, 2 to 5 percent slopes. | 1,035 .
K‘;;‘;hc; aigf'yntr D\éaé]gieys, 5 to 9 percent slopes, 969 _ g || Pershing silt loam, benches, 2 to 5 percent slopes,
Keswick loam, valleys, 9 to 14 percent slopes, mot_ier atfaly eroded. ... 262
moderately croded . ________ ... __ S 232 . 1| Pershing silt loam, benches, 5 to 9 percent slopes,
Keswick soils, b to 9 percent slopes, scverely mot:ierately eroded. e e 498
eroded. . 393 . 2| Pershing and Grundy scils, benches, 5 to 9 percent
Keswick soils, valleys, 5 to 9 percent slopes, slopes, severely eroded.. ... .. ...o... 358 .
severely eroded . ______ ... _______ 341 . 2|| Sharpsburg #ilt loam, 2 to 5 percent slopes___.__ 8, 253 4
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TaBLE 1.—Approzimate acreage and proportionate extent of the soils—Continued

Boil name Area Ex- Boil name Area Ex-
. tent | tent
' . Acres Percent ' Acres Frereend
Sharpsburg silt loam, 2 to 5 percent slopes, moder- Shelby loam, 14 to 20 percent slopes___.____._.. 4, 585 2.9
ately ereded__. . oo 720 0. 41 Bhelby loam, 14 to 20 percent slopes, moderately
Sharpsburg silt loam, 5 to 9 percent slopes______ 1, 847 L1 eroded. e e . 3, 406 20
Shag‘ Ii'f"burgdsiglt loam, 5 to 9 percent siopes, moder- 063 6 Shelby loam, 20 to 30 percent slopes_ .. .._...__ 393 .2
ately BrOQel. . —- - —— - oo oo Shelby and Gara soils, 9 to 20 percent slopes, :
S8 St loom, benchen, 3 f0 TP L nooz| g, soverely eroded oo 17,946 | 105
Sharpsb ils, 5 to 9 percent slopes, severcl PP o o o oo e .
oradod. oo 0 P NG I T e R 2,751| L6
Shelby loam, 9 to 14 percent slopea.__________._ 5, 895 3. 4[| Wabash silty elay loam__ . ______ . .. ... 10, 676 8. 2
Shelby leam, 9 to 14 percent slopes, moderately : i . _ —
eroded. e 11, 796 6 9 Total. . e e camaoan 170, 880! 100. 0

The procedure is first to describe the soil series, and then
the mapping units in that series. Thus, to get full informa-
tion on any one mapping unit, it is necessary to read
the description of that unit and also the description of the
soil series to which it belongs. As mentioned in the section
“How This Survey Was Made,” not all mapping units are
members of & soil series. Alluvial land and Terrace escarp-
ments, for example, are miscellaneous land types that do
not belong to a soil series. They are listed, nevertheless, m
alphabetic order along with the soil series. :

In comparing a mapping unit with a soil series, man
will prefer to read the short description in paragrap
form. It precedes the technical description that identifies
layers by A, B, and C horizons and depth ranges. The
technical profile deseriptions are mainly for soil scientists
and others who want detailed information about soils, Un-
less otherwise indicated, the colors given in the descriptions
are those of a moist soil. Some of the terms used to describe
the soils are defined in the Glossary at the back of the soil
survey. - : S

Following the name of each mapping unit, there is a
symbol in parentheses. This symbol identifies the mapping
unit on the detailed soil map, Listed at the end of each de-
scription 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.

Adair Series®

The Adair series consists of dark eolored or moderately
dark colored, moderately well drained, rolling soils on-
glacial till plains. These soils developed in erosional sedi-
ment and glacial till. They have a layer of small stones
and pebbles in the upper part of the subsoil in many places.
The original vegetation was forest, though more recently
these soils have been covered by prairie vegetation,

The surface layer consists of dark-colored loam 10 to 18
inches thick. The upper part of the subsoil is dark-brown
elay loam that grades to silty clay, and the lower part is.
olive-gray gritty clay. _

Adair soils have high available moisture capacity and

®Derivation of the Adair soils is soruewhat complex and is ex-
plained nnder the heading “Parent Material” in the section “Gen-
esis, Morphelogy, and Classification of Solls.”

low to moderate natural fertility. They are medium acid
to strongly acid. In their subsoil permeability is slow.

Representative profile of Adair loam (350 feet west of
the SE. corner of the SW14 of section 31, T. 66 N, R.
30W.):

Al-0 to 9 inches, very dark gray (10YR 3/1) to very dark
grayish-brown (10YR 3/2) loam; weak, fine, granular
gtructure ; friable ; pH 5.8 ; clear houndary.

"A3—9 to 14 inches, dark-brown (T.5YR 4/2 to 4/4) and very
dark gray (10YR 3/1) to very dark grayish-brown
(10YR 3/2) heavy loam that is very dark grayish
brown (10YR 3/2) if crushed; moderate, fine, suban-
gular blocky structure; friable; pH 52; gradual
boundary.

B1—14 to 21 inches, dark-brown (7.5YR 4/3) light clay loam
that is dark grayish brown (10YR 4/2) if crushed;
moderate, fine, eubangular blocky structure; friable;
small root channels and worm cagts ; small, Mack con-
eretions ; pH 5.0; elear boundary.

IIB21t—21 to 28 inches, dark-brown (7.5YR 4/2) pritty silty
clay ; many, fine, darkred (25YR 3/6) mottles and a
few, medium, yellowish-brown (10YR 5/6) mottles;
so0il material dark brown {7.0YR 3/4) if crushed;
strong, fine, angular blocky structure; very firm ; thick,
continuous clay films; pH 5.6; gradual boundary.

_ ITB22t—28 to 33 inches, olive-gray (5Y 5/2) gritty clay; many,
medium, yvellowish-red (FYR 4/8) mottles: soll mate-
rlal dark brown (7.5YR 4/4) if crushed; moderate,
medium, subangular blocky struocture; very firm;
thick, continuous clay films ; pH 5.6 ; gradual boundary.

ITB3t—33 to 40 inches, strong-brown (T.5YR 5/8) gritty clay:
few, medium, weak-red (2Z5YR 5/2) mottles; soil
material yellowish brown (10YR 5/4) if crushed;
wealk, medium, subangnlar blocky structure; very
firm ; continuous clay fllms; contning iron and man-
ganese councretions ; pH 6.0; gradual boundary.

IIC—40 to 60 incher, yellowish-brown (10YR 5/4) and reddish-
brown (3YR 4/3) heavy clay loam ; a few, coarse, gray
(5Y 5/1) mottles; contains many iron and manganese
conceretions ; massive; some clay filme along cleavage
faces ; few, soft, red (10R 5/6) stones; pH64. =~

The A horizons range from very dark gray (16YR 8/1) to
very dark grayish brown (I0YTR 3/2) or very dark brown (I0YR
2/2) in eolor and from loam or silt loam to light clay loam in
texture. In meost places the A horizons and the upper B horizon
have developed In sediment of erosional origin. Adair sollzs
have formed in less than 20 inches of sediment, though in this
county the maximum thickness of this material is about 48
inches. ) .

The upper B horizons range from reddish yellow (7.6YR 6/8)
or strong brown (7.5YR 5/8) to dark yellowish brown (10TR
4/4) or dark brown (T.5YR 4/2 to 4/4). In most places the
YIR22t horizon s olive gray (5Y 5/2). The combined thickness.

- of the B horizona is variable and depends on the atnount of soil
material removed by geologic erosion. The texture of the B
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horizons rahges from heavy clay loam to gritty sily clay or
clay.

In some places the Adair soils are adjacent to Lagonda and
Shelby soils. Where the Adair seils are on ridgetops, Shelby
soilg are on the lower side slopes, Where the Adair soils are
on side slopes, Sharpsburg or Grundy soils are generally on
the ridgetops. The Adair soils contain more sand and have
more red mottles in the subsoil than the Lagonda soils. They
have a finer textured subseil than the Shelby soils but are
more sandy and contain more stones than the Sharpsburg and
Grundy soils,

Adair silt loam variant and Adair loam, 2 to 5 per-
cent slopes, moderately eroded (AaB2).—This undiffer-
entiated unit consists of Adair silt loam variant® and of
Adair loam. These soils have developed in deep, silty
sadiment. In someé places they occur together, but in others
they occur separately.

Adair silt loam variant is dominant in this unit. It is
on gentle, convex slopes on ridgetops, at a lower elevation
than soils on the main divides but above steeper Adair
and Shelby soils on the slopes below. The silty sediment in
which this soil developed is 20 to 48 inches thick, or thicker
than that in which the typical Adair soils formed.

Like the typical Adair soils, Adair silt loam yariant is
moderately well drained, but it is close to well drained in
areas where the layer of sediment is thickest. The thick
layer of sediment makes this variant more desirable for
farming than Adair loam. The profile is similar to the one
described for the Adair secries, f}ut firm, clayey glacial tilt
is at a greater depth. Also, the surface layer Is generally
dark-colored gritty siit loam, though the texture ranges
to loam in some places. The subsoil is gencrally a brown
light silty clay loam.

‘Adair Joam has the profile described for the Adair series.
The part of its profile that developed in silty sediment
is less than 20 inches thick over a very firm, clayey subsoil.

The soils of this unit are well suited to all the crops com-
monly grown in the county. Response to lime and fertilizer
is good. Erosion is the major hazard. (Capability unit
ITe-6) -

Adair and Shelby loams, 5 to 9 percent slopes (AsC).—
The soils of this unit are on ridgetops and side slopes.
Adair loam occupies most of the rid%etops, and Adair
loam and Shelby loam occur in about equal proportions on
the side slopes. %ncluded in areas mapped on the ridgetops
were areas of a soil that is covered by a thick layer of silty
overburden.

The soils of this unit have a dark-coloreqd surface layer
that is generally more than 10 inches thick. In most places
the upper part of the subsoil is dark-brown or vellowish-
brown clay loam, The lower part of the subsoil in the
Adair seil is dark-brown or yellowish-brown clay loam,
and the lower part in the Shelby soils is mottled gray and
brown clay loam. ' B '

These soils are moderately well suited to most crops
grown in the area but are subject to erosion. The crops
respond well to lime and fertilizer. (Capability unit
1TTe—6)

ITn some soll series, a variant is inclzded. A variaot has many
of the characteristics of the series in which it is placed, but it
differs in at lenst one important characteristic, whieh is indicated
by its name. The acreage of a variant is of too small exfent to
justify establishing a new series. A new series muy be designated
and replace the variant, however, if sufficient acreage iz later

mapped.

Adair and Shelby loams, 5 to 9 percent slopes, mod-
erately eroded (AsC2).—Soils of this unit are on low ridge-
tops and on side slopes. Erosion has removed part of the
original surface layer, and the present surface layer is
generally less than 7 inches thick. Included in the areas
mapped were areas of Adair silt loam variant.

The soils of this unit are less fertile than they formerly
were, but crops grown on them respond well to lime and
fertilizer. Further erosion is a hazard, and these soils are.
generally low in available nitrogen and phosphorus. They
are better suited to small grains, grasses, and legumes
than to vow crops. If terraces are installed to help control
erosion, however, eultivated crops can be grown part of
the time. (Capability unit ITIe—6) '

Adair and Shelby soils, 5 to 9 percent slopes, severely
eroded {AsC3)—The soils of this undifferentiated unit are
on side slopes in the uplands. I'f they are cultivated, the
plow layer extends into the subsoil. Further erosion is a
hazard. ' :

These soils are low in natural fertility and are difficult
to work. They are subject to further severe erosion and are
not well suited to row crops. The soils are suited to grasses
and legumes grown for hay or pasture, and they can be
used occasionally for a small grain. Response is good to
%p ]ici)mtions of lime and fertilizer. (Capability unit

e-6

Alluvial Land

Alluvial land (0 to 4 percent slopes) {Auv) is a light-
colored to moderately dark colored miscellaneous ﬁnd
type that is nearly level or gently sloping and is somewhat
poorly drained or poorly drained. It occurs with Nodaway
soils on flood plains and low second bottoms and is ad-
jacent to Wabash soils in many places.

The soil material near the surface is loam to silty clay
loam te a depth of 12 to 80 inches and is stratified in places.
In some areas slight development of horizons is apparent.
The underlying material is dark-gray to black silty clay
loamtoeclay. . S '

The underlying material is slowly permeable. As a
result, this land type remains wef after periods of heavy
rainfall. The soil material near the surface is generally
slightly acid, but the underlying material is strongly acid.
The content of organic matter 15 low to medinum. This land
type tends to be droughty during the dry summer months.
Tt ig Booded ocensionally, however, and is generaily wet
in spring. In places artificial drainage is necessary for
satisfactory cropping. Diversion terraces effectively re-
move excess water in some areas.

This land type can be cropped intensively and is suited
to corn, soybeuns, and small grains, Wethess and poor
aeration make it unsuitable for legumes. The crops re-
spond well to applications of nitrogen fertilizer. If all
erop residue is plowed under, and if an adequate amount
of fertilizer is applied and minimwm tillage is practiced,
the Iand remains snitable for crops, even though row crops
are grown year after year. (Capability unit TTTw-1)

Clarinda Series

The Clarinda series consists of soils that are dark eol-
ored and poorly drained. These soils are generally just
below the tops of the highest ridges. The material in which



8 . SOIL

they developed is primarily gray, clayey glacial till that
was within 20 inches of the surface after geologic erosion
removed most of the loess and erosional sediment from the
slopes. The slopes range from 3 to 11 percent. _

The surfuce layer is heavy silt loam to heavy silty clay
loam. The subsoil is silty clay and clay. i

These soils are very slowly permeable and are seepy and
wet after periods of excessive rainfall, They tend to be
droughty during dry periods. The upper layers are
medium acid to strongly acid, and the lower layers are
slightly acid to neutral. Natural fertility is low. Erosion
is already moderate to severe in many places, and these
soils are highly susceptible to further erosion,

Representative profile of a moderately eroded Clarinda
soil that has slopes of 7 percent (NW14NENE,NW1}
ot section 8, T. 67T N, R. 33 W.) :

Ap—0 to 6 inches, very dark gray (10YR 3/1) heavy silt loam
to light silty clay loam; fine granular s{ructure; fri-
ahle; few, fine, quartz sand grains; pH 6.2 ; roots plen-
tiful ; abrupt boundary,

A3—=6 to 9 inches, very dark grayish-brown (I0YR 3/2) heavy
silt loam to light silty clay loam; fine granular and
very finc subangular blocky structure; friable; roots
plentiful ; pII 6.0 ; clear boundary.

B1—9 to 15 inches, very dark gray (10YR 3/1) silty ¢lay; faint,
dark grayish-brown (10YR 4/2) mottles and a few,
fine, distinet, brown (T5YR 5/4) mottles; weak to
moderate, very fine, subangular blocky structure;
firm ; numerous, fine, gritty particles visible; plentiful

. roots ; pH 5.8; clear houndary, )

B21g—15 to 21 inches, dark-zray (5YR 4/1) clay; about 10
percent contains dark grayish-brown (I0YR 4/2) and
brown (10YR 5/3) mottles; weak, medinm, subangu-
lar blocky structure; firm; containg particles of fine
and medium sand and grit; @ few roots; pH 5.8; clear
houndary.

B22g—21 to 28 inches, gray (5Y 5/1) clay; common, fine, yel-
lowish-brown (10¥YR 5/6) mottles; weak, medium fo
coarse, snbangular blocky structure; firm ; prominent
clay filmg on the surfaces of peds and in pores; par-
ticles of sand and gritty material common; pH 8.0;
gradual boundary.

B3g—28 to 38 inches, gray (10YR 5/1}) clay; coarse, yellowish-
brown (10YR 5/6) and light olive-brown (2.5Y 5/4})
mottles ; weak, coarse, subangular blocky siructure to
masgive; patehy clay films; particles of sand and grit
common ; many, soft, black concretions; pH 6.0; dif-
fuse boundary.

(—38 to 4R inches 4, gray (10YR 6/1) clay; many, coarse,
yellowish-brown (10YR 5/6), light olive-brown (2.5Y
5/4) and dark-brown (THYR 4/4) mottles and streaks;
firm : massive; numerous particles of sand and gritty
material ; pH 6.5,

Tho texture of the A horizons ranges from heavy silt loam
to light silty clay loam. Depth to =ilty clay or clay is generally
between 8 and 12 inches. Frosion hag exposed the subsoeil in
gsome places. The color of the Ap horizon Is extremely variable
as a Tresult: it ranges from black or very dark gray to gray
within short distances.

Eelow a depth of about 12 to 20 inches, the characteristics

" of the soil material are inherited from an old, highly devel-
oped soil that was buried but has since been exposed, The color
ranges downward from dark gray (10YR to 5Y 4/1) to light
gray {5Y 6,/1), and the texture is clay or very heavy silty clay.

In places the light-gray color extends downward for several

feet, Reaction is variable. These zoils are normally medium

acid to strongly acid in the upper part of the profile but are
glightly acid to neutral at a depth of 40 to 48 inches.

In this county the Clarinda soils are intermingled with
Lagonda soils and are mapped in undifferentiated units with
those soils, The mapping units in which they occur are de-
acribed under the Lagonda series.

BURVEY

Edina Series

The Edina series consists of moderately dark coloved,
poorly drained soils on bench terraces adjacent to the major
streams, These soils are nearly level or very gently slop-
ing, but they lie above areas of Terrace escarpments that
are strongly sloping to steep. They have formed in loess
under prairie grasses. The loess is normally 7 to 9 feet thick,
but il is thinner in places on the lower terraces. Beneath the
loess is alluvium, :

The surface layer is dark colored and is 6 to 10 inches
thick. Tt is underlain by a dark-gray or gray subsurface
layer 6 to 12 inches thick, The npper part of the subsoil
is very dark gray silty clay, and the lower part is dark-
gray to grayish-brown silty clay to siity clay loam. The
substratum 1s grayish-brown silty clay loam. '

Permeability is very slow, and the available motsture
capacity is high. Natural fertility is moderately high, and
the content of organic matter 1s medinm,. e surface
layer is medium acid to slightly acid, and the subsoil is
strongly acid. .- 7

Representative prbﬁ]c of Kdina silt Joam (near the NE.
cortier of the SW1,N'WL, of section 30, T, 65 N., R. 31
W.): .

Ap—0 to § inches, very dark grayish-brown (10YR 3/2) silt
loam, gray (10YR 5/1) when dry; moderate, fine,
granular structure; friable; very fine pore spaces;
containg partly decomposed vegetation that was
plowed under the previous year; pH 6.0; clear
boundary.

A1—5 to 9 inches, very dark grayish-brown (10¥YR 3/2) and
some dark grayish-brown (10YR 4/2) silt Joam, gray
(10YR 5/1) when dry ; moederate, fine, granular strie-

. ture; friable; pH 5.6 ; abrupt boundary.

A21-9 to 14 inches, dark-gray (10¥R 4/1) and somc gray
{10YR 5/1) silt loam, light gray (I0YR 7/1) when
dry ; few, fine, dark yellowigh-brown (10YR 4/4) mot-
tles ; moderate to strony, fine, subangular blocky strue-
ture; friable; pH 5.6; gradual houndary,

A22—14 to 18 inches, mixed dark-gray (10YR 4/1) and gray
(10YR 5/1) heavy silt loam, light gray (10YR 6/1)
when dry; many dark ycllowish-brown (10YIX 4/4)
mottles; moederate to strong, medium, subangular
blocky structure; friable o slightly firmn; pH 5.4;
clear boumlary.

B21t—18 to 24 inches, very dark gray (10YR 8/1) medium
zilty clay; some dark-gray (10YR 4/1) mottles and
many fine jnottles of yellowish brown (10YR 5/8);
moderate, fine, subangular blocky structure; very
firm ; pH 5.0 ; gradual boundary.

B22t—24 to 32 inches, dark-gray (10YR 4/1) and yellowish-
brown (10YR 5/8) light silty clay ; moderate, medium,
subangular blocky structure breaking to moderate to
strong, very fine, subangular blocky strocture; some
very dark gray (10YRR 3/1) ¢lay filmg on the surfices
of the peds; very firm ; many fine iron concretions ; pH
5.2; grudnal boundary.

B3—382 to 44 inches, grayish-brown (2.5Y 5/2) medium silty
clay leam ; many medium and fine mottles of yellowish
brown (10YR 5/8) and some greenish-gray (5GY 5/1)
streaks ; moderate, fine, subangular blocky structure;
firm; many iron concretions; pH 5.8; gradual
bhoundary.

(C—44 to 48 inches 4, grayish-brown (2.5Y 5/2) light silty clay
loam ; many coarse mottles of dark yellowish brown
(10¥YR 4/4} ; weak, medium, subangular blocky struc-
ture to massive; friahle to firm; dark cencretions
abundant ; pH 8.4,

The Ap and Al horizons range from very dark gray (10YR
3/1) to very dark grayish brown (10YR 3/2) in color and from
6 to 10 inches in c¢ombined thickness, The A2 horizons range
from dark gray (10XR 4/1} to grayish brown (2.5Y 5/2) in
color and from 6 to 12 inches in combined thickness,
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The B horizons have a texture of medium silty clay or light
silty clay to medium silty clay loam and an estimated content
of elay of 48 to 54 percent. The color of the I horizons ranges
from very dark gray (10YR 3/1) or dark gray (10YR 4/1) in
the upper horizons to grayish brown (2.5Y 5/2) in the lower
horizons,

The  horizon has a texture of silty clay loaimn and ranges.

from gray (N 3/0) to grayish brown (2.5Y 5/2) in color.

The areas in which the Bdina seils oceur are similar to those
occupied by the Grundy and Pershing soils. The Edina soils
have A2 horizons that are lacking in the Grundy soils, how-
ever, and they have a thicker Al horizon and grayer B hori-
zohs than the Pershing soils.

Edina silt loam, henches, ( to 3 percent slopes (EbAl.—
This is the only Edina soil mapped in this county. It 1s
nearly level or very gently sloping and is on bench terraces.

This soil is used mainly for row crops, but some areas
are in hay or pasture. Wetness is the main hazard to farm-
ing, but sheet erosion is a hazard in some areas. Surface
ditches can be used to provide drainage in depressions but
are generally not needed. Tile drains do not work satis-
factorily, becanse of the clayey subsoil.

In wet years alfalfa is difficult to establish on this soil,
and established stands are subject to frost heaving in win-
ter. Where row crops are grown most of the time, crop
residue should be plowed under and mmimum tillage
practiced to help to maintain favorable soil structure. The
crops respond to applications of fertilizer. Erosion-control
practices are needed in the areas subject to sheet erosion.
(Capability unit ITw-1)

Gara Series

The (Gara series consists of moderately dark ecolored,
moderately well drained soils that formed in glacial till.
The original vegetation was prairie grasses, but more re-
cently the vegetation has been trees, These soils have slopes
of 9 to 35 percent. They occur in rolling to hilly areas,
below areas of Pershing, Ladoga, and Keswick soils.

The surface layer is 5 to 10 inches thick and consists of
very dark grayish-brown loam that grades to dark gray-
ish brown, The upper part of the subsoil is dark yellow-
ish-brown. light clay loam, and the lower part is dark-
brown or yellowish-brown clay loam mottled with gray.

Permeability is moderate to moderately slow in the sub-
soil, and the availuble moisture capacity and natural fer-
tility are moderate. The surface layer is slightly acid to
neutral, and the subsoil is slightly acid to strongly acid.
The content of organic matter is medium. These soils are
subject to severe erosion. _

These soils are generally too steep for terracing and
need to he protected by a permanent cover of grass or
trees. Some areas are cultivated, but a large acreage is in
pasture. Nearly half of the acreage is in trees.

Representative profile of a Gara Toam that has slopes
of 15 percent {600 feet south of the bridge across Little
Rock Creek on Highway C, NE14 of section 29, T. 65 N,,
R.30W.):

. A1—0 to 8 inches, very dark grayish-brown (10YR 3/2) loam,
gray (10YR 5/1)} when dry; moderate, fine, granular
structurc; very friable; pH 6.8; clear boundary.

A3-—6 to 12 inches, dark grayish-brown (10YI? 4/2) loam, light

: brownish gray {(16YR 6/2} when dry; some mixing

with the material from the Al horizen has taken place;

weak, very fine, granular structurc and some weak,

thin, platy structure; friable; pH 50; graduoal
boundary.

Bl—12 to 21 inches, dark yellowish-brown (10YR 4/4) light
clay loam, but dark brown (10YR 3/3) or a lighter
brown {10YR 5/3) in some places; moderate to
gtrong, fine, subangular blocky structure; firm; pil 5.4,
gradual honndary.

B2—21 to 26 inches, dark-brown (10YR 4/3) heavy clay loam;
coatings and stains of dark gray (10YR 4/1) on the
peds, and a fow, fine to medium, red (10YR 4/6) mot-
tles: maoderate, fine, subangular blocky structure;
firm ; pH 4.8 ; clear boundary.

B3—26 to 42 inches, yellowish-brown (10YR 5/6) medium clay
loam: common, medium mottles of grayish brown -
(1I0YR 5/2) ; weak, medium, subangular blocky strue-

B ture ; firm ; pIH 4.8 ; diffuse boundary. )

C—42 to 50 inches +, light brownish-gray (2.5Y 6/2) and
brown (10YR 5/3) medium to light clay loain; weak,
fine, subangular blocky structure to massive; firm ; pH
6.4, diffuse boundary. Calcium carbonate iz at a depth
of 68 inches.

The Al horizon ranges from 6 to 10 inches in thickness.
When moisgt, it is very dark gray (10YR 3/1) to very dark
grayish brown (10YR 3/2), and when dry, it is gray (I0YR
5/1 to 6/1) or light brownish gray (10YI? 6/2) to graFizsh
brown {10YR 5/2). In steep areas the Al horizon is thinner
than in less sloping areas and the profile eontaing no A3 hori-
zon, In other places the A3 horizon generally consists of dark
grayizh-brown (10YR 4/2) loam.

The B horizons range from brown or dark brown (10YR
4/3) to yellowizh brown (10YR §5/6) in color and from clay
loam to ¢lay in texture. Red mottling normally occurs in the
B2 horizon in areas where these soils occur near Keswick
or Adair seils. In most places carbonates ave at some depth
hetween 40 and 70 incheos, The elay lcam texture extends
downward to unweathered £ill,

Gara loam, 9 to 14 percent slopes, moderately eroded
(GaD2).—In about 75 percent of the acreage of this soil,
erosion has removed part of the original surface layer and
the present surface layer is less than 7 inches thick. In the
remaining 25 percent, erosion hag been only slight. Ma-
terial from the horizon beneath the surface layer 1s mixed
in the plow layer, and the subsoil is exposed 1n places.

This soil lies below areas of Ladoga, Pershing, and
Keswick soils and above areas of Olmitz soils. Included
with it in mapping were small areas of Keswick soils.

This Gara soil 15 generally not well suited to frequent
cultivation, though some areas are suitable for cropping.
Most of the areas have Twen cultivated and are e-rodeg,
and much of the acreage is now used for cultivated crops.
This seil is suited to alfalfa and can be used for pasture or
hay. (Capability unit TVe-6)

Gara loam, 14 to 20 percent slopes, moderately eroded
{Gat2).—This soil lies below areas of Iadoga, Pershing,
and Keswick soils. Small cuterops of limestone occeur 1n
the areas in the eastern part of the county.

Tn some places this soil is eroded us a result of cultiva-
tion, In others trees have provided protection from ero-
sion, but the surlface layer has apparently never been more
than 4 to 6 inches thick. Material from the horizon beneath
the surface layer has been mixed in the plow layer in
plowed fields, The subsoil is vellowish-brown clay loam that

is mottled with gray in the lower part, and it is generally

strongly acid. On the lower slopes, carbonates are within
50 to 60 inches of the surtface. . '

This soil is subject to further erosion. It should remain
in permanent vegetation, except when a pasture or hay-
field is renovated. Then, tillage ought to be on the contour.
{Capability unit VTe—G)

Gara loam, 20 to 35 perecent slopes (GaF).—This soil has
a surface layer that is only 4 to 6 inches thick. The A3
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harizon is absent in most places, but this soil contains a
thin A3 horizon in places. The subsoil is friable and is
near the surface. Calcarcous material is within 48 inches
of the surface in many places. In very steep areas near
the East Fork Grand River, a few acres of rock outerop
wera included in mapped areas of this seil.

Most of the acreage is in timber and should remain in
timber. The open areas are suitable for pasture and are
in bluegrass. (Capability unit VITe-6)

Gara soils, 20 to 35 percent slopes, severely eroded
(GrF3]—These soils are in small isolated spots where the
timber has been cleared. The areas have been used for
grazing without adequately protecting the soils, and
severe erosion has resulted. The subsoil is exposed
throughout much of the acreage, and some areas are

llied. Loss of the snrface soil has resulted in loss of
%t;lrtility. The exposed subsoil is normally hard when dry.

Only scanty vegetation covers these soils. The eroded
areas should be protected from further erosion by estah-
lishing permanent vegetation. The soils ure suitable both
for grass and trees. (Capability unit VI1Ie-6)

Grundy Series

Dark-colored, somewhat poorly drained soils that have
developed in loess make up the Grundy series. Gently
sloping areas of these soils are on ridgetops in the up-
lands, and nearly level to moderately sloping areas are on
benches, The Grundy soils on uplands are underlain by
glacial till at a depth of 3 to 7 fect. Those on benches are
underlain by old alluvium at a depth of 6 to 10 feet, The
native vegetation was prairie grasses. .

The upper part of the surface layer is very dark gray
and very dark grayish-brown silt Joam 10 fo 20 inches
thick, but the soil material in the lower part grades to
silty clay loam. The subsoil generally consists of about 30
inches of dark grayish-hrown silty clay loam to silty clay.

Permeability is slow, and the available moisture capaec-
ity is high to very high. Natural fertility and the content
of organic matter are high. The upper layers of the profile
are medium aecid to slightly acid or neutral, In most places
erosion has been only slight and further erosion is gener-
ally not a serious hazard. : :

If these soils are well managed, they are well suited to
corn and soybeans, Much of the acreage is cultivated.
~ Representative profile of a gently sloping Grundy silt
loam (about 100 feet east of the SW. corner of th
SEVSW1; of section 29, T. 66 N., R. 30 W.) : :

Ap—0 to 5 inches, very dark gray (10YR 3/1) and very dark
grayish-browe (10YR 3/2) medium to heavy siit
loam; weak, fine, granular structure; friable; pH
6.6; abrupt, smooth boundary.

A3—5 to 11 inchey, very dark gray (10YR 3/1) heavy silt

: loam, very dark grayizsh brown (10YR 3/2) if
eruszhed ; moderate, medium, granular structure and
gome moderate, fine, subangular blocky structure;
friable ; pH 6.6 ; gradual boundary.

Bl-~11 to 13 inches, very dark gray (10YR 3/1) to very dark

’ grayish-brown (10YR 3/2) heavy silty clay loam ;
common, fine mottles of yellewish brown (10YR 5/4) ;
very fine, moderate, subangular blocky structure; fri-
able to firm ; pH 5.8 ; clear boundary.

B21t—15 to 21 inches, very dark grayish-brown (10YR 3/2} to
dark grayish-brown (10YR 4/2} light silty clay : many,
medinm mottles of yellowish brown (10YR 5/4) ; fine,
modcerate, subangnlar blocky structure ; some coatings
of very dark gray (10YR 8/1) on the surfaces of the

peds; firm; thick, continuous clay films; a few, small,
black eoncretions ; pH 5.4 ; gradual boundary.

B22t—2] to 30 inches, dark grayish-brown (10YR 4/2) and
some grayizsh-brown (25Y 5/2) wmedium silty clay:
cuommon, medium, yellowish-brown (10YR 5/4) and
datk yellowish-brown (10YR 4/4) mottles; moderate;
medinm, subangular blocky strueture: firm; thick,
continuous clay films; common, fine, black concre-
tion=; pII 5.8; gradual boundary,

B3t—30 te 44 inches, grayish-brown (2.5Y 5/2) light silty
clay ; common, coarse mottles of dark yellowish brown
(LOYLRX 4/4) aud a few, medium, dark-brown (7T.5YR
4/4) mottles; very dark grayish-brown (10YR 3/2)
stains along old root channels; weak, medinm, sub-
angular blocky structure; firin ; thin clay films ; many,
small, black concretions:; pIH 6.2; gradual boundary.

C-—44 to 56 inches +, grayish-brown (2.5Y 5/2) medinm silty
clay leam; common, coarse, dark yellowish-hrown
(10YR 4/4) mottles and some light brownish-gray
(2.5Y 8/2) mottles; massive; friable; many, black
concretions and staing that become more numerous
with inercasing depth : pH 6.6.

The color of the Al or Ap horizon ranges from very dark
gray (10YR 3/1) or very dark brown (10YR 2/2) to very
dark grayish brown {10YR 8/2). When the soil is dry, the
surfaces of the peds in the A3 horizon are coated in some Places
with dark-gray (10YR 4/1) or gray (10YR 5/1) silt.

The color of the B horizons ranges from very dark Zray or
very dark grayish brown (10YR 4/2) to grayish brown {10YR
B/2}. The texture of the B horizons ranges from light silty
clay loam to medium silty clay,

The color of the (¢ horizon ranges from grayish brown (2.5Y
5/2) teo light brownish gray (2.5Y 6/2), Tn most places the
color of the mottles is dark yellowish brown (10YR 4/4) or
dark brown (T.5YR 4/4), bui the mottles are gray (I0YR
4/1} or olive brown (2.5Y 4/4) in a few places. The texture
of the C horizon ranges from medium to light silty clay loam.

Grundy silt loam, 2 to 5 percent slopes (GsB).—This
soil 1s on major divides and ridgetops in the uplands near
areas of Lagonda, Clarinda, Adair, and Shelby soils that
have steeper siopes. It oceurs in the same general positions
as those oceupied by Sharpsburg silt loam, 2 to 5 percent
slopes, but it has a more grayish color than the Sharps-
hurg soil and has a finer textured subsoil. Included with
this soil in mapping were a few acres of a nearly level soil.

This Grundy soil is used extensively for cultivated crops
and 18 well suited to corn, soybeans, small grains, and
legumes. Erosion is the major hazard to farming. (Ca-
pubility unit ITe-6)

Grundy silt loam, 2 to 5 percent slopes, moderately
eroded (GsB2).—This soil is on ridgetops and divides. In
most. places erosion has removed all but about 6 inches of
the original surface layer. All of the original surface layer
has been removed in small areas,

This soil 15 suited to all the crops commonly grown in the
county. The crops respond to applications of fertilizer, but
erosion is a hazard if crops are grown, Terraces should be
installed if row crops are grown. (Clapability unit IITe—6)

Grundy silt loam, benches, 0 to 2 percent slopes
(GuAL.—This soil is on benches along the major streams
in the county. The largest acreage is along the Rast Fork
Grand River.

The profile of this soil resembles that of the Edina soils,
but this soil lacks a light-colored subsurface layer and has
less clay In the subsoil. In most places the surface layer is
12 to 18 inches thick. It is generally thicker and darker
colored than that of the more sloping Grundy soils, The
structural peds in the lower part of the surface layer are
generally coated with gray material, In places this soil
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appears to be more nearly poorly drained than somewhat
poorly drained,

This soil is well suited to corn, soybeans, small grains,
and legumes. Row crops can be grown year after year if
all the erop residuc is plowed under, an adequate amount
of fertilizer is applied, and minimum tillage is practiced.
(Capability unit ITw-1)

Grundy silt loam, benches, 2 to 5 percent slopes
{GuBl.—This is a gently sloping seoil on benches. Tts surface
layer is generally 8 to 15 inches thick, but the plow layer
extends Into the subsgoil in some areas that were included
in mapping.

This soil is well suited to all the crops commonly grown
in this county. It is used for row crops and, to some extent,
for pasture. Erosion is a hazard where the siopes are long
or where this soil receives runoff from the uplands. If row
crops are grown extensively, diversion terraces or other
terraces are generally needed to protect the soils. {Capa-
bility unit ITe-6)

Grundy silt loam, benches, 5 to 9 percent slopes, mod-
erately eroded (GuC2.—In most places ithe surface layer
of this soil is 8 to 7 inches thick. It 1s 15 much as 10 inches
thick in some places, however, and crosion has removed
all of it in others.

If practices are used that control erosion, this soil is
suited to all the erops commonly grown iu the county. Tt is
subject to severe erosion if it is cultivated and is not pro-
tected. (Capability unit ITTe-6)

Kennebec Series

The Kennebec series consists of dark-colored, well
drained or moderately well drained soils that have devel-
oped in silty alluvium. These soils are nearly level to un-
dulating. They occur on flood plains with Nodaway and
Wabash soils, )

The profile of the Kennebec soils consists of about 36
inches of very dark colored silt loam. This material is
underlain by dark-colored heavy silt loam or light silty
clay loam that contains a few gray and dark-brown
mottles. Except in some areas that are covered by recent
overwash, these soils ure generally not stratified above a
depth of 40 inches. The middle and lower parts of the
profile have weak structure. )

These goils are naturally fertile and are slightly acid to
neutral in reaction. They have a moderately permeable
subsoil and high available moisture capacity.

These are among the most desirable soils for farming
in the county. They are used mainly for row crops.

Representative profile of a Kennebec silt loam that has
slopes of about 1 percent {200 feet south of Marlow
Branch and 50 feet south of the railroad in section 13, T,
65N, R.31W.): ' '

A1l to 7 inches, very dark brown (10YR 2/2) silt loam, dark
gruy (10YR 4/1) when dry ;: moderate, medinm, grann-
lar structure; friable; pH 6.8; gradual boundary.

Al12—T to 17 inches, very dark gray (10¥R 3/1) to hlack
{10YR 2/1} ilt loam, very dark grayish brown (10YR
3/2) if crughed; moderate, fine to medium, granular

. struclure ; friable; pH 7.0; gradual boundary.

. AC—1T7 to 38 inches, very dark gray (10YR 3/1) wxilt loam;
moderate, fine, prismatic strncture; friable; many
worm casts; pH 6.8 : diffuse boundary.

©—36 to 58 inches, very dark grayish-brown (10YR $/2) to
very dark gray (10YR 3/1) heavy silt loam ; few, fine,
dark-gray (10YR 4/1) and dark-brown (10YR 4/3)
mottles ; weak, medium, prismatic strueture; slightly
firm ; pIl 6.6; faint stratifieation. :

The A horizons range from black (10YR 2/1) or very dark
gray (10YRR 3/1) to very durk brown (10YR 2/2) or very
dark grayish brown (10YR 3/2) in color, and these colors
extend t¢ a depth of 40 inches or more. The texture through-
out the profile ranges from silt loam to light silty elay loam,
In a few places, a layer of recent overwash, less than 18 inches
thick and lighter colored than the typical soil, is on the sur-
face. In many places stratified, medinm-textured alluvinm is
uat some depth helow 40 inches, Where these soils are near the
Wabash soils, their profile is clayey in places at a depth of
40 inches or more. Reaction is slightly aecid to neutral to a
depth of 40 incheg,

Kennebec silt loam (0 to 2 percent slopes) {Ke).—This
soil is mainly on floed plains of the larger streams. It also
oveurs, to some extent, on flood plains of the smaller
streams and, in many places, lies between areas of Noda-
way and Wabash soils. It is between areas of Wabash soils
and the channel of the stream in other places.

Included with this soil in mapping were areas of wet,
fine-textured soils that occupy the old stream channel
where a stream channel has been improved. Also included
were areas of dark-colored soils that are moderately fine
textured to a depth of 4 to 5 feet.

Kennebec silt loam is well suited to all the crops com-
monly grown in the county. Row crops can be grown fre-
quently, and there are no major hazards. Occasional flood-
Ing 1§ o minor hazard, though the floodwaters rarely
damage crops. Row crops can be grown year after year
if all the crop residue is plowed under, enough fertilizer
15 applied, and minimum tillage is practiced. (Capability
unit I-1)

Keswick Series

The Keswick series consists of moderately dark colored,
moderately well drained soils that have developed in a
thin layer of sediment (generally less than 18 inches thick)
over glacial till. These seils ure moderately sloping and
are on the uplands. They cccupy point ridges and siopes
below areas of Ladoga and Pershing soils and above
steeper slopes cccupied hy Gara soils, The valleys phases
occupy the long, lower slopes that extend down to the
flood plains, .

In many places the surface layer is very dark grayish-
brown loam 2 te 6 inches thick, and it grades to a brown,
loamy subsurface layer, also about 2 to 6 inches thick. The
upper part of the subsoil is dark-brown or strong-brown,
firm stlty clay loam to silty clay. The lower part is dark-
brown or strong-brown, very firm clay mottled with gray
and red. ) _

In the valleys phases, the entire profile has developed in
reworked material. The soil material has the same color
and texture as that in the profile of normal Keswick soils,
Tt generally contains more stones and pebbles than that in
the normal Keswick soils, and it lacks the very firm con-
sisfence,

Permeability is moderately slow to slow, the available
molsture capacity is high, and natural fertility is low.
Erosion 18 a serious hazard. Reaction is slightly acid to
very strongly acid in the surface layer, generally strongly.
acid to very strongly acid in the subsoil, and neutral below
a depth of about 4 feet. Responso to fertilizer is good.
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Representative profile of a Keswick loam that has slopes
of 6 percent (about 500 feet east of the SW. corner of the
NEL,NE1, of section 21, T. 66 N, R. 32 W.):

Al—0 to 4 inches, very dark grayish-brown {10YR 3/2) loam,
light brownish gray (10YLR 6/2) when dry; moderate,
fine, granular structure; friable; pH 6.4; abrupt, ir-
Tegular houndary,

A2 4 to O inches, brown (10YR 5/3), mixed with some dark
grayish-brown (10¥YR 4/2), loam; weak, thin, platy
structure and some weak, very fine, subangular blocky
structure; friable; contains mole holes and a few
worm casts; pH 4.6; clear boundary.

Bilt—0 to 15 inches, dark-brown (T.5YR 4/4) heavy griity silty
clay loam or clay loam, reddish brown (YR 4/8)
when dry; brown (10YIX 4/3) if crushed; very fine
and fine, subangular blocky slrueture; firm; thin,
continuous clay filing; containg many pebbles, stones,
and grains of coarse sand; roots common; pH 4.6;
c¢lear boundary.

II321t—13 to 17 inches, dark-brown (T.5YR 4/4) light elay,
reddizsh brown (5YR 4/3) when dry; brown (10YR
4/3) if crushed ; few, flne, grayish-brown (10YR 5/2)
and yellowish-red (5YR 4/6}) mottles: strong, fine,
subangnlar blocky and angunlar blocky structure ; very
firm; thick, continuous clay films; contains some
ecoarse sand grains and a few small stones; some

. roots; pH 4.6 ; gradual boundary.

IIB22t—17 to 24 inches, dark yellowish-brown (10YR 4/4)
light clay, reddish brown (5YR 4/3) when dry ; brown
(10YR 4/3 to 5/2) if erushed; few, medinm, dark
grayish-brown (10YR 4/2) mottles; strong, medium,
subangular blocky structure ; firm to very firmn; thick,
eontinuous clay films; contains some graing of coarse
sand; pH 4.8; gradual boundary.

TIB23t—24 to 32 inches, strong-brown (7.5YR 5,/6) heavy clay
loam ; brown (10¥YR 5/3} if crushed ; a few, fine, gray-
ish-brown (10YR 5/2) mottles; moderate, medinm,
subangular blacky structure; firm; thin, continuous
olay fllms; few, small, soft, weak-red (10YR 5/4)
rocks: black stains along old root channels; few
small iron and manganese concretions; pH 5.0; grad-
ual boundary.

TIB3t—32 to 48 inches, yellowish-brown (10YR 5/6) medium
clay loam; grayish brown (10YR 5/2) if ernshed;
many, coarse, light brownish-gray (10YR 6/2) mot-
tles: a few dark ryellowish-brown (10YR 4/4) oxide
staing; weak, medium, subangular blocky structure;
very firm: thin clay flms; few iron and manganese
coneretions; pE 5.6; gradual houndary.

IIC—48 to 568 inchew, vellowish-brown {(10YRR 5/63 light clay
loam : many, coarse mottles of light brownish gray
{(10YR 6/2) and oxides of dark yellowizsh brown
(10YR 4/4); massive; firm; thin clay films along
cleavage faces; common iron and manganese Conere-
tionx; pH 6.6; contains zome free caleium carbonate.

The gritty sediment in which the A horizons originated
ranges from silt loam to loam in texture, In timbercd areas
the Al horizon ranges from 2 to § inches in thickness and has
a color that varies slightly from very dark grayish brown
(10YR 3/2), Tn some cultivated areaz, the color of the Ap
horizon ranges to dark grayish brown (10YR 4/2) or dark
brown (10YR 4/3). In most places the A2 horizon iy more
leamy than the A1 and ranges from dark grayish brown {(10YR
4/2) to grayish brown (I0YR 5/2) or brown (10¥R 5/3) in
color.

The color of the B horizons ranges from dark brown (7.5YR
4/4) or yellowish brown (10YR 5/6} to reddish brown or
vellowish red in a 5YR hue. In many places the B horizons have
a more teddish color when dry than when meoist. The texture
of the I3 horizons ranges from heavy silty clay loam to clay.
In manv places a stone line oceurs along the npper boundary of
the ITB21t horizon. The B horizons range from medinm acid
to very strongly acid in reaction. In places the mottles in the
ITIB3t horizon have a chroma of 1 instead of 2.

The color of the TIC horizon is yellowish brown but ranges
from 10YR 5/4 to 10YR 5/6 or 5/8, The toxture in the upper
part of the ITC horizon i medinm clay loam in places, instead
of light, clay loam.

The profile in the valleys phases of Keswick soils resembles
that of the I'ershing soils. It has developed mainly in material
of glaeial origin, however, rather than in loess,

Keswick loam, 5 to 9 percent slopes [KeC).—This seil
is on point ridges and side slopes, below soils formed in
loess on ridgetops. It lies above areas of steeper Gara soils.
The texture of the surface layer ranges to gritty silt loam
in places. Included in mapping was a small acreage of a
soil that formed in a layer of silty sediment as much as 40
inches thick. S _

In most places this Keswick soil is covered with trees
and has never been caultivated, but some areas are used
for crops or pasture. Erosion is the major hazard if this
soil is farmed. Terraces are necessary to help to control
erosion if cultivated crops sre grown, This soil is generally
low in available nitrogen and phosphorus. Favorable re-
sponse Is obtained if good management is used. (Capa-
Inlity unit I11e-6)

Keswick loam, 5 to 9 percent slopes, moderately
eroded (KeC2).—In most places this soil hus a plow layer
consisting of material from the original surface layer and
the upper part of the subsoil. In much of the acreage, the
plow layer extends into the subsoil, The texture of the sur-
face layer is generally loam, but it is gritty silt loam in
some places. The subsoil is dark brown and has reddish
and grayish mottling helow a depth of about 12 inches. In-
cluded 1in mapping were a few areas of a soil that has
slopes of 3 to 4 percent. o '

This Keswick soil 1s used for cultivated crops or pas-
ture. It is suited to most of the crops commonly grown in
the county but has low natural fertility and is susceptible
to further erosion. Installing terraces or keeping a cover
of plants on the surface helps to control erosion. (Capa-
hility unit 11Te-6)

Keswick loam, valleys, 5 to 9 percent slopes, mod-
erately eroded (KkC2..—This soil oceurs mainly on the
lower slopes of the uplands, above the flood plains. The sur-
tace layer is moderately dark colored, and typically, this
so1l contains a distinctly light-colored subsurface layer.
In many places the surface layer and subsurface layers
have been mixed by erosion and tillage. The subsoil is
brown clay loam or gritty silty clay in most places and hag
grayish-brown, yellowish-red, or red mottles in the lower
pa,rt. . R : ) . .

This soil is used for pasture, hay, and row crops. It is low
in natural fertility, Protection is needed from further
erosion. (Capability unit ITIe-6) _

Keswick loam, valleys, 9 to 14 percent slopes, mod-
erately eroded {KkD2}.—This scil is on the lower slopes of
uplands that are adjacent to flood plains. The surface
layer is thin and has a texture of clay loam in some places.
Tn most places the subsoil is brown clay loam mottled with
grayish brown in the lower part. Included with this soil
in mapping are some gullied areas and other small areas
in which the slopes are steeper than 14 percent. Scattered
trees grow in small areas.

Unless this seil is protected, it is highly susceptible to
further erosion. It is not suited to row crops, and fertilizer
and Time are needed if a cover of grasses and legumes 1s
to be established and maintained. It is suitable for per-
manent pasture and hay. If this soil 15 cultivated so that
a pasture or meadow can be established, tillage should be
on the contour to reduce the hazard of erosien. (Capability
unit Vlie-6)
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Keswick soils, 5 to 9 percent slopes, severely eroded
(KsC3l.—These soils generally have a surface layer of light
clay loam, but the texture is silt loam to heavy clay loam
in some places. Mixing of material from the subsoi} with
that in the plow layer has given the plow layer a reddish
color. The present surface layer is clayey and low in fer-
tility. It is hard to till, und preparing a suitable seedbed
is difficult. A subsoil of dark-brown, mottled clay lies just
below the surface layer.

These soils are suitable for permanent pasture or hay.
They are not suitable for row crops unless practices are
used that control erosion. {Capability unit 1Ve-6)

Keswick soils, valleys, 5 to 9 percent slopes, severely
eroded [KvC3).—These solls are eroded, and gullies oceur in
some places. The areas in which erosion has tE)een especially
gevere are very low in fertility.

Areas of these soils that are not gullied can be eropped
but are better suited to permanent pasture or hay than to
cultivated erops. If cultivated crops are grown, practices
that control erosion arve needed, (Capability unit ITVe-6)

Keswick soils, valleys, 9 to 14 percent slopes, severely
eroded (KvD3.—Recent erosion has removed nearly all of
the original surface layer of these soils. The gritty silty
clay of the subsoil is exposed, and this material 1s normally
hard and cloddy when dry. Natursl fertility is very low.
These soils are suitable for trees and are suitable for pas-
ture if the areas are renovated and protected from further
erosion. In most places the seils are free of desirable trees,
but they support brush and timber of poor quality. The
vegetation is normally weedy and grows in a sparse stand.
(Capability unit VIe~6) o '

Ladoga Series

The Ladoga series consists of moderately dark colored,
moderately well drained soils that have developed in loess.
These soils are on ridgetops in the uplands and on benches
throughout the county but are mainly in the western part.
Generally, they are above areas of sloping Keswick and
Gara soils. The soils range from gently sloping to strongly
sloping, but the areas on uplands are gently sloping to
moderately sloping. The native vegetation was grasses, but
trees have invaded fairly recently.

The surface layer is dark-colored silt loam about 5
inches thick. It is underlain by a lighter colored subsurface
layer about 5 to 6 inches thick. The subsoil is mainly brown
silty clay loam. It has no gray colors in the uppermost 4

to 10 inches.
+ The surface layer puddles when wet and forms a crust
when dry. The subsoil has moderately slow permeability.
The available moisture capacity is high, and natural fer-
tility is moderate. Reaction is slightly acid in the surface
Iayer and strongly acid or very strongly acid in the subsoil.

Erosion is a severe hazard if cuitivated crops are grown
on these soils. Most of the areas are cultivated, however,
though some remain in timber or in permanent pasture,

Representative profile of a Ladoga silt loam that has
slopes of 4 percent. (200 feet east of the Oxford Church in
the SE1NE1, of section 15, T. 65 N, R. 32 W.): '

Al1—0 to 5 inches, very dark gray (10YIRR 3/1) gilt leam, gray
(1I0YR 5/1) shen dry; very dark grayish brown
(10YR 3/2) if crushed; moderate, fine, granular
strueture ; friable; many fine grass roots and large
tree roots ; pH 7.0; clear, wavy boundary.

A2 to 11 inches, dark grayish-brown (10YR 4/2) and some
very dark grayish-brown (10YR 3/2) silt leam, light
brownish gray (10YR 6/2) when drey ; weal, fine, sub-
angular Mocky structure and some weak, very thin,
platy structure; friable; pH 5.8; gradual boundary.

B1t—11 te 15 inches, brown (10YR 5/8) light silty clay loam,
light brownish gray (10YR 6/2) when dry; weak,
fine, subangular blocky structure; friable; thin,
patehy clay films; pH 5.2; clear boundary.

B21t—15 te 18 inches, hrown (10YR 4/3) medium to heavy
silty clay loam; strong, fine, angular and subangular
blocky structure; firm; when dry, surfaces of the
peds coated with gray (10YR 6/1); pH 4.8; clear
boundary,

B22t—18 to 26 inches, brown (10YR 4/3) heavy sllty clay
loam ; eecasional small, dark yellowish-brown (10TR
4/4) mottles; moderate to weak, fine, subangular
blocky structure; very firm; thick eclay films; pH 4.6;
gradnal boundary.

B23t-—26 to 35 inches, brown (10YR 4/3) medium silty clay
loam ; many, medium, taint, grayish-brown {2.5Y 5/2)
and dark yellowish-brown (10YR 4/4) mottles; wealk,
fine, subangular blocky structure; firm; eclay films;
containg trec roots; pH 4.8; gradual houndary,

B3—35 to 46 inches, grayish-brown (2.5Y 5/2) and dark yel-
lowish-brown (I10YR 4/4) medium silty clay loam;
has some black stains and a few, small, dark concre-
tions in the lower part; weuak, very fine, snbangular
blocky structure; firm; pll 5.2; gradual boundary.

C—46 to 04 inches, grayish-brown (2.5Y 5/2) light silty clay
loam; mauy, medium, dark yellowish-brown (10YR
4/4}y mottles and many, small, black concretions and
staing; weak, medium, subangular blocky structure;
firm to friable; pH 5.0 '

The Al horizon ranges from very dark gray (16YR 3/1) to
very dark grayish brown (10YR 8/2) or dark grayish brown
(10YR 4/2) in color and from 4 to 6 inches in thickness. The
A2 horizon ranges from dark grayish brown (10YR 4/2) to
grayish brown (10YR 5/2) in color and from 2 to 6 inches in
thickness.

The B horizons range from brown (10YR 5/3 to 4/3) to
dark brown (7.0YR 4/4) or grayish brown (2.5Y 5/2) in color.
In the uppermost 4 to 10 inches, the B horizons are free of
grayish matfles, but the soil material below is mottled.

Ladoga silt loam, 2 to 5 percent slopes {laB).—This
gently sloping soil is on ridgetops in timbered areas of the
uplands, mainly adjacent to the West Fork Grand River.
In many places it is adjacent to Sharpsburg seils on the
major divides and lies above areas of steeper Gara and
Keswick soils. In most places it has slopes of about 4 per-
cent. Included in mapping were areas of an eroded soil.

The Ladoga soil is suited to corn, soybeans, grasses, and
legumes, but it is subject to erosion. The crops respond to
applications of lime and fertilizer, If cultivated crops are
grown, practices that control erosion are needed. (Capa-~
bility unit ITe-6)

Ladoga silt loam, 5 to 9 percent slopes, moderately
eroded {LaC2).—This soil is on rotnded point ridges and
on side slopes above areag of Gara and Keswick soils. Tt is
already maderately eroded and is subject to severe erosion
if it is not protected. The plow layer consists of soil ma-
teria] that has been mixed with the original surface soil
by tillage. . .

Included with this soil in mapping were some areas that
arc not. eroded and some severely eroded and gullied areas.
The acreage of included soils is extensive.

This Ladoga soil can be cultivated. Practices that control
erosion are needed, however, and the crops require lar
applications of lime and fertilizer. (Capability unit
ITTe-6)

Ladoga silt loam, 9 to 14 percent slopes, moderately
eroded (laD2),—This soil is on- side slopes, mostly below
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less sloping Ladoga soils on the ridgetops. It has devel-
oped mainly in thin to thick deposits of loess or in material
that resembles loess, but the lower part of its profile
formed in glacial till in some places. Throughout most
of the acreage, erosion has removed part of the surface
Iayer.

}This soil is suitable for pasture or hay, or it can be used
for trees. The slopes and susceptibility to erosion make 1t
poorly suited to cultivation. (Capability unit IVe-6)

Ladoga silt loam, benches, 2 to 5 percent slopes
(LbB)—This soil occupies small areas along streams
throughout the county. Mainly it oceurs with Pershing
soils on benches, Alluvium at a depth of 4 to 10 feet is the
underlying material. Except that this soil is on benches
and is underlain by alluvium, it is much like the Ladoga
soils of the uplands. It generally has slopes of about 2 to
3 percent. Included in mapping were small spots occupied
by an eroded soil. :

This Ladoga soil is suitable for row crops. The crops
respond to lime and fertilizer, especially to nitrogen and
phosphorus. Erosion is the major hazard to farming, but
tilling on the contour generally provides adequate protec-
tion from erosion. {Capability unit 1Te-6)

Ladoga silt loam, benches, 5 to 9 percent slopes, mod-
erately ereded (IbC2.—This soil occurs on benches, gen-
erally with Pershing soils. In most places the plow layer
consists of part of the subsgoil mixed with remnants of the
original surface layer. Included in mapping were some
areas of a soil that is not eroded, and other spots in which
crosion has been severe. If this Ladoga soil is eultivated
and is not protected, severe erosion 1s a hazard. (Capa-
bility unit 1ITe-6) '

Lagonda Series

The Lagonda series consists of dark-colored, somewhat
poorly drained soils that have a silty surface layer, These
soils occur with Clarinda soils around the heads of draws
and on the adjacent side slopes of upland drainageways.
They have developed under tall prairie grasses in highly
weathered glacial till and erosional sediment.* Their slopes
range from 5 to 11 percent.

In many places the surface layer is black to very dark
gray and 15 10 to 20 inches thick. The texture is silt loam
in the upper part of the surface layer, but it grades to silty
clay loam in the lower part. The upper part of the sub-
soil is very dark gray or dark grayish-brown heavy silty
clay loam that contains brownish mottles. The lower part
is dark grayish-brown silty clay that is underlain by gray
clay or silty clay below a depth of about 36 inches.

Permeability s slow, available moisture capacity is high,
and natural fertility is moderate. The reaction varies, but
these soils become less acid with increasing depth. The sub-
s0il is generally medium acid to strongly acid. Many of
the areas are moderately or severely eroded.

Representative profile of a Lagonda silt loam that has

slopes of 7 percent (SW14SEY, SW1,NW14 of section 23,

T. 65 N., R. 31 W.) :

Al1—0 to 12 inches, black (10YR 2/1) silt loam; strong, very
fine, granular structure ; very friable; abundant roots;

i The derivation of the Lagonda seils ig eomplex. It is discussed
in more detall under the heading “Parent Material” in the section
“enesis, Morphology, and Classifleation of Hoils.”
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few, fine and medium, clear quartz sand grains; pH
6.8; clear boundary.

A8—12 to 16 inches, black (10YR 2/1) light silty clay leam,
very dark brown (I10YR 2/2) if crushed; moderate,
fine, subangular blocky structure breaking to mod-
erate, fine, granular structure; friable; abundant
roots ; common, fine and medium, clear sand grains;
pH 6.0 ; clear boundary,

BI—16 to 20 inches, very dark gray (10YR 3/1) heavy silty
clay loam; few dark grayish-brown (10YR 4/2) and
brown (10Y1X 4/3) mottles; moderate to strong, fine,
subangular blocky structure; friable; plentiful roots;
numercus, fine to mediam, clear quartz sand grains;
common, gray (10YR 6/1), granular coatings on the
surfaces of the peds when soil material is dry ; pH 5.8;
clear boundary.

B21t—20 to 24 inches, dark grayish-brown (10YR 4/2) Light
gilty elay ; common, brown (10YR 5/3) and yellowish-
brown (10YR 5/6) mottles and a few, strong-brown
(THYR 5/6) mottles; moderate, medium, subangular
blocky structure breaking to fine subangular and
angular blocky structure ; firm ; dark-gray (10YR 4/1)
clay films on the surfaces of most structural peds:
very dark gray (10YR 3/1) clay films in some vertical
cracks; plentiful rooiz: common grains of sand; pH
6.4 elear boundary.

B22t—24 to 32 inches, mottled gray (10YR 5/1) and yellow-

' ish-hrown (10YR 5/4) zilty clay; thick, grayish-brown..
{2.0Y 5/2) clay films coat the surfaces of the peds;
20 percent of s0il material, by volume, has fine, yel-
lowish-brown (10YR 5/6) mottles in the interiors of
the peds ; moderate, medium, subangular blecky strue-
ture; firm; contains plentiful reots, coarse sand, and
occasional small pebbles; pH 6.6; gradual boundary.

B23tg—32 to 42 inches, silty clay; thick, gray (5Y 5/1) clay
films coat the peds; occasional gtreaks or splotehes of
dark gray (5Y 4/1) ; light olive-brown (2.5Y §5/4), but
tending toward Fellowigh-brown (10YR 5/4 and 5/6)
ped interiors ; weak, fine, subangular blocky struciure ;
very firm ; contning ¢lear gand graing and an oceasional
pehble ; plentiful roots: pH 6.6 gradual bhoundary,

B3g—42 to 46 inches, gray (5Y 5/1) siliy clay; contalns yel-

: . lowish-orown (10YR 5/6) motiles or horizontal
streaks; weak, fine, subangular blocky structure;
sticky and plastic when wet; few roots; containg
larger amounts of sand and gravel (some pebbles
eolored) than are in the A horizons and other B hori-
zons ) lower part of horizon consists of a thin pebble
band, or ztone Jine; clear boundary.

IICg—46 to 50 inches 4, pray (BY 5/1 fo 5Y 6/1) pritty clay;
a few, brownish-vellow (10YR 6/8) mottles; strong
hrown {7.5TR 5/8) at increasing depths: masgive.

In areay that are not eroded, the color of the Al or Ap hori-
gon ranges from black (10YR 2/1) or very dark gray (10YR
8/1) to dark grayish brown (10YR 3/2) or, in a few places, tn
very dark hrown (10YR 2/2). The texture of the A1 o1 Ap hori-
zon is dominantly silt loam but ranges from loam to silty clay
loam. Where these =0ils are eroded, the Ap horizon is ex-
tremely variable in color and texture,

The texture of the B horizons ranges from light silty clay
lpam to light clay, and the color of thosc horizons grades from
a 10YR to 2 5Y hue with increazing depth. The value ranges
from 3, in the upper part of the profile, to 6, in the lower. The
chroma ig dominantly 1 and 2,

The mottles in the wpper B horizong range from brown
(10YR 4/3), strong brown (TH5YR 5/6), or yellowish hrown
(10YR 5/6) to yellowish red (6YR 5/8) or dark red (2H5YR
8/6). The red mottles dn not occur in all areas, and the pebble
band is absent in gome places,

The € horizon and the lower part of the B horizon generally
have a chroma of 1. In most places 1lime concretions oeccur
below a depth of & 1o 6 feet. ’

The Logonda soils were not mapped separately in Worth
County hut were mapped with the Clarinda soils. A representa-
tive profile for the Clarinda soils is dereribed under the Clarin- -
da series.

Lagonda and Clarinda soils, 5 to 11 percent slopes
{lcC).—The soils of this undifferentiated unit are mainly
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around the heads of draws and on the adjacent side slopes.
They lie below the ridgetops on uplands. Clarinda soils
occupy about 20 percent of the total acreage, and Lagonda
soils occupy most of the rest. The surface layer has a tex-
ture of silt loam to silty clay loam, is 7 to 12 inches
thick, and is high in content of organic matter (fig. 5).
Little or no erosion has taken place, though these soils are
subject to erosion. Natural fertility is moderate.

These soils are suitable for row crops if they are pro-
tected from erosion. In most places terraces can be in-
stalled because the slopes are generally nearly uniform
and are favorable for them. The soils are seepy and wet
after periods of excessive rainfall. Therefore, frost heav-
ing and winterkilling are common in winter. Alfalfa can
be grown, but the stand usually lasts only a few years.
(Capability unit ITTe-6)

Lagonda and Clarinda soils, 5 to 11 percent slopes,
moderately eraded (LcC2).—In this unit about one-third
of the total acreage consists of Clarinda soils, and the rest
is Lagonda soils. Erosion has removed all but about 7
inches of the original surface layer, and most areas contain
a few gullies. When the soils are plowed, soil material
from the subsoil is mixed with the rest of the surface soil.
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Figure 5—Profile of Lagonda silt loam showing the dark-colored
surface layer high in content of organic matter.
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The present surface layer is heavy silt loam or silty clay
loam, but it becomes more clayey if erosion is not con-
trolled. The soils are highly susceptible to further erosion.
Natural fertility is moderate to low.

These soils are suited to all the crops commonly grown
in the county, but erosion has made them less fertile than
they formerly were. Lime and fertilizer are needed, as
well as practices that control erosion. The slopes are nearly
uniform and are well suited to terraces. These soils contain
seepy areas. In some winters legumes growing on them are
damaged by frost heaving. (Capability unit 11Te-6)

Lagonda and Clarinda soils, 5 to 11 percent slopes,
severely eroded (LcC3).—The soils of this unit are on con-
cave slopes around the heads of upland drainageways.
Clarinda soils make up about a third of the total acreage.
In most places erosion has removed all of the original sur-
face layer, and most areas contain gullies or places where
old gullies have been filled. The present surface layer is
dlark-gray or dark grayish-brown silty clay loam or silty
clay. ,

These soils are not well suited to row crops. Severe ero-
sion makes them droughty, and natural fertility is low.
The soils are seasonally wet, however, and are suited to
grasses and legumes that tolerate water. The grasses and
legumes respond to applications of fertilizer. (Capability
unit I'Ve-6)

Nevin Series

The Nevin series consists of dark-colored, moderately
well drained or somewhat poorly drained soils that are
nearly level or undulating. These soils have formed in silty
material. They are mainly on low terraces or benches, but
some areas are on higher benches above the flood plains and
others are on bottom lands. The Nevin soils on bottom
lands grade to the surrounding soils formed in alluvium.
The natural vegetation was grasses.

The surface layer is dark-colored silt loam 10 to 24 inches
thick. The upper part of the subsoil is dark-colored silty
clay loam, and the lower part is lighter colored (dark
grayish brown or grayish brown) silty clay loam.

Permeability is moderate, but the flow of water through
the lower part of the profile is sometimes restricted by a
high water table during some parts of the year. Surface
drainage is adequate for growing crops, and wetness is not
a hazard if the soils are farmed. The available moisture
capacity and natural fertility are high. Reaction is gen-
erally medium acid to slightly acid throughout the profile.

Representative profile of Nevin silt loam (200 feet north
and 40 feet west of the southeastern corner of section 24,
T. 65 N., R. 32 W.):

Ap—0 to 6 inches, black (10YR 2/1) to very dark brown
(10YR 2/2) silt loam ; weak, fine, granular structure ;
friable; pH 6.4; clear boundary.

A1—6 to 10 inches, black (10YR 2/1) silt loam ; moderate, fine,
granular structure ; friable; pH 6.2 gradual boundary.

A3—10 to 18 inches, very dark gray (10YR 3/1) heavy silt
loam ; moderate, fine, granular and subangular blocky
structure ; friable; pH 6.2; clear boundary.

B1-—13 to 18 inches, very dark gray (10YR 3/1) light silty
clay loam; very dark brown (10YR 2/2) if crushed ;
common, medium, yellowish-brown (10YR 5/4) mot-

tles; moderate, fine, subangular blocky structure; fri-
able; pH 6.2; gradual boundary.
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B21t—18 to 23 inches, very dark grayish-brown (10YR 3/2)
medinm silty clay loam; dark grayish brown (10YR
4/2) if erushed; ecommon, medinm, yellowish-brown
(10YR 5/4) mottles ; moderate, fine, subangular blocky
structure; friable to firm; thin c¢lay films; pH 6.0;

: gradual boundary.

B22t—28 to 30 inches, dark grayish-brown (10YR 4,/2) medium
silty eclay loam; common, fine, grayish-brown (2.5Y
5/2) and dark yellowish-brown {10¥R 4/4) mottles;
moderate, fine, subangular blocky structare ; firm ; thin
clay films ; pH 5.8 ; gradual houndary.

B23t—30 to 40 inches, gray¥ish-brown (2.5Y 5/2) medinum silty
clay loam; surfaces of some peds dark grayish
brown (2.5Y 4/2) ; common, medium, dark yellowigh-
brown {10YR 4/4) motiles; black stains on the sur-
faces of the peds; weak to moderate, medium, sab-
angutar blocky structure ; firin to friable ; thin, patehy
clay films; pH 6.6; gradual honndary.

C—40 to 48 inches, grayish-brown (25Y 5/2) medium silty
‘¢lay loam that containg some sand ; many, coarse, dark
¥oellowish-brown (10¥YR 4/4) mottles ; massive ; friable
to firm; pH 6.0

The A horizons have a texture of silt Ioam and range from
biack {10YR 2/1) to very dark brown (10YR 2/2) or very dark
gray (10YR 3/1) in color. The combined thickness of the A
horizons ranges from 10 to 24 inches,

The B horizons range from 10YR to 2.3Y in hue and have
valuss of 3 to § and a chroma of 1 or 2. The texture of the B
horizons is light to heavy =ilty ¢lay loam,

The C horizon ranges from gray (W 5/0) to grayish brown
{2.5Y 5/2) in color and from silty clay loam to clay loam in
textnre,

Nevin gilt loam (0 to 2 percent slopes) (Ne).—This is
the only Nevin sotl mapped in Worth County. It is on
gtream terraces and low benches in undulating areas,
mainly along the P’latte River and the West Fork Grand
River, All the arens are high enough above the flood plains
that, flooding does not, occur, and surface drainage is good.

This soil is well suited to row crops. It can be used for
row crops year after year if all crop residue is plowed un-
der, an adequate amount of fertilizer is applied, and mini-
mum tillage is practiced. (Capability unit ITw-1) =~ -

Nodaway Series

The Nodaway series consists of moderately dark
colored, nearly level or undulating soils that are mod-
erately well drained or well drained. These soils have de-
veloped in stratified, siity, recently deposited alluvium.
They are on flood plains that border the channels of
streams, mainly adjacent to Kennebee or Wabash soils.
Frequent flooding is a hazard unless the stream channel has
been improved. The native vegetation was mainly trees
but included some grasses.

The surface layer is very dark grayish-brown to dark
grayish-brown silt loam 6 to 12 inches thick. It is underlain
by very dark grayish-brown, brown, pale-brown, and dark
yellowish-brown, stratified, silty material.

.Permesbility is moderate, and the available moisture ca-
pacity and natural fertility are high. These soils are neu-
tral to slightly acid.

Growing row crops is the main use of these soils. Some
small, narrow areas that are frequently flooded, however,
are not well snited to row crops, :

Representative profile of a nearly level Nodaway silt
loam (ahout 100 feet north of the bridge scross Marlow
Creek, on the west-facing streambank, in the SWi,SE1,
of section 30, T. 66 N., R. 31 W.):

Al—0 to T inches, very dark grayish-brown (10YR 3/2) silt
loam that ig light brownish gray (10YR 6/2) when
dry; econtaing a few layers of brown (10YR 5/3} very
fine sandy loam less than 1 inch thick; weak, granular
strocture, but in places the soil malerial breaks to
c¢hunks 14 fo 14 inch in diameter; very friable; pH
7.0; diffuse houndary.

- G1—T to 30 inches, very dark grayish-brown (10YR 3/2) silt
leam but containg a few thin layers of brown {10TR
5/3), loamy material; a few, fine, dark yellowish-
brown (10YR 4/4) motiles; massive, but breaks to
weak layers like the original strata of soil material
that consisted of thin-bedded planes; friable; a few
worm casts and pinholes; pH 7.0; diffuse boundary.

02—30 to 60 inches, aiternating hands of very dark grayish-
brown (10YR 3/2) #ilt loam and of pale-brown (16YR
6/3) sandy loam 3 to 6 inches thick; within each band
of sandy loam are very thin bands (less than one-
eighth of an inch thick) of very dark grayish-brown
(10YR 3/2) silt loam; within the bands of silt loam
are a few bands of dark-gray {10YR 4/1) material
that is predeminantly silt loam; a few, medinm,
yellowish-brown (10YR 4/4) mottles: massive, but
breaks to single grains and to chunks of various sizes;
pH 7.0. .

The Al horizon ranges from loam to light silty clay loam
In texture. When the Al horizon is moist, its color ranges
from dark grayish brown (10YR 4/2) to very dark grayish
brown (10YR 3/2). When it is dry, its color ranges from
grayish brown (10YR 3/2} to light brownish gray (10YR 6/2).

The profile in some areas of these soils, adjacent to Kennebee
soils, shows weak layering, but the distinctness of the layers
varies, Faint to distinct, grayish-brown to strong-brown mot-
tles are comineh in the (3 horizons. Belween a depth of 10
and 40 inches, the texture of the soil material is generally
silt loam, but lenses of fine sandy loam are common. The
texture of the soil material below a depth of 40 inches ranges
from sandy loam to clay. The reaction ranges from slightly
acld to neatral.

Nodaway silt loam (0 to 2 percent slopes) (Nol.—This
soil is mainly along the major streams where improvement
of the channel has eliminated {requent overflow. Some
areas, however, ure along small streams where flooding is
normally not damaging to crops,

Included with this seil in mapping were areas of dark-
colored soils that contain weak strata of soil material of
different textures. The included soils are adjacent to areas
of Kenneheo soils. _

This Nodaway soil is easily tilled. It is well suited to all .
the row crops, grasses, and legumes commonly grown in
the county. Row crops can be grown year after year if all
the crop residue is returned to the soil to help maintain
the content of organic matter, if minimum tillage is prac-
ticed, and if an adequate amount of fertilizer is applied.
{Capability unit I-1)

Nodaway silt loam, overflow (0 to 2 percent slopes)
(Nw).—This soil is mainly along the smaller streams in the
county and along the East Fork Grand River. It is dis-
tinctly stratified and is susceptible to flooding. The flood-
waters frequently damage crops to some extent by causing
scouring, depositing sediment, and making the soil ex-
cessively wet. Major channel improvement is needed in
some places to overcome the hazard of flooding.

This soil is frequently nsed to grow row crops, but plant-
ing is delayed to avoid flooding early in spring. The crops
are sometimes damaged by flooding, and this soil is some-
times too wet to be suitable for seeding small grains. Some
areas are better suited to use for permanent pasture than
to use for row crops. This soil is well suited to most grasses”
and legumes. (Capability unit ITTw-1)
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Olmitz Series

The Olmitz series consists of dark-colored, moderately
well drained soils that are gently sloping. These soils ocour
in narrow bands at the base of the uplands. They have
developed under grasses and trees in local alluvium washed
from sloping soils of the uplands.

The surface layer is dark-colored loam, generally 18 to
36 inches thick. The soil material beneath the surface layer
is clay loam. : :

Available moisture capacity is high, the content of or-
gunic matter is moderate to high, and natural fertility is
moderate. Permeability is moderate in the subsoil. The
reaction is strongly acid to neutral in the surface layer
and medium acid fo strongly acid in the subsoil.

Profile of an Qlmitz loam that has slopes of 4 percent
(150 feet west and 300 feet north of the SE. corner of the
NW14NW1; of section 36, T. 66 N., R. 31 W.}:°

Al11—0 to 10 inches, very dark grayish-brown (10YR 8/2) to
very dark brown (10YR 2/2) loam ; weak, fine, granu-
lar styructure; friable: pH 6.0; clear boundary.

A12—10 to 17 inches, very dark grayish-brown (10¥YR 3/2)
loam ; moderate, fine, subangular blocky structure;
friable ; pH 6.0; clear boundary.

A% 17 to 27 inches, very dark gray (10YR 3/1) heavy leam;
moderate, medium, subangular blocky structure; fri-
able ; pH 5.8 ; gradual boundary.

B1-—27 to 23 inches, very dark gray (10YR 3/1) to very dark
grayvish-brown (10YR 3/2) light elay loam; weak,
medinn, subangular blocky structure ; friable; pH 5.8;
clear boundary.

B2i—32 to 37 inches, very dark grayish-brown (10YR 8/2)
clay loam; common, fine, dark grayish-brown {2.5Y
4/2) and yellowish-brown {10YR 3/6) mottles; moil-
erate, medinm, subangular blocky strueture ; friable to
firm: pH 5.8; clear boundary,

B22—37 to 42 inches, dark grayish-brown (2.5Y 4/2) clay
loam; a few, tine, strong-brown (7.5Y 5/6) and dark
reddigsh-brown (5YR 3/4) mottles ; moderate, medium,

- gubangular blocky structure; friable to firm; pH 5.8;
gradual boundary.

B2-—42 to 52 inches, dark grayish-brown (10YR 4/2) clay
loam; many, medium, dark yellowish-brown (10YR
4/4) mottles; weak, medium, subangular blocky strue-
ture; friable to firm; pH 6.0; gradual boundary.

(—52 to 5% inches, grayish-brown (2.5Y 5/2) clay loam ; many,

i large, yellowish-brown {10YR 5/4) mottles; masgive ;
friable to firm; black coneretions common ; pH 6.0.

The A horizons range frem black (10YR 2/1}) to very dark

grayish brown (10YR 3/2) in eolor, from loam to silt loam in

texture, and from 18 to 36 inches in combined thickness. The

B horizons range from very dark gray (10YR 3/1) to grayish

brown (2.5Y 5/2) in color and from heavy loam to heavy

clay loam in texture. The mottling in the B horizons ranges
from strong brown of 7.5YR hue to reddish brown or dark
reddish brown of 5YR hue. The B horizons are normally
medinm acid, but the reaction ranges from strongly acid to
slightly acid because of the influence of local wash from nearby
hille. i o :
Olmitz loam, 2 to 5 percent slopes (CaoB).—The color of
this soil varies, depending on the characteristics of the
adjacent soils of the uplands. Where this soil is at the base
of slopes oceupied by Shelby soils, it is dark colored.
Where it occurs at the base of slopes occupied by Gara
soils, it is generally lighter colored. Also, this soil is at the
base of steep slopes in some places and is stony. The slopes
are generally less than 5 percent, but in some areas they

® Thiz profile has colors of lower chroma and containg more
mottles than is considered typical for the Olmitz series.

are as steep as 9 percent, They are generally short but are
long and very gentle in some places, nainly where this
soil occurs on alluvial fans. The soil material is dark
colored to a depth of 4 to & feet. where the slopes are long.
This soil 1s well suited to all the crops commonly grown
in the county. In places it is subject to erosion caused by
runoff from the adjacent uplands, but diversion terraces
can generally be used to protect those areas. Surface drain-
age 1s adequate in most places. This soil contains seepage
spots, however, that make wetness a slight hazard. Krosion
iIsIt-h? )major hazard if this soil is farmed. (Capability unit
e ' :
Olmitz-Kennebee complex, 0 to 5 percent slope
{OkB),—These nearly level to gently sloping soils are in up-
land drainageways and on bottoms along streams. Olmitz
solls make up about 60 percent of the acreage. They are
gently sloping and are at the base of upland slopes where
they receive deposits of soil material from the slopes above.
They occupy narrow, continuous bands on either side of
the watercourse. Kennebee soils, in nearly level areas of
the watercourse, make up about 30 percent of the acreage
in the mapping unit. In many places the areas of Kenne-
bec soils are less than 100 feet wide and are cut by gullies.
Included with these soils in mapping were areas of a
dark-colored soil that is similar to the Wubash soils but
that is moderately fine textured throughout the profile.
Also included were areas of a Nodaway soil formed in
stratified alluvium. Both of the included soils occur with
the Kennebec scils on narrow flood plains. They occupy
about 10 percent of the acreage in the mapping unit.
Areas of this complex are generally too small and nar-
row for farming as individual fields. In places the soils
are farmed with the adjacent sloping soils of the uplands.
Because of the hazard of gullying, the areas in the drain-
ageways should be left in grass. In many places, however,
they already contain gullies. Where gullying has occurred,
the gullies should be worked in and seeded to suitable
grasses so that a proper outlet will be provided for runoff
fromn the uplands. (Capability unit Ile-1)

Pershihg Series

The Pershing series consists of moderately dark colored,
somewhat poorly drained, gently sloping to moderately
sloping soils that, have developed in loess. It is believed
that tﬁese soils developed under tall prairie grasses and
that more recently trees invaded. The soils are on uplands
and on bench terraces, mainly in the eastern part of the
county. : . : : . - _

The soil material in the uppermost 10 inches is silt loam.
It is very dark grayish brown in the upper part and gray-
ish brown in the lower part. The upper part of the sub-
soil is dark-brown silty clay loam that has coatings of light
gray on the peds, or is mottled with grayish brown. The
lower part is silty clay that is dark grayish brown but
orades to grayish brown with increasing depth.

The subsoil is slowly permeable. Available moisture
capacity is high, and natural fertility is moderate to low.
Reaction ranges from slightly acid in the surface layer
to very strongly acid in the subsoil. Erosion is a hazard.

Cultivated crops are grown on part of the acreage, and
some areas are used for pasture. A few areas still have &
sparse cover of trees.
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Representative profile of a Pershing silt loam that has
slopes of about 4 percent {about 1 mile northwest of Allen-
dale in the NE1; N'W1j of section 28, T. 66 N, R. 30 W.) :

- Ap—0 to 6 inchos, very dark grawish-brown (10YR 3/2) silt

) loam that iz gray {10YR H/1) when dry; moderate,
fine, granular structure; friable; pH 8.2; abrupt
bouandary.

A2—6 to 10 inches, dark grayish-brown (10YR 4/2) to grayish-
brown (10¥R 5/2) silt loam ; weak, thin, platy strue-
ture thut breaks to moderate. fine, granular structure
in the lower part of the horizon; light-gray (10YR
T/2) silt coalings are on the surfaces of the peds; pH
3.6; clear houndary.

Bl1t—10 to 15 inches, dark-hrown (10YR 3/3) silty clay loam;
moderate, fine, subangular blocky structure; friable to
firm ; the snrfaces of the peds are partly coated with
light-gray (10YIL 7/2) silt and thin, patchy elay films;
pH 3.2 ; clear houndary.

B21t—15 to 18 inches, dark grayish-brown (10YR 4/2}
medium gilty clay; few, fine, dark yellowish-brown
(IDYR 4/4} mottles; very fine, strong, angular blocky
and subangular blocky structure; fitm; thick clay
film#; 4 few, fine, black concretions; pH 5.0, clear

. ) bhoundary.
B22t--18 to 24 inches, dark gravish-brown (10YR 4/2) to
’ grayish-brown {10YR 5/2) light to medium silty clay;
fow to common, small, Fellowish-brown (10YR 5/4)
mottles ; fine, strong, angular blocky and subangular
Mocky structure; firm ; thick clay films; a few, fine
coneretions of iron and manganese; pH 5.0; clear
houndary.

B23t—24 to 34 inches, grayish-brown (257 §5/2) light silty clay;

) common, fine, yellowish-brown (10YRR 5/8) mottles
and a few, coarse, pray (N §6/0) mottles: moderate to
wealk, fine, subangular blocky siructure; firm; clay
films; common, fine coneretions of iron and manga-
nege; pH 6.4; gradual boundary.

B3—34 to 46 inches, grayish-brown {2.5Y 5/2) heavy silty clay

’ loum ; many, medinm, dark yellowish-brown {(10YRR
4/4) mottles and a fow, coarse, yellowish-brown (10YR
5/8) mottles ; weuk, fine, subangular blovky structure ;
firm; some clay films; pH 6.6; gradunl boundary.

CG—48 to B inches, grayish-brown (2.5Y 5/2) and dark yol-
lowish-brown {10TYR 4/4) light to mediom silty clay
Ioam ; a few, coarse, light brownish-pray (2.5Y 6/2)
mottles; massive; firm; containg some black staing
and coneretions of iron and manganese ; pi 6.6,

When the goll is moist, the color of the Ap or Al horizon
ranges from dark grayish brown {10YR 4/2) or very dark
grayish brown (10YR 3/2) to very dark gray (10YR 3/1}.
When the #oil i dry, the color of the Ap or A1 horizon ranges
from gray (10YR /1) or grayish brown {10YR 5/2) to light
brownish gray (10YR 6/2). The A2 horizon ranges from 2 (o 6
inches in thickness and from dark grayish brown (10YR 4/2}
to lizht brownish gray (10YR 6/2) or gray (10YR 6/1) in
color, In enltivated fields, the Al and A2 horizons have been
mixed in the plow layer and the plow layer iz very dark grayish
brown (10¥YR 2/2) or dark grayish brown {(I10YR 4/2).

‘Where these soils are on benches, the Bt horizon s several
inches thicker than where they are on nplands, The texture of
the 132 horizons ranges from light silty clay to heavy silty clay.
The B horizons have colorg in 10YR and 2.5Y hueg, with values
of 4 and 5 and a chroma of 2. In most pliaces the mottles are
yvellinvish brown or xtrong brown, but in the lower horizong the
color of rome mottles is neutral gray. Small oxide concretions
occur througheout the subsoeil.

The texture of the O horizon is silty clay loam, In most
places the dominant eolors in the C horizon are grayish brown
and dark yellowish brown or strong hrown. .

Pershing silt loam, 2 to 5 percent slopes {PeB}.-—This
s0il occurs with Keswick and Ladoga soils on ridgetops in
the uplands. It lies above steeper areas of (Gara soils.

This soil is suited to cultivation, and crops grown on it
respond well if fertilizer iz applied. The areas are gen-
erally too long and varrow to be managed as individual

fields, and this soil is usnally farmed with the adjacent
soils. If cultivated erops are grown, installing terraces and
tilling on the contour help to control erosion. (Capability
unit ITe-6)

Pershing silt loam, 2 to 5 percent slopes, moderately
eroded (PeB2l.—This gently sloping soil is on ridgetops.
In most places it is moderately ereded, but erosion is severe
in some places. The plow layer is low in content of organic
matter, It consists partly of material from the original sur-
face layer and partly of material from the subsurface layer.

This soil is subject to Turther erosion and should be pro-
tected if it is cultivated. Crops grown on it respond well to
applications of lime and fertilizer. Maintaining good tilth
is diffieult if farming is intensive. (Capability unit I1Te-6)

Pershing silt loam, 5 to 9 percent slopes (PeC}.—This
soil ig on the uplands. It contains a moderate amount of
organic matier. Small areas of Keswick soils were included
with it In mapping,

Most of the acreage is cultivated, but erosion is a hazard .
where cultivated crops are grown. Practices that control
erosion are needed. (Capability unit [1Te-8)

Pershing silt loam, 5 to 9 percent slopes, moderately
eroded (PeC2.—Areas of this soil contain some small spots
where erosion has been severe. Further erosion is a hazard,
and the content of orgunic matter and natural fertility are
low. If crops are grown, or if this soil is used for pasture,
large amounts of lime and fertilizer are needed. (Capa-
bility unit ITTe-6) '

Pershing silt loam, benches, 2 to 5 percent slopes
{PrB).—This scil ocours on benches with TLadoga and
Grundy soils. Its surface layer is 6 to 10 inches thick.
Erosion is a hazard, but this seil is suitable for row crops,
small grains, and meadow. {Capability unit TTe-6)

Pershing silt loam, benches, 2 to 5 percent slopes,
moderately eroded {PrB2).—The surface layer of this soil
is dark grayish brown and is less than 7 inches thick. In
some places all of the surface layer has been removed by
erosion and the subsoil is exposed.

Lime and fertilizer are needed if this soil is used for
crops. Further erosion is a serious hazard if cultivated
crops are grown. (Capability unit I1Te—6)

Pershing silt loam, benches, 5 to 9 percent slopes,
moderately eroded (PrC2.—This soil i3 on. ridgetops and
side slopes in the eastern part of the county. It is mod-
erately eroded in most places but is severely eroded in
some places and only slightly eroded in a few others. The
plow layer is dark grayish-brown heavy silt loam or light
gilty clay loam and is underlain by dark grayish-brown
silty clay. . :

This soil is poorly suited to cropping and is subject to
sheet and gully erosion. Crops grown on it need lime and
fertilizer. (Capability unit I1Te-6)

Pershing and Grundy soils, benches, 5 to 9 percent
slopes, severely eroded {PsC3).—This undifferentiated
unit consists of severely eroded Pershing and Grundy

. soils, Sheet erosion has removed all of the original surface

layer, and these soils contain some shallow gullies,

In most places the plow layer is silty clay loam. Because
erosion has been uniform, however, some included areas
have a surface layer of silt loam or of silty clay. In the
Pershing soils, the plow layer is dark grayish brown, and
in the Grundy seils, it is very dark grayish brown. The
subsoil is about the same color as the plow layer but is
slightly darker colored in the Grundy soils than in the
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Pershing. A detailed description of a Grundy profile is
given under the Grundy series.

The scils of this unit are not well suited to row crops.
They are difficult to till, and a good seedbed is hard to
prepare. (Capability unit IVe-6)

Sharpsburg Series |

The Sharpsburg scries consists of dark-colored, mod-
erately well drained soils that are gently sloping to mod-
erately sloping. These soils are mainly on divides and high
ridgetops, bui they oceur to & lesser extent in other areas
of uplands. A small acreage is on benches. The soils on
divides and high ridgetops are gently sloping, and those
on the other areas of uplands are moderately sloping.
The eastern boundary of the areas is adjacent to areas
of Grundy soils and lies between the Ifust Fork and the
Middle Fork of the (Grand River. The Sharpsburg soils
have developed in loess. In the areas on uplands, they are
underlain by glacial till at a depth of 3 to 8 feet. In the
areas on benches, they are underlain by stratified alluvium
at a depth of 4 to 10 feet. .

The surface layer is very dark brown silt loam 7 to 18
inches thick. The upper part of the subsoil is brown or
dark-brown silty clay loam. The lower part is mottled
silty clay loam that is mainly dark grayish brown but
grades to grayish brown with increasing depth.

Permeability is moderately slow, and the available mois-
ture capacity and natural fertility are high. The content
of organic matter is also high in areas that are not eroded.
The uppermost layers in the prolile are slightly acid, but
the soil material grades to strongly acid mn the subsoil.
Erosion is the most serious hazard to farming. o

These soils are well suited to all the row crops, small
grains, and legumes commonly grown in the county. Most
of the acreage 1s cultivated. . :

Reprosentative profile of a Sharpsburg silt loam that
has slopes of 3 percent {50 feet east of the SW. corner of
the SE14SE1, of section 26, T. 66 N., R. 31 W.}:

Ap—0 to 7 inches, very dark brown (10YR 2/2) =ilf loam, dark
gray {(10YLRX 4/1) when dry; very dark grayish brown
(10YR 3/2) if crushed; weak, fine, granular struc-
ture; friable: many fine roots, worm casts, and small
pores; pH 6.4 ¢lear, smooth boundary.

B1—T to 13 inches, dark-brown (10YR 3/3) medium silty clay

. loam, grayish brown (10YR 5/2) when dry ; moderate,
very fine, subangular blocky structure; friable; peds
have very dark brown (10¥R 2/2) coatings in places;
many fine roots, worm casts, and small pores; pH 6.0;
gradual, smooth bhoundary. .

B2it—13 to 20 inches, brown {(10YR 4/3) beavy silty clay
loam; moderate, tine, subangular blocky structure;
firm to friable; thin, shiny ¢lay films on the surfaces
of the peds; many fine roots; pH §5.4; clear, smooth
boundatry.

B22t— 20 to 28 Inches, dark grayish-brown (10YR 4/2) heavy
gilty clay loam; coramon, fine, faint, praFish-brown
(10YR 5/2) mottles and distinet, yellowish-brown
(10YR 5/4) mottles; moderate, medium, subangniar
Wlocky structure; firm; shiny clay films on the sur-
faces of the peds; contains a few, small, black conere-
tiong, a few stains, and a few fine roots ; pH 5.0 ; clear,
smooth boundary,

B3t—28 to 38 inches, grayish-brown {(2.5Y 5/2) medium silty
c¢lay loam; common, medium, dark grayish-brown
{10TR 4,/2) mottles; weak to moderate, medium, pris-
matic structure hreaking to moderate, medium, sub-
angnlar blocky structure; firm; shiny clay films cover
some of the ped surfaces; many, small, black concre-
tions ; pH 5.8 ; gradual boundary.

(C—38 to 60 inches, grayish-brown (2.5Y 5/2) and dark yellow-
igh-brown (10YR 4/4) silty elay loam ; weak, coarse,
prismatic structure to massive; friable when moist
and slightly hard when dry; clay films appear along
the mujor cleavage plancs; many, smill, blick gonere-
tions and stains; pH 6.2

The Al or Ap horizon ranges from black (10YR 2/1) or very
dark brown (10¥YR 2/2) to dark grayish brown (10YR 3/2) in
color and from medium to heavy =ilt Ioam in texture. The B
horizons range from brown {(10YR 4/3 or 5/3) to grayish
brown (10YR 5/2) or dark grayish hrown (10YR 4/2} in color
and from medinm silty clay loam to light silty clay in texture.
In thiz county the B3t horizon of these soils has colors of
lower chroma and contains more mottles than Is typical for the
Bharpsburg series. The areas where the B horizons are dark
grayish brown are adjacent to areas of Grundy soils and have
4 finer texture than iy typical in other areas. In mosi places
the subsoil is strongly acid.

Sharpsburg silt loam, 2 to 5 percent slopes {SoB).—
This soil occurs in continuous strips along the major di-
vides and ridgetops in the eustern part of the county, above
areas of Lagonda, Adair, and Shelby soils. In terraced
fields it generally occupies the areas above the first terrace.
The slopes are short and convex.

This soil is only slightly susceptible to erosion, and it is
well snited to corn, soybeans, small grains, and legumes.
Tt is generally used for cultivated crops and meadow. Pro-
tection from erosion is needed if field crops are grown.
(Capability unit IIe-6)

Sharpsburg silt loam, 2 to 5 percent slopes, mod-
erately eroded (SoB2).—This soil s widely distributed
throughout the county but does not occupy a large acre-
age. Iirosion has removed part of the dark-colored surface
layer, and the present surface layer is less than 7 inches
thick. In some areas all of the original surface layer has
been lost.

Though this soil has lost part of its surface layer, it is
still well suited to crops. If it is farmed, however, practices
are needed that help to control erosion. (Capability unit
Ife-6) :

Sharpsburg silt loam, 5 to 9 percent slopes (SaCl— -
This moderately sloping soil is on the sides of ridgetops
and on the lower side slopes of ridges above soils on flood
plains and terraces. The layer of loess in which it has de-
veloped ranges from 3 to 5 feet in thickness.

Included with this soil in mapping were some areas of
soils that have developed in sediment of gritty silt loam
and that occur at lower elevations than the Sharpsburg
soil. Erosion is a hazard if this Sharpsburg soil is farmed.
(Capability unit IITe-6)

Sharpsburg silt loam, 5 to 9 percent slopes, mod-
erately eroded (5aC2).—This soil is on ridgetops and on
the side slopes of ridges. In most places it has moderate
slopes, but some areas in which the slopes are as steep as
12 percent were included in mapping.

This Sharpsburg soil has developed in loess, but glacial
till is within 3 feet of the surface in places because erosion
has removed so much of the soil material. Sheet erosion has
removed most of the original surface layer, and the present
surface Jayer is only 3 to 7 inches thick. Further erosion is
a major hazard. {Capability unit ITIe-6)

Sharpsburg silt loam, benches, 3 to 8 percent slopes
(SbC).—This soil is on benches bordering the major
streams, It generally occurs with Grundy seils, but in a
few places it occurs with Pershing, Ladoga, and Edina
goils, In some places this soil lies above areas of steep Ter-
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race escarpments. It has developed in a layer of loess 4 to
10 feet thick and is underlain by stratified alluvium. The
slopes are mainly gentle to moderate, Included in map-
ping, however, werc some areas in which the slopes are
steeper than 8 percent. Also included were areas where
moderate erosion has occurred, : . :

If this Sharpsburg soil is well managed and is protected

from erosion, 1t i5 suited to the crops commonly grown in

the county. Erosion is the major hazard to farming. (Ca-
pability unit 1Te—6)

Sharpsburg soils, 5 to 9 percent slopes, severely
eroded (SgC3).—The plow layer of these soils is dark
grayish-brown to brown silty clay loam. The substratum is
heavily mottled and is within 15 to 18 inches of the sur-
face. ) S

These soils can be cultivated but are not well suited to
row crops. The nereage is so small, however, that the soils
are generally managed with the adjacent soils: They need
protection from further erosion, (Capability unit IVe-6)

Shelby Series

Dark-colored, moderately well drained soils of the up-
lands make up the Shelby series. These soils are strongly
sloping to very steep and have developed in glacial till
under a cover of prairie grasses. They lie below areas of
Adair, Lagonda, and Clarinda soils and are also at a
lower clevation than the Sharpsburg and Grundy soils
that have formed in loess. The slopes are similar to those
of the Gara scils, but these solls are not adjacent to the
major streams as are the Gara soils, _

In areas that are not croded, the surface layer is dark
colored and is 10 to 20 inches thick. The upper part of the
subsoil 15 yellowish-brown clay loam. The lower part is
yellowish-brown or brown clay loam moitled with dark
grayish brown or grayish brown. . _

The Shelby soils have moderate to moderately slow per-
nteability, moderate available moisture capacity, and mod-
erate natural fertility. In areas that are not eroded, they
have a moderate to high content of organic matter. These
soils are slightly acid te strongly acid to a depth of about 3
feet and are neutral to calcareons below that depth. Runoff
is very rapid, and erosion is a serious hazard if these soils
are cultivated.

Where these soils have slopes of more than 14 percent,
they should be kept in permanent vegetation, Many of the
less sloping areas are cnltivated.

Representative profile of a Shelby loam that has slopes
of 15 percent. (near the NE. corner of the NW14 of section,
27, T.66 N.,R. 32 W.): .

Al1—0 to 8 inches, black (10YR 2/1) loam; very dark grayish
brown (10YR 3/2) if crushed; strong, medinm, gran-
ular steucture; friable; many fine roots; pll 6.8;

‘ gradual boundary.

AB-8 to 13 inches, vory dark grayish-brown (10YR 3/2) light
clay loam, with some mixing of yellowish brown
(10TR 5/4): strong to moderate, fine, subangular
blocky structure; friable ; containg much fine gravel;

) many fine roots; pIl 6.8: gradual boundary.
B1—13 to 20 inches, yellewish-brown {(10YR 5/4) and very
* dark grayish-brown (10YR 3/2) clay loam; moderate,
fine, subangular blocky strucinre; firm; many fine
roots; pH 6.2 gradnal boundury.

B21t—20 to 25 inches, vellowish-brown (10YR 5/4) clay loam;
a fow, dark grayish-brown (10YR 4/2) streaks; mod-
erate, medinm, subangniar blocky structure; firm;
oceasional fine roots; pil 6.4; gradual boundary.

B22t—25 to 31 inches, yellowish-brown (10TR 5/4) clay loam:
a few, dark yellowish-brown (10YR 4/4) and com-
mon, medium, grayish-brown (25Y 5/2) mottles;
moderate, fine, subangular blocky stracture ; firm; pH
6.8; clear boundary.

- B3—31 to 46 inches, gray (10YR 6/1) and brown (10YR 5/3)
clay loam ; a fow, coarse, yellowish-brown (10YR 5/8)
mottles ; moderate, medinm, subangular blocky strue-
ture; firm; pH 7.0; gradual to diffuse boundary.

C—48 te 60 inches, grayish-brown (2.5Y 5/2) and yellowish-
brown (10YIL 5/4) light clay loam ; common fo many,
medium fo coarse mottles of dark yellowish brown
(10YR 4/4), yellowish brown {10¥YRR 5/8), and gray
{(10YT} 6/1}; moderate, medium, subangular blocky
gtructure; firm; oecasional concretlons of iron and
lime; ealeareons in a few places, :

The color of the Al horizon ranges from hlack (10TR 2/1) to
dark grayish brown (10¥Y1R 3/2), The texture of that horizon
© is generally loam in areas that are not eroded. The B horizons
_ range from dark brown (10YIR? 4/3) to yellowish brown (10YR
5/6} in color and from light to heavy ¢lay loam in texture, The
B3 horizon ig more grayish than typical for Shelby soils, Cal-
careous glacial till is at depths ranging from 4 to 6 feet, The
content of gravel and stones in the till is variable, and poclkets
of sand are common.

Shelby leam, 9 to 14 percent slopes (ShD).—This soil
lies above areas of Olmitz and other soils of drainageways
and colluvial slopes. It lies below areas of Adair soils on
till plains and Sharpsburg and Grundy soils on ridge-
tops. Included in mapping were small areas of Adair soils.
The surface layer is dark colored and is 7 to 15 inches thick.

This soil has a moderate to high content of organic mat-
ter but is subject to erosion. It is poorly suited to frequent
cultivation and has not been intensively cuitivated. (Ca-
pability unit IVe-6) S ' ' '

Shelby loam, 9 to 14 percent slopes, moderately
eroded (ShD2).—This sloping soil oceurs with Adair soils
on nplands. It has been cultivated or pastured extensively
and has lost all but 3 to 6 inches of its original surface
layer through erosion, Included with it. in mapping were
some areas of Adair soils that have a finer textured sub-
soil than typical for Shelby soils. o

This Shelby soil 1s susceptible to further erosion.
Response is good to applications of fertilizer and lime.
(Capability unit I'Ve-6)

Shelby loam, 14 to 20 percent slopes (ShE)l.—In most
places this soil is downslope from Adair soils. Many of the
areas have nover heen plowed. As a result, most of the
original surface layer remains, :

In places this seil is partly covered by brush and young
trees, but it has been used primarily for pasture. It is not
suitable for row crops, and all tillage needed to establish
vegetation should be on the contour. If fertilizer is
applied, a number of grasses and legumes can be grown,
Pasture and hay are suitable uses, and this soil is suitable
for trees. (Capability unit VIe-6)

Shelby Ioam, 14 fo 20 percent slopes, moderately
eroded {ShE2).—This soil lies below the Adair soils and
above Olmitz and other soils of drainageways and bottom
Iands, Cultivation or overgrazing has resulted in the loss
of much of the original surface layer.

Except when a pasture needs to be renovated, this soil
is too steep and susceptible to erosion for eultivation. It is
suitable for pasture, hay, or trees. (Capability unit VIe-6)

Shelby loam, 20 to 30 percent slopes (Shfl.—Even in
areas that are not eroded, the surface layer of this soil is.
only 5 to 10 inches thick. The other soil layers are thin,
and the total thickness of the seil profile is less than that
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of the profile described for the Shelby series. In many
places ealcarcous glacial till is within 4 feet of the surface.
Runoff 1s very rapid, and the amount of water absorbed
by this soil is small.

Some areas of this soil have a cover or partial cover of
young trees, mainly hickory, elm, hawthorn, prairie crab-
apple, Osage-orange, and a few oaks. The present stands
are unproductive. The areas provide beneficial cover for
wildlife but are undesirable for pasture, If this soil is used
for pasture, the brush should be removed and long-lived
grasses and legumes should be encouraged. Trees are an
alternate crop that could be considered. {(Capability unit
VIle-6

Shelby and Gara soils, 9 to 20 percent slopes, severely
eroded (SrE3).—This undifferentiated unit consists of
Shelby and (Gara soils that have lost most of their original
surface layer through sheet erosion. The subsoil, which is
yellowish brown, is exposed in most places, and some arcas
are gullied. Part of the original surface layer remains in
small areas, but the texture of the present surface layer is
clay Ioam in most places. In about 75 percent of the acreage,
the slopes are between 9 and 13 percent.

These soils are too steep and susceptible to further ero-
sion for cropping, and brush has grown up in some areas.
The gnllies should he smoothed and seeded to long-lived,
adapted grasses and legumes. Lime and fertilizer are also
needed. When a pasture is renovated, tillage ought to be
on the contour. These soils are well suited to trees. (Capa-
bility unit VIe-6)

Terrace Escarpments

Terrace escarpments (Te} is a miscellaneous land type
that rises from 10 to 50 feet above the present flood plains.
It is below areas of gently sloping Grundy, Sharpsburg,
Pershing, Ladoga, and Edina soils on benches, and in
places the areas include short slopes of 10 to 30 percent
that are a part of the benches. :

This land type varies widely in characteristics. The goil
materiaz] near the surface is medium textured and is very
dark grayish brown to brown, In places it is underlain by
a layer of lighter colored soil material that, in turn, is
underlain by silty clay to loamy sand. The soil material
to a depth of 12 to 18 inches wns probably derived from
loess. Below the loessal material ig old alluvium that is
stratified in most places below a depth of 3 to 4 feet. The
goil material is generally strongly acid.

This land type is easily eroded and should remain in
permanent pasture, meadow, or trees. The original vegeta-
tion was trees, and some areas have remained in trees,

{Capability unit VIe-6)

Wabash Series

The Wabash series consists of dark-colored, poorly
drained soils that developed in fine-textured sediment.
These soils are on flood plains, in many places along the
_ Plaite River and the Middle Fork and West Fork of Grand
River. They are in nearly level areas or depressions but
are generally not adjacent to either the original stream
channel or the uplands. Some areas are ponded unless arti-
ficial drainage 1s provided. The native vegetation was
mostly grasses and some deciduous hardwoods that tolerate
water.

The surface layer is very dark gray or black heavy silt
loam to clay. It is underlain by black or very dark gray
clay that extends to a depth of 2 feet or more. The sub-
stratum consists of dark-gray clay. .

Permeability is very slow in the lower part of the profile,
The available moisture capacity and natural fertility are
high, and the content of organic matter is very high. Reac-
tion is medium acid to slightly acid throughout the profile.

Row crops are grown extensively on these soils, but
artificial drainage 1s needed in many places. Tile drains
do not work satisfactorily, because of the restricted move-
ment of water through the clay.

Representative profile of Wabash silty clay loam on a
north-facing riverbank ({near the SW. corner of the
SE1,SW1j of section 8, T. 65 N, R. 31 W.):

All—0 to 5 inches, very dark gray {I0YR 3/1) silty clay loam !
moderate, fine, granular structure; friable; pH 5.8;
<lear houndury,

AY2—5 to 13 inches, hlack (10YR 2/1) heavy silty clay loam;
moderate, mediut, subangular bloeky and angular
blocky structure; friable to firm; pH 5.8; clear
hoandary.

A13-—13 to 21 inches, black (N 2/0) silty clay; strong to mod-
erate, very fine, subangular bloeky structure; firm;
pH 5.6; gradual bonndary.

B2—21 to 31 inches, black (10YR 2/1} clay; moderate, fine,
subangular blocky structure; very firm; pH 56!
gradual boundary.

B3—31 to 48 inches, very dark gray (10YR 3/1) clay; mod--
erate, very fine to fine, subangular blocky structure;
containg large cleavage plancs; very firm when moiat,
plastic when wet; pH 6.8: diffuse boundary.,

C—48 to 36 inches, dark-gray (10YR 4/1) clay; weak, very
fine, subangular blecky structure; contains large
cleavage planes; very plastic when wet: common,
small concretions, gome of which are dark colored;
pH 7.0.

In areas that are not covered by a layer of overwash, the A1
horizons range from very dark gray (10YR 3/1) to black (10YR
2/1) in color and from heavy silt loam to clay in texture. In
areas that are eovered by a laver of overwash, the color of the
Al horizons ranges from dark grayish brown (10YR 4/2} to
very {dark grayish brown (10YR 3/2). 8ilty clay or clay is
at a depth of less than 20 inches. The color of the I3 horizons
ranges from very dark gray (10YR 3/1 or N 3/0) to black
(10YR 2/1 or N 2/0), and those horizons extend to a depth
of 2 feet or more. In places the B horizons contain mottles of
gray and yellowish brown. The soil material becomes lighter
eolored with increasing depth.

Wabash silty elay (0 to 2 percent slopes) [Wa}.—This
soil has a surface Jayer of silty clay or clay and lower
horizens of clay. In most places 1t is in depressions in wide
flood plains, within larger areas of Wabash silty clay loam,
Flooding occurs occasionally, but improvements in the
stream channel have almost eliminated this hazard. Be-
cause this soil is so wet, it was one of the last soils of the
bottom lands to be cultivated. . _

This goil is uzsed mainly for row crops, but surface drain-
age is needed in most places for cropping to be profitable.
After drainage is provided, this soil is well suited to soy-
beans, small grains, and most grasses and legumes. Because
of wetness and unfavorable soil characteristics, this soil is
poorly suited to alfalfa, bromegrass, and corn, Tillage is
diffienlt, and the soil material breaks into clods that do not
make o good seedbed. Fall plowing is better than plowing
in spring. (Capability unit TTTw—14) S

Wabash silty elay loam (0 to 2 percent slopes) (Wb).— .
This soil occupies large areas on the major flood plains
of the county. It generally lies between areas of Olmitz -
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soils near the uplands and areas of Nodaway and Kenne-
bec soils near the stream channcl. Where this soil is on
bottoms along small streams, it is in a narrow band be-
tween the stream channel and the uplands.

In most places the texture is silty clay loam to a depth
of 7 to 20 inches, but it is loam or silt loam in places. The
lower part of the profile is clay to silty clay.

Included in mapping were areas of a soil that 1s similar
to this soil but that has a light-colored subsurface layer.
Also included are areas of a soil that resembles the
Wabash soils but that has a texture of silty clay loam
throughout the entire profife, Other inclusions consist
of small areas of Olmitz soils that are mainly gently slop-
ing and are on bottoms along small streams.

ﬁiost crops commonly grown in the county can be grown
on this Wabash soil. %rainage is needed In some areas.
(Capability unit ITw—1) -

Use and Management of the Soils

This secticn has several main parts. In the first, uses
of the soils for crops and pasture are briefly discussed
the system of capability classification used by the Soil
Conservation Service is explained, and predicted average

acre yields of the principal crops and pasture are given.’

In the second, uses of the soils as woodland are described.

Then, uses of the soils for wildlife and for engineering are

digeussed.,

Use of the Soils for Crops and Pasture

In this part of the soil survey, capability grouping of
soils is defined and the soils are placed in capability units.
Suggestions for the use and management of the soils for
crops and pasture are given.

Most of the soils in the county are farmed. Some wheat
is grown, but the main crops arc corn, soybeans, oats,
alfalfa, red clover, bromegrass, orchardgrass, tall fescue,
and timothy, :

In most places the soils have at least moderate s'lopes,'

and for these sloping soils contour farming, terraces, water-
ways, and proper management of crop residue help to
conserve moisture and to control erosion. Dams in the
larger drainageways can be used to stabilize outlets for
runoff and help to control flooding. In about half of the
acreage of bottom-land soils, wetness is a hazard to crops.
Surface ditches help to drain off the excess water In those
soils, and tile drains can be used where the soils are suit-
able. Diversion terraces can also be used to protect some
areas from runoff. The amount of lime and the kinds and
amounts of fertilizer to apply should be determined by
testing the soils. '

Capability groups of soils .

Capability classification is the grouping of soils to show,
in a general way, their suitability for most kinds of farm-
ing. Tt is a practical classification based on limitations of
the soils, the risk of damage when they are used, and the
way they respond to treatment. The classification does
not apply to most horticultural crops, or to rice and other
crops that have their special requirements, The soils are
clussified according to degree and kind of permanent lim-
itation, but without consideration of major and generally

expensive landforming that would change the slope, depth,
or other characteristics of the soils; and without consid-
eration of possible but wunlikely major reclamation
projects.

In the capability system, all kinds of soils are grouped
at three levels, the capability class, subclass, and unit.
These are discussed in the following para.grapfls.

CarapmuiTy Crasses, the broadest grouping, are desig-
nated by Roman numerals I through VIIIL. The numera%s
indicate progressively greater limitations and narrower
choiceos for practical use. The classes are defined as follows:

Class I. Seils have few limitations that restrict their

use, S

Class IT1. Soils have some limitations that reduce the
choice of plants or require moderate conservation
practices.

Class IT1, Soils have severe limitations that reduce
the choice of plants or require special conserva-
tion practices, ot hoth.

Class IV. Soils have very severe limitations that re-
strict the choice of plants, require very careful
management, or both. ' :

Class V. Scils subject to little or no erosion but have
other limitations, impractical to remove, that
limit their use largely to pasture, range, wood-
land, or wildlife food and cover, (None in Worth
County) - : -

Class VL goi]s have severe limitations that make them
generally unsuited to cultivation and limit their
use largely to pasture or range, woodland, or
wildlife feod and cover. o '

Class VII. Soils have very severe limitations.that make
them unsuited to cultivation and that restrict

" their use largely to grazing, woodland, or wild-
life.

Class VIII. Soils and landforms have limitations that
preclude their use for commereial plant produc-
tion and restrict their use to recreation, wildlife,
or water supply, or to esthetic purposes, (None in
Worth County) ;

CAPARILITY STBCLASSES are soil groups within one class;
they are designated by adding a small letter, e, w, ¢, or ¢, to
the class numeral, for example, ITe. The letter ¢ shows that
the main limitation is risk of erosion; «» shows that water
in or on the goil interferes with plant growth or cultivation
(in some soils the wetness can be partly corrected by artifi-
cial drainage) ; s shows that the soil is limited malnly be-
cause it is shallow, droughty, or stony ; and ¢, used in some
parts of the United States but not in Worth County,
shows that the chief limitation is climate that is too cold or
too dry.

In class I there are no subelasses, because the soils of this
class have few limitations. Class V (none in Worth
County) can contain, at the most, only subclasses indicated
by o, ¢, and ¢, because the soils in it are subject to Jittle or
no erosion, though they have other limitations that re-
strict their use largely to pasture, range, woodland, wild-
life, or recreation. .

CapapiniTy UJNTre are soil groups within the subclasses,
The soils in one capability unit are enongh alike to be suited
to the same crops and pasture plants, to require similar
management, and te have similar productivity and other
responses to management. Thus, the capability unit is a
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convenient grouping for making many statements about
management of soils. Capability units are gencrally desig-

natecﬁ)y adding an Arabic numeral to the subclass symbol,
" for example, Ile-1 or I1Iw-1. Thus, in one symbol, the
Roman numeral designates the capahility class or degree of
limitation, and the small letter indicates the subclass, or
kind of limitation, as defined in the foregoing paragraph.
The Arabic numeral specifically identifies the capability
unit within each suhclass.

In the following pages, the capability units in Worth
County are deseribed and suggestions for the use and man-
agement of the soils are given. The capability units are not
numbered consecutively but are numbered according to &
statewide system, and not all of the capability units used
in Missourl are represented in this county. The names of
soil series represented are mentioned in the deseription of
each capability unit, but this does not mean that all the
soils of a given series appear in the unit. T'o find the names
of all of the soils in any given capability nnit, refer to the
“Guide te Mapping Units” at the back of this survey.

CAPABILITY UNIT J-1 _

This capability unit consists of deep, well-drained Ken-
nebec and Nodaway soils that have a surface layer of silt
loam and are friable throughout. These nearly level soils
are on bottom Jands. They are not subject to erosion, and
wetness is not a hazard to farming. Flooding occurs oc-
casionally, but damage to crops is minor.

These soils are naturally fertile and are easy to culti-
vate. They have high available moisture capacity, are
moderately permeable, and have a medium to high content
of organic muatter. .

The soils of this unit are suited to all the crops com-
monly grown in the county. Corn, soybeans, oats, and
wheat are the main crops, but alfalfa is grown to some ex-
tent. The soils can also be nsed for grasses or trees, and
they are suitable for development as wildlife habitat. Be-
canse of the high cash return, however, the soils are gen-
erally used for row crops. Their chief management needs
are keeping the surface soil open so that it will absorb
water and maintaining the supply of plant nutrients and
the content of organic matter.

Turning under crop residue and growing winter cover
crops and crops for green manure will help to maintain
the content of organic matter, Keeping tillage to a mini-
mum helps to protect the soil structure from breakdown.

A suitable cropping system is 3 years of row crops and
1 year of a small grain, with a cover crop grown in fall and
* winter to turn under as green manure. Grading or smocth-
ing the undulating areas makes tillage easier and provides
a field surface suitable for applying irrigation water,

Large amonnts of }ime and fertilizer are generally not
needed on these soils. A starter fertilizer is needed, how-
ever, and a maintenance fertilizer shonld be applied.

CAPABILITY UNIT Ife-1

Deep, dark-colored, moderately well drained Olmitz
and Kennebec soils are in this capability unit. Some areas
of these soils are on bottom lands, generally adjacent to
uplands, where they receive additions of colluvial material
from the slopes above: Others arc on alluvial fans or in
upland drainageways. The slopes are gentle and are nor-
mally short.

These soils are naturally fertile and are easy to cultivate.
They have high available moisture capacity, moderate
permeability, and a medium to high content of organic
matter, These soils are slightly eroded in places and are
susceptible to further erosion if they are not protected.

The soils of this unit are snited to all the field ereps com-
monly grown in the county, but corn, soybeans, oats, wheat,
and alfalfa are the main crops. The soils can also be used
for grass and trees and arce suitable for development for
wildlife habitat, They are generally not used for trees and
for wildlife hahitat, however, because of the high cash
return from field crops. The principal management needs
consist of protecting the soils from runoff and eresion and
maintaining the content of organic matter, the supply of
plant nutrients, and good soil tilth, -

If runoff is controlled, farming on the contour is gen-
erally adequate for protecting these soils from erosion. In
many places terraces or diversions, waterways, and con-
towr farming are necessary to control runoff on the
adjacent slopes. The soils are suitable for waterways that
provide outlets for runoff. Winter cover crops, green-
manure crops, and erop residue can be used to protect these
soils and to maintain the content of organic matter and
good soil tilth, - -

A gsnitable cropping system is 3 years of row cropsand 1
year each of a small grain and meadow. Row crops and
small grains can be grown year after year, however, if the
goils are managed intensively. Where these crops are grown
vear after year, the management should include contour
farming, growing a cover crop when the soil would other-
wise be bare, keeping crop residue on the surface or turning
it under, and applying fertilizer as needed.

CAPABILITY UNIT He-6

This capability unit consists of deep, moderately well
drained and somewhat poorly drained, gently sloping
Adair, Grundy, Ladoga, Pershing, and Sharpsburg soils
on ridgetops and benches. These soils have a dark-colored
surface layer 6 to 14 inches thick. They are slightly or mod-
erately eroded in places. : -

These soils have fairly high natural fertility, are easily
tilled, and are medinm to high in content of organic mat-
ter. The available moisture capacity is moderate to high,
and permeability is moderately slow or slow. All of these
soils are susceptible to further erosion unless they are
properly managed.

The soils of this unit are snited to all the crops com-
monly grown in the county. Wheat and oats are comm only
grown, but corn is the major row crop. Part of the acreage
is in soybeans, however, and a large acreage is in other
legumes and in grasses. Alfalfa grown on these soils is -
subject to damage from heaving caused by frost action. In
general, these soils are not well suited to trees, probably
because of their high content of organic matter in the sur-
face layer, the thickness of their surface layer, and their
position on ridgetops. The major management needs con-
sist of controlling erosion and maintaining the content of
organic matter, the supply of plant nutrients, and good
soil tilth, :

Managing crop residue well and growing winter cove
crops and green-manure crops help to protect these soils
from erosion and to maintain the content of organic matter
and good tilth. Terraces, waterways, and contour farming
also help to control runoff and erosion.
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If these soils are terraced, a suitable cropping system is 3
years of row crops and 1 year each of a small grain and
meadow. Where terraces have not been constructed, the
soils should be kept. in mesdow for u longer time and row
crops grown a shorter time.

SOIL

CAPARILITY UNIT IIw-1

This unit consists of deep, dark-colored, somewhat
poorly drained and poorly dramed Iidina, Grundy, Nevin,
and Wabash soils that are nearly level. These soilg are on
benches, terraces, and bottoms along streams. Erosion is
not a major hazard.

Natural fertility is fairly high, and these soils are easily
tilled and commonly have a high content of organic mat-
ter. Available moisture capacity is moderate to high, and
permeability is slow,

These solis are suited to corn and soybeans and are also
suited to small grains, grasses, and most legumes. In places
alfalfa is hard to establish, and the stands die out early
becanse of the excess moisture and damage as the result of
frost heaving. The soils are suitable for development as
wildlife habitat. Because of their clayey subsoil, which
limits the growth of roots and the movement of air and
water, they are not well suited to trees. The principal man-
agement needs are draining the soils and mantaining good
tilth, the content of organic matter, and the supply of
plant nutrients. '

Crop residue should he well managed, and cover crops
and green-manure crops should be grown to help to main-
tain good tilth and the content of organic matter, Surface
drainage is generally needed. Land grading is a good
means of insuring uniform surface drainage in some fields.
Internal drainage is difficult; tile drains do not function
well, because of the slow permeability of the subsoil, Ter-
races are needed in some areas where the slopes are long
and are steeper than 2 percent.

A suitable cropping system is 3 years of row crops and
1 year each of 2 small grain and meadow. A fall and winter
cover crop, turned under for green manure, may be sub-
stituted, however, for the meadow crop. Where the crop-

ing system consists largely of row crops, tillage can

ept to & minimum to help maintain good tilth, Where
less intensive management is practiced, a larger part of the
cropping system should consist of meadow.

' CAPABILITY UNIT Iffe—6

This capability unit consists of deep, dark-colored, mod-
erately well drained and somewhat poorly drained soils of
the Adair, Clarinda, Grundy, Keswick, Ladoga, Lagonda,
Pershing, Sharpsburg, and Shelby series. These soils are
gently sloping to sloping and are on uplands. The gently
sloping soils are moderately eroded, and the sloping ones
are slightly or moderately eroded.

These soils are moderately fertile and are generally easy
- to cultivate. Their available moisture capacity is moderate
to high, and they have moderately slow to slow permeabil-
ity. The content of organic matter is moderate in the
maoderately eroded soils and high in the soils that are not
eroded or that are only slightly eroded. Further erosion
is & hazard unless the soilg are properly managed.

The soils of this unit are suited to the crops commonly
grown in the county and are used mainly for corn, soy-
beans, oats, wheat, alfalfa, and grasses. Alfalfa grown on
the Grundy, Lagonda, and Clarinda seils is generally

RURVEY

damaged by severe heaving caused by frost action, and it
is also damaged in some areas of the other soils. Only the
Keswick, Ladoga, and Pershing soils are suited to trees.
All of the soils are suitable for development of wildlife
habitat. The major management needs are controlling
erosion and increasing the content of organic matter, main-
taining the supply of plant nutrients, and maintaining
good soil tilth, S E

Managing crop residue well and growing meadow crops,
cover crops, and crops for green manure help to pro-
tect these soils from erosion, and they increase the content
of organic matter and improve soil tilth, Runoff and ero-
sion can be controlled by practicing striperopping and con-
structing terraces and waterways. .

If practices that control erosion are not used, it is well
to use a cropping system made up mostly of close-growing
crops and to Jimit the number of row crops grown, A suita-
ble cropping system 1s 1 year each of a row crop and a
small grain and 3 years of meadow, If intensive manage-
ment 1s used that includes terracing, constructing water-
way$, and farming on the contour, row crops can safely
make up a greater part of the cropping system.

CAPARILITY UNIT IIw-1

This capability unit consists of areas of Alluvial land
and of a Nodaway soil. These soils are deep but have re-
stricted drainage or are subject to frequent overflow. Al-
luvial land is generally poorly drained or somewhat poorly
drained and has a seasonally high water table. The Noda-
way soil is subject to frequent damaging flooding that gen-
erally results in an estimated loss of 20 to 50 percent of the
crop.

Natural fertility is moderate to high, and these soils are
eagy to cultivate and have moderate to high available
moisture capucity. In most places permeability is slow in
the areas of Alluvial land and moderate in the Nodaway
soil, The content of organic matter is medium to low.

The soils of this unit are suited to corn, soybeans, oats, .
wheat, grasses, and legumes. They are also suited to trees
and can be developed as wildlife habitat. The major man-
agement needs are improving drainage and protecting the
solls from flooding.

Green-manure crops and crop residue can be used to im-
prove tilth and to help maintain the content of organic
matter. Surface drainage is needed in many areas of Allu-
vial land, and tile drains can also be satisfactorily used to
improve mternal drainage in some places. The hazard of
flooding is difficult to overcome in the Nodaway soil, but
improving the strcam channel and installing dikes or
levees may be helpful in some areas. This hazard will not
be completely overcomne, however, until measures are taken
to check runoff from the uplands in the watershed.

Unless adequate drainage is provided, wetness may be
detrimental to alfalfa, bromegrass, and similar crops
grown on these soils. Also, row crops can be damaged early
1n spring by flooding or excess water, Some of the areas are
better used for pasture than for field crops. Row crops can
be grown most of the time, however, if practices are used
that improve tilth and increass the content of organic
madtter,

_ CAPABILITY UNIT Ilw-14
Only one soil, Wabash silty clay, is in this capability
unit. It is a deep, nearly level, dark-colored, poorly
drained soil of the bottom lands.
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This soil is fairly fertile, but it is hard to cultivate and
is difficult to work to a good seedbed. It holds a large
amonnt of water, but only part of this water is available to
plants. Nevertheless, the available moisture capacity is
moderate to high. Surface runefl and permeability are
both very slow. The content of organic matter is generally
high.

This soil is plastic when wet and becomes hard and
cracks when dry. Therefore, it can be cultivated only with-
in a narrow range of moisture content. Deep plowing in
fall is desirable because weathering breaks down the clods
before spring, and preparing the seedbed is then much
easier, Surface ditches are needed to provide drainage. Tile
draing do not funection properly, because water moves
slowly through this soil. Land grading is an efficient way
of providing nniform drainage,

It adequate drainage is provided, this soil is suited
to soybeans, small grains, most grasses, and some Jegnmes.
Tt is not well suited to corn, bromegrass, alfalfa, other
legumes, and trees, and it is poorly suited to development
for wildlife habitat. The major management needs are
improving drainage and maintaining good tilth and the
supply of plant nutrients,

‘rop residue should be returned to this soil, but winter
cover crops are difficult to establish and are not especially
effective for adding organic matter. If adequate drainage
is provided, row crops can be grown most of the time.
Some green-manure crops or meadow crops are needed,
however, to improve tilth and to maintain the content
of organic matter.

CAPABILITY UNIT IVe-§

This capability unit consists of deep, moderately well
drained and somewhat poorly drained soils of the Adair,
Clarinda, Gara, Grundy, Keswick, Ladoga, l.agonda,
Pershing, Sharpsburg, and Shelby serics, These soils are
on uplands and are sloping or strongly sloping. The slop-
ing soils are severely eroded, and the strongly sloping ones
are moderately eroded,

Though these soils are fairly easy to cultivate, the
require protection if they are cultivated. They have mod-
erate natural fertility, moderate to high available mois-
ture capacity, and moderately slow to slow permeability.
The content of organic matter is low in the severely eroded
soils, but it is medium to high in the moderately eroded
ones. The soils are susceptible to further erosion unless
they are properly managed. : _ : :

The soils of this unit are not well suited to row crops
but can be used for corn and soybeans if they are properly
managed. To some extent, they nre used for cats and
wheat, and they are well suited to all the grasses and
legumes commonly grown in the county. The Gara, Kes-
wick, Ladoga, and Pershing soils are suitable for trees, and
all the soils of this unit are suited to development for
wildlife habitat. The major management needs are con-
trolling erosion and maintaining the content of organic
matter, the supply of plant nutrients, and good soil tilth.

If grasses and legumes are grown on these soils, soil
losses are held to A minimum, the content of organic matter
is increased, and tilil is improved. In most places the soils
.are suitable for terraces and waterways, Corn, soybeans,
and other row crops can be safely grown where terraces
and waterways have been constructed. In areas that are
terraced, & suitable cropping system consists of 1 year
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each of a row crop and a small grain and 2 years of
meadow crops.
CAPABILITY UNIT VIe-6

Areas of Terrace escarpments and of deep, moderately
well drained, strongly sioping to steep soils of the Gara,
Keswick, and Shelby serics make up this eapability unit.
These soils are on uplands. The strongly sloping soils are
moderately or severcly eroded, and the steep soils are
slightly or moderately eroded.

The soils of this unit have moderate to high natural
fertility. The content of organic matter ranges from low
in the severely eroded soils to high in the slightly eroded
ones. The avallable moisture capacity is moderate to high,
and permeability is moderately slow. All the soils of this
unit are subject to further erosion if protective cover is
not maintained.,

Becauso of their steep slopes and the hazard of erosion,
these soils are generally unsuitable for row crops, but they
are suited to all the grasses and legumes commonly grown
in the county. The Gara and Keswick soils, and the mod-
erately eroded and severely eroded Shelby soils, are suited
to trees. All the soils are well suited to the development
of wildlife habitat. Control of erosion is the major man-
agement need. . R '

These soils are too steep for terracing. Small grains may
be safely grown occasionally, but row crops can be safely
grown only very rarely, as when a pasture is renovated,
perhaps once every 8 to 10 years. All tillage should be on
the contour to help control erosion. - o

Most areas of these soils are in permanent vegetation
and are used for pasture or woodlots. In the pastures a
poor cover of grass can he improved by complete renova-
tion or by improving the present stand. Gullied areas can
be smoothed, fertilized, and secded to a permanent cover
of plants, Black walnut or a suitable species of pine can
be used to replant woodlots where the stand is thin, The
brushy areas can be converted to a more productive use by
clearing and seeding to adapted grasses and legumes, or
by planting to trees.

CAPABILITY UNIT VIIe—6

Deep, moderately well drained, very steep Gara and
Shellyy soils of the uplands are in this capability unit. The
Shelby soil 13 not eroded or is only slightly eroded, but
some areas of the (rara soils are severely eroded.

Natural fertility is amoderate, and these soils have
moderate available moisture capacity and moderate perme-
ability, The content of organic matter ranges from low in’
the severely eroded (ara soils to high in the Shelby soil.
The soils are subject to severe erosion if a protective cover
1s not maintained.

The soils of this unit are not suitable for cultivated crops
and are generally too steep to be crossed by ordinary farm
machinery. They can be used for grasses and legumes
commonly grown in the county and are generally suitable
for trees. The soils are well suited to development for wild-
life habitat. Control of erosion is the major management

need.

I'n many places the uneroded soils are covered by a stand
of native hardwoods that need protection from fire and
grazing, The woodlots can be made more productive hy
practicing good woodland management. Suitable trees can
be planted in the open areas or on slopes where the soils are
eroded. Where these soils are to be pastured, the gullied
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areas can be smoothed and seeded te suitable grasses and
legumes, The Shelby soil is already primarily in bluegrass.

Predicted pields

Table 2 gives the predicled average acre yields of crops
commonly grown in Worth County. In columns A are
yields to be expected under ordinary management. In
columns B are yields to be expected under the high level of
management practiced by some farmers in the county.
Because response to management varies in different soils

as a result of differences in natural fertility and in other -

properties of the soils that control response to manage-
ment, comparing the yields in columns A with those in
columns B will show the response Lo be expected on a given
soil under improved managerent. The figures given are
estimates of the average vield obtained over a period of
approximately 10 years. They include some extremely high
ylelds obtained in favorahle seasons and some low yields
obtained in years when drought, hail, or flooding damaged
the crop.

T'nder the kind of management used to obtain the yields
ghown in columng A, a planned cropping sequence i3 gen-
erally followed. Some practices that help to control erogion
and that conserve waler are used, but those practices are
not adequate to liold losses of soil material to a minimuym.
For some crops, lime and fertilizer are applied, but the
ameunts are smaller than the amounts needed, as indicated
by the results of soil tests. Crop residue is generally re-
turned to the seils, and wet areas are drained, though the
drainage system is generally inadequate. The rate of plant-
ing 1s too low for high yields of some crops to be expected.

To obtain the yields of field crops shown in columns B,

the following management practices are used:

1. A suitable cropping system is selected, based on the
capahilities of the soils and on the kind of manage-
ment practiced. '

2, The soills are tilled on the contour, and terraces,
waterways, and similar structures are used to sup-
plement. the cropping system and to help to control
erosion and conserve water.

3. Lime and fertilizer are applied according to the
needs indicated by the results of seil tests and the
kind of crop to be grown.

4. Crop residue is used as a cover to protect the soils

. from erosion, and it is then returned to the soils.

5. Crops are planted at an appropriate time,

6. An adequate drainage system is installed so that
excess surface water can be removed from wet
areas.

7. Weeds are controlled through tillage, crop rotation,

or spraying.

8. Crops are harvested at the proper time,

9, Adapted, high-viclding varicties of crops are
planted, and the rate of planting is suitable.

10. Where alfalfa is grown for hay, high-yielding va-
rieties are p]antec'f and the alfalfa is cut three times
during the growing scason. If the field is to remain
in meadoyw the following year, the alfalfa is not cut
or grazed from early in September until late in

October.®

® Generally, the feed value of 3 tons of good alfalfa hay is equalte
that of 80 bushels of corn, : .

BOIL SURVEY

Predicted yields of pasture are shown only for improved
pasture, because only certain practices are generally used
when a permanent pasture is to be seeded. The cstimated
yields given for pasture are mainly for a grass-logume
mixture, such as a mixture of bromegrass and ladino -
clover, but the pasture on very steep soils consists mostly
of bluegrass. Following are practices used to obtain the
yields of pasture shown in columns B : -

1. Lime and fertilizer are applied according-to the
needs indicated by the results of soil tests,
2. A mixture of adapted grasses and legumes is
seeded.
3. Brush and weeds are controlled.
4. Established pastures are topdressed so that high
"~ yieldsof forage will be maintained. -
5. Cattle are moved periodically between at. least two
different pastures, though a complete rotational
. system of grazing is seldom used. If a complete
rotational system of grazing were used, the yields
of improved pasture on some soils could be in-
creased by as much as 20 to 30 percent, but this
system normally would require five to seven pas-
ture fields. Each segment would have to be used -
intensively but for only a short time (preferably
less than & weeks) and then rested for 1 month.

Woodland Uses of the Seils

At the time Worth County was settled, nearly one-third
of the acreage was in forest (fig. 6). The rest was covered
hy prairie vegetation consisting of native tall grasses and
oceasional seattered, brushy plants, The trees in the orig-
inal foresls grew i continuous bells that skirted the
streams, and 1n both Iarge and small groves on uplands ad-
jacent to flood plains of the West, Middie, and Iiast Forks
of Grand River. The irees on the flood plains were larger
and grew in a denser stand than those on the uplands. Oak
and hickory were predominant on the nplands, and elm,
cottouwood, and walnut grew on the bottom lands. Some
areus of prairie were partly covered with prairie crab
apple and hawthorn, and the same kinds of trees were es-
pecially abundant along the borders of the prairie.

TLarge tracts of dense timber are no longer common in
this county. Less than 10 percent of the county is now
wooded, and income from the sale of wood products makes
up only a miner part of the total farm income. In 1959
only 3,150 acres was used primarily as woodland, accord-
ing to figures of the T.8. Burcau of the Census. The rest
of the wooded acreage is grazed and is not an important
source of wood products. Throughout the county the tim-
ber has been cut over, and the present stands consist mostly
of young trees that are poorly managed. About 83 percent
of the acreage remaining in timber consists of steep Gara
soils and of other (rara soils in narrow horders along
streams. Small, scattered areas of Ladoga, Pershing, and
Keswick soils on uplands are still in trees, as are areas of
Nodaway and other soils on bottom lands. .

SUITABILITY #0R WOODLAND PraxTiNe.—Soils vary in
their suitability for trees. In general, the deep, well drained
and moderately well drained soils that have medimm to

high natural fertility ave the most snitable. Most of the

soils that are suited to trees, howeyer, are also well suited to’
field crops. Many of them have been cleared and nsed for
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TaBLe 2.—Predicted average acre yields of the principal crbps under two levels of management
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[Yields in columns A are those to be expected under ordinary management, and yiclds in columns B are those to be expected under improved
management. Absence of a yield figure indicates that the erop is not commonly grown at the management level indicated) :

Soil Corn Soyheans Oats Alfalfa hay |Pasture
s}
A B A B A B A B B
Bu| Bu} Bu| Bu| Bu| Bu| Toms| Tons c&”fﬁ ¢
Adair silt loam variant and Adair loam, 2 to § percent slopes, moderately
eroded. o 40 a0 22 26 18 261 2.5 3.5 170

Adair and Shelby loams, 5 to 9 percent slopes .. o ... ____._.__ 40 60 22 26 20 30 3.0 4.0 170
Adair and Shelby loams, 5 to 9 percent slopes, modcrately eroded_.____ 30 6{ 20 24 18 26| 2.5)] 3.5 160
Adair and Shelby soils, 5 to 9 percent slopes, severcly eroded __________ 25 55 15 20 15 26 1.8] 3.0 130
Alvavial land e 40 (i1 20 30 25 3| 2.0 3.0 165
Edina silt loam, benehes, 0 to 3 pereent slopes_. . _______ S 35 65 1R 24 30 20| 3.0 4.0 135
Gara loam, 9 to 14 percent slopes, moderately croded_.__ ... .__.__ 35 a5 16 22 26 4! 2.0 3.5 120
Gara loam, 14 to 20 percent slopes, moderately eroded__.___. o cmmm Jmme | e peeea aien | e ] 2.0 ] 8.0 95
Gara loam, 20 to 35 pereent slopes_ ___ _ L iaooaoaoao NN [P [ S T R R R 20
Gara soils, 20 to 35 percent slopes, severely eroded . ___._____ VDR ISR [SUICUIR, RNUPIRERE NP STV ISR IR 60
Grundy silt loam, 2 to 5 pereent slopes_ ________________ ... _____ 45 70 24 3o 40 50| 2.5 | 3.5 180
Grundy siit loam, 2 to 5 percent slopes, moderately eroded____ ... ____ 40 65 22 28 35 0| 20| 3.0 140
Grundy silt loam, benches, 0 to 2 pereent slopes_ . _ . ___ .. ___..._. 40 70 24 30 40 50| 2,0 3.0 160
Grundy silt loam, benches, 2 to 5 percent slopes. .o _________ 45 70 24 30 40 50] 2.8 3.5 160
Grundy silt loam, benches, 5 to 9 pereent slopes, moderately eroded___ . 35 60 18 24 36 407 1.8 2.8 12¢
Kennebee silt loam. . _ . . 65 95 25 35 50 60| 3.5| 4.5 180
Keswick loam, 5 to 9 percent slopes_ _________________.. e mam_mu 40 60 20 25 20 30| 3.0] 40| 150
Keswick loam, 5 to 9 percent slopes, moderately croded______ . ____ 35 50 18 22 18 26| 2.5] 3.5 140
Ecswick soils, 5 to 9 pereent slopes, severely eroded__________________ 25 45 15 20 15 241 1.5} 3.0 110
Keswick loam, valleys, § to 9 percent slopes, moderately eroded_..___._ 25 50 16 22 15 25| 1.8 2.4 125
Keswick soils, valleys, 5 to 9 percent slopes, severely eroded.__._______ e e e e e f e | -ea | 1.2 1.8 80 -
Keswick loam, valleys, 9 to 14 percent slopes, moderately eroded_______ e e s e e | a=2 | LB 2.0 100
Kceswick soils, valleys, 9 to 14 pereent slopes, severely croded- .o ______ [EUNUEVER (VRN [SUNUIVE, RNUPRUOUE SNTRRI ISR B N § N A 1 85
Ladoga silt loam, 2 to 5 pereent slopes_ ____________________ . _____._... 44 60 20 26 20 35| 2.5 | 3.5 160
Ladoga silt loam, 5 to 9 percent slopes, moderately eroded________.__ 30 5 18 22 16 30| 20| 3.0 140
Ladoga silt loam, 9 t¢ 14 perecnt slopes, moderately eroded_____._____ 30 50 18 22 15 25| 2.0 3.0 130
Ladogu sill loam, benches, 2 to 5 percent slopes_ ____ ________________. 40 60 20 26 2} 35| 2.5 3.5 160
Ladoga silt loam, benehes, 5 to 9 percent slopes, moderately eroded____ 35 60 18 22 16 30 20| 3.0 150
Lagonda and Clarinda soils, 5 to 11 pereent slopes_ __ . __ __________.._ 35 65 20 26 20 35| 20| 2.5 100
Lagonda and Clarinda soils, 5 to 11 percent slopes, moderately eroded_ _ 30 55 18 24 16 30| 1.8 | 2.2 80
Lagonda and Clarinda soils, 5 to 11 percent slopes, scverely eraded___.. 25 35 14 18 10 200 L2 L& 50
Nevin silt losm oo eama—- 55 85 25 35 45 551 3.0 4,0 180
Nodaway silt loamn . s 65 90 24 32 45 55| 3.5| 4.5 180

- Nodaway silt loam, overflow. __ __ . . . _____._ 50 70 |- 20 30 20 30| 3.0 4.0 170
Olmitz loam, 2 to 5 percent slopes. . oo 60 90 25 33 50 60| 3.0| 4.0 175
Olmitz-Kennebee complex, 0 to 5 percent slopes__ L ..o ... . 60 90 20 30 42 53¢ 3.0 4.0 176
Pershing silt loam, 2 to 5 pereent slopes_.___________ . _________ 33 60 20 25 30 40 2.0 2.5 150
Pershing silt loam, 2 to 5 percent slopes, moderately eroded__ .________ 25 50 18 24 26 34| 1.8 2.4 135
Pershing silt loatn, 5 to 9 percent slopes.__ . _ ..o ceomcoeaoooa- 30 55 18 24 28 36| 2.0 2.5 140
Pershing silt loam, 5 to 9 percent slopes, modcrately eroded. .. __ .. 25 50 16 22 24 32| 1.8| 2.4 125
Pershing silt loam, benches, 2 to 5 pereent slopes___________________ ab 60 20 25 30 40| 2.0 2.5 150
Pershing silt loam, benches, 2 to 5 percent slopes, moderately eroded.___ 25 50 18 24 26 34| L8| 2.4 135
Pershing silt loam, benches, 5 to 9 percent slopes, moderately eroded. .. 25 50 16] 22 24 30| L8| 2.4 125
Pershing and Grundy soils, benches, 5 to 9 percent slopes, severely . .

eroded o e 20 35 14 20 18 261 1.5| 2.0 a5

Sharpsburg silt loam, 2 to 5 percent slopes..___________ ... ______.__ C4b 70 25 30 35 45| 3.0 4.0 175
Sharpsburg silt loam, 2 to 5 percent slopes, moderately eroded. . _.____ 40 65 25 30 30 40 2.5 3.5| 170
Sharpsburg silt loam, 5 to % percent slopes___ _____________._______.. 40 65 24 28 35 45| 3.0 4.0 175
Sharpsburg silt loam, 5 to 9 percent slopes, moderately croded. .. 35 G0 22 28 30 40| 2.5 3.5 165
Sharpsburg soils, 5 to 9 percent slopes, severcly creded. ... 30 a5 18 25 22 34! 2.0! 3.0 150
Sharpsburg silt loam, benches, 3 to 8 percent slopes_ . ... 40 65 25 30 30 40| 3.0 4.0 170
Shelby loam, 9 to 14 perecnt slopes____ ... ... e 35 60 20 24 32 38| 2.5| 8.5 150-
Shelby loam, 9 to 14 percent slopes, moderately eroded. .. ._.____ 30 50 18 22 26 34| 2.0 3.0 130
Shelby loam, 14 to 20 percent glopes_________ .. ____________ SSPERN (SUNRON (N R U P N A 120
Shelby loam, 14 to 20 percent slopes, moderately eroded_________ . __ L e e e I ORI N 1 100
Shelby and Gara soils, 9 to 20 percent slopes, severely eroded___ ... | oo f oo f o] .o | .oaifo.ao] LE| 2.5 80
Shelby loam, 20 to 30 percent slopes. - - - oo o L.o.. ST R SR T R N R 90
Terrace esearpments___ oo e e | e e e [ e | oo | 2.0 2.5 1006
Wabnsh silty elay _ o oo oo oo oD e e e e 35 55 20 25 20 25| 1.5] 2.0 130
Wabash silty elay loam_ ___ . s ) 4) 65 22 30 25 35| 2.0 3.0 160

1 Cow-acre-days is a term used to express the carrying capacity  grazing season without injury te the sod. An acre of pasture that
of pasturc. It iz the number of animsl units earried per acre multi- provides 30 day= of grazing for two cows has a carrying capacity
plicd by the number of days the pasture is grazed during a single  of 60 cow-acre-days.



28

B80IL SURVEY

L L] ! | p—

Beau n miles

] F 1 Q w A
g . T A T E - \ . x »
" o & ]
TEa Y L a @ cuwt U N T ¥ i no asé 0 L D T S
y T
fl?lh M X;” » u u H o » u 1 u ;{ £ » Ly . 2 u - N
* g ,T -
x * m 3 ri 4. . g 5
- " 2y - M H t' "
H1 } L °
o ! i !
= B 5 e e - U
o [ H "o
TN " * ——
! :
s r . ug n i,
| .
n ; E] .\ ” ES 4
| Trmag
e
L
GRkM = .
= CITr n e =
i “ |
O ! s ! | =
'\ ! ac
e ey
o J; It} " ] ]
* . !
LT I RN o
' +
i
THN b : = .
> o E3 " 21 u
l 5 L "
i
« 7 - .g| il l T
. » - = -
» - . » g-7 “Ig J Je
: | .
“ ¥
T " b » «
\ \ {
)
o U N T ¥ x

- Areq arlginolly covered by forest -

|: Preiria -

Figure 6.—Native vegetation in Worth County.

:

field crops. For example, most areas of Ladoga, Pershing,
Keswick, and Nodaway soils have been cleared and used for
erops because those soils are more in demand for grain or
pasturce than for trees. Nevertheless, returns {rom some
well-managed tracts of woodland on those solls compare
favorably with returns from pasture. The severely eroded
areas shonld be given special consideration for trees.

Such soils as the Adair, Grundy, Sharpsburg, and
Shelby are generally more suitable for grain crops,
meadow, and pasture than for trees, but the steep and
severely eroded areas of Shelby soils are suitable for use
as woodland. Terrace escarpments and the Gara, Keswick,
and Shelby soils of capability units VIe-6 and VIIe-6 are
not suitable for cultivation bat are suitable for trees or
pasiure. Those soils shouid be considered when trees are to
be planted. o

Trees require different plant nutrients than do the com-
mon ficld erops. Poor soils for crops are not necessarily
good ones for (rees, however, though trees may give a fair
return for the amount of labor invested. Trecs generally re-

quire soils that are strongly acid or very strongly acid, and
such soils are generally too acid for most row crops,

Prantine oF Trees.—Table 3 gives the estimated site
clags (72) * for the soils of five series and suggests kinds of”
trees suitable for planting on several of the soils. It also
nantes the least desirable species, acceptable species, and
species to favor in the existing stands. Trees have been
planted in only a few small areas in this county, mainly
by private landowners. These plantings were established
mostly for windbreaks, Christmas trees, wildlife habitat,
or recreational purposes. On most of the soils, the growth
of trees has been encouraging.

The windbreaks that have been planted consist of trees
or shrubs grown in narrow belts to control the deposition
of snow, Lo prevent wind damage to farmsteads, and to
provide shelter for livestock. For some of the carly wind-
break plantings, Osage-orange, redeedar, and black locust
were used. Many hedgerows of Osage-orange are still main-
tained, and in those the wood is regularly harvested for

" Italic numbers in parentheses refer to Literature Cited, p. 48.
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TaBLE 3.—Estimated site class, species suggested for planting, species to favor, acceptable species, and least desirable species
w0 existing stands on the soils of five series

{Daéhed lines indicato trees are not eommonly planted on the soil]

Existing stands
Boil geries Bite class | Species suggested —
(esti- for planting 2 Bpecies to favor Acceptable species Least desirable species
mated) 1 . o
GArA oo 3 | Walnut (on the | Walnut, white oak, red Ashs______________ __ Elm, hackherry, hickory,
) lower slopes.) oak. pin oak.
Keawlek oo . 1402 | coe e __._ ‘White oak, red oak_______ Redeedar,® eherry._____ Hickoryl, honeylocust, elm,
shingle oal.,
Ladoga__ __________ : b White oak, redoak_______| _______________ | Elm, honeylocust, hickory.
Nodaway_ o ______ 4| Walnut____._._ Walnut, white oak, red Cottonwood,® agh 8____ | Bogxelder, elm, hackberry.
oak, soft maple,
Pershing_ _____._... b White oak_..____________ Cherry 4 ____________. Hickory, elm, honey-
: ) locust, hawthorn.

! Number of 16-foot logs having a maximum diameter of 8 inches
that ean be produced by a tree. The trees in site clags 1 are capable
of producing a maximum average annual growth of 90 board feet
per acrc in an unmanaged stand; the trees in site class 2 are capable
of produging & maximum average annual growth of 150 board feet
in an unmanaged stand; the trees in site class 3 are capable of
producing a maximum average annual growth of 210 board feet in

posts. More recently, Scotch pine, eastern white pine,

Chinese elm, and Norway spruce have been used for wind-

break planting, and in those plantings muitiflora rose is
enerally included. Other species acceptable for wind-
reaks are jack pine, redcedar, pin oak, and green ash.

Scoteh pine and jack pine are both planted for Christ-
mas trees. For those trees a protected site appears to be
the best, The trees are sheared when they are about 3 feet
high so that they will attain a uniform shape and have
untformly dense foliage. They are harvested 4 to 6 years
after they are planted. )

The soils of the county have potential for forestry plan-
tations and for plantations that would help to control
erosion. Those that were formerly cultivated are poorly
suited to hardwoods, but black walnut is suitable for sced-
ing in open wooded areas of deep, fertile soils. Pines could
be considered where fields that were formerly cultivated or
that are eroded are to be converted to woodland,

Woopranp Maxacement.—The early settlers did not try
to manage the wooded areas but sought them only as a
source of fuel, material for fences, and material for houses
and barns, They harvested the best trees and left the least
desirable ones. Later, overgrazing and fire caused even

“greater damage than cutting. As a result, the present
wooded areas are unproductive, though some of the pres-
ent stands could be improved.

All of the native stands consist of a hardwood type of
forest. For all the timber types, however, management
snitable for even-aged stands appears to be the best. Over-
stocked, immature stands can be thinned and the best trees
favored. Tlarvest cutting should be done in a way that will
assure the development of thrifty even-aged stands of de-
sirable trees. Occasional cull trees may be left to provide
more favorable habitat for wildlife.

The wooded areas should be protected from fire and
grazing. Fire destroys the small trees, burns the litter and
humus from the surface of the soils, and upsets the biotic
soll conditions essential to the growth of healthy trees.

It also sears the larger trees, and it leaves exposed wood
that can be damaged by insects and decay. Intensive graz-

an unmanaged stand; and those in class 4 are capable of producing a
maximum average annual growth of 275 board fest in an unmanaged

stand (72),

. ? Does not include trces planted for windbreaks or Christmas
rees.

2 Could be considered for planting.

* Might be considered as a species to favor.

ing destroys the future crops of trees, and trampling by
livestock damages the surface soil where plant roots ob-
tain nourishment, Trampling also compacts the soils so
that the ability to absorb water is reduced.

The hardwoceds in some wooded tracts are of such poor
quality that converting the areas to some other type of tim-
ber use might be desirable, Plantings made for windbreaks
or (hristmas trees are generally profitable in those areqs,
Clearing the land and converting it to grazing use is also
a possibility where establishing pasture is feasible, '

Wildlife ®

When Worth County was first settled, elk, deer, prairie
chicken, wild turkey, woodcock, timber wolf, raccoon,
opossum, gray squirrel, nongame birds, rodents, and other
lesser mammals inhabited the area, and an occasional bear
roamed the uplands. Beaver, mini(, muskrat, and weasel
lived along the streams. The rivers contained channel. flat-
head, and bullhead catfish, buffalofish, dram, and black
perch,

As the settlers moved in, they cleared the trees and
plowed the prairie grassiand, and thus changed the habitat
to one of short grasses, row crops, and borderland timber.
Changing the habitat, and hunting game intensively for
food and market, caused the prairie chicken, deer, elk, bear,
woodcock, wolf, and beaver to disappear. Quail and rabbit
moved info edges of the cultivated areas, and fox squirrel
replaced the gray squirrel. Fox and coyote then became
the major predators and are still prevalent in the county.
A few pheasant now have their habitat along the northern
border of the county. Beaver and deer are again plentiful,
largely as the result of restocking and management pro-
grams established in cooperation with the Missouri (gon-_
servation Commission. : .

Straightening the channels of the Platte River and of
the West and Middie Forks of Grand River destroyed

* By THoMas I Davig, field service agent, Missouri Conservation
Commission, .
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many of the holes that were once inhabited by catfish, drum,
and buffalofish. The channel of the East Fork Grand
River has not been straightened, however, and that river
now provides the best river fishing in the county. It is n-
habitated by native catfish, buffalofish, drum, and black
perch, and it also contains European carp. Other ﬁshm%
arcas are provided by several hundred ponds and smal
lakes that have been constructed in the county during the
past 20 years. These are stocked with channel catfish, bull-
head, bass, bluegill, perch, and crappie.

So1L-Prant-ANiMaL Recartoxsiips.—Showing a direct
relationship hetween the soils and plants and between the
plants and animals of Worth County is diflicult becaunse
many plants grow on more than one kind of soil, and, in
turn, animals eat many kinds of plants. Table 4, however,

ives the names of some of the principal kinds of wildlife
In the county, plants suitable for food for each kind, and
areas used as habitat.

Wirorire MaNaceEyenT,—During the past 25 years, an
attempt has been made to manage wildlife in the county.
The pouds and lakes have been stocked with bass, blue-
gill, and channel catfish, Deer and beaver have been rein-
troduced and have thrived and become important both for
econoniic and recreational ur?oses. Special attention has
been given to improving the habitat for wildlife in the
watershed of the Platte River. Plantings for wildlife have
been established, and rivers and ponds have been stocked
with fish.

Current farm conservation plans include the develop-
ment of wildlife habitats in suitable areas of the farm. The
Missouri Conservation Commiission and the Soil Conserva-
tion Service have provided technical assistance. The
Missouri Conservation Commission has also supplied
farmers with sceds and plants that can be used to improve
the habitat for wildlife and has provided fish for stocking
the streams and ponds. It has also given assistance in
establishing a 20-acre fishing lake that is surrounded by
& small refuge area, The refuge area supports some upland
game birds and animals but mainly provides a resting
place for migrating waterfowl. ' A

TaBLE 4;—Plants suitable for food, and areas used as
habitat for specified kinds of wildlife

Kind of Plants suitable for food Areas uzed as habitat
wildlife

Deer . ____ Corn, alfalfa, wheat, oak, Areas near cover in
coralberry, sumac. goil association 3.

Phessant._ | Ragweed, soybeans, foxtail, Boil associations 1
smartweed, false buck- and 2.
wheat, sumae, corn, wild

: beans,

Quail____. Korean lespedeza, corn, grain | Nearly all areaa of
sorghum, soybeans, foxtail, the county.
ragweed, beggartick, wild

- beans, sumag, tick trefoil,
oak.
Rabbit__. | Korcan lespedeza, corn, soy- | Nearly all areas of
: beans, wheat, ragweed, the county where
blackberries, clover, food and cover
orchardgrass, timothy, are available.
gericea lespedeza, multi-
flora rose.

Squirrel___ | Oak, hickory, walnut, Osage- Mainly soil associa-
orange, mulberry, maple, tion 3.

GOEN, .
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As farmers seed more of their land to grass, and as the
farms become larger and require more machinery, areas
that provide food and cover for wildlife will hecome more
scarce. For this reason, members of both the Worth County
Soil and Water Conservation District and the Missouri
Conservation Commission are intensifying their programs
to improve the habitat for small game birds and game
animals in the county. '

Engineering Uses of the Soils

Some so0il properties are of special interest to engineers
because they affect the coustruction and maintenance of
roads, airports, pipelines, building foundations, facilities
for storing water, erosion control structures, drainage sys-
tems, and systems for disposing of sewage. Among the
most important of these soil properties are permeability
drainage, texture, plasticity, and depth to hard rock ami
to the water table. S

The information in this soil survey can be used to—

1. Make soil and land use studies that will aid in
selecting and developing sites for industries, busi-
nesses, residences, and recreational areas.

2, Make preliminary estimates of the engineering
properties of soils for use in planning structures
for drainage and irrigation and in planning dams
and other structures to be used for conserving
‘water and soil.

8. Make preliminary evaluations of soil and ground
conditions that will aid in selecting locations for
highways, airports, pipelines, cables, and sewage
disposal fields and 1n planning detailed surveys of
the soils at the selected locations.

4. Correlate pavement performance with types of soil
and thus develop information that will be useful in
designing and maintaiming the pavement. .

5. Determine the suitability for cross-country move-
ment of vehicles and construction equipment.

6. Supplement the information obtained from other
published maps, reports, and aerial photographs
for the purpose of making soil maps and reports
that can be readily used by engineers.

7. Develop preliminary estimates for other types of
construction in the county. :

Used with the soil map to identify the soils, the engi-
neering interpretations in this section are useful for many
purposes. It should be emphasized, however, that these
interpretations may not eliminate the need for sampling
and testing at the site of specific engineering works involv-
ing heavy loads or where the excavations are deeper than

the depth of the layers here reported. Nevertheless, even in

such situations, the soil map 18 useful for planning more
detailed field investigations and for suggesting the kinds
of problems that can be expected.

Information of value in planning engineering work is
given throughout the text, especially in the section
“Descriptions of the Soils” and in the section “Geology”
where glacial till, important to engineering work, 1s dis-
cussed. Some terms used by soil scientists may be unfa-
miliar to engineers, and many words have special meanin
in soil science. These and other special terms are define
in the Glossary at the back of thissoil survey. '

Much of the information in this section is in tables.



WORTH COUNTY, MISSOURI o 31

Table 5 gives engineering test data obtained when the
samples of selected soil series were tested, Table 6 gives
estimates of the properties of the soils, and table 7 pro-
vides engineering interpretations of these properties,

Engineering classification systems

Agricultural scientists of the TI.8. Department of Agri-
culture elagsify soils according to texture. In some ways
this gystem of naming textural classes is comparable to the
two systems used by engineers for clussifying soils; that
is, the system of the American Association of State High-
way Oflicials {AASHO) (2) and the Unified system.

Most highway engineers classify soil materials in ac-
cordance with the clagsification developed by the American
Association of State Ilighway Officials. In this system soil
materials are classified in seven principal groups. The

oups range from A-1, consisting of gravelly soils of high
ﬁ—garing capacity, to A7, consisting of clayey soils that
have low strength when wet. Under this system the soils
of Worth County range from A—4 through A-T (see table
6). Within each group, the relative engineering value of
the soil material is indicated by a group index number.
Group index numbers range from zero for the best ma-
terial to 20 for the poorest. In this soil survey, group index
numbers are assigned only to soils on which tests have been
performed. They are shown in parentheses after the soil
group symbols 1n the AASIIO classifications in table 5.

Some engineers prefer to use the UTnifled soil classifi-
- cation system (79). In the Unified system, soil materials
are identifled as coarse grained, eight classes; fine grained,
six classes; and highly organic. Within these classes two
letters, for example, M1, are used to indicate the kind of
soil material and to designate each =o0il group. The letiers
used to indicate kinds of soil material are G, 8, M, and C,
which stand for gravel, sand, silt, and clay, respectively.
The letter () is used to indicate silt or clay that has a high
content. of organic matter,

The letters W, P, L, and H stand for well graded, poorly
graded, low liquid limit, and high liquid limit, respectively,
Where the symbols of two soil separates are given, for ex-
ample SM for sand and silt, the first letter mdicates the
dominant soil separate. Soils on the horderline between
two classifications are given a joint classification, for exam-
ple, MI.-CL. The last. column of table 5 gives the Unified
engineering classification of the soils tested.

Soil test data and engineering
properties of the soils

The data given in table 5 show the results of tests made
by the Missouri State Highway Commission under a co-
operative agreement with the Bureaun of Public Roads and
the Soil Conservation Service. Results of the tests help to
evaluate the soils for engineering purposes, The tests were
made in accordance with standard procedures. The sam-
ples tested are from the B and C horizons and generally
were taken at some depth between 18 and 60 inches.

. The engineering soil classifications given in table 5 are
" based on data obtained by mechanical analysis and on the
results made to determine the liquid limit and plasticity
index of the soils tested. Mechanical analyses were made
by combined sieve and hydrometer methods.

Table 5 gives compaction (moisture-density data) for
-the tested soils. Moisture-density data are important in
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earthwork, for as 8 rule, optimum stability is obtained if
the soll 1s compacted to about the maximum dry density
when it is at approximately the optimum moisture content.

Tests for liquid limit and plastic limit measnre the ef-
fects of water on the consistence of the soil material, As
the moisture content of a clayey soil increases from a very
dry state, the material changes from a semisolid to a plastic.
As the moisture content. is further increased, the material
changes from a plastic to a liquid. The plastic limit is the
moisture content at which the soil material passes from a
semisolid to a plastic. The liquid limit is the moisture con-
tent at which the material passes from a plastic to a liquid.
The plasticity index is the numerical differecnce between
the liquid limit and the plastic limit. 1t indicates the range
of moisture content within which a soil material is in'a
plastic condition. ' : '

In table 6 the three columns under the heading “Classifi-
cation” define the soil material as it is classified hoth by
soil seientists and by engineers, The estimated range in
percentages passing sieve Nos. 4, 10, and 200 reflects the
normal range for a soil series, and most soils fall within the
range given. The grain size of any soil varies considerably,
however, and it should not be assumed that all samples of
a specific soil will fall within the range shown.

PPermeability of a soil, as used in this seciion of the soil
survey, refers to the ability of the seil to transmit water
and is given ag inches per inch of soil depth. In table 6 the
estimates of permeability are for the soil in place and were
obtained by comparing the soil with soils of known perme-
ability or by using the common range in permeability of
soils of a given texture.

The available moisture capaeity, expressed in inches of
water per inch of soil depth, is the amount of water avail-
able to plants. This water is held in the range between field
capacity of the soil and the permanent wilting point of
COMMOoN Crops, ) S

Reaction refers to the pH value of the soil, A notation
of 7.0 indicates precise neutrality. Lower values indicate
increasing actdity, and higher values indicate increasing
alkalinity.

The shrink-swell potential is an indication of the volume
change to be expected with a change in moisture content. -
The ratings given are *high,” “moderate,” and “low.” They
were estimated as the normal shrink-swell potential for
given soil textures of the county,

Engineering interpretations of the soils

Table 7 indicates the suitability of the soils as sources
of material affecting work on highways; names soil fea-
tures that affect suitability for structures used in conserva-
tion cngineering (as terraces, diversions, and grassed
waterways) ; and gives factors that affect drainage prac-
tices that would make the soils more snitable for crops, In
addition, it names soil features that affect suitability of the
soils for septic tanks, and these factors, in turn, affect
suitability for residential development. The data in this
table are estimated. They are based on the engineering test
data in table 5 and on observed performance of the soils in
the field. ' '

Sorn, FraTURes ArFECTING WorE ox Higirwavs.—Table
7 rates the soils as a source of topsoil. To obtain the ratings
given, engineers determined the suitability of the surface "
layer as a source of topsoil because that layer contains the
largest amount of organic matter. The ratings do not apply
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TaBLe 5.—Engineering test data® for

Moisture densﬁty ]
. Mis- :
Boil name and location Parent gouri | Depth - Horizon
material reﬁort Maxi- | Optimum
0. mum dry | meisture
density |
Adair loam: L SN | Fnches Lb, per cu. L. ; Poreent
150 ft. W. of the 8W. corner of SWisec. 31, T. 66 N., R. 30 W___ | Glacial till. | 20504 | 21-28 | JIB2it________ : a7 20
20595 | 4060 | IIC. . ___ 116 16
Gara loam: $ L !
800 fi. 8. of NElj see. 29, T 65 N, R. 30 W__... A ——————— (Glacial till. | 20598 | 21-26 | B2 .. ._._ 108 19
_ 20699 | 42-50 | Coom a2 a—— 116 14
Lagonda gilt loam: L
W. corner of SWlieec. 23, T.65 N, R. 31 W... ... Glacial till. | 20596 | 20-24 | B25t..___.__._ 100 21
S : o : 20597 | 42-50 | B3g or IICg___ 104 20
Sharpsburg silt loam: i
30%1;. E.gof SW. corner of SE}{ SW14 sec. 26, T. 66 N., B. 31 W__ | Loess. 20802 | 13-20 | B2ito e o oao - 100 20
20603 | 3860 | C. o oam e 104 19
Shelby loam: E .
NE. corner of NWhisee. 27, T. 65 N, R. 32 W_.___.____...- Glactal till. | 206007 20-25 | B2 ... __.. 113 | - ‘16
_ . : 20601 | 46-60 [ & 114 | 16
Wabash silf;' clay loam: _ . . . .
SEY SWiisee. 8, T. 65 N, R. 31 W Allgvium. | 205931 13-21 | A13..____.__._ 93| 23

! Tests performed by the Missouri State Highway Commission in accordance with standard procedures of the American Association

of State thhway Officials (AASHO).

2 Based on AASHO Designation T 99-57, Method C (#).

8 Mechanical analyses according to AASHO Designation T 88-57 {£), except that the 0.002 millimeter valie is based on the extrapola-
tion of the hydrometer analysis eurve beyond the 4-hour reading (0.0034- millimeter). 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 (8C5). In the AABHO
procedure, the fine material is analyzed by the hydrometer method and the various grain-size fractions are calculated on the basis of all

to soils that are severely eroded. The surface layer of most
of the soils that are not eroded, however, is suitable for use
in topdressing cuts, fills, and the shoulders of roads, and
it could also %e used for topdressing gardens and lawns.
A fair stand of grass can he established on undesirable soil
material from the B and C horizons if that material is
properly fertilized and is temporarily stabilized by mulch-

ing.

%uita.bilit.y of the soils for highway subgrade material
(see table 7) is based primarily on the classification of the
soils in the AASHO system. To be given a rating of “good”
for subgrade material, the soil material must be coarse
textured. In general, soils that have a c-]a,{ey texture (A~T)
are the least desirable for highway subgrade. They are
difficult to compact, excavate, and manage and are given a
rating of “poor” or “very poor.” In Worth County all
the soils have a fine-textured. surface layer or a high con-
tént of organic matter, and some soils have both. There-
fore, none of the soils are given a rating of better than
“fair” for subgrade. The Nodaway and Kennebec soils,
which have been given a rating of “fair,” are stlty but are
the most desirable for subgrade for highways. Their
AASHO classification is A-4. : :

The soils were not rated as sources of sand and gravel
that could be used in constructing highways, because this
eounty has no significant sources of sand and gravel. Lime-
stone is quarried, however, in several places along the East

Fork Grand River and is crushed for use in the construe-
tion of highways.

Suitability for road fill is also not rated in table 7. Suit-
ability for fill is based primarily on the compaction charac-
teristics of a soil. Soils that have a silty surface layer gen-
erally have a narrow range of moisture content for etfec-
tive compaction, and some soils have a high content of
organic matter that also contributes to poor compaction.
The soil material in the surface layer is generally given
the lowest rating as fill material. Clayey material that has
high plasticity, for example that in the subscil of the
Clarinda, Edina, Grundy, Lagonda, Pershing, and Sharps-
burg soils, is considered fair as road fill. Clay loam and
similar material that is typical in the subsoil of the Adair,
Gara, Keswick, and Shelby soils are considered good for
fill. In constructing a fill or in performing cther work
necessary in the construction ofliﬁi hways, landslips or
landslides are generally not a ha,zar% in this county, but
they occ-asionaﬁy oceur in areas of very steep Gara soils.
In most places bedrock is deep enough that it is not reached
when a road is constructed. :

In table 7 the influence of soil features that affect the
location of highways is estimated, and the estimates are
based on the characteristics of the subseil and substratum.
In making these estimates, it wag assumed that the surface
layer had been removed in construction. Slope, a high
water table, and flooding were all considered, as well as
the characteristics of the subsoil and substratum.
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Mechanical analysis ¥ - Classification
25~ :
Percentage passing siove— Percentage smaller than— Liquid | ticity
fimit | index - AABH( Unified ¢
No. 4 No. 10 Na. 40 No. 200 0.05 0.02 0.005 | 0.002 '
(4.7 mm.} (2.0 mm.} | (0.42 mm.) | (0.07¢ mm.) | mm. mm. mm. mra.
100 99 93 74 72 58 46 42 49 27 | A-7-6(16).____ CL.
100 99 93 70 82 46 36 32 44 30| A-T-6(16)____ CL.
92| - 90 83 65 60 48 36 32 50 31 A—f—ﬁ(lﬁ; _____ CL.
100 99 93 74 68 54 42 37 50 34 | A-T-6(18) ... ClL.
____________ 100 99 95 88 681 46| .38 60 38 | A-7-6(20)...._ | CH.
____________ 100 97 88 79 63 60 42 59 40 | A-7-6(20)..... | CH.
I, I 100 99 93 | 72 46 38 54 30 | A-7-6 El 9% _____ CH.
(I R 100 99 S L 42 35 o4 33 | A-T-6(19)-___. CH.
100 08 87 68 63 52 40 34 49 31 | A-7-6(16).____ CL.
100 97 89 69 64 53 38 32 46 30 | A-T-6(16).._._ | CL.
______________________ 100 98 96 86 64 54 ki 54 | A-T-6(20).__._._ | CH.

the material, ineluding that coarser than 2 millimeters in diameter. In the BC8 soil survey procedure, the fine material is analyzed by the
pipettc method and the material coarser than 2 millimeters in diameter is excluded from calculations of grain-size fractions. The mechanieal
analyses used in this table arc not suitable for use in naming textural classes for soils. ’

+ Based on AASHO Designation M 145-49 (£).
5 Based on the Unified Seil Classification System (15).

8 In the B2 horizon, 99 percent of the soil material passed a %-inch sicve and 100 percent passed a 1}-inch sieve. '

CornsErvaTioN EncINeerine.—Features that affect the
suitability of the soils for reservoirs, embankments for
g)onds, and terraces and diversions are considered in table

. Also considered are features that affect suitability for
agricultural drainage. Features that affect the suitability
of the soils for reservoirs for ponds are ones that affect
the impounding of water in an undisturbed soil. Most
of the soils on uplands in the county are well suited to use
for reservoirs. The soils in upland drainageways are safe
for impounding water if the fills are properly sealed to
controlpseepage. The only areas not suitable are those
where limestone bedrock crops out in a few places on the
steep slopes along the East Fork Grand River and where
the underlying glacial till contains a few large pockets of
sand. All the soils of the county can be safely used for
dikes, levees, or embankments for farm ponds if they are
properly compacted and sealed so that seepage is con-
trolled. o S -

Al the soils of the county are suitable for terraces and
diversions, except those that have slopes of 12 percent or
more, The Clarinda, Edina, Lagonda, and Pershing soils,
however, have a clayey subsoil that limits the depth of
the channel, though their slopes are favorable. On those
soils establishing vegetation is difficult where the subsoil
is exposed. In some places diversion terraces are used to
protect the soils from eroding or to divert upland runoft
from areas of bottom lands.

Features that affect the establishment, growth, and
maintenance of a cover of plants are considered in plan-
ning and establishing waterways. The main limiting fac-
tors are steep slopes that are easily eroded, and the diffi-
culty of establishing vegetation where the subsoil is
exposed, :

eeds both for surface drainage and subsurface drain-
age are considered in the column headed “Agricultursal
Drainage.” Disposing of water from runoff is the major
management need of the soils of bottom lands, and dis-
posing of seepage on hillsides is the major management
need of soils of the uplands. The need for drainage is
greater in areas of Wabash soils and in areas of Alluvial
Iand than in other soils of the eounty. Tile drains are used
to intercept seepage 1n some soils of the uplands. Artificial
drainage 1s not required for some soils,

Irrigation was not considered in table 7, because it is
not practiced to any extent in this county. Reductions in
yields caused by lack of rainfall are not great enough that
developing an irrigation system is generally considered
worth while. Also, areas suitable for deep wells that could
be used as a source of irrigation water are scarce (see fig.
8, p. 47), and the rivers flow only intermittently. During
dry seasons the rivers are not a dependable source of any
appreciable amount of water. Facts about the supply of
water In this county are given under the heading “Phy-~
siography, Drainage, and Water SuPply” in the section.
“Additional Faets About the County.”
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TaBLE 6, —FEstimated properties of the soils

[Alluvial land (Au} and Terrace escarpments {Te) are too variable in characteristics for their properties to be estimated]

Classification Percentage passing
: Depth sieve— : .o Shrink-
Boil gerier and | from Permen- Available | Reac- swell
map symbol sur- ) No. No. Na. bility moisturs tion poten-
face USDA Unified | AASHO 4 10 200 capacity tial
texture (4.7 (2.0 {0.074
i mm.) | mm.) mm.)
Inches per inch
Tnches Trches per hour ofsoilpdepth pIl calue
Adair (AaBZ, 0-14 | Bilt loam or | ML-CL_ | A-4_____ o 100§ 70-80 | . 8-2.5 0.18-0.23 | 5. 2-6. 0| Low.
ﬁsgéfxscz. loam, L S - _
sC3). . :

For properties | 14-40 |Critty clay. |CL_.____ |A-7-6___| 100 |95-100 | 70-80 [0.05-0.2 0. 15-0. 18 | 5. 0~6. 0 | Moder-
of the Bhelby ] ’ ate to
soils in AsC, high,
AsC2, and 4060 [Clay loam__ | CL___._ |A-7T-6or| 100 ]95-100 |60-80 | 0.2-0.8 0. 16-0. 18 | 5, 5-6. 0 Moder-
AsC3, refer A-6. ate.
to the Shelby|
Beries.

Clarinda. 0-9 |siltloam. .. | MI~CL. [A-4..__! 100|95-100|85-05 | 0.8-2.5 0. 18-0. 23 | 6. 0-6. 5| Low.
948 [ Clay_.____- CH_.__. A-7-6_._| 100 [ 95-100 { 75-95 0. 05 0. 15-0. 18 | 5, 5-6. 5 | High.
Edina {EbA). 0-18 | Bilt loam___ | ML-CL_ | A-4_____ e 100 | 95-100| 0.8-2. 5 0. 18-0. 23 | 5. 5~6. 0| Low.
18-32 | Silty clay.._. [ CH_____ A=T-6_..| —___ 104 | 95-100 <0. 05 0. 15-0. 18 | 5. 0-5. 5| High,

32-48 | Bilty clay Chl.._.. A-T6..| -.-. 100 | 95-100| 0.2-0.8 0. 19-90. 21 | 5. 5-6. 5| Moder-

loam. ate to

_ _ o high,

Gara (GaD2, 0-12 | Toam____._ ML-CL. |A-4.__..| 100|95-100 | 60-75 { 0.8-2.5 0.14-0. 18 | 5. 0-7. 0 | Low.
GaEZ2, GaF, 12-50 | Clay loam.. | CL..... |A-7-6.._.]_ 160 | 95-100 | 60-75 | 0.2-0.8 0. 16-0. 18 | 4. 8-6. 5 | Moderate
GrF3). N to high.

Gryundy (GsB, 0-11 | Silt loam___ | ML-CL_ | A~4_____1 .___ 100 | 95-100¢ (0. 8-2. 5 0.18-0, 23 | 6. 0-7. 0 | Low.
GsB2, GuA, 11-44 |Silty clay.__ | CH_..__ A-T-6... . 100 | 95-100f  <0.05 | 0.15-0.18 | 5 0-6. 5 | High.

“GuB, GuC2). 44-56 | Silty clay CL.. .. [A-T-6.._| .- 100 | 95-100] 0.2-0.8 0.19-0. 21 | 6. 0-7. 0 | Moderate

_ _ loam. _ _ |- to high.

Kennebec (Ke). | 0-56 | Silt loam__. | MI~CL. | A4._... ———-| 100|75-95 ] 0.8-2.5 | 0.180.23 {6 0-7.2| Low.

Keswick {KeC, | . 090 | Loam.._.___ ML-CL_ | A-4_____ 100 95-100| 60-70 | 0. 82. 5 0. 140,18 | 4. 5-6. 5| Low.

KeC2, Kk(C2, 9-24 | Biltyclay___ | CH or A-7-6..| 100 | 95-100 | 75-90 | 0. 1-<{0. 05! 0.15-0. 18 | 4 5-5. 5 | Moderate

KkD2, KsC3, : CL. _ to

KvC3, KvD3). : high.

. 24-56 | Clay loam__ | CL_____ A-7-6__ 100 | 95100 | 65-75 | 0.2-0. 8 0. 168-0. 18 | 5. 0-6. 5| Moderate
) to
. _ high.

Ladoga {LaB, 0-11 | Silt loam___ | ML-CL_ | A—4_____ e 100 | 95-100| 0. 8-2. 5 0.18-0. 23 | 5. 5-7. 0| Low.
LaC2, LaD2, 11-54 | Bilty clay CL____. A-7-6 . ____ 100 | 95-100f O 2-0.8 0.19-0, 21 | 4 5-5. 5| Moderate
L_bB, LbC2). I loam. - : 1o

' high.
Lagonda {LcC, ) 0-12 | Bilt loam___§ ML-CL. } A4 ____} ... 100 | 95-100; 0.8-2. 5 0.18-0, 23 | 6. 0-7. 0| Low.
" LeC2, LeC3). : :

For properties | 12-20 | Bilty clay CL__.___|A-T-8._4 ._.. 100 [ 90-100) 0.2-0.8 * | 0.19-0.21 | 5. 5-6, 5| Modbrate
of the Cla- loam. to
rinda seils in oo . - S high.
these map- 20-46 | Silty clay or | CH_____ A~7-6__4 100| 95-100| 8095 <0.08 | 0.15-0.18( 6. 0-7. 0| High.
ping units, ¥ . . ) _ :
refer to the
Clarinda
series. o

Nevin {Ns}. 0-13 | Bilt loam_._ | ML-CL_ [ A~d___.. ——- 100 | 85-95 | 0.8-2. 5 0.18-0. 23 | 6. 0-6. 5| Low.

13-46 | SBilty clay CL.___ | A-T-6._ ] -__- 1007 80-90 | 0. 2-0. 8 0. 19-0. 21 | 5. 5-6. 5| Moderate
loam., : . - to high.
0-60 | 8ilt loara___ | MI~CL. | A—4.___. a——- 100] 70-90 : 0.8-2. 5 - 0.18-0.23 | 6. 0-7. 0| Low.

Nodaway (No, .
T Nw).
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TaBLE 6.—FKstimated properties of the soils—Continued

Clagsification Percentage passing '
Depth sleve— Shrink-
Soil series and | from - Permea- Available | Reac- swell
map symbol sur- . No. No. No. bility moisture tion poten-
face USDA Unified | AASHO 4 10 | 200 | capacity - tial
texture 4.7 (2.0 {0.074
mm.) | mm.}) |} mm.)
Tackes Tnches per hour I%%ﬁ:p‘t?;m pH valye
Olmié)zk% ?a B, 0-27 | Loam.______ MI-CL. |A-4_____ ——u- | . 100 | 60-75 | 0.8-25 0.14-0. 18 | 5. 5-6. 5 | Low.
For propertics | 27-58 | Clay loam.. | CL____. A-T-8_.| .. 100 | 70-80 | 0.2-0. 8 8 16-0. 18 | 5. 5-6. 5 | Moderate
- of the Ken- ' _ ' to high,
nebec soils in : '
QkEB, refer to
the Kennebec
series.

Pershing (PsB, 0-10 | Bilt loam_ ___| ML-CL__[A—4_____| ... - 100 | 90-100) 0.8-2. 5 0.18-0. 23 | 5. 5-6. 5 | Low.
PeB2, PeC, | 10-15 | Silty clay CL._____ A-T-6...] ... 100 [ 90-100| 0. 2-0. 8 0. 19-0. 21 | 5. 0-6. 0 | Moderate
PeC2, PrB, loam. : to high.
PrB2, PrC2,

PsC3). _ -
For properties | 15-34 | Silty clay_..__| CH_ _____ A-T-6__| ___. 100 | 90-100| <0, 05 0. 15-0, ¥8 | 4. 8-5. 5 | High.
of the 34-56 | Silty clay CL...... A-T-6...} . .- 100 | 90-100 (0. 2-0. 8 0. 19-0. 21 | 5, 5-6. 8 | Moderate
Grundy soils loam, to high,
in PsC3, -
refer to the
Grundy
geries, - _

Sharpsburg 0-7 | Bilt loam_.. | MI-CL_ |A-4_____ ———- 100 1 95-100} 0. 8-2. 5 0. 18-0.23 | 6. 0-6. 5 | Low.
{SaB, SaB2, 7-60 | Bilty cla L_____ A-T-6...} ... 100 [ 95-100| 0. 2-0. 8 0. 19-0. 21 | 5. 0-6. 0 | Moderate
SaC, 5aC2, loam. ’ . “to
SbC, 5gC3). high.

Bhelby (ShD, 0-8 | Loam.______ ML-CL_ |A—4_____ 100 | 95-100 | 60-75 | 0. 8-2. 5 0.14-0.18 | 6. 0-7. 0 | Low.
EEEE S?I:]IE 860 Clay loam__ | CL._... [A-7-6___] 100 |95-100 6 60-75 | 0. 2-0.8 0. 16-0. 18 | 5. 5-6. 8 | Moderate

' ] L . C . to
SrE3). high.
For properties
of the Gara
soils in SrE3,
refer to the
Gara series. ) _ .
Wabash (Wa,Wb).| 0-13 Sillty clay C%iﬁ' A-78___| 100 100 | 90-100| 0.2-0.8 0.19-0. 21 | 5. 5-6. 5 | High.
oam, .
13-56 | Silty gll;Ly CH..._. A-7-6.__ 100 100 | 90-100|  <0.05 | 0. 15-0. 18 | 5. 5-7. 0| High.
.or clay. _ .

Resmoentrar. DeveropmeNT.—Factors that have -a bear-
ing on the suitability of a site for residential develop-
ment are soil drainage, the hazard of flooding, and proper-
ties of the soil material, especially of the subsoil material.
The suitability of the soils for residential development is
not rated in table 7, though features are named that affect
suitability of the soils for septic tank filter fields, For
residences constructed in areas where a municipal sewage
system is not available, suitability of the soils as a filter field
for septic tanks is important.

Factors that most limit suitability of a soil for use as
a filter field for septic tanks are slow permeability, slow
internal drainage, steep slopes, a high water table, and
flooding. Table 7 rates the limitations of the soils for
filter fields, as well as naming features that limit suita-
bility. For all the soils, the limitations were rated as either
“moderate” or “severe.” Requirements for lagoons for
sewage disposal fields are similar to those for reservoirs

270040 O - B - 4

for ponds. Lagoons are not generally constructed where
the slopes are steeper than 7 percent.

Soils that are subject to flooding or that have slow
permeability, slow internal drainage, or a high water table
are not only unsuitable for use as filter fields for septic
tanks but also make poor sites for construction of base-
ments. In those soils constructing a dry basement is diffi-
cnlt. An area to be used for constructing a basement should
be free of seepuge spots and should have good surface
drainage. :

The Gara and Shelby soils are the most desirable for use
as building sites, The Clarinda, Edina, Grundy, Ladoga,
Lagonda, Pershing, and Sharpsburg soils are-undesirable
for residential development, because they are subject to
high potential shrinking and swelling and have moder-
:Elt-e]:],; slow to very slow permeability. As a result, seepage
is likely to oceur in basements dug m those soils. Fillside -
seeps are common in areas of Lagonda and Clarinda soils,
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TABLE 7.—Interpretation of

Huitability as source of— .

Soil features affecting

Soil gerieg and map symbol Highway ] ] Ponds
one ey Topsoil subgrade Highway location -
material Reservoir areas
Adair {AaB2, AsC, AsC2, AsC3).___ | Good- ... Poor to fair.___.. Moderate slopes; eredibil- | Blow permeability;
For propertics of the Shelby i ity; plasticity of soil generally no hazards.
goila in the AsC, AsC2, and material.
AsC3 mapping units, refer to
the Bhelby series.
Afluvial land (Au) oo oo Fair to poor_ ... Poor tofair______ Busceptibility to cceasional | Slow permeability; normally
uvial land (Au) flooding; seasenal high suitable for dug ’ponds,
water table. :
Clarinde . oo - o oo amemoo LGood - .- ____ Poor to very poor. | Moderate slopes; erodibility; | Very slow permeability; no

Mapped only in undifferenti-
ated units with Lagonda
goils.

Edina {EbA)

QGara (GaD2, GaE2, GaF, Grf3).__..

Grundy (GsB, GsB2.-GqA._ GuB,

Gul2}).

Kennebec {Ke) o o o coomeee

Keawick (KeC, KeC2, KkC2,
KkD2, KsC3, KvC3, KvD3).

Ladoga (LaB,

LaC2, LaD2, .
LbB, LbC2).

Lagonda {LcC, LeC2, LeC3)
Mapped only in complexes
with Clarinda soils.
For properties of the
Clarinda soils, refer to
the Clarinda series.

Nevin (Ne) oo oo cecmen

Nodaway (No, N\_M) ...............

Olmitz {OaB, OkB)
For properties of the Kennebec
goils in OkB, refer to the
Kennebec series.

Good to a depth
of 9 inches; fair
at depihs be-
tween O and 18
inches.

Good to a depth
of several feet.

Fair if fertilizer
is added.

high plasticity; moderate
to high susceptibility to
frost action.

Moderate susceptibility to
frost action; high
plasticity.

Steep slopes; srodibility __ _

Moderate auscel;])tibility to
frost action; high
plasticity.

Nearly level; susceptibility
to occasional fooding.

Moderate slopes;
erodibility.

Moderate slopes;
eradibility.

Moderate slopes;
erodibility; high
plasticity ; moderate
susceptibility to frost
action.

Nearly level .. _______

Subject to frequent flood-
ing.

Qeccagional geepy areas_ __

hazards.

Very slow permeability; the
watershed arcas are
generally small,

Moderately slow permea-
ability; eomne areas at
low elevations shallow
to bedroek.

Slow permesability;
generally no hazardw

Moderate permeability;
nearly level.

Slow permeability;
generally no hazarda,

' Moderately slow

permeability; generally
no hazards.

Slow permeability; no
hagards,

Moderate pormeability;
in places substratum not
suitable for dug ponds.

Moderate permeability;
nearly level; not we
suited to dug ponda.

Moderate permeability;
generally suitable if
cored to a depth of 2 to ..

3 feet.
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engineering practices—

Ponds—Con.

Embankments

Terraces.and diversions

Grassed waterways

Agricultural drainage

Limitations for septic
tank filter fields

Fair to good stability;
slow permeahiiity.

Characteristics variable___

Fair stability; Impervious_’

Fair to poor stability and
compaction; slow per-
" mesbility.

Fair to good stability and
compaction; slow per-
meability.

Fair to poor gtability and
compaction; slow
permeability.

Fair stability and
compaction; fair to poor
Tesistance to piping.

Fair to good stability and
compaction; slow
permeability,

Fair stability; good
compaection; impervious.

Fair to poor stability and
compaction; slow
permeability.

Fair stability and com-
paction; slow
permeaf)' ity.

Reasonable stability;
fair to poor compac-
tion; subject to piping.

Fair to good stability and
compaction; slow
permeability.

' Boil features favorable.__

Not needed; nearly level.

Claycy subsoil; vegeta-
tion difficult to es-
tablish beeause of low
fertility and poor tilth;
construction of
terraces and diver-~
sions diffieult.

Clayey subsoil; vegeta-
tion difficult to es-
tabligh,

Areas where slopes are
steeper than 12 percent
not suited to terraces.

Soil features favorable.. .

Not needed; nearly
level.

Boil features favorable___

Soil features favorable___

Subsoil clayey; vegeta~
tion diffieult to
establish because of
low fertility of soil
material.

Not needed; nearly
level.

Nearly level; generally
not needed, but some
areas require protec-
tion from upland
runoff. .

Soil features favorable;
diversions needed in
places to divert upland
runoff.

Erodibility; moderate
slopes, but soil
features generally
favorable,

Topography makes
grassed waterways
Unnecessary.

Erodibility ; moderate
alopes; aubsoil low in
fertility; vegetation
difficult to establish.

Claycey subsoil exposed in
deep cuts; vegetation
difficudt to establish
where subsoil is ex-
posed.

Steep slopes; erodibility .

Moderate slopes; soil
features faverable.

Boil features favorable;
grassed watcrways not
needed, except in

upland drainagewaya.. |

Moderate slopes;
erodibility.

Moderate slopes; soil
features favorable.

Erodibility ; subsoil ex-
posed; vegetation
difficult to establish.

Generally not needed;
nearly level.

Not needed; nearly
level.

Soil features favorable;
no limitations.

Rapid runoff; hillside
sgeps require random
tile.

Slow runoff; occasional
stream overflow makes
surface drainage
necessary in places.

Rapid runoff; hillside
seeps require tile.

Slow to medium runoff;
subsurface drainage
difficult. :

Very rapid runoff; drain-
age not needed.

Medium runoff; drainage
not needed.

Soil material open and
porous; drainage not
needed.

Rapid runoff; in places
hillside seeps require
random tile.

Rapid runoff; drainage
not needed.

Rapid runoff; hillside
8eeps require random
tile.

Slow runoff; in places
some surface drainage
needed. - . =

Soil material open and
porous; drainage not
needed.

Medium to slow runoff;
seepy areas requlire
€.

Severe; slow permeability;
slopes of 2 1o 9 percent.

Severe; seagonal high
water table; occasional
flooding.

Severe; very slow permen-
bility; slopes of 5 to
11 percent.

Bevere; slow permesbility.

Severe; slopes of 9 to 35
pereent,

Severe; slow permea-
bility; slopes of 0 to 9
percent.

Moderate; water tahle
oceasionally within 4
feet of the surface;
oceasional flooding,

Hevere; slow perme-
ability; slopes of 5 to
14 percent.

Moderate; moderately -
slow permeability;
slopes of 2 to 14
percent.

| Bevere; slow permea-

bility; slopes of 5 to
11 percent.

Moderate; occasional
high water table but
seldom flooded;
moderate permeability.

Severe; subject to
frequent flooding.

Moderate; perched water
table; seepage.
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TaBLE 7.—Interpretation of engineering

Buitability as source of— Soil features affecting

Soil series and map symbol Highway : Ponds
Topsoil subgrade Highway location .
material Reservoir areas
Pershing (PeB, PeB2, PeC, Pel?2, Good toa depth | Poor-_______.__ Moderate suseeptibility to | Blow permeability; gener- .

PrB, PrB2, PrC2 PsC3),
For properties of the Grundy
soile in PsC3, refer to the

of 6 inches;
fair at depths
between 6 and

Grundy series. 10 inches.
Sharpsburg (5aB, 5aB2, %aC, Good.___________ Poor to fair._._..
SaC2, 5bC, 5gC3). .
Bhelby (ShD, ShD2, 5hE, ShEZ2, Good. .. ... Poor to fair__.___

ShF, SrE3).
For properties of the Gara
goils in SrE3, refer to the
Gara series.

Fair to poor; low
sontent of
organic matter;
eroded,

Terrace escarpments (Te)..owo-.--

Wabash (Wa, Wh) .o _____ Fair to poor;
high eontent

poor.
of clay. ’

Fair to poor_____

Poor to very

frost action; high plas-

ally no hazards,
ticity; erodibility.

Moderately slow perme-
ability; generally no
hazards, but some water-
shed areas are amall.

On sloping ridgetops_ . ___

Bteep slopes; erodibility-- - | Moderatoly slow perme-

ability; no hazards.

Steep slopes; erodibility. .. | Generally not well suited
to pond reservoirs; sub-
stratum is commonly

sandy or gravelly.

Very slow permeability;
nearly level, and water..
shed areas are small;
suitable for dug ponds.

High content of organie
matter; seasonal high
water table; modcrate
to high susceptibility to
frost action; bigh plas-
tieity,

and they also occur in some areas of sloping Adair and
Keswick soils. Factors that make some other soils unsuit-
able as building sites are susceptibility to flooding in areas
of Alluvial land and in the Nodaway and Kennebec soils
and the poor surface drainage, unfavorable soil proper-
ties, and susceptibility to occasional flooding of the
Wabash soils.

Genesis, Morphology, and
Classification of Soils

"Phis section tells how the factors of soil formation have

affected the development of soils in Worth County. It also
discusses the morphology of soils, explains the current
system of soil classification, and places the soil series in
higher categories. A discussion of each soil series repre-
sented in the county and a description of a profile typical
for each series can be found in the section “Descriptions
* of the Soils.”

Formation 6f Soils

Soils are produced when climate, plants and animals (in-
eluding man’s activity),and relief, or topography, interact
over a Jong period of ttme to change parent material. These
factors largely determine the properties of the soil that
forms at any given point on the earth. All of them affect
the formation of each soil, but the relative importance of
each differs from place to place.

Climate and vegetation are the active forces that gradu-

ally alter the parent material to form a soil. Relief, a latent
factor, mainly influences soil drainage and runoff but also
influences soil temperature and the amount of water that
enters the soil, : : o . :
The tmportance of each of these factors in forming soils
is based less on their present role than on what the factors
contributed in the past. Therefore, it is difficult to make
precise statements a%out formation of the soils because of °
our lack of knowledge of the past. Much can be learned,
however, by studying the soils and rock formations.

Parent material

The parent material of the soils of Worth County is
mainly loess, glacial till, and alluvium. These materials
are here discussed only briefly in relation to their effect on
the formation of the soils but are discussed more fully un-
der the heading “(zeology” in the section “Additional Facts
About the County.” e .

Loess,—The development of many of the soils in the
county has been influenced by loess, The Ladoga, Sharps-
burg, Grundy, Edina, and Pershing soils were derived al-
most entirely from loess. The upper part of the profile of
the Lagonda and Nevin soils formed partly in shallow
loess or has loessal material mixed into the surface layer.

Most of the loess is thought to have been blown from the
flood plains of the Missouri River (74), but some of it
probably was blown from the flood plains of smaller
streams. In a few places where the slopes are as steep as 10
to 12 percent, additional loessal deposits, probably blown
from the valleys of nearby streams, were laid down. Be-
cause a larger amount of loess was deposited in the sloping
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engineering practices—

Ponds—Con,

Embankments

Terraces and diversions

Grassed waterways .

“Agricultural drainage

" Limitations for septic
tank filter fields

Fair stahbility and com-
paction; impervious.

Fair stability; good com-
paction; impervious.

Fair to good stability
and compaection; slow
permeability.

Fair atability; seepy in
places.

: Clayey; poor compaction

Clayey subsoil; vegeta-
tion hard to establish
beeause of low fertility

- of soil material.

Hoil features favorable_ _

SBoil features suitable,
exeept where slopes
exceed 12 percent.

Slopes exceed 12 pereent;
therefore, not suitable.

Not needed; nearly level.

Deep cuts expose the
clayey subsoil; vege-
tation difficult to es-
tablish on the exposed
subsoil; eredibility.

Moderate slopes. ....._.

Steep slopes; erodibility _

Steep slopes; erodibility ..

Not needed; nearly level

Rapid runoff; drainage
not needed.

Medium runoff; drainage
not needed.

Rapid runoff; drainage
not needed.

Very rapid runoff; drain-
age not needed.

Very slow runoff; sea-

Severe; slow permeabil-
ity; has slopes of 2 to
9 percent.

Moderate; moderately
slow permeability; has
slopes of 2 to 9 percent,

Moderate; moderately
stow pormeability; has
slopes of 2 to 9 percent.

Severe; slopes cxceed 10

percent. :

Severe; very slow per-

- and stability.

sonal high water table;
surface drainage
necded; subsurface
drainage difficult.

meability; frequent
high water table; |
oecasional flooding,

areas than was deposited in other places in the county, part
of it still remains. Where it remains, Ladoga soils have
formed.

Glacial till.—Before the loess was laid down, glacial
till was deposited over the limestone and shale in a thick
layer that covers the county. Soils were formed in this
till during the Yarmouth and Sangamon interglacial ages
and during the Illinoian glacial age. During the Yarmouth
interglacial age, a nearly level soil having a subsoil of
dark-gray, plastic clay several feet thick formed on the
till plain. This soil was later buried by loess, but the pro-
file has since been exposed and has become truncated. On
ity Clarinda and Lagonda soils have formed.

In the sloping areas of the glacial till plain, another
soil developed during the Late Sangamon interglacial age.
The profile of this soil was partly truncated by back wear-
ing. Stones accumulated on the eroded surface and formed
a stone line, which was later covered by sediment® from
retreating, eroding back slopes, In these areas the subsoil
of this old soil is brown or reddish brown except in areas
where the more recent prairie influence has masked the
bright colors. Where geologic erosion has removed the
overlying loess and has reexposed the buried soil, Adair
soils have forined under prairie vegetation and Keswick
soils have formed under timber. The milder slopes have
12 to 40 inches of pedisediment overlying the glacial till.

In the modern landscape in Worth County, strong relief

" hasg developed as a result of geologic erosion. The streams
have cut deep into the glacial till, and the underlying bed-

* Called pedisediment by Ruhe (10).

rock and fresh till have been exposed on the lower, steeper
slopes. The modern soils—Shelby and Gara—have formed
in this recently exposed, slightly weathered till.

Alluwium.—Solls of alluvial origin that vary in texture,
natural drainage, and natural fertility are extensive in this
county. Those formed in the more recent deposits—the
stratified, medium-textured Nodaway soils, for example—
are near the stream channel. Wabash soils have formed in
older stream-laid deposits ranging from silty clay loam to
clay in texture. Gently sloping Olmitz soils have formed in
material that has been moved a short distance down the
slope by erosional forces.

The alluvium of stream terraces and benches is older and
lies at a higher elevation than the alluvium of the present
flood plains. Nevin soils have formed in this older ma-
terial, which consists of stream-laid deposits of stratified
material covered by loess. The Nevin soils are on low
stream terraces or benches that have steep side slopes
occupied by the miscellaneous land type, Terrace
escarpments.

Climate

This county now has a subhumid, continental type of cli-
mate that apparently has been but little changed during
the past 6,500 years (77). At an earlier date, however, a
different type of climate appears to have prevailed. Ac-
cording to a study made of the occurrence of pollen in
Iowa (9), just north of this county, the climate during
the Sangamon period 20,000 to 150,000 years ago was cool
and moist and was favorable for the growth of conifers.
The development of the paleo Adair and Keswick soils that
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formed in the Late Sangamon period was influenced by
the cool, moist climatc of that period and also by the coni-
fer type of vegetation, as well as by changes that took
place later. According to the study made of pollen, it ap-
pears that the climate became warmer after the coniferous
period and, as a result, the kind of vegetation then changed
from a coniferous to a deciduous type. This warming trend
appears to have occurred between 6,100 and 11,600 years
ago.

“The pollen study indicates that two periods have oc-
curred n which the elimate has heen decidedly semiarid.
Thuring each of those periods, grass, which is able to stand
greater climatic extremes than trees (1), became dominant.
The first such period occurred about 6,500 to 8,100 years
ago. The second, which was even drier, occurred during
the last 6,500 years.

The fairly recent reappearance of trees in the vegetation
throughout the county suggests that the climate may again
be becoming more humid. At the present time, enough
rainfall is received to support forest vegetation,

Plant and animal life

Plants have had a great effect on the kinds of soils that
have formed in this county, and man and other animals
havo alse had a decided influence. It is known that several
changes have taken place over a long period of time in the
kinds of plants in the adjacent Stute of Towa, and it is
assumed that similar changes have tuken place in Worth
County. Many of the soils formed when grass was the
dominant vegetation. Soils that formed under grass are
generally dark colored, but those that formed under trees
are light colored, are inclined to be acid, and have a thin
surface layer. Soils that have formed under shifting vege-
tation or under mixed grass and timber have properties
intermediato between those of soils formed under grass
and those formed under timber,

Tt is believed that spruce forests covered the area
between 8,100 and 11,700 years ago and that a transitional
coniferons-deciducus type of forest covered the area
between 6,500 and 8,100 years ago. Since the last period
when the climate became semiarid, the seils have been
influenced by both prairie grasses and trees. The prairie
grasses were mainly indiangrass and big and little blue-
stem. The trees were mainly oak, hickory, walnut, ash,
maple, and similar species.

Coniferous and deciduous forest vegetation during the
Late Sangamon period was apparently responsible for the
reddish colors and strong blocky subsoil structure of the
Adair and Keswick soils. Prairie vegetation was probably
responsible for the dark color of the Edina, Grundy,
Nevin, Sharpsburg, and Shelby soils, which developed
entirely under grass.

The profiles of the Gara, Ladoga, and Pershing soils
show evidence that the kind of vegetation changed during
the time those soils were developing. The early develep-
ment was dominated by grass. More recently, however,
trees invaded and changed some of the soil properties.
Nevertheless, the color, and the structure and content of
organic matter in the subsoil, still reflect the influence of

rass. The Ieswick soils appear to have been the least
influenced by grass of any of the soils. -

Earthworms, millipedes, moles and other burrowin,
animals, as well as larger mammals, including man, distur
the soils, but bacteria and fungi probably contribute more

toward development of soils than do animals. Bacteria
and fungi cause rotting of the organic matter, improve -
goil tilth, and fix nitrogen in the seils, and thus increase
fertility. They directly aflect the soils through their activi-
ties and also exert an indirect influence through their
effects on plants (77}. The population of seil organisms is
directly related to the rate of decomposition of the organic
matter in the soil. The kinds of organisms and their activi-
ties vary according to the conditions in the soil and differ-
ences in the kinds of vegetation.

The absence of oxygen sharply limits the growth of
nearly all kinds of fungi. Therefore, fungi are not active
in a waterlogged soil. Fungi in forest litter influence the
devclopment of podrolized soils under ceoniferous and
gome mixed hardwood and coniferous stands of trees. The
development of the Adair and Keswick soils may well
have been affected as a result of release by microbes of
nitrogen, carhon, phosphorus, and minerals contained in
the organic matter.

Living organisms facilitate entrance of air and water -
into the soil and thus contribute to the chemical and phys-
ical processes that arc active. The kinds of organisms and
their activities vary according to conditions in the soil and
differences in the kind of vegetation,

During the past 100 years, man has influenced the soils
of this county. By clearing the trecs, plowing the sod,
introdueing new plants, adding fertilizer and lime, pro-
viding drainage, and controlling the water and acceler-
ated crosion, he has altered the physical and chemiecal
properties of soils. As a result of clearing the land and
plowing the sod, accelorated eresion hus occurred to some
degree in most soils of the county. In about one-third of
the acreage of eroded soils, nearly all of the original sur-
face layer has been lost. The content of organic matter
has greatly decreased in the areas that have been culti-
vated. Even in fields where the soils are not eroded, the
surface horizons have been changed and mixed by plow-
ing. The natural soil structure of the surface horizons has
been altered or destroyed. In many places land smoothing
and other practices used to prepare the soils for irrigation
or development have made even greater changes,

Relief

The soils of the county show the effects of relief in the
thickness, color, and degree of development of their pro-
files. The soils in the nearly level areas of loess-covered
prairies, for example, have a thicker, darker surface layer
and a maore mottled subsoil than those in sloping areas,
Through its influence on runoft and infiltration, relief also
affects the amount of water penetrating a soil. More water
enters a nearly level soil tg:in enters a steep one. ‘As a
result, carbonates are generally at a greater depth in a
nearly level soil than in a steep one.

During the Kansan glacial period, the till plain prob-
ably had nearly level or gently sloping relief. Drainag
was generally poor in the nearly level areas, and a well-
defined drainage pattern was not established until the Late
Sangamon period. During the Late Sangamon period, the
glopes of the drainageways were probably as steep as
10 percent and most were between 5 and 8 percent. The
drainageways were later deepened, lengthened, and
widened, however, by geologic erosion caused by strong
relief. Adair and Keswick soils formed on the side glopes
of these drainageways.
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By causing geologic erosion, relief affected the thick-
ness of the loess that was deposited after the Kansas
glacier receded. Erosion removed the loess from the steeper
slopes in a fairly short time. Now, loess oceurs primarily
only on the gently sloping ridgetops and benches, In the
loessal areas, sotls that have formed are the Edina,
Grundy, Ladoga, Pershing, and Sharpsburg.

During the time the loess was being deposited, and also
after that time, streams cut deeper into the glacial ¢ill and,
in & few places, into the underlying bedrock. Till that had
not previously been subjected to weathering was then ex-
posed. Where this cutting took place, the side slopes are
as steep as 10 to 35 percent. The modern soils that have
formed in these steep areas of fresh till are the Shelby, de-
veloped under grass, and the Gars, developed under
timber.

Time

Other factors being equal, the length of time a soil ma-
terial is subjected to weathering is reflected in the degree
of profile development. In this county the Nedaway soils
are examples of young soils, They have formed in alluvium
deposited so recently that distinct horizons have not had
time to develop. In those soils the strata in the alluvium
are still strongly evident and the downward movement of
clay and the leaching of carbonates from the surface layer
have only begun, Some other soils formed in alluvium
show wealk horizonation.

Older soils in this county are the Sharpsburg, Grundy,
and Edina formed in loess. The exact age of those soils
is not known, but conditions may have become favorable
for the accumulation of loess at the time of the earliest ad-
vance of the Wisconsin (Towan) ice (72) about 20,000 to
85,000 years ago (77}). The age of the Tazewell loess, just
across the line in Towa, however, is hetween 15,000 and
17,000 vears, and it may be that the loess in Worth County
is of about the same age, The soils that formed in loess
show dillerent degrees of development, though all of the
loess throughout the county was deposited at about the
same time. One reason for differences among these soils is
that erosion, caused by sloping relief, removed much of the
products of weathering, almost us fast as those products
accumulated, from areas where some soils were forming.

Still older soils are the Adair, Keswick, and Clarinda.
These soils have a subsoil of silty clay or clay and bear
little resemblance to their parent material. The subsoil of
the Adair and Keswick soils consists of remnants of a soil
that developed during the Late Sangamon age, or about
38,000 years ago. That prehistorie soil, now represented by
the Clarinda soils, formed in Kansan glacial till during the
Yurmouth interglacial period and is several hundred thou-
sand years old.

Soil Morphology

Soil morphology refers to the makeup of a soil, inelud-

- ing the texture, structure, consistence, color, and other
physical,” mineralogical, and biological properties of the

various horizons that constitute the soil profile (77). In all

soils certain processes have acted to caunse the formation

of horizons. The processes most apparent, in the formation

of horizons in the soils of this county are (1) accumula-

tion of organic matter, {2) leaching of carbonates and

other soluble salts, {3) reduction and transfer of iron, and
(4) the formation and translecation of silicate clays.

"The content of organic matter ranges from very high to
low in the soils of the county, Upland soils that formed -
under grass and poorly drained or very poorly drained,
mottled soils that formed under marsh plants or swamp
forest have a thick, dark-colored Al horizon and a high
content of organic matter. In those soils the content of
organic matter gradually decreases with increasing depth.

Soils that contain less organic matter are those that
formed under forest but that are intergrading toward soils
Tormed under prairie. Those soils have a thin covering of
organic matter on the surface and contain a thin organie-
inineral horizon. They also contain a grayish-brown,
leached layer and have a brown B horizon richer in clay
than the overlying layer. Other soils that contain less or--
ganic matter than the soils formed under prairie are those
that formed on uplands under a cover of either grass or
forest in a humid or subhumid climate. Those soils have
an eluviated surface horizon underlain by a B horizon
more strongly illuviated, cemented, or compacted than
that of normal solls with which they oceur,

Leuching of soluble salts is among the first of the proc-
esses thut begin the weathering of a soil. The less stable
minerals are weathered sooner than the others, and car-
bonates and sulfates are among the first minerals to be
leached out. Carbonates are at a depth of about 40 inches-
in the Shelby soils and are generally at a much greater
depth in the other soils of the uplands. The leaching of
salts canses the soil profile to have a more acid reaction
than it bad originally. e '

Reduction and transfer of iron takes place in wet soils
that have a high content of organic matter. The gray color
of wet soils indicates that iron has been reduced from
ferric oxide (Fe;0,) to ferrous oxide (Fe(Q), When fres
oxygen is absent, soll micro-organisms consume oxygen
from iron oxide, causing the iron to be reduced and become
soluble. Some soils contain red and yellow mottles and con-
cretions, indicating that iron has been segregated.

The kinds of clay formed in a s0il are related to the
degree of weathering. No mineralogical analyses are avail-
able for the soils of this county. It is believed, however,
that the decrease in minerals other than quartz is lowest
in an arid climate, next lowest in a temperate climate un-
der prairie, and greatest under a humid climate under tim-
ber (5). Resistant oxides that generally occur only in
tropical regions are the end products of extreme weather-
ing. Montmorillonite and iliite are clay {ractions that nor-
mally oceur in dry or cold regions, Kaolinite is dominant
in warm, humid regions. The soils of this county probably
contain both montmorillonite and kaolinite clays. The
Clarinda, Adair, and Keswick soils are clder and more
weathered than the other soils and therefore contain more

kaolinite,

Silicate clays have developed from such primary min-
erals as feldspars, micas, amphiboles, and pyroxines (6).
In the weathering process, these minerals undergo slight
alterations, or in some cases, n complete decoinposition and
recrystallization to form silicate clays. As weathering takes
place, the silicate clays are also translecated in the soil
profile. They leach out of the surface horizon and accumu-
late in the subscil along with compounds of iron and
aluminum, The translocation of clay minerals has contrib-

-
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uted to the development of horizons in most of the soils of
this county. . :

Classification of Soils

Soils are classified so that we can more easily remember
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 be-
havior and their response to manipulation. First, through
classification and then 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-

ries that are used in detailed soil surveys so that knowl-
edge about the soils can be organized and applied in
managing farms, fields, and woodlands; in developing
rural arcas; in performing engineering work; and in many
other ways. They are placed m broad classes to facilitate
study and comparison 1n 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 (3) and later revised (Z6). The system
currently used was adopted for general use by the Na-
tional Cooperative Soil Survey in 1965. The current sys-
tem is under continual study (£3, 78). Therefore, readers
interested in developments of this system should search
the latest literature available.

Tn table § the family, subgroup, and order of the current
system are given for each soil series. The classes in the
current system are briefly defined in the following
paragraphs. '

Orper: Ten soil orders are recognized in the current
system. They are Entisols, Vertisols, Inceptisols, Aridisols,
Mollisols, Spodosels, Alfisols, Ultisols, Oxisols, and Histo-
sols. The properties used to differentiate the soil orders
are those that tend to give a broad climatic grouping of
goils. Two exceptions, Entisols and Histosols, occur in
many different climates. '

~ Table 8 shows the three soil orders in Worth County-—-
Alfisols, Entisols, and Mollisols. Alfisols are soils that have
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a clay-enriched B horizon high in base saturation. Entisols
are recent mineral soils that c%o not have genetic horizons or
have only the beginnings of such horizons. Mollisols are
soils that have a thick, dark, friable surface layer. Their

name was derived from the Latin word mellis, meaning

soft. :

Steorprr: Each order is subdivided into suborders,
primarily on the basis of those soil characteristics that
seem to produce classes having the greatest genetic sim-
ilarity. The suborders narrow the broad elimatic range per-
mitted in the orders. The soil properties used io separate
stiborders mainly reflect either the presence or absence
of waterlogging or soil differences resulting from the
climate or vegetation.

Great Grour: Soil suborders are separated into great
groups on the basis of uniformity in the kinds and sequence
of major soil horizons and features. The horizons used to
make separations are those in which clay, iron, or humus
have accumulated or those that have pans interfering with
growth of roots or movement of water. The teatures used
are the presence or absence of an argillic horizen or alblc
(A2) horizon, soil temperature, major diflerences in
chemical composition (mainly calcium, magnesium,
sodium, and potassium), and the like. The great. group is
not shown sepurately in table 8, because it is the last word
in the name of the subgroup.

StseroTre: (freat groups are subdivided into subgroups,
one representing the central (typic) segment of the group
and others, called intergrades, that have properties of one
great group and also one or more properties of another
great group, suborder, or order. Subgroups may also be
made 1n those instances where soil properties intergrade
outside of the range of any other great group, suborder,
or order. The names of subgroups are derived by placing
one or more adjectives before the name of the great group.
An example is Aquic Argiudolls.

FaMiLy: Families are separated within a subgroup,
primarily on the basis of properties important to the
growth of plants or behavior of soils used for engineer-
ing. Among the properties considered are texture, miner-
alogy, reaction, soil temperature, permeability, thickness
of horizons, and consistence. An example is the fine, mont-
morillonitic, mesic family of Aquic Argiudolls.

TasLE 8.—Classification of soil series in Worth County, Mo.

Soil series Family Subgroup Order
Adair Lo _. Fine, montmorillonitie, mesie. o .o —_-. Aquic Argiudolls_ ...~ Mollisolas.
Clarinds . . oo Fine, montmarillonitic, nonceleareous, mesic, glop-| Vertic Arginquolls. ... Mollisols.

ing.

BEding . - - e Fine, montmorillonitic, mesie_ . .- Typic Argialbolle_ _ ..o ..~ Mollisols.
GRATR e emmmmme e mme e Fine-loamy, mixed, mesic ..o .-~ Mollic Fapludalfs_ . ... .- Alfisols.
CGrundy e oo Fine, montmerillonitic, mesic_ - ccvoo-- Agquie Argiudolls__ .. ... Mollisola.
Kennebee . o oo oeeo Finc-silty, mixed, mesic___._______ [P Cumulic Hapludolls ... . Mollirols.
Keswitk o - mmememae Fine, montmorillonitie, mesie. .. ...~ Aquie Tapludalfs... o .o Alfisols.
Ladoga . oo oo Fine, montmorillonitie, mesie_ . oo Mollie Hapludalfs_ ____ . __________ . Alfisols.
Lagonda . _ oo Fine, montmaorillenitie, mesi¢. o .. oo~ -| Aquic Argiudolls_ _ _ .. ...~ Mollisols.
NeVIN o e e Finc-silly, mixed, mesic__ .. oo Cumulie Hapludolls. .- _____..__.___ Mollisols.
NoGaWAY o cem e Fine-silty, mixed, nonacid, mesic_ - ...~ Typie Udiflavents_ _ _____.coooorv— - Entisols.
OlmitZ o o oememe e Fine-loamy, mized, mesie oo oo Cumnulic Hapludells__________________. Mollisols.
Pershing. _ oo o caee- - Fine, montmorillonitie, mesie. . o _-.- Tdollic Ochragualfs . _______._ e Alfisola.
Sharpsburg ... - --- Fine, montmorillonitic, mesie_ .o . ... Typie Argiudolls_ __ __ ..o ____ Mollisols.
BhelDY e oo Fine-loamy, mizxed, mesic oo .- Typic Argiudolls_ __ ... Mollisols.
Wabash_ o mee——a Fine, montmorilionitic, nonealeareous, mesio. .. Yertic Haplaguolls. . ____ _.__..__._____ Mollisols.
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Additional Facts About the County

This section describes the climate, geology, physiog-
raphy, relief, and drainage of the connty and gives some
facts about the vegetation and agriculture. The agricul-
tural statistics used are from reports of the U.S. Bureau
of the Census.

Otoe and Musquackie Indians are among the people who
first inhabited the area that is now Worth County. These
people were rovers and hunters who seldom stayed in one
place long enongh to establish permanent dwellings and
practice agriculture. The last Indians left the area about
1853.

The first settlers made their homes in wooded areas
along streams. The first settlement, made in 1838, was at
Lott’s Grove in the northeastern part of the county, but
settlements were later made at Fletchall’s Grove and
Black’s Grove along the Middle Fork Grand River.

The county was established in 1861 from land faken
from Gentry County and was named for Gen. William
Jenkins Worth, a soldier of the Florida and Mexican
wars. The county seat was located at its present site and
was named Grant. City. in honor of Gen. Ulysses S. Grant.

Climate *

Worth County has a continental climate, typical of areas
strongly influenced by warm, moist air from the Gulf of
Mexico, cold air from the northern part of Canadn, and
warm, dry air from the southwestern part of the United
States and Mexico. The area is snbject to frequent large-
seale changes in day-to-day temperatures, brought about
by the influx of cold air from the north; warm, moist air
from the south; and warm, dry air from the southwest.

Table 9 gives facts about the precipitation and tempera-
ture in the county. The data in this table were taken from
records kept at Grant City from 1902 to the present time.
They are considercd typical for the county, though dif-
ferences in elevation and relief produce local variations.

The average annual amount of precipitation received
in Worth County is 8445 inches (sec table 9). About 63
percent of this amount is received during the 5 months of
May through September. June is the weftest month, both
in the total amount of precipitation and in the number of
days on which a measurable amount (0.01 inch or more) of
precipitation is received.

A study of the frequency with which a substantial
amount of rainfall is receive? (4) shows that a substantial
amount gencrally falls early in June and again ecarly in
August, and that the incidence of dry weather during that
period is low. The same study shows that the amount of
rainfall during the 2 weeks from July 19 through August
1is low. Table 10, the result of that study, shows the prob-
ability of receiving at least the specified amounts of pre-
cipitation during the 2-week periods indicated. The data
in table 10 are from a study made at Trenton, Mo. Though
Trenton is located about 50 air miles from Grant City, the
data are considered te be fairly typical of the rainfall
received in summer throughout all of the northwestern
part of Missouri, except that they muy be slightly more
extreme. S

®© By Davin A. HoRNER, acting State climatologist, U.8, Weather
Bureau, Columbia, Mo.
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Data showing the average amount of precipitation
received in July {see table 9) bear out the findings in
table 10 that though the average amount of rainfall
received in July is adequate for most agricultural needs,
the probability of receiving & substan’c-i::ﬁA amount. of rain-
fall during July is low. Table 9 shows that only 0.69 inch
or Jess is received in July 1 year in 10, though the average
amonnt of rainfall received in July is 4,16 inches.

As a result of studies made of tIYle incidence of precipita-
tion and of dry weather {8), it has been suggested that
plantings made early in summer should be completed prior
to June 1 so that the crop and the soil will both be ready
for the moisture generally received early in June. Also,
planting dates and varieties of corn and soybeans should
be selected that will permit the crop to enter the critical
blooming and postblooming stages during the early part
of August. : : - :

Most of the precipitation during July and August is in
the form of thunderstorms. Rainfall is sometimes intense,
and the amount of rainfall from any one storm varies
greatly from place to place throughout the county. Table
9 shows the greatest amount of rainfall received during a
24-hour period during the years 1931 through 1960. %)n
some occasions, however, an even larger amount of rainfall

* than is shown in table § has fallen during a 24-hour period.

On July 10, 1922, for example, 12.25 inches of rainfall was
received during a 24-hour period.

Some hail cceurs in this county. Tornadoes are rare, but
some have occurred. On April 29, 1947, for instance, a tor-
nado that struck the town of Worth killed or injured many
people and caused great damage to property. _

The average amount of snowf{all received at Grant City
for each of the months December, January, and February
is about 5 to 6 inches. ‘The average figures are not an ade-
quate guide, however, to the amount of snowfall that may
he cxpected, because the average is obtained by adding
figures from widely divergent monthly amounts. During
the month of March, for example, the following amounts
of snowfall were received over the 10-year period from
1953 through 1962, though the average for the whole pe-
riod was 6.3 inches: 10 inches in 1953 ; a truce in the years
1954 and again in 1957; an estimated 1.5 inches in 1955; 2
inches in 1956; 5.5 inches in 1958 and again in 19613 11
inches in 1939; 27 inches in 1960; and only one-half inch
in 1962. In only 2 of these years, 1958 and 1961, were the
monthly totals for March at all close to the 10-year aver-
age of 6.3 inches. :

Snowstorms oceur infrequently, but a large amount of
snow is generally received during each storm. In many of
the months December through March, only a trace of
snow has been received during the 30-year period 1931
throngh 1960. As much as 23 inches has been recelved,
however, in eacl of these 4 months, No snowfall has been
reported in April, and only traces have been reported in
September. During the 30-year period when records were
kept, the annual tolal snowfall has ranged from 3.5 inches
in 19335 to 50.2 inches in 1942,

January is the coldest month. During that month, the
average daily maximum temperature is approximately 35
degrecs, but the temperature rises to 34 degrees or more
on at least 4 days in 2 years out of 10. Conversely, the aver-
age minimum temperature in January is i5 degrees, but
the temperature reaches 6 degrees below zero or lower
in 2 years out of 10. '
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TaBLE 9.—Precipitation
[All data from records

Precipitation
One year in 10 will | Extreme values in Greateat Days with 9.01 inch
have— monthly precipitation| amount of Or mote
Month Averago rainfall
total 1 Lesa More received in
than %— | than 3— Lenat 2 Most, 2 a 24-hour Average? | Least? | Most?
period *
: Tnchex Tnches Inohes Inches Frcher Incher Number Number Numbar

JANUAYY .\ eim e a0 0. 26 2.40 0.04 3.59 - L 30 5 1 12
February ceewowno o= 1. 10 . 30 20 .13 2. 84 1.12 4 1 9
Mareh. e 1.99 . 35 3.20 .17 4. 68 1.48 7 1 id
April .. ___ 2.99 1.17 5. 36 .71 8. 566 2. 39 3 3 15
.5 R 4. 29 2.23 7.18 1. 54 8.05 3.53 9 5 19
JUDE e e 5.21 2.268 9.88 | 1.25 16. 82 4.27 10 5 16
Juky 4. 16 . 69 6. 15 .38 10. 90 3.09 6 1 10
Auguet__ ... . 4. 11 1. 55 B. 14 .52 9. 84 4. 35 8 3 12
September...._ e mm——an 4.03 .76 8. 47 . 87 9. 83 2.96 7 1 15
Octoboro oo 2.72 .63 4. 69 )] 9,17 2. 41 5 0 18
November____. ... ._____ 1.74 . 36 3.54 .19 8. 08 2.77 8 1 13
December. o oome oo __ 111 .18 2.20 .11 3.28 2,01 5 1 12
Yearae oo 34,45 | oo | i oo | e LR 9 10 RPN IR RS

! Based on 70 years of record in the period 1878 through 1962,
¢ Based on 30 years of record for period 1931 through 1960.
3 Based on 23 years of record for period 1931 through 1953.
¢ Based on 58 years of record in the period 1903 through 1962.

Table 9 shows the monthly average maximum and mini-
mum temperatures for the years 1903 through 1962 and
the extreme maximum and minimum temperatures for the
years 1803 through 1962. The lowest temperature recorded

-1 29 degrees below zero, on January 12, 1912. The highest
recorde§ is 112 degrees on July 5, 1911, Temperatures of
below zero have occurred during each of the 6 months Oc-
tober through March, but temperatures of below zero for
4 or more consecutive days are uncommon. Temperatures
of 100 degrees or more have been reported in each of the
4 months June through September, but temperatures of
100 degrees or higher on 4 consecutive days are rare.

Worth County has a growing scason of approximately
170 days. The growing season is usually defined as the
mterval between the last date that a temperature of 32
degrees or lower is received in spring and the first such

TABLE 10.—Probability of receiving at least the specified
amounts of precipitation during the Z-week periods
indicated
[F‘rom A étudy of records of precipitation kept from 1918 through
1954 at Trenton, Mo. (45)]

: Amounts of precipitation (inches)
Wecks

1.00 1. 40 2.00 2.80

_ Percent FPercent Percent | Percent
May 24 toJune 8. __._.__. 74.6 64. 6 51. 3 .0
June 7 to June 20__ ________ . 77.3 66. 8 52.5 37.2
June 21 toJuly 4__________ 88. 5 57.7 44. 3 30.9
July dtodJuly 18, ___.__.____ 55. 3 45. ¢ 33.2 22.3
July 19 to August 1..___._._ 46. 9 3l.6 16. ¢ 7.1
August 2 to August 15______ 76.2 62.3 43. 8 25.6
August 16 to August 29 ___. 84. 1 41. 4 27. 4 15,6

date in fall: The temperatures are recorded in an instru-

ment shelter approximately 5 feet above the ground. On
clear, still nights, however, the temperature at plant level
may be several degrees lower than that in the shelter.
Furthermore, temperatures in different parts of the County
vary by several degrees because of differences in eleva-
tion. Also, diflerent species of plants vary greatly in their
tolerance to freezing temperatures.

Table 11 shows the average dates of the last specified
minimum temperatures in spring and the first in fall, and
it gives the average number of days between those dates.
Temperatures of 28 to 32 degrees have been recorded as
late as May 29 in spring, however, and as early as Septem-
ber 24 in fall; temperuatures as low as 24 to 28 degrees
have been recorded as late as April 27 and as early as
September 28; and temperatures of less than 24 degrees
have been recorded as late as April 20 in spring and as
early as October 6 in fall. This information about extreme
dates of occurrence of minimum temperatures critical for
the growth of plants was taken from the results of a study
made at Grant City over a period of 38 years 1916-53 (7).

Geology “

In Worth County the principal geologic units that have
been identified are loess, glacial till, and shale or limestone
bedrock. These materials are discussed in the following
paragraphs. A knowledge of them will be helpful to en-
gineers. Their role in the formation of soils is described
briefly under “Parent Material” in the section “Genesis,
Morphology, and Classification of Soils.”

"By CHARLES ALLENDER, geologist, Missouri State Highway
Department,
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Precipitation—Continued Temperature
Snowtall Two years in 10 will have at -Extreme values
least 4 days with—
Average Average
Extreme valuea daily daily Maximum Minimum
Monthly maximum # minimum * temperature temperatura Maximum 4 | Minimum +
average ! Least ? Most 2 equal to or equal to or
higher than 5— | lower than &
Inches Inchea Incher °F. °F. “F. R, o, . . ap,

5.9 G 26.0 34.8 15.0 54 —8 ) —29

5.6 8 26.7 39.1 18.7 56 —1 80 —3a7

3.8 B 27.0 50. 9 28.8 69 10 91 — 15

B 6 8.0 63.7 40.5 81 25 93 10

1] 0 0 73.8 51.1 87 39 99 22

0 0 . 0 82. 4 60. 3 04 50 105 30

0 0 0 88.5 64.7 99 56 112 48

0 0 0 86.7 63. 4 97 53 111 41

(1 0 () 79.0 55.0 92 b2 105 28

.2 0 ®) 7.9 44. 3 82 30 a5 -3

1.6 0 7.8 51.8 30. 6 B 1] 13 84 -7

5.0 L2 23.2 38.3 19.8 56 1] 71 —23
28.0 3.6 50. 2 63.1 410 | i | e 112 —2¢

& Based on 15 years of record for period 1948 through 1962.
5 Trace.
? Exzceeded in some years prior to 1931.

TiBLE 11.—Average dates of the last freezing temperatures
wn spring and the first in fall '

[Data are for Grant City for the years 1921 through 1950]

Average number of
days between date of
Tempera~ Last in First in fall | last freezing tempera-
ture spring ture in spring and
firat in f
32 April 17 | Ooctober 15 181
28 April 4 October 26 205
24 arch 25 | November 4 224
20 March 15 | November 10 240
16 March 6 November 22 261

Loess.—This material has a smooth feel to the touch.
It consists of well-sorted windblown material that con-
tains no coarse material but consists of particles of fine
silt or clay. The particles are nearly uniform in size and
chemical composition. The age of the loess in this county
has not been determined, but probably all of the deposits
were laid down during the Wisconsin stage of glaciation.

Loess forms a narrow cap on the main ridgetops and di-
vides, and it covers some other areas of the uplands. In
only a few places is it more than 6 feet thick, but it is as
much as 10 to 12 feet thick in places. All of the loess has

_been removed from the steeper slopes. o

Glacial till—This is a heterogeneons mixture of clay,
silt, sand, gravel, and erratic boulders that contains a num-
ber of minor pockets of stratified sand, apparently of flu-
vial origin. The till was deposited directly by glacial ice,
and little or no sorting of the material has taken place.
The foreign fragments of rock include both igneous and

metamorﬁohic types, but Sioux quartzite is the predominant
kind of large erratic. The larger erratics are slightly
oriented in a northwest-southeast direction.

Apfparently, the entire area that iz now Worth Count,
was formerly covered by till of Nebraskan age. This till
was removed or reworked during the Kansas glaciation,
and now only patchy remnants can be identified, In only a
few places in these remnants has Nebraskan till been iden-
tified that has a composition similar to that of the over-
lying Kansan till, The areas of Nebraskan till can be iden-
tified by a layer of gumbo till, 5 to 6 feet thick, that is
a highly weathered paleosol of Aftonian age. This paleosol
is now covered by Kansan till.

In most places the combined thickness of the Nebraskan
and Kansan tills is 50 to 60 feet, but till fills the preglacial
valleys to a depth of more than 200 feet, The layer ot dark-
gray, unleached till is generally at least 20 feet thick.

Shale and limestone bedrock —~Bedrock of consolidated
shale and limestone underlies all of this county. Shale and
limestone are exposed in one place in the valley of the
Platte River and also in a rather narrow band along the
valleys of Big Rock Creek and the East Fork Grand River.
In those places the indurated rock has had little influence
on the development of the soils or on the drainage and
topography. It appears, however, that the bedrock did
inftuence the depth to which glacial till was deposited. The
glacial till is thicker in the central part of the county,
where it is underlain by relatively soft shale, than in other
parts.

Bedrock formations in the county are of the Pennsyl-
vanian period, Missourian and Virgilian series. Of the
bedrock formations that have heen recogmized, the
Shawnee group consists of shale and limestone; the Doug-
las and Peedee groups, of shale and sandstone; and the
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Lansing group, of shale and limestone that contain inter-
bedded ledges of Stanton and Plattsburg limestone, The
Stanton and Plattsburg limestones crop oul in the easlern
part of the county. They have been quarried tor Tocal build-
ing stone, for rock to he used in the construction of high-
ways, and for agrienltural use. Because of the Iarge amount
of glacial debris covering these formations, only a limited
amount of limestone has been removed along the edges
of the valleys. The dip of the rock formations in the area
is about 10 feet per mile towards the northwest.

During preglacial times, a rather wide, deep valley was
cut n_the indurated bedrock. It extends in a southeast-
erly direction from the area that is now the northwestern
corner of the county. This valley wus eventually filled with
glacial debris. Before it was filled, however, the drainage
pattern it formed was apparently associated with a related
preglacial drainage system that extended throughout the
northwestern part of Missouri.

Physiography, Drainage, and Water Supply *

Worth County consists of uplands that are dissected hy
the major streams and by numerous creeks {fig. 7). The
side slopes of the uplands are stee est, Near the stream
courses and are more gentle toward the divides. The ridges
are mostly rounded but are sharp or kaife edged in dis-
sected areas where the side slopes are steep. :

Elevations range from about 1,200 feet in the northwest-
ern part of the county to 890 feet at Denver in the south-
eastern part. Several of the ridgetops are at an elevation
about 200 fect higher than the level of the flood plains of
the adjacent major streams, The main divides assume the
approximate positions of the original till plains. When
viewed from a distance, they appear to be a plain that is
nearly uniform in elevation. The lowlands along streams
range from onc-half mile to a mile in width, The area is
in a mature stage of geomorphic development (75).

Four main streams flow through the county. These are
the Platte River and the East, Middle, and West Forks of
the Grand River. In addition, Marlow, Big Rock, Little
Rock, Bear, Fletchall, and Lotts Creeks provide drainage.

* Facts about the water supply are based on reports of the Mis-
gouri Division of Geological Survey and Water Resources.

PLATTE
RIVER

SHERIDAN

The flow of the streams is undependable, because it is only
intermittent. As a result, the streams are unsuitable for
irrigation or municipal use, though the quality of the wa-
ter 1s generally satisfactory, Farm ponds, lakes, and strue-
tures used to protect the watershed provide other sources
of surface water. For the most part, water from the bed-
rock that underlies the county presumably contains
minerals,

In the past most of the water for domestic use was pro-

vided by low-yielding, shallow wells {less than 50 feet in
depth). The need for more water is inereasing, however,
and shallow wells no longer furnish an adequate supply.
The yield from wells developed for household or general
farm use varies but generally does not excesd 13 gallons
per minute. In shallow wells the depth of the water table
commonly varies from season to season, and these wells
often “go dry” during periods of prolonged drought.
Glacial drift underlying the county is the best potential
source of ground water. Enough water to supply domestic
needs could be taken from about 70 percent on the drift,
In general, the water from glacial drift is high in content
of total iron and in total dissolved solids and sulfates,
Irrigation wells have a yield high enough that they
can be used to supply water for cities and industries, as
well as water for irrigation. Actual pumping tests have
not been conducted in this area, but an estimated yield of
200 to 1,000 gallons per minute is generally obtained if the

wells are properly developed. The most favorable sifes for

irrigation wells in the county are the channels and valleys
of preglacial and interglacial streams filled with sand and
gravel. An area approximately 9,000 acres in extent has
potential for development of irrigation wells. Figure 8
shows the areas most suitable for the development both of
irrigation wells and domestic wells. '

Vegetation

When the first settlers arrived, about two-thirds of the
county was covered by prairie vegetation and about one-
third was covered by forest. Few areas of the original
prairie vegetation remain. Though some areas have never
been plowed, they have been changed by grazing, mowing,
fertilizing, or other activities. Some native grasses still
grow in those areas,

MIDDLE

D7 I | )
= i ALLENDALE O
= Ber . meg -

WORTH NEW U.s. DENVER
HIGHWAY 168

Figure 7.—Relief and drainage in Worth County.
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Area most favorable for the deveiopment
of domestic wells.

Area most fovorable for the development
2] of irrigation wells.

Figure §—Favorable areas for the development of irrigation wells and domestic wells in Worth County.

Timber grows mainly in narrow bands along the streams
(fig. 9), but a few areas of woodland remain in the more
dissected parts of the uplands, The trees zlong the streams
are mainly willow, soft maple, ash, hackberry, elm, cotton-
wood, boxelder, walnut, white oak, and red oak. White
oak, red oak, shingle oak, pin oak, chinkapin oak, hickory.
cherry, elm, and ash are among the main trees growing
in timbered areas of the uplands. T

Agriculture

When the first settlers began to farm the soils of Worth
County, they cultivated the timbered soils first, This was
because they looked for wooded areas that would provide
game for food and that would supply wood for fuel and
furniture. Also, many settlers did not wish to dig the
wells necessary for obtaining water in many of the prairie
areas. Others simply did not believe that land that sup-
ported only grass had any value. Though the less fertile
“timber” soils were planted to crops first, it was spon found
that the deep, dark prairie soils produced better crops.

. Today’s farming in the county is based on the produc-
tion of grain, hay, pasture, and livestock, Corn is the lead-
ing crop harvested for grain, and soybeans are second in
importance. In 1959, a total of 22418 acres of corn and a
total of 14,536 acres of soybeans were grown for all pur-
poses. About 93 percent of the county was in farms in 1859.
The county had a total of 672 farms in that year, and the
average size of farms was 237 acres, _ _

Most farmers in the county have a herd of beef cattle,
mainly of the Hereford, Aberdeen-Angus, and Shorthorn
breeds. Most of the calves are sold for feeder stock, but a
few farmers feed out their own calves. The dairy herds
consist mainly of Holsteins, but some farmers own Jerse
or Guernsey cattle. Dairy products are marketed througﬂ
nearby creameries in both Towa and Missouri. Hogs are
raised throughout the county and consume a large part of
the corn produced. Hampshire, Duroe, and Chester White
are the breeds of hogs most commonly raised. Sheep are
fairly commen, and most flocks include 10 to 20 ewes.
Poultry raising has decreased in importance during the
past few years. Chickens are the kind of poultry raised
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" Figure 9—Map showing the occurrence of timber in Worth County in 1957. The dark areas represent places where trees are dominant.

most extensively, but a few turkeys, ducks, and geese are

(5)
raised. i . ®
In 1959 a total of 22,421 cattle and calves, mdudlnﬁ
2,089 milk cows, 28,916 ]mgs and pigs, 8,051 sheep an :
lambs, and 43,304 chickens 4 months old or older were re- (7
ported in the county. In the same year, there were only 806
horses and mules
(8)
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Glossary

Acidity, Sce Reaction, soil. -

Aggregate, soil. Many fine particles held in a single mass or cluster,
such as a clod, crumb, Hock, or prism,

Alluvium. Soil material, such as sand, silt, or c¢lay, that has been
deposited on land by streams.

Alluvial fan. A tan-shaped deposit of sund, gravel, and fine mate-
rinl dropped hy o stream where the gradient lessens abruptly.

Available moisture capacity. The capacity of a =oil to hold water
in & form available to plants. Amonnt of moisture held in a
a0il between field capucity, or wbont one-third atmosphere of
tension, und the wilting coeflicient, or about 15 atmospherey
of tension.

Bench, In this soil survey, refers to a geologic terrace that rises
to an clevation 10 to 50 feet above the present Hood plaing but
ix lower than the adjacent uplands.

Caleareous soil. A soil containing encugh caleium earbonate (often
with magnesium carbonate) o effervesce (fizz) vigibly when
treated with cold, dilnte hydrochloric acid.

Clay. As a so0il separate, the mineral =oil particles legs than 0.002
millimeter in dizmcter. As i s0il textural class, soil material
that is 4¢ percent or wore clay, less than 45 percent sand, and
less than 40 percent siit.

Clay film. A thin coating of clay on the surface of a soil aggregate.

Concretion, Grains, pellets, or nodules, of various sizes, shapes,
and colors, consisting of concentrations of compounds, or of xoil
grains vemented Logether. The composition of =ome concretions
is unlike that of the =urrounding =oil. Calcium carbonate sod
iron oxide are examples of material comumonly found in con-
cretions.

Consistence, soil. The feel of the soll and the ease with which a
lump ean be cronshed by the fingers. Terms commonly used to
describe vonsistence are—

Ioose.—Noncoherent ; will not hold together in 2 mass,

Frigbic. -When moist, erushes easily under gentle pressure be-
tween thumb and forefinger and can he pressed together
inte a lamp.

Firm.—When moist, crushes under modorate pressure between
thumb and forefinger, but resistance is distinetly noticeable.

Plastic.—When wet, readily deformed by moderate pressure but
can be pressed into a Juinp; wili form a “wire” when rolied
between thumb and forefinger,

Sticky.—When wet. adheres (o other material and tends to
stretch  somewhat and puil apart, rather than to pull free
from other wmiaterial.

Hard —\When dry, moderalely resistant to pressure; can be
broken with diffienlty between thumb and forefinger,

Noft.—When dry, breaks into powder or individual grains under
very siight pressure.

Cementod —Hard and britfle; little affected by moistening.

Drainage elass, soil. Refers to woisture conditions that existed
during the development. of the soil, as opposed ti altered drain-
age, which is commonly the result of artifical drainage or
irrigation bnt may be cawsed by the sudden deepening of
channels or the blocking of drainage outlets. Seven different
classes of natural drainage are recognized.

-Well-drained soils are nearly free from mottling and are com-
monly of interniediate textire,

Moderately well drained soils cornmonly have a slowly permeable
layer in or immediately honeath the solun. They have uni-
form color in the A and upper B horizons and have mottling
fn the lower B and C horizons,

Somewhat poorly drained soils are wet for significant periods but
not all the time, and podzolic soils commonly have mottlings
below 6 to 16 inches in the lower A horizons and in the B
and C horizons.

Poorly drained soils are wet for long periods and are light gray
and generally wottted from the surface downward, though
mottling may be absent or nearly so in some soils.

Very poorly dreined soile are wet nearly ail the time., They have
& dark-gray or black surface layer and arve gray or light
gray, with or without mottling, in the deeper parts of the

: profile,

Erosion, seil. The wearing away of the land surface by wind,
runhing water, and other geologic agents. o
Flood plain. Xearly level land, consisting of stream sediments,
that horders a stream and is subject to flooding unless pro-

tected artificially.

Genesis, s0il. The manner in which u soil originated, with speelal
reference to the processes responsible for the develepment of
the solum, or true soil, from the wnconsolidated parent
material.

Glacial till. Unsorted, nonstratified glacial drift consisting of elay,
silt, sand, and boulders transported and deposited by glacial
ice,

Horizon, soil. A layer of soil, approximately parallel to the surface,
that has distinct characteristies produced by goil-forming
processes, These are the major horizons;

O horizon. The layer of organic matter on the surface of a min-
cral scil. This layer consists of decaying plant residue.

A horizen, The mineral horizon at the surface or just below an
O horizon. This horizon is the one in which living organisms
are most active and therefore iz marked by the sceumula-
tion of humus, The horizon may have lost onc or more of
soluble salts, clay, aud sesquioxides (iron and aluminum
oxides).

B horizon. The mineral horizon below an A horizon, The I3 horizon
Is iu part a layer of change from the overlying A to the un-
derlying C horizon. The B horizon also has (1) distinctive
characteristies eaused by accumulation of clay, seaquioxides,
huius, or some combination of these; (2) prismatic or blocky
structure; (3) redder or stronger colors than the A horizon;
or (4} some combination of these. The combined A and B
horizous are nsually called the solum, or true soil, Tf a seil
lacks a I horizon, the A horizon alone is the solui.

€ horizon, The weathered rock material immediately beneath the
solute. In most soils this material iz presumed fo be like
that from which the overlying horizons werce formed. If the
material ix known to be different from that in the solum, &
Roman numeral precedes the letter, O

R leyer. Cunsolidated rock bhencath the soil, The rock usually
underlies a G horizon bnt may be immediately beneath an
A or B horizon.

Loam. The textural class name for soil having a moderate amount
of sand, siit, and clay, Loam soils contain 7 to 27 percent elay,
28 to B0 percent silt, and less than 52 percent sand,

Leaching, seil, The removal of soluble material from soils or other
material by percolating water,

Loess. A fine-grained eolian deposit consisting dominantly of silt-
sized particles.

Motitled. Irregularly marked with epots of different colors that
viry in number and size. Mottling in sofls usually indicates
poor scration and lack of drainage. Deseripiive ferms are as
follows: Abundance~—few, common, and meny; size—ijine,
wmedium, and coarse; and contrast—faeind, distinct, and promi-
nent. The stze measurcmenis are these—fine, less than 5 milli-
meters (about 0.2 inch) in diameter along the greatest dimen-
gion; mediwm, ranging from 5 millimeters to 15 millimeters
(about 0.2 to 0.6 inch) in diameter along the grealest dimen-
sion; and eearse, more than 15 millimeters (about 0.6 ineh) in
diameter along the greatest dimension.

Morphology, soil. The makeup of the soil, including the texture,
gtructure, consistence, color, and other physical, chemical,
mineralogical, and biological properties of the various horizons
that make up the soll profile,
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Organic matter, soil. Content of humus and other nonmineral
material is rated in this survey as follows:

1 to 2 percent —— Low:
2 to 3 percent _— Mfedmm.
2 to 4 percent High.

More than 4 percent - __ Very high.

Paleosol. A buried =oil, especially one developed during an iut.er-
glacial period and later covered by deposits laid down during
later advances of the ice.

Parent material. The disintegrated and partly weathered rock from
which soil hag formed.

Permeability, soil. The quality of a &oil horizon that enables water
or air to move through it. Terms used to deseribe permeability

arc as follows: Fery slow, slow, moderately stow, moderate,

moderately rapid, rapid, and very rapid.
pH. Sce Reaction, soil, i .
Profile, soil, A vertical section of the soil through all 1ts_hnr12:01_1s
and extending into the parent material, Sec alzo Horizorn, soil.
Reaction, soil. The degree of acidity or alkalinity of a soil ex-
pressed in pH values. A goil that tests to pII 7.4 is precisely
neutral In reaction hecansec it is neither acid nor alkaline. In
words the degree of acidity or alkulinity is expressed thus:

vH pH
Bxtremely acid___ Below 4.0 Blightly acid______ 8.1 to 6.5
Very strongly acid_ 4.5 to 5.0 Neatral oo 6.6 to 7.3
Strongly acid______ 5.1 to 5.5 Alkaline______ T4 and higher
Medium acid_____. 5.6 to 6.0
Relief. The elevations or inequalities of a land surface, considered
collectively.

- Sand. Individual rock or mineral fragments in seils having diam-
eters ranging from 0.05 millimeter to 2.0 millimeters. Most sand
graing consist of quartz, but they may be of any mineral com-
position. The textural ¢lass name of any soil that contains 85
percent or more sand and not more than 10 pereent clay.

Silt. Individual mineral particles in u soil that range in diamefer
from the upper limit of clay (0.002 millimeter) to the lower
1imit of very fine sand (0.05 millimeter). Soil of the silt textural
clags is 80 percent or more silt and less than 12 percent clay.

§ilt Ioam. Individual mineral particles in a soil that range In
diameter from the upper limit of ¢lay ((.002 millimeter) to the
lower limit of very finc sand (0.5 millimeter). Soil of the silt
textural class is 80 percent or more silt and less than 12 percent
clay. .

Silty clay. Soll of this textural class containg 40 percent or more
¢lay and 40 percent or more silt,

Silty clay loam. Soil of this textural class contalns 27 to 40 percent
clay and less than 20 percent sand.

Slope classes. The following slope classes are used in thiz soil

SUrvey :
0 to 2 pereent Level to nearly level.
2 to 5 percent. . Gently sloping.
5 to O percent et e e Moderately sloping.
9to 14 percent__ Strongly sloping.
14 to 20 percent. Bteep.
20 to 35 percent.__ Very steep.

Soil. A natural, three-dimensional boedy on the earth’s surface
that supports plants and that has propertics resulting from the
integrated etfeet of climate and living matter acting upon par-
ent material, as conditioned by relief over periods of time,

Stratified. Composed of, or arranged In, strata, or layers, such as
stratified allnvium, The term is contined to geologic material,
Layers in soils that result from the processes of soil formation
are called horizons; those inherited from the parent material
are called strata.

Structure, soil. The arrangement of primary soil particles into com-
pound particles or clusters that ure separated from adjoining
aggregates and have properties unlike thoge of an equal mass
of unaggregated primary soil particles. The prineipal forms of
soil structure are platy (laminated), prismaetic (vertieal axis
of aggregates longer than horizontal), eclumnar {prisms with
rounded tops), dlecky (angular or subangular), and granular.
Structureless soils arce (1) single groin (each grain by itself,
as in dune sand) or (2) messive {(the particles adhering to-
gether without any regulur cleavage, as in many claypans and
hardpans).

Suhbsoil. Technically, the B horizon ; roughly, the part of the proflle
below plow depth.

Surface soil. The s0il ordinarily moved in tillage, or its equivalent
in uncultivated soil, about 5 to 8 inches in thickness, The
plowed layer.

Terrace (agriculinre). An embankment or ridge, constructed across
sloping seils on the contour or at & slight angle to the contour.
The terrace intercepts surplus rmnoff go that it may soak into
the soil or flow slowly to a prepared outlet without harm. Ter-
races in fields are generally bnilt s0 that they can be farmed.
Terrgces intended mainly for drainage have a deep channel
that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, a lake, or the sea. Stream terraces
are frequently called second Doftoms, az contrasted to floed
plaing, and are seldom subject to overflow. Marine terraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay
particles in a mass of soil. (See also Clay, Sand, and 8ilt). The
basic textural classes, in order of increasing proportions of fine
particles are as follows:  Sand, loamy sand, sandy loam, loam,
gilt loam, =ilt, sandy ¢lay loam, clay loam, silty clay loam, sandy
clay, silty clay, and ¢lay. The sand, loamy sand, and sandy loam
classes may be further divided by specifying “coarse,” “fine,”
or “very fine.” :

Topsoil. A presumed fertile soil or seil materlal, ordinarily rich in
organic matter, used to topdress roadbanks, lawns, and
gardens. ’ .

Truncated soil profile. A soi! profile from which one or more of
the upper horlzons, normally present, have been removed by
natural or aceelerated eresion or by other means, Bome profiles
have lost part or all of the A horizon, and some have lost the
B horizon, leaving asg soil only the poor, undeveloped parent
material, or C horizon. A comparison of eroded soil profiles of
the same area, soil type, and slope conditions, indicates the
degree of truncation.

Upland. T.and consisting of the material unworked by water in
recent geologic time and lying, in general, at a higher elevation
than the alluvial plain or stream terrace., Land above the low-
lands along rivers. :
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