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HOW TO USE THIS SOIL SURVEY

TS SOTL STURVEY of Linn County

containg information that can be ap
plied in managing farms and woodlands;
in selecting sites for roads, ponds, build-
ings, or other structures; and in judging
the suitability of tracts of land for farm-
ing, industry, and recreation.

Locating Soils

All the soils of Linn County are shown
on the detailed map at the gnl;k of this
survey. This map consists of many sheets
made from Mﬁurphotogm hs. Each sheet
i numbered to correspond with numbers
shown on the Index to Map Sheets.

On each sheet of the detailed map, soil
areas are outlined and are identified by
a symbol. All areas marked with the same
symbol are the same kind of soil. The soil
gymbol is inside the area if there is enough
room ; otherwise, it is outside and a pointer
S}lu“'ﬂ “']“.'l'l.l‘ tI]H‘ H}"l‘ll}u.‘l ll‘ﬁullg‘ﬂ1

Finding and Using Information

The “Guide to Mapping Unitg” can be
used to find information in the survey,
This guide lists all of the soils of the
county in numerical order by map symbaol
and gives the capability unit and wood-
land group for each soil. It shows the page
where each kind of soil is described and
also the age for the mpu[ﬁ“tv unit.

lmliw-'uﬁun'l colored maps showing the
relative smitability or himitations of soils
for many speeific purposes ean be devel-
oped by using the mi]pmap and informa-
tion in the text. Interpretations not
included in the text can be developed by
gronping the soils acearding to their snit-
ability or limitations for a particular use.

overlay over the soil map and colored to
ghow soils that have the same limitation
or suitability. For example, soils that have
a slight limitation for a given use can be
colored green, those with a moderate limi-
tation can be colored yellow, and those
with a severe limitation can be colored red.

Farmers and those who work with farm-
ers can learn about use and management
of the soils in the soil descriptions and
in  the discussions of the interpretive
groupings,

Foresters and others can refer to the
section “Woodland,” where the soils of
the county are gronped according to their
suitability for trees.

Game managers, sportsmen, and others
concerned qwith wildlife will find infor-
mation about soils and wildlife in the
section “Wildhfe”

Community planners and others con-
corned with suburban development can
read about the soil properties that affect
the choive of homesites, industrinl sites,
schools. and parks in the section “Non-
farm Uzes of the Sails”

Engineers and builders will find under
“Engincering Uses of the Soils” tables
that give engineering descriptions of the
snils in the eounty and that name soil
features that affect engineering practices
and structures.

Seientists and othars can read about how
the soils formed and how they are clussified
in the section “Formation and Classifiea-
tion of Soils.”

Newcomers in Linn County may be ¢s-
pecially interested in the section “Gen-
eral Soil Map,” where broad patterns of
soils are described. They may also be
interested in the section “ Additional acts

Translucent material can be used as an  About the County.”
I Cover: Typical topography in Kenyon-Clyde-Floyd
association,

H.5. @SVEANMENT FRINTINE arrife, 1978



How thissurvey wasmade___._______
General soil map.

Dinadale- Klingor association . ooee oo oo iooeonnnn. ]
Elinger-Franklin-Maxtield assoefatbon. . _ ... ___. 5

Contents

Page
1
3

1. Loy alluvial lu:rlli-‘{[:nmn-SPIIl\'lilu assoclation... 2
Y Wankee-1Nekinson association.......... casssnass :
4. Kenyon-Clyde-Floyd assoeiation 4
4. Rendlyn-Oran-Trpoll asseeiation. - ... ______ H]
. KenyomeTosdnle nosoeiathon . o oeeven o oenaean 4
ti.
T
H.

Faxelte=-Downs=Uhelsen assoclatlon ..o oo ooe.o.
I.'hurinltnnn L T S R e S e el
Arvdale coriea. .

Bamstill s0riot e c e e ee e cnc s e
Iertrmmm series

Bertrand series e e B e o b e
Burkhirdt sorios, . .. e e eme e m e e e e eae
T e i e e e e
Clydeserbes___ . ______ e bl R il

L LS Ty S R e et § S e YN SO e

L T T e e i EET e A g o T e e
Diekinaom S0CIeS_ - . - ..o eem———
Dinsdale sories__ ., ... It e
Dodgeville serfes_ .
Domnan series. . i
I‘lr.rwmlﬁri-:-vc-,.......--.........-......-...
By BRI e m e s mmmm mme e e e
I*‘m-l‘ucm.nﬁ----------,..,.._
Flaglersevies. - . ..
T T
FI‘II:I.II"II 1y ] o e o R B T e
VT T Ty e P i e S e R
Hoyfoldserdos . - o oo

Jinlsion seeries

Ronmelid 0TS e e asesenamam————-
T YOI ORI 0 1 e s

Klinger seties_ e
Lamonbseries. . _________________.
Leavwler series

Lawson serles. .« v e — e
Laamy alluvind land. o oo e e cemmmm e cesmansns
Laonmy LerTate escarpmenls. - o v e s ececmncccncamcaaacan
TATTRNR o e i
Marshan series e A e e B R R
Muxhicld $0rieg_ . ... ..ccceresenes e A
T R TR T e e e L S e e
T L e e ey
b L T e
N R I L e o e e e B o
I e
LN S0TI0R . « - v e cmmnmemn ma e m [ A —

Readlyn sorlos . o o oo oo e
Itichwond series

Tamo-Colo-Ely azsoelatlon. co oo e oo oo G

e e e R U

Atberhirry Series. . oo sramssssammsassEsEsen 12

Descriptinns of the solls—Continued
L T

T Ty O P S S s et e
T T T A Y
Seliley serfes_ . e s

Sealon sories
Sogn Series. . ... B ssss st sss At EsS e
Spoartn seriea. ... ...
Epillville series -
Stecprmnok Inmedl_ o easars s n et E e
Stromghunst 8o . cveeeeeee e
Tamn sorie. E
g LT e
Tripoli series. ...ceeeen..-
Walford series
Washe series. . S e e A
Wbtk S v e mce s smmmm e s ey
Waunkee seriea__________________
Wainkeps:
Whalan sories e i e
BT T o
Use and management of the soils__ . __ o o
Lll'"l!l"' L T R
Capabllity grouping
Manngement of the soils by eapability unite. o oo ...
Prodictod yielde, . e scccscnnmeceeannm—n-
Woodlnnd. oo oo oo e
Faetors affecting woodland management
Woolland suitabilily gronps. ..
Wildlife .
En incering uses of the soila. SN . e . B
Engincering soil classificalion syslems. ce e oo e o e
Soil properties significant to englneering ~ .
Enginrering interpretations of thesolls____ . ______
Solltestdata. - o oooenn i e o el e
Soil features nﬂ'ﬂtmg highwoy workie o oe oo e
Monfarm usea of the soils
Formation and classilication of suils
Favtonrs oof sonil formmstdonte o o ce v oo ceeecneccececceanen
iy TR T T e e e S e
L1 T e S T, ST B Pk e o [ ———
Flant and animal lilo. . cccecncneeceenns
R 0 i . . e e ===
Time_ S W
Man's influence on the soil .. .. ... o ke e e
Clnzsifiontion of thosolla. . . oo . . ...
Additional faets abaul the county_ _ . _ . 0o
B 1 gl N S SR
Climsie TR S T e i S
Reliﬂnml.dminug:---“_ﬁ_-----_-,-,.,.... .
T ] ek, Pt S oy el i
TI-'H.I'I-MHIH-H““I’I Induatrim. and markets_______.
Literature cited
Gilassary
Guide to mapping wnils . o ouee oo oo I"nlluwinn

1

o

EE T

Leaned July 1975

10

154

10
141

142
142
142
143

145
145
16
1465
47
147
147
1140






SOIL SURVEY OF LINN COUNTY, IOWA'

BY EDWARD J. SCHERMERHORN AND JOHN I HIGHLAND, SOIL CONSERYVATION SERVICE

UNITED STATES DEPARTMEXNT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH THE 10W A
AGRICULTURE AND HOME ECONOMICS EXPERIMENT STATION AND COOPERATIVE EXTENSION SERVICE OF 10WA
STATE UNIVERSITY, AND THE DEPARTMENT OF SOIL CONSERVATION, STATE OF IOWA

INN COUNTY is in the east-central part of Towa
(fig. 1). Cedar Rapids is the county seat and largest
city. The county has an arvea of 458,752 acrea, It is bounded
on the north by Buchanan and Delaware Counties, on the
east by Jones and Cedar Counties, on the south by John-
sun County, and on Lhe west by Benton Counly.

Farming is the main economic enterprise in Lann
County, but industry and urbanization arve increasing very
rapidly in the vicinity of Cedar Kapids and Marion, The
rincipal erops are corn, soybeans, oate, hay, and pasture,

Exeepl for sovbeans, most of the erops are fed to livesioek.
Beef cattle, hogs, and dairving are the principal sources
of income,

How This Survey Was Made

Soil seientists made this survey to learn what kinds
of soils are in Linn County, where they are located,
and lwow they ean be used. The soil scientists went into
the eounty knowing they lhikely wounld find many soils
they had ‘already seen and perhaps some they had not.
They obzerved the steepness, length, and shape of
glopes, the gize and gpeed of streams, the kinds of na-
tive plants or crops, the kinds of rock, and many facts
about the soils. They dug many holes to expose soil
wofiles. A profile is the sequence of natural Inyers, or
]um-i-mn.q._ in a soily it extends from the surface down
into the parvent material that has not been -:h:mgf:d,
much by llu-m:hing or by the action of plant roots,

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles
with those in counties nearby mnd in places more dis-
tant. They classificd and named the soils according
to nationwide, uniform procedures. The seil series and
the soil phase are the categories of soil classification
most used in a local survey.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
similar in thickness, asrrangement, amd other important

e solls were surveved and the suevey manusceipt pregared
under the general direciion of Lacy 1. Harsmox, Bail Conservation
doerviee, and F, F, Rickes, lowa Agriculture and Home Economics
Experiment Sation, Those partielpating in the fieldwork were
W. L, Fours, W, I, Freoeeicr, J. D, Hgocase, I D, Hoerr, sl
B J. fcneemennons, Boll Conservallon Seryles,
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Figure 1.—Laocation of Linn County in Towa.

characteristics. Fach soil series is named for o town or
other geographic feature near the place where n soil
of this serics was first observed and mapped. Tama
and Fayette, for example, are the names of two soil
series, All the soils in ihe United States having the
same series npame are essentially alike mo those char-
acteristics that affect their behavior in the undisturbed
landseape.

Soils of one series can differ in texture of the sur-
Faee soil and in slope, stoniness, or some other character-
istic that affects use of the soils by man. On the basis
of such differences, a soil series is divided into phases.
The name of a goil phase indicates a feature that affeets
management. For example, Fayette silt loam, 2 to 5
iu-.m:ul: slopes, is one of several phases within the
“nyvette series.

After a guide for classifying and naming the soils
had been worked out, the soil scientists drew the hound-
aries of the individual soils on aerial photographs.
These photographs show woodlands, buildings, held
borders, trees, and other details that help in drawing
boundaries accurately. The soil map in the back of
this publication was prepared from the aerial photo-
graphs.

1



2 S01L SURVEY

The areas shown on a soil map are ealled mapping
units. On most maps detailed enongh to be 1IHE‘.)II| n
planning the management of farms and fields, a map-
ping unit is nearly equivalent to a soil phase, It is not
exactly equivalent. beeanse it is not practical to show
on such aomap all e small, seattered bits of =oil of
some other kind that have been seen within an area
that is dominantly of a recognized soil phase.

Some mapping units are made up of soils of different
sevies, or of different phases within one series. One
such kind of mapping unit is shown on the soil map of
Linn County, the soil complex.

A soil complex consists of areas of two or more soils,
go intermingled or so small in size that they cannot he
shown sepa mlt:]:r on the soil map. Fach area of a com-
plex contains some of each of the two or moro dominant
soils, and the pattern and relative proportions are about
the same in all areas, The name of a soil complex con-
giete of the names of the dominant soils, joined by a
hyphen. Colo-Ely complex, 2 to 5 percent slopes, is an
example of a complex.

In most arcas surveyved there are places where the
goil material is so rocky, so shallow, or so severely eroded
that it cannot be classified by soil servies. These places
are shown on the soil map and are deseribed in the
survey. It they are called lnnd t-]ypns and are given
descriptive names. Loamy alluvial land is a Jund Lype
in Linn County.

While n soil survey is in progress, samples of soils
are taken, ns needed, for laboratory measurements and
for engincering tests. Laboratory data from the same
kinds of soils in other places are sssembled. Data on
vields of crops under defined practices are assembled
from [arm records and from field or plot experiments
on the same kinds of soil, Yiclds under defined manage-
ment are estimated for all the soils.

Fut only part of n soil survey is done when the
soils have been named, deseribed, and delineated on the
map, and the Taboratory data and yield data have been
pssembled. The mass of detailed information then needs
to be organized in such a way as to be readily useful
io different groups of users. among them furmers, man-
agera of woodlund, and engineers.

(O the bagig of vield and practice tables amd other
data, the soil scientists set up trial groups. They test
these groups by further study and by consultation with
farmers, agronomists, engineers, and others, then ad-
just the groups nccording (o the results of their studies
and consultations. Thus, the groups that are finally
evolved reflect up-to-date knowledge of the soils and
their behavior under present methods of use and man-
agement.

General Soil Map

The general soil map at the back of this survey shows,
in eolor, the soil nssocintions in Linn County, A soil
association is a landscape that has a distinetive propor-
tionnl pattern of soils, It normally consists of one or
more major goils and at least one minor soil, and it is
named for the major soile. The soils in one association
may oceur in another, but in a different pattern.

A map showing soil associations is useful to people
who want a general iden of the soils in a connty. who
want to compare different parts of a county, or who
want to know the location of larze tracts that are
suitable for a certain kind of land use. Such n map is
a useful general guide in managing a watershed, n
wooded tract, or o wildlife area, or in planning engi-
neering works, recreational facilities, and community
developments. It is not a suitable map for planning the
management of a farm or field, or for golocting the
exact location of a road, building, or similar structure,
beeause the soils in any one association ordinarily differ
in slope, depth, stoniness, drainage, and other char
acteristics that aflect their management,

The nine soil associntions in Linn County are dis-
cussed in the following puges.

1. Loamy alluvial land-Sparta-Spillville association

Nearly level to moderately sloping, dark-coloved lo
light-coloved, eaxcessively drained to poorly drained
soils formed in sandy and lommy material; on bottom
lands and stream benches

This association consists mainly of nearly level to mod-
erately sloping soils on bottom lands and stream benches,
two distinet landforms that are impractical to separate
in mapping. A few areas of strongly sloping to steep
soils oceur nlome the bench cscarpments, The soils on
hottom lands are subject to frequent flooding. but maost
soils on stream benehes are generally free of flooding,
except where they occur in some low areas or during
very heavy rains. Away from the streams, the hazard
of Mooding on bench =oils deerenses ns elevation in-
creases, but in places these soils receive runofl from
adjacent hillsides,

This association occupies about 18 i wweent of the coun-
ty. About 22 percent is Loamy alluvial land, about
1 percent is Sparta soils, about 9 pereent is Spillville
soils, about 7 percent is Colo soils, and about 7 percent
is Wankea soils. The remaining 40 percent is principally
Atterberry soils, sandy substratnm. and soils of the Chel-
sen, Dickinson, Lawler, Marshan, Nevin, Sattre, Wapsie,
Waukegan, and Whittier serics.

Loamy alluvial land is nearly level and well drained
to poorly drained. It consists mainly of clayey to sandy
materinl that was deposited hy streams, but some arcas
have no subsoil formation and are commonly flooded.
Water often remains ponded in the oxbows and rem-
nants of former strenm channels that dissect this land
type. Some areas are undulating because of depressions
or channels and natural levees that formed during pe-
riods of {flooding,

Excessively drained Sparta soils are nearly level or
gently sloping and are on broad ridges and cscarp-
ments. These soils formed in sand deposited by water
and wind and have a thick, dark-colored, sandy surface
layer underlain by a brown or yellowish-brown, sandy
subsoil.

Spillville soils are at slightly higher elevations than
some of the other bottom-land soils, but they are fre-
quently flooded, They are moderately well drained to
gomewhat poorly drained and nearly level, These soils
formed in loamy alluvium and have a thick, dark-
colored loum surfuce layer,
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Colo soils are poorly drained and are in depressions
or drainageways. They are subject to frequent flooding.

Wankee soils are well-drained and nearly level to
gently sloping. They are on terraces.

Farms and roads in this association commonly form
irregular palterns; (he shape of the fields is determined
by the bonndaries of the streams, old streamn meanders,
and oxbows, Farms are generally at the higher eleva-
tiong, and the arcas are not subject to flooding, Some
roads parallel the rivers, but the nelwork of veads 1s
sketehy, and vnly u few roads cross the rivera.

The principal concerns of management are flood con-
trol, drainage improvement, erosion control, and main-
tenanee of tilth and fertility. Potential productivity
ranges from very low to high. Loamy alluvial land 1s
used principully’ for pasture and woods. Sparta soils
are used for enltivated crops, but they are not well
snited to this purpose, even if management is good.
Spillville soils are suited to row erops.

2 Waukee-Dickinson associalion

Nearly level te moderalely sloping, well-drained and
somewhat ewcossively drained, durk-coloved soils formed
in loamy material underlain by sand; on uplands

This association consists of nearly level to moderately
sloping soils on uplands, The soils in this association
formed in loamy or sandy material underloin by sand.
Typical arcas of this association are north and north-
west of Whittier,

This association oceupies nbout 1 percent of the coun-
ty. About 40 percent is Waunkee soils and about 16 per-
cent is Dickinson soils. The remaining 11 percent is
principally Clyde, Dinsdale, Flagler, Franklin, Hay-
field, Kenyon, Saude, Sparta, and Waukegan soils.

Wankee soils are nearly level o gently sloping and
are on broad ridges. They are well drained and have
u thick, dark-colored loam surface layer. The subsoil is
brown and is underlain by sand below a depth of about
3 foet. The Waukee goils in this association are under-
lain by glacial till at a depth of 8 feet to more than
20 feot.

Dickinson soils are well drained to somewhat exees
sively drained. These soils are gently sloping to mod-
erately sloping on ridges and sides of ridges. They have
n thick, dark-colored fine sandy loum surface layer over
a dark-brown to davk yellowish-brown sandy loam
subsuil,

Most areas of soils in this association are used for
cultivated crops. The soils are suited or well suited to
such crops. The principal coneerns of management are
-:-f'iz_itm'l of erosion and maintenanee of tilth and fer-
Lilily,

3. Kenyon-Clyde-Floyd associalion

Nearly level to strongly sloping, dark-colored, moder-
ately well drained to poorly drained soils formed in
loamy material and glacial till; on uplands

I'he soils in this association are nearly level to strong-
ly sloping. Low swells rise between intervening swales
and result in a swell-and-swale topography in many
arcas of this assaclation. The swales are vonneeled (o
form a system of low-gradient drainageways through
which water moves slowly. Rocks and boulders (fig. g}

are conspicuous landscape features in much of this avea.
This association has a rectungular pattern of fields and
county roads. The roads generally follow section lines,
The foils in this association formed in loamy material
and glacial till (fg. 8).

This association occupies about 30 percent of the
county, About 21 percent is Kenyon soils, about 14 per-
cent i= Clyde soils, abont T pereent is Floyd soils, about
¢ percent is Dickinson soils, and about 6 percent is
Aredale soils. ‘The remaining 46 percent is principally
Basseit, Bertram, Cogzon, Dickingon, Oran, Readlyn,
Sehley, Sparta. Tripoli, and Waukee soils.

Kenyon soils are nearly level on ridgetops and strongly
sloping on side slopes. T'hese soils are moderately well
drained and have a thick, dark-colored loam surface layer
over a yellowish brown subsoil that contains stones and
pebhles,

Clyde soils are nearly level to gently sloping and are
in drainageways and lower concave areas, These soils
are poorly drained and have a thick, dark-colored silty
clay loam surface layer over a gray, stratified subsoil
that is mottled vellowish brown in the lower part.
Many areas of these soils contain stones and bounlders,

Floyd svils are generally nearly level to gently slop
ing and are in concave, downslope arcas. They are
somewhat poorly drained and have a thick, dark-colored
loam surface layer over a loam subsoil that is mottled
yellowish brown and contains stanes and pehbles.

Dickinson soils are on low dunelike mounds or along
drainageways. They are well drained to excessively
dreained.

Aredale soils generally are in convex arens. They are
thick, dark-colored, well-deained, loamy soils nnderlain
by loum tll

Almast all of this association iz cultivated. It is well
suited to enltivated crops. The principal concerns of
management are improvement of drainage, control of
erosion (fig. 4), and maintenanee of tilth and fertility.
Uneultivated areas of this association are steep, sandy,
wet, or rocky, and they commonly oceur along streams.
Some wet areas remain undrained beeause of many
glacial boulders. Wetness, cansed in part by hillside
geepage, 18 a limitation to use of Clyde, Floyd, and
Sehley soils, In these areas, interceptor tile laid upslope
from the wet spots 18 necded for drainage.

1. Readlyn-Oran-Tripoli associalion

Nearly level, dark colored to modervately dark colorved,
somewhat rly drained and poorly drained soils
formed in loamy material and glacial till; on wplands

This association consists mainly of nearly level =oils
on broad upland flats that have a few distinet drain-
AgeWwAYE, T{iu soils in this associntion formed in loamy
material and glacial till. Drainage is somewhat poor
to poor. This association has a rectangular pattern of
fields and county roads. The roads generally follow
seclion lines. Typical areas of this association are north
and norvthwest of Alburnett.

This soil association occupies about 3 percent of the
connty. Abont 30 percent i1z Readlyn soils, about 23
percent Oran soils, and about 16 percent Tripoli soils.
The remaining 256 percent is Aredale, Bassett, Clyde, Dick-
inson, Donnan, Floyd, Kenyon, Schley, and Sparta soils.
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Readlyn soils are in broad or shightly conves arveas,
They nre somewhat poorly drained and have o thiek,
dark-coloved loam surface laver. The subsoil is grayish-
brown and vellowish-brown, mottled loam till, Oran
soils are generally in broawd or slightly coneave areas
along dramageways and in large, ponded areas. 'These
goils are somewhat poorly drained and have o rela-
tively thin, moderately dark colored loam surface layer
over a dark grayish-hrown subsurface layer. The sub-
t-.*itll is grayish-brown and yellowish-brown, mottled loam
till.

Tripoli #oils are in broad or slizhtly coneave nreas
along drainageways and in large, ponded areas. These
snils are poorly drained and have a thick, dark-colored
silty clay loam surface layer underlain by grayish-hrown
and yellowish-brown loam till.

Almost all of this association is used for cultivated
crops, amnd only a few areas are in permanent pasture.
I'his association is well suited to cultivated erops. Al-
I-I"J‘"HI' :"1“"' l"-'r ill.ﬁﬁ- nrea I'Hl.‘i l.'".'l'll l]l':lilll‘i]‘ i]'ll .II'UTI.'I'Ill'IIt-
of drainage 18 =till the principal concern of manage-
ment, Rocks or boulders interfere with enltivation and
tile drainage in places. Maintenanece of tilth and fer-
tility is also a management concern.

5. Kenyon-Dinsdale association

Gently sloping to strongly sloping, dark-coloved, well
drained and moderately well drained soils formed in
laamy material and glacial 611 ar in silty material and
glacial till; on wplands

The soils in this association are well drained and mod-
erately well dreained. They formed in loamy material

gty "

Figure > —Typieal area in Kenyon-Clyde-Floyd assoeintion.

and glacial till or in silty material and glacial till
(lige &)y The wreans nre undulating and have distinet
dramagewnys and very fow depressions where shallow
ponds ean form. The low, smooth, rounded slopes give
this association a topography that is distinetly « ilferEl}t
from that of the rest of the county. T'he borders of this
association are hilly and strongly digsected. The fields
aid counly romds are in a rectangular patlern. The
roqils generally  Tollow seetion lines.

This association vrr-.‘uluh-y-' about 13 percent of the conn-
ty. About 31 percent 1s lhenyon soils, and about 26 per-
cent is Dinsdale soils. About 6 pereent is Klinger and
Maxfield soils that are closely intermingled. The re-
|||:|inlng 34 percent is Bassett, Clyde, Colo, Donnan, Ely,
Frankling Tama, Walford, Waubeek, Waunkee, and Wau-
kegan sols. Outerops of hmestone oceur in several areas
of this nssocintion.

The Kenvon soils are gently sloping on rvidges and
strongly sloping on sides of ridges. Kenvon soils are
moderntely well drained and have a thick, dark-colored
lnm surface laver over o vellowish-brown loam subzoil
that contains stones and pebbles.

The Dinsdale soils are gently sloping on ridgetops
and moderately sloping on sides of ridges. Dinsdale
eoils are well drained to moderately well drnined and
have a dark-colored silty elay loam sorface layer. The
subsoil is brown or yellowish-hrown silty clay loam over
yellowish-brown loam glacial till that contains some
gtanes and pebbles,

Almost all aveas of the soils in this associntion are
need for cultivated ecrvops. Permanent pastures are con-
fined mainly to the poorly drained swalez and water-
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Figure §.—~Topography, svils, and underlying materials in assecintion 3.

waya, The |‘ll'iliri[m| concerns of manngement are con-
trol of water erosion, improvement of drainage, and
mamtenanee of tilth and fertility.

fi. Dinsdule-Klinger assucinlion

Nearly level to moderately sloping, darvk-colored, well-
drained te semowhat paarly drained soils formed in silty
malerial and glacial till; on wuplands

This assvciation consists mainly of nearly level and
pently sloping soils on convex ridges, and moderately
sloping =oils on sides of ridges. These soils are wefl
drained to somewhat poorly drained. They formed in
!m-.:fs and glacial till; the loess is 21 to 10 inches thick.
I'his association has a rectangular pattern of fields, and
county roads eommonly follow section lines. Typical
areas of this association arve east of Mavion and 2 miles
north of Mount Vernon,

This association occupies about 8 percent of the coun-
ty. Aboul 41 pereent is Dingdale =ails, and about 19
percent is Klinger soils. The remaining 40 percent is
principally Aredale, Clyde, Colo, Ely, Franklin, Gar-
win, Judson, Kenvon, Maxfield, Muscatine, Tama, and
Waukegan soils, Outerops of limestone arve on the sur-
faee o severnl parls of this association,

The Dinsdale soils are gently sloping on ridgetops
and moderately sloping on sides c-tP ridges.  Dinsdale
soils are well drained or moderately well drained and
have a thick, dark-colored silty elay lonm surface layer.
The subsoil 18 brown or yellowish-brown silty elay loam
underlain by yellowish-brown loam glacial till that
containg some stones and pebbles,

Klinger soils are nearly level and are on flats or in
slightly concave downslope arens. These soils are some-
what poorly drained and have a thick, dark-colored silty
clay loam surface layer. The subseil i3 grayish-hrown
giliv clay loam underlain by gravish-brown and wyel-
lowish-brown loam glacial till that contains some stones
!lT'I:d 'I_I"IJIJ]ES.

Almost all the acreage of the sails in this association
is nsed for cultivated crops. Potential production is high.
The main eoncerns of management are control of water

i
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erosion, improvement of drainage, and maintenance
of tilth and fertility.

7. Klinger-Franklin-Maxfield association

Nearly level, dark colored to modorately davl coloved,
somenhal paorly drained and poorly drained solls formed
in gilty material and glacial tll; on uplands

This association consists of nearly level soils on broad
flats that have a few distinet drainageways. These soils
are somewhat poorly drained and poorly drained. They
formed in loess and glacial till; the loess is 24 to 40
mnches thick.

This association has a rectangular pattern of fields
and county roads. The roads generally follow section
lines. "T'ypical areas of this association are east or south
of Alburnett,

This association occupies about 4 percent of the coun-
ty. About 30 percent is Klinger soils, about 30 pereent
is Franklin soils, and about 15 percent is Maxficld soils,
The remaining 25 percent is Aredale, Clyde, Dickinson,
Dinsdale, Donnan, and Wenyon soils.

'].‘I.I.U I{ullgﬂ'r soi.]s are l]l.!‘fll'l;"' lﬂ\'ﬂl ﬂ]ld Are on ﬂﬂlﬁ II.I]{]
lower sides of the few gently sloping ridges. These =oils
are samewhat poorly drained and have a thick, dark-
colored silty clay loam surface layer over a grayish-
brown, mottled silty clay loam subsoil underlain by
grayish-brown and yellowish-brown loam glacial till.

The Franklin soils are nearly level and are on divides
and in coneave areas at the head of drainagewavs. These
goils are somewhat poorly drained and have a relatively
thin, dark-colored silt loam surface layer over a grayish-
brown silt loam subsurface layer. The subsoil is gravish-
brown, mottled silty clay loam underlain by grayish-
hrown and }'nlill'.\'i!-'eibilmwrl Toam glacinl till.

Maxfield soils are in slight depressions on upland flats
ar ol the head of broad, shallow drainageways. These
soils are poorly drained and have a thick, dark-colored
silty clay loam surface layer. The sobsol 18 gray to
olive-gray, mottled silty clay loam underlain by yellow-
ish-brown, mottled loam glacial till,
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Figere d—Contour stripcropping on Kenyon loam, 5 to 9 percent slopes.

Almost all the acreage of the soils in this association
15 used for enlltivaded vrops, and the soils see well suited
to this use. ITmprovement of drainage i3 the principal
concern of management, \I'nnlc]mmo of tilth and fertil-
ity i aleo a concern.

8, Tamea-Colo-Ely association

Nearly level to moderatoly sloping, dark-colored, woll-
drainad, somae :r'fe.rr.' poorly drained, and poorly drained
soils formed in silly material; on wplands and in up-
fund oy T TR T T

This association consists of nearly level to gently *lul}'t-
g soils on ridgetops and of ||m-.E('11|h"|\ -1(:|ul1,<. s01ls

on side slopes, The soils in this association (fig. 6)
formed in loess or siliy material chat 1= more lImu 40
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inches thiek. This nssocintion has
of fields and roads. The ronds generally follow section
lines. The I.II'_,P_-:r.-\l area of this association is north and
cast of Mount Vernon.

This goil association oceupies about 3 percent of the
county, About 37 percent is Tamn soils, 11 percent is
Colo and Fly soils that are closely intermingled, 4 per-
cent i3 Atterberry soils, and 2 percent is Muscatine soils.
The remaining 46 perveent is principally Dickinson,
Dingdale, Dodgeville, Downg, Garwin, Judson, IKenyon,
Rockton, Sparta, Walford, and Waukegan soils.

Tama soils are nearly level in broad, flat areas, and
motderately sloping on side slopes, Twma soils are well-
l‘!'l':llllli."d :lr1l1 II:H-".“ il ’Illll'ﬂ. l]qI'IL'* |I1“H"|I ".||1’1|. ill'l- ]“l"l
'_Nlll'r.'li'i' !:I.\i'l' OVer lt.tIL Illll'l'l. I III 'l.l"”ll'l.'\.|"\}|"l‘|l'l‘l". n "'l|.“‘||
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Figure 5.—Tupography, svils, and underlying materials in asseciation 5.
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Figure 6.—Topography, soils, and underlying materials in association 8.

clay loam subsoil that grades to silt loam as depth in-
creases,

Colo soils are near the center of drainagewnys, and
Ely soilz are at the base of steeper slopes on nplands.
Colo soils are poorly drained and have a thick, r]nrlf-
colored silty clay loam surface layer., 'The substratum 1s
olive-gray, mottled silty cloy loam. Ely soils are some-
what poorly drained and have a thick, dark-colored
H“t }{Hl]n El.]l.'fﬂ.l:ﬂ lIll.!grl'.'l', 'rllﬂ' Eulﬂ:lil is _ﬂlﬂj’iﬁ]]whm\'\'l]?
mottled silty clay lonm that grades to vellowish-brown
and grayish-brown, mottled hght slty clay loam.

Atterberry soils are nearly level or gently sloping and
are on upland divides, at the head of drainagewnys,
and at the base of slopes. These soils are somewhat
poorly drained and have a relatively thin, dark-colored
silt loam surface layer over a lighter colored subsur-
face layer, The subsoil is grayish-brown silty clay loam
and yellowish-brown and gray, moltled siliy elay loam
and silt loam.

Museatine =oils are nearly level and are on upland
divides and in depressions at the head of upland drain-
ageways. These soils are somewhat poorly drained and
have a ek, dark-colored silty elay loam and silt loam
surface layer. The subsoil 1s grayvish-brown, mottled
gilty clay loam.

Almost all of the aereage of these soils is in eulti-
vation, but a small acreage is used for permanent pas-
ture. The principal concerns of management are control
of waler erosion, improvement of deainage, and mainte-
nanece of tilth and fertility, The slopes are long and
uniform amd are snitalile Tor eontouring and ferrcing.

8. Fagelte-Downs-Chelsea associalion
trently slaping to very steep, light calaved ta modoralely
darle colared, well-drained and exocssively drained soils
formed in silty and sandy material : an uplands
This association consists mainly of gently sloping soils
on ridgetops to very steep soils in areas that are tlis-
518-708—70-—2

sected by side-valley waterways (fig. 7). The soils
this association formed in loess’or sand that is more than
40 inches thick. The largest area of this association is
southeast of Cedar Rapids, and nearly all areas are
adjacent to the Cedar and Wapsipinicon Rivers and
Buffalo Creek. Outcrops of linestone are on the surface
in many areas, especially adjacent to major streams
(fig. 8). Also in this nssociation is a_series of gently
gloping to very steep, dome-shaped hills culled pahas.
They tend to be oriented in a northwest-sontheast direc-
tion. In places they are on both sides of the larger
streams, but many of them are located miles from any
river, One series of pahas is north of Alburnett. These
hills are rather prominent because of the nearly level
to gently sloping topography that surrounds them.

This association occupies about 20 percent of the coun-
ty. About 44 percent is Fayclte soils, about 16 percent
is Dawns soils, and about 12 percent is Chelsen suils,
The remaining 28 percent is principally Bassett, Noda-
way, Scaton, and Sogn soils; Steep rock land; and Chels
sea, Lamont, and Fayette soils that ave closely infer-
mingled, .

Favette soils are on rounded ridges and side slopes.
These soile are well drained, and in eultivated arcas
they have a light-colored silt loam surface layer. The
subsoil is dark vellowish-brown silty eclay loam that
grades to silt loam as depth inereases. _

Trowns soils are genernlly more gently sloping than
Faveite soils and are on ridges and side slopes. These
soils are well deained and have a moderately thick, mod-
erately dark-volored silt loam surface layer over a
lighter-colored silt. loam subsurface layer. The subsoil
is durk yellowish-brown silty clay loam that grades to
sill loam as depth inecreases, ’

The Chelsea soils are nearly level to gently sloping
on ridges on uplands and strongly sloping to very steep
on side slopes, These soils are excessively drained and
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Figtre 7o—County park in Fayette-Downs-Chelsea association.

Il.'l'l." il lH:_'}l.r-l'illllll'l'lI l{l:”".\ Iil“' 3:{"1' B r:“'l‘ l|-"|.:\.'|"'| ovenr
yellowish-brown line sand.

The farms in this associntion nre mostly on vidgetops,
althongh a few are in small valleys. The flelds are com-
1|'||||'|I_'|.' ~i|r|:|||. :l['lll ]I:l'l.'l" H l'.‘.ll"l'l_\' lir 'i.II:I b | t"l"”lT‘\ |"l|\."H|‘1'.
seldom follow section lines. Trees arve along roads, fence
lines, and dreainageways, in coves, and around farms,
There are stands of oak and hickory remaining from
the native vegetation, snd these are a distinetive feature
af the landseape. A lnrge acreage af this association is
i woods and pertnancent pasture.

The principal concerns of management are control
of erosion and maintenance of tilth and fertility, Many
Farmers cultivale soils on cidgetops and o valleys, wd
manazement. 15 more diffienlt in these areas than on
farms where soils and slopes are more uniform. The
gilty goils lhave high potential productivity, but they
are subject to erosion and in places are too steep for
|:"“i'|.'-;t|||'|| '.'llll'?"q. .‘I‘i“' ."h'll“l.'lu .‘||-|i1h|, \'I.llil."h. HER S :ll.'“” !‘\lll!jl'l't
to erosion and are too steep for enltivated crops in
places, hinve low potentinl productivity beenuse they are
droughty.

—_

Descriptions of the Soils

This seetion deseribes the soil series and mapping
uniis i Linn Connty. Fach soil servies is deservibed in
detail, and then, briefly, each mapping unit in that
sevies, Unless it is specifically mentioned otherwise, it
is to be assumed that what is stated about the soil series
holds true for the mapping units in that series, Thus,
to get Inll mformation about any one mapping unit, it
1g necessary to read both the description of the mapping

unit and the description of the soil series to which it
belongs,

An important part of the deseription of coch soil
series is the soil prolile, that is. the sequence of lavers
f]‘f““ !‘lll‘. ﬂt]l‘r?"'l' |El“'|.'h'“=||1| o |1N'L o ol EH'!' Illuli*r'l}iru_r
material. Fach series containg two deseriptions of this
profile. The first is brief and in terms familiar to the
Invman. The second is mueh more detailed and is for
those who need to make thorough and precise studies
of so1ls. The profile deseribed in the series 18 represen-
tative for mapping units in that series. 1f the profile
of a given mapping unit is diferent from the one de-
seribed for the series, these differences are stated in
describing the mapping unit. or they are dillervenees Uil
are apparent in the name of the mapping unit. Color
terms nre for moist soil unless otherwise stated,

Az mentioned in the section “Iow This Survey Was
Made™ not all mapping units are members of a soil
:q'l'ii'& I-!:N“ll.\' .'I”"\.!HH I:l”ll :'|1'||! :"-I:l.]'hll. r‘“' I'\:Illlllh'. |i|l‘
not belong to a soil series, but nevertheless, are hsted
in :ll[lllmlwtlr order along with the =oil series,

Followmg the name of each mapping unit is a symbol
i” I‘h'lt'i‘“t!ll'.‘ql"l'-'. ']‘Iliﬁ H.,.‘ lll]“ll illl'r”iﬁl':{ Il‘ll‘ ||H|Ii[!i”=: "“i'
on the detatled soil majp. Listed at the end of cach de-
geription of a mapping unit is the capability unit anmd
woodland suitability group in which the mapping unit
has been plaeed. The page for the deseription of each
capalality nnit and the woodland suitability geonp ean
be learned by referring to the *Guide to Mapping Units™
at the back of this survey.

The acreage and proportionate extent of cach map
ping unit nre shown in table 1. Many of the terms usod
i deseribing soils ean be found in the {;]I!Hﬁzil‘}'_ anl

more detailed information about the terminology and
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Figure B An urea of Steep rock land and limestone outerops along Cedar River In Fayette-Downs-Chelsea associalion,

methods of soil mapping can be obtained from the Soil
Survey Manual (75).2

Aredale Series

The Aredale series consists of well-drained soils that
formed i lonmy materal and loam ginciul till. Depth
to lonmy material is nbout 12 to G0 nches, These soils
liave convex glopes and are on uplands. Native vegetn-
tion wis prairvie grasses.

In a representative profile the surface layer i3 very
dark and very dark grayish-brown loam about 19 inches
thick. The subsoil is about 51 inches thick. The upper
14 ineches is bhrown and dark yellowish-brown, [vimble
light clay loam and heavy loam. The next 22 melies is
yellowish-brown sandy loam. The lower 15 inches is
yellowish-brown licavy loam that has gravish mottles

Avedule soils have moderate permeability and high
available water capacity. These soils are low to medinm
in available nitrogen and potassium and very low in
available phosphorus. They are acid where they lave
not. been himed within the last 5 vears,

These soils are well snited to eultivated crops,

Lepresentative profile of Avedale loam, 2 ta 5 pereent
glopes, i a cultivaded feld, 352 feet north and 631 feet
onst of the southwest corner of SWI1ANWLL see. 20, T
5N, R.6 W,

Ap— 1o T inches, very dork brown (10YR 2/2) lonm ; eloddy,

breaking o pealerate, Ooe, graoular structure
medinm el ;o abieopt Bonmdary,

—_—

* Italie numbers in parentheses refor to Literature Cited, po 1497,

Al2T to 11 dnehes, very dark browo (10XEK 2/2) lonm §
ponderate, fine, granular stroctuee ; feiable : medinm
aeid ; Eradual IHH.IHIL'I-r}'.

AL 10 to 10 inehes, vory dark grayish-brown (J0OYR 3/2)
anmd dark-brown (101 3/8) leam; weak, fine, sab-
aogular bWocky steactore ) frinble;  mediom acid;
gradual boumlary.,

Bel—190 to 26 inches, rown (10YR 4/3) lUght clay loam;
wenk, medinm, sulangnlar blocky structure: frinble
gtrongly oneld @ gradual bonndary.

P00 to B inches, dark yellowish-brown (10X K 400 heavy
lonm ;: weak, melivm, subangular blocky structore§
rreiabide: steongly aehd ) geadunl bonndary.

HE31—%% to 53 inches;, yellowlshdrown (TYR 574) saouly
Ioamn : weak, coarse, subungniar bloecky stracture;
friatde: few, e, faionl, grayisl-brown (T0YIE &/2)
mottles : medbom aeld ; gradon] bowndary,

TIN50 to 70 inches, yellowish-beown (10YR 5461 heavy
losm, brown (10YR 5/2) erushod ; eommaon, fin
tinet, gray (10YR 6710 amdl Meht  brownish-groy
(IDYR 0/2) mottles ; weak, coarse, prismatic stroc-
ture s firm; medinm acli,

The solum Is eommonly 48 Inches or more in thickoess
and formed In loamy sediment that bs [ree of stones @l
gravel, Depth to fine lonmy glociol till ranges from albont 42
to 00 Inches. A coarser texturcd layer as much as 24 inches
thick, i between the lonmy glacial sediment and the zlacial
till i many places The A1 ar Ap horfzon is Dack (10YR 2710
or vory dark brown (0¥ IR 2725 The A horizon i€ lonm or
silt loam thint containg enongh sand to hnve o gritty fool.
Thie B2 horfzon has o hine of 10Y a value of 3 to 5, and n
ehroma of 3 o G It 13 free of lov rong sl iles (oo depih
of abont 30 inches, The B2 horizen ranges Trom loam to lght
clay loam or Helit =andy clay loam. Thickness of the T1HS
horizon varies widely within short distnoees, In places the
113 hoplzon i= loanmy samd, but It tyeplenlly s samdy loqm
that containg some stones and pebbles, Reaotion ranges from
wlivm wcid o strongly achd in the most acid part of the
walum,
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Tanie 1. —Approrimale acreage and proportionate extent of soils

Saoll

Aredale loam, 0 to 2 percent slopes ..
Aredale lonm, 2 ta 5 percent slopes. - oo oooo
Aredale lomm, 5 to 9 talopeR - e
Attorbarry nif!. lonm, U to 2 pereent slopes. ...
Atterberry #ilt loam, 2 to 5 percent slopes. ...
Atterberry silt loam, benches, 0 1w 2 pereent
alopes e e e
Atterberry silt loam, sundy gubstratum, 0 to 2
POroont B P e e i
Bassett loam, 2 to 5 percent slopes. o v ovenen..
Dassett loam, 5 Lo 9 preceend slopes. ¥
Bassett lonm, & to 8 pereent slopes, moderately
eroded et e
Bassett losun, 9 Lo 14 percent slopes, moderately

Bassett loam, 14 to 18 percent slopes, modor-
ately oroded oo eeean o . e v B
Basseit loam, 18 to 30 perecnt alopes, moder-
B B s g e i i e
Bertram sandy loam, 2 to 5 poroent slopes. |
Borbrnm sandy loam, & to 9 pereent slopes
Berteand sile loam, 0 to 2 percent slopes =
Bortrand silt lonm, 2 o 5 percent elopes.... ...
Burkhardt sandy loam, 2 to 9 percent slopnes
Burkhardt sandy lonm, 9 to 14 percent sloges, |
moderalely eroded. e
Chelsea loamy fine eand, 0 16 2 pereent slopes
Chelsen loamy hine sand, 2 to 5 percent slopes.. . |
Chelsea loamy fine sand, 5 bo 9 percent slopus_
Chelsen lomny fine sand, 9 10 15 pereent slopes.
Chelsen lonmy fine sand, 18 to 30 poreent slopos.
Chelses-Lamont-Fayoelte eomplex, 5 to 0 per- |
T [T s
Chelsea-Lamont-Fayette complex, 5 Lo 9 pers |
evnt slojes, modertely |~nu‘&mj ____________
Chelson-Lomont-Fayette complex, 9 to 18 por- |
e, . TR S A S—- .
Chelsea-Lamont=Fayette complex, 9 to 18 per-
cont slopes, moderately erodid
Chelses-Lamont-Fayette complex, 15 to 30 por- |
et KlOpeE - e mnnana P
Chelea- Lomont-Fayette eomplex, 15 to 30 pers
eent slopes, moderately eroded ]
Clyde silby elay o . .
Clyde-Flovd-Sehley comples, 1 to 4 poreont
slopes. . e e o e e
Coggon loam, 5 to O pereent slopes, mederately
L r L | i
Colo silt loam, overwash_
Clelon willty eloy 10000 e e veececaee s .
Colo-Ely eomplex, 2 to & pereent alopes_
Diekinzon fine sandy loam, 00 to 2 percent slopes
Ihickinson fine sandy lowm, 2 to 5 pereont slopes
Dyickinson fine snudy Inam, 5 1o 9 pereent slopes.
Diekinzon finesandy loar, ' to 14 poreont slopes
Inekinson fine zandy loam, loam substratum,
2 1o b perecnt slope: S
Dickinson fine sandy loam, lonm substratom,
AtoDporcent slopes. .. .o ennns
]‘Jll:klllliull-ﬂ}lllrlIl--.lJIlII:I-I'i eomples, 5 o 9 perecnt
slopes e e R |
Diekinson-Sparta=Tama complex, 9 to 14 per-
cenl slopues
Dinsdale silty elay
Dinsdale silty elay loam, 5 to U poreont slopes.
Dinsdale silty elny lonm, 5 to 0 pereent slopes,
moderntely erocled . ___
Dadgeville silt loam, devps, 2 1o 5 percent slopes. |
Diacdgeville silt lonm, deep, 3 to 9 pereent aluoppea |
Donnan loam, 2 1o 5 pereent slopes. |
Dannan loam, & to 8 percent slopes, moderately |
o LR R |

Donnan loam, gray subsoil varinnt
Hes footnote nt eod of (able,

e |

Ao

470
10, 225
2, G50
1, 400
405 |

1, 700 |

HN 1]
1, 305
A0S

1,410
i
170

105
435
885
305
415
Bl

aqi
415
1, S5
A, 440
3,290

10

[ L]

1. 1o
2,350

5, 020
2,365
1,400
15,601
10,515

bl
TN
TR

270 |

d10
25 878
1,230

2, 250
220 |
150 |
5

45
665 |

Pereont ”

LT - |

. =
L e

(]
]

W & s mom &

v e B
—E

—aim e

e et i 2

Bl =] O S e e

-

-

— e i

-

e

f =4

-y

S

Eoil Acris | Percent
Downs silt loam, 2 to 5 pereent slopes__.______| 1,555 o
Downi gilt loam, 5 to 9 poreent slopes.oooeoo..| 1,245 . 3
Downs silt loam, 5 to U pereent slopes, mod-
erately eroded...____ .. 1,514 .4
Diovwns silt loam, 9 ta 14 pereent slopes .. 435 |
Downs silt loam, 9 to §4 poreont slopes, mod-
eratolyeroded.. ... .. ... . _________| 1,930 -4
Ely silt loam, 2 to & percent slopues S5 9
Payette silt boam, 2 jo 3 pereent slopes.. ... 1,500 w4
Fayette silt lonm, 5 to 0 pereent slopes_ . _____| 2 548 .6
Fayette silt loam, o to U pereent slopes, mod-
ot Lat kg o L T RS e i, 150 1.4
Fayette silt loam, 9 to 14 pereent slopes 1,470 .l
Fayette silt lonm, % to 14 percent slopes, mod- |
erately oroded.... . e cecccnc e 4,800 1.1
Fayotte ellt loam, § ta 14 pereent slopes, |
soverely evoded. . aaieaaao.| 2,405 8
Payette silt loam, 14 1o 13 pereent slopes_ | 1,140 5]
Fuyette sily loam, 14 to 15 pereent slopes, mod-
orately oroded. . . ... e eeeee s camennnenns] 6T . 0
Fayette silt lpam, 14 1o 18 peroent slopes,
sovercly e~ 1,400 .4
Fayette silt loam, 15 wo 30 pereent slopes______| 6,005 I.4
Fayette sl loam, 1% to 30 poreent slopes, mod
amtelyerodod. ... L 4,415 1.0
ayolte silt loam, benches, 2 o & poreent slojees, 405 |
Flagler sandy loam, 0 o 2 peroent slopes 770 | .2
Flagler snndy loam, 2 to 5 pereent slopes 1,300 | .3
Hﬂﬁjl‘r sandy loam, & ta Y pereent slopes . _ o 1,185 -
Flagler sandy loam, 5 to 0 pereent slopes, 1
moderately eroded . Al
Flivy my, 1 tod pereent stopes___________| 1@, (0 2.3
Franklin silt lonm, 0 to 2 poresnt slopes .. .| 7,930 1.7
Franklin silt loam, 2 to & pereent slopes_____| 1,945 .4
lmmlnmlt_v,-rIrs-i.-uun,_, raar L R Tl R hsi .1
Havfield lowm, J!:::l___._ My k450 i
llnrliﬁ!d loam, moderstely deep_ | 1,255 .3
Judzon gilty elay loam, 2 to 5 poreent slopes, .| 2,080 o i
Konnoboeo gllt loiin. . eeeeeeccnnecmcae oo . [ o
Kenyon loam, 2 to & pereent slogwes_ | 25,053 i1
Kenyon loam, 5 o % pereenb slopes . 13, 103 20
Kenyon loam, 5 to O pereent slopes, moderately
N TR P ] WY | 1 L 2.0
RKenyon loam, 8 to 14 pereent slopes, moderately
sroded. ..o oo 70 .1
Klinger silty elay locom, 0t 2 pereont slopes_ | 5,274 1.5
K“ﬁuﬁl‘-‘ilﬂ\‘“l‘ld silty cluy logms, 2 (o 5 pereent
BlOP®. . e e cecmnn s s cimimeme e mememe| 8,040 1.8
Lamaont fine sandy loaw, 2 to 0 pereent slopes, .| 1,305 5
Lamaont fine sandy loam, 5 Go 9 pereent slopaes R .2
Lavwler loam, deep. I EL ]
Lawler lonm, moderately deop . ____ . [H |
Loawaon ailt donm . o i GT0 o |
Loamy alluvial land . .. ... 17,535 HN
Loamy terrace esearpmenis, 14 to 30 peereent
alopes. —c P T A0 .
T R R T e e R I BT A8 il
| Marshan gilty elay losmn, deep______________| 5,710 1.2
Marshan silty elay Joam, moderntely deep 04 . |
Maxfield silty clay lowm .. _____ .~ ____ | 3, 0% L0
Muek, shinllow___ PR 450 e
Muek, modorately shollow . _ .. ... .. ___ 320 al
Museatine silty olay loam, 1 to 3 percent slopes_| 1,055 .2
Museatine silty elay loam, benches, 0 to 2 per-
eent slopes e e e b A70 |
Mevin siliy cloy Jowmi . ... ... Sy S| N0 .
Nodaway gilt loam, 0 to 2 pereent slopes______ 2,185 W
Nodaway silt loam, 2 to 5 percent slopes_ ... 2,305 o
Oin fine sandy lomwn, 2 105 pereent slopes 1,685 A
Olin fine sandy loam, & to U pereont tlnpm__,_,_| 2,010 A
(iran laam, 0 to 2 percent slopes. . oovneene.. .| 4,340 Lo
Oran loam, 2 to 5 pereent slopes a0 o2
Rendlyn loam, 0 to 2 percent slopes. ... .| 4,00 1.1
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TapLe L—ddpprocimate acreage and proportionate extent of soils  Continued

Sl Aeres | Pereent

ichwood =ilt loam . . |1 . b
Rackton loam, deep, 2 (o 5 pereent slopes ik . |
Rookton L [l Bt 0 pereent slopes_ oo 270 P |
Hoekton loam, moderately deop, 2 1o 5 pereent

slopea. . ... Z e h . P i |
Rockuon Loam, moderately deep, S 1o @ pereent I

alopues 625 o |
Baowkton Losn, inodderately dhisega, ' Lo 14 peeresnt |

elopes. . . ’ e 253 . |
Eattre loam, O b 2 pereent slopes Vi | l
Satbre loa, 2 fo 5 percent slogses 1,9%5 | . b
Saitre lonm, 3 to B pereent slopees, mmdermiely |

oo 37a | a1
Sande loam, U Le 2 pereenl slopaes_ 2 4
saude loamm, 2 to 5 pereent alopes. . 1,490 | -
Bade loam, & o 9 percent slopas_ vl o2
schley loam, 1 ta 4 percent slopus 1, iy | 1
seaton =il Jomm, 9 to 14 poreent lopies _ 345 1
Heaton gilt lenm, U to 14 persent eolopes, mod

erately eroded L 20 e |
Hmgelon =il logum, 14 o L8 prereonl shopes 220 L
Beavon <l loam, 14 0 185 pereent slopes, mod-

orntely erodid : . 1,375 3
Heaton =l lonm, 15 W 50 pereent slopes. . 05 | |

Seaton silt loam, 18 to 30 pereent slopes, mod-

1-r:|I|~I_1. eeremli] 00 |
o lomm, 5 1o 0 et xli Rt =R 1
sogn lonng, 0 o 1% pereent alopes . 1,100 | il
Hogm Lo, 15 bo S0 percent slopaes LTS .
Sparta logmy e =amd, 0 1o 2 percent slopees 2,955 L i
Eparta lnmy fne samd, 2 w5 pereent shopes 7,010 | 1.1
Sparta lopmy fine sand, 5 ta 9 percent slopes I, 050 | | 1
SEparta launy Hine sand, 9 to 18 pereent slopes_, | 1,200 | -
Bparta loamy fine sand, loam substeatum, 2 10 .

2 440 i |

o pereent 1|||r|"l g e
SEparin loouny fine s, loam subsortam, 5 o

O pereent glopes . 2,505 0
spllvalle loam. .. 7,500 1. i
Steep rock lnud . ¥ ; = i R & [ .1
Stronghorst =HE Josm, 0 G 2 pereent slopus i o |
Tamn =ity elay loam, 0o 2 percent <lopes Gl I

P Loess than 0,05 porcent.

Arsdale soils are ascociated with Dickinson, Dipsdale, and
EKenyon aoila, They contain more sand in the upper part of
the solum (han Dipsdale soils bul less sand than Dickinson
golle, They dimer from Kenyon solls by having overlying
matorial that is deeper over till and a thick sandy layer
between the lonmy overburden and the firm glacial il

Aredale loam, 0 to 2 percent slopes (424A).-—This =soil
is on uplands. It is commonly associated with Kenyon
soils. 'l‘his soil has a profile similar to the one described
as representative for the series, but it has a thicker, dark
surface layer and is underlain by limestone at a depth of
6 to 10 leet.

T'his soil is well suited to row crops and has no major
limitations to management. It is suited to intensive pro-
duction of corn and sovbeans. Runofl is slight, bocause
this soil is nearly level and has o high infiltration rate.
Capability nmit 1-1; woodland suitabihity group 6.

redale loam, 2 to 5 percent slopes (4248).—This soil
iz on uplands. It is associated with Dickinson, Dinadale,
and Kenyon soils. The profile of this soil is the one
described as representative for the series, )

Included with this soil in mapping are areas of soils
where the depth to gloeinl till is more than § feet. Also
included are a few arveas of sandy soils that are droughty

Soil Acres | PPereent
| “Tama =ilty elay lonm, 2 to 5 pereont slopes G, 1255 L
Tamn =ilty elay lonm, 5 to 0 percont slopes . 2,640 .0
Tamn silty clay loam, 5 o % peroent slogs, |
[ modermiely ool oo e EE o |
Tama ailty elay loam, Bonehes, 0 10 2 pereent |
B e r e b = o G0 1
Tama silty elay lonm, benehes, 2 (o 5 pereent
alipues 2 X T Vi
Tl wile losn, 2 to 5 pereent shojus K210 .
Tell &l loam, 5 to W peroent lopes, modermtely ’
erodied e P «1
Tripuli silty clay loam. ... .. 2,090 o7
Walford =il lowm 270 .1
Walford silt loam, beneliss 75 .2
Wapsic lonm, U to 2 pereent slojes Kid .2
Wapsie loam, 2 to & poreent shope:. L0 o b
Wanbeek silt lonm, 2 o 4 pereent =lopes L 2
Waunbeek silt loam, 5 to 9 pereent. slopees, nud-
erately oroded . oo i i HE N .1
Wankes loam, 0 to 2 poerecnt alipws 4,570 | 10
Waukee loam, 2 to 5 percent slopses 4,00 + 8
Wankew lgom, uplands, 0 (o 2 pereent slispees &30 .1
|| Wankee lnam, uplands, 2 to & pereent slojies 2,085 .
Wankee loam, uplands, o to 9 pereent &lopas 223 )
Wankoegan =ilt loam, 0 10 2 pereent slopes. 1,420 4
Wankegan silt loam, @ to & preeent slopea. 1,050 4
‘-"I':Iulu'r_:lll: silb Dowsnn, 5 tun 9 prercent .-lIrl]K'.' 2o |
Whalan loam, moderaiely deep, 5 to 9 peceend
slapes, moderntely eroded . . 165 o
Whittier silt loam, U to 2 poreent slojes RS LI ol
Whittier =il loam, 2 e 5 pereent slhopes - L .2
Whitttler sile loam, 3 to @ pereent <logees, minl-
erately eroded. .. . |
Limmestone gquarmes. .. .. 1
Water_______.__. -4
Sand and gravel pits. )
Borrow nreas. ... .. (
Made land__ . ______ |
| Urban aond built-up areas 2.0
|i Tutal Ee— 1m0

and less productive than this Aredale soil. These areas
are indieated on the svil map by a special spot symbol.

This soil is well suifed to row crops if it 18 properly
managed. But if this soil is cultivated, it is subject to
slight erosion. Cuts for terraces should be minimized to
avoid exposing the less productive subsoil. Capability
unit. TTe=1; woodlamd suitability group 6. i

Aredale loam, 5 to 9 percent slopes [424C),——This soil
is on ghort, convex side slopes on uplands, It is com-
monly associated with Dickinson, Dinsdale, and Kenyon
=oils. This soil has a profile similar to the one deseribed
as representative for the series, but the surface layer
ia thinner,

Included with this soil in mapping are areas of strong-
lv sloping soils where the hazard of erosion s more
severe than on this Aredale soil. ‘I'hese s0ils have a thinner,
lighter colored plow layer and a lower content of or-
eanic matter than this soil. Alsgo included are a few
areas of sandy soils that are droughty wnd less pro-
ductive than this soil. These areas are mdicated on the
soil map by a specinl spot symbaol.

This soil is suited to row eraps if it is well managed.
It is subject to erosion if it is cultivated. Cuts for ter-
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races should be minimized to avoid exposing the less
productive subsoil. Capability unit Ille-1; woodland
suitability group 6.

Atterberry Series

The Atterberry series consists of somewhat poorly
drained soils that formed in loess. Theso soils are nearly
level to gently sloping and we on upland divides, ot
the head of draimnageways, at the base of slopes, and on
loess-covered benelies along major streama, They formed
under mised praivie and forest vegetation,

In a representative profile the plow laver is very dark
gray silt loam about 9 inches thick, The subsorfee
laver is dark grayish-brown st loam about 7 inches
thick. The subsoil extends to a depth of about 60 inches.
It is dark  grayish-brown, grayish-brown, vellowisli-
brown and gray silty |‘i:l.\' loam in 1l upper pert anl
erades to yellowish-brown and gray, umll‘lml silt loam
in the lower part.

Atterberry soils have moderate or moderately glow
permeability amd high available water eapacity. These
soils are low in available nitrogen and phiosphorus and
very low in available potassium. They are acid where
they have not been limed within the last 5 years

These soils are well suited to row ecrops. Becanse the
waler table s moderniely high, tile deainage is needed
m places.

Representative profile of Atterberry silt lonm, 0 in 2
percent slopes, in a cultivated ficld, 830 feet west and
385 feet porth of the southeast corner of SWiLSE1L;
pec. 1, T 82 N, R6 W

Ap- 0 ta B inches, very durk gray (10YR 3/1) sllt loam:
elsildy, breaking to weak, fine, granniar structiire ;
frinble; weutral ; clear boundary,

A o 16 inches, dark grayish-brown (10YIR 4/2) slit
loan ;. weak, thin, platy struebume: feinble; fow, dis-
contlnions, vory dark grayish-rown (10YH 3/2)
conlings on paeds g Few, fioe, brown (T5YR 4740 oxbde

conerelions ; medinm acid; oear boundary.
B1—10 to 24 fucles, dork graylsh-lirown (10YV T 4/2) Tight

=ity elay  Donm; grayisbibrown (10X 5/2) ped
exteriors ;. many, fine, prominent  yellowish-brown
(10X I &G mottles;  woderate, fioe, sobangolar

blowky strnetnre; freinbio; fow, thiin, discontinong,
light bLownizh-geay (JOYER G2, dey ), geainy cont-
inge; fow dark reddish-brown (5YR 2/2) oxide con-
eretions; strongly acid; gradual bomndnry
BT Lo 34 Inches, graylsh-brown (10YR 5/2) medium
gty cloy loam ; mony, fine and medinm, prominent,
yellowishisbrown (10YIE 5200 wobibes o monderate, foe
amd medlom, =nbangnlar Moeky straeiure: feigble
Tew, thin, diseontinuons elay filme on faces of pods
ond in old root channcls; nearly continuous, Hght
brownish-gray (10YR /2, dry), zrainy contings:
commion  dark reddislisbhrown (3YR 2/2) oxlde con-
erotions ; medivm oeid; gradunl boundary,
BaZt—# to 46 inches, moltled sellowish-brown (10YR 5/6)
amd gray (53X 571) light =ity elay lonm; weak,
wdiom,  prismotie  strocture breaking  to weak,
medinm, subangular blocky structure; friable; thin,
disvontinuonus, very dork gray (10YR 3/1) clay films
on faces of peds amd in old oot channels ) Tew, dis-
coulinmous, Hght  browolsh-grny  (10YK 672, dry),
grilny coatings : many dark reddish-brown (YR 2/9)
oxide concretlons ; medlum acid ; gradual boundary,
to 00 incles, mottled sellowlsh-brown (IOYR 6/6)
and gray (5Y 5/1) heavy silt loam ; weak, medinm,
pricmatie structure; frinble; thin,  discontinuons,
very dark gray (10YIR 3/1) clay films on faces of
puls 2l In old ool choonels; many dork reddish-

Bi—0

browwn (SYHR 220 and brown (T5YR 4045 oxide
voneretions ; L-ineh strata of =andy loam at a depth
of 55 inehes ; medinm achd,

The solin ranges Crom A0 (o 60 Inches or more (o thilcknes,
The A1 or Ap horlgon eanges Trom G to 10 inchoes (o thickness,
It i= very dark geay (JOYIE 3715 or very dark grayish brown
(10X R 3/2), The A2 liorfson bs 3 to 8 lovhes thick. The B2
horizon Lins o hoe of 10V K, 26Y, or 8Y, o value of 4 o 6
andd a ehrama af 2 ta 4, Clay content ranges from abont 290 o
b pereent, The B3 horigon generally hias a hoe of 10YIE or
20Y, a value of 4 to G, and a ehroma of 1 to 0, Beaciion Is
medim ol (o strongly oeld o the most aeld part of the
solum,

Atterberey  =oils formed In material slmilar to that in
which Dvwns amil Museatine golls formed, and they are closely
assoclated with Downs, Fraoklin, Tomn, sl Walford =olls,
They have n thinner, lghter colored A horigon than Musentioe
goils, They are wore poorly deaioed amd love o grayer B
hovizon than Downs solls, They hinve 0 browner B Lhorizon
amd are better deatned than Wallord =oils, Atterberry =oils
have o solum (hat formed o more than 40 Inches of loess,
whereas Frauklin soils have a soluim that formesd pactly in
lewsss ol partly In loome glacial till,

Atterberry silt loam, 0 to 2 percent slopes 221A).—
This soil is on upland divides and at the head of drain
agewnve 16 is associnted with Downs, Franklin, “Tama,
and Walford sails on nplands, The profile of this soil
is the one deseribed as representative for the series
Plowing has mixed part of the platy subsurfnee layer
into the surface In:rur. This plow layver puddles durings
infense rains, Torming o eenst that retavds plant growth
ul times.

Inelnded with this soil in mapping are small arcas
of well-drained soils. Small areaz of poorly drained
Walford soils are also ineluded, These areas are indi-
cated on the so1l map by a special wet spot symbal. These
small arens hinder farming operations unfess they are
drained.

This soil is well suited to intensive production of corn
and soybeans if it is properly mmnaged, In places it
has a moderately high water table during wet vears
and benelits from tile drainage. Capability unit 1-2;
woodlnnd suitability group T.

Atterberry silt loam, 2 to 5 percent slopes (2718),—
This soil is at the head of drainageways and ot the
buse of slopes, It is associated with Downs, Museatine.
and Tama soils on uplands. The surface layer is very
dark zrayish brown. Plowing has mixed part of the
laty subsurface layer into the surface layver. This plow
ayer puddles during intense rains, forming a erust that
retards plant growth at times.

This s0il is well suited to row crops, It receives run-
off nnd seepage from soils upslope, and tile drainage
15 generally needed to remove seepnge and to permit
timely field operations. Capability unit ITe=3; woodlund
suitability group 7.

Atterberry silt loam, benches, 0 to 2 percent slopes
(1291A1.—This seil is on locss-covered benches of major
streans, It is associnted with Museatine, Tama, and
Walford soils on henches. Sand is below a depth of 18
inches in places. Plowing has mixed part of the platy
subsurface layer inta the surface layer. This plow layer
puddles during intense rains, forming w erust that re-
tards plant srowth nt fimes

Included with this soil in mapping are small areas
of sotls that have 6 to 20 mches of overwash. These soils
are lower in content of organic matter than this Atter-
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berey soil. Also ineluded arve some areas of gently slop-
ing soils, A few areas of poorly drained Walford soils
are included. These areas arve indicated on the soil mup
by u specinl symbol. Farming operations are delayed
unless these soils are drained,

This soil is well snited to intensive row crops if it
iz properly managed. It has a moderately high water
table during wet vears, and it benefits from tile drnin-
age in some years. Diversions are needed in places to
}:-ml el some nreas from runoff from higher lying soils.
mpability unit 1-2; woodland suitability group 7.

Atterberry silt lonm, sandy substratum, 0 to 2 per-
cent slopes [351A).- Thiz =oil is associnted with other silty
beneh soils such ag Tell, Waukegan, and Whittier, Sand
is ot u depth of about 40 to 50 inches. Mlowing has
mixed part of the platy subsurface layer into the sur-
face laver. This plow lnyer puddles during intense rains,
forming a crust that mt:u‘tis plant growth at times.

Included with this soil in mapping are a few areas
of wently sloping soils. Also included are some wet
areas that are indieated on the soil map by a speeial
symbol, These areas hinder farming operations unless
they are drained,

This soil is snited to intensive row crops if it is well
managed. 1t has a moderately high water table during
wet vears, and it benefits from tile dreainage. Placement
of tile is diflicult in some places becanse lonse, water-
bearing sand is ab w depth of about 40 to 50 inches.
Capability unit 1-2; woodland suitability gronp 7.

Bassett Series

The DBassett series consists of moderately well drained
soils on uplands, These soils formed in 11 to 26 inches
of loamy material and underlying glacial till. These
soils are gently sloping on ridgetops and moderately
sloping to very steep on sides of ridges, Nalive vegeta-
tion was mixed prairvie grasses and trees.

In a representative profile the plow laver is very
dark gemyish-brown loam about § inches thick. The
subzoil is about 30 inches thick, The unpper 11 inches
is brown and vellowish-brown, friable loam, The lower
25 inches is vellowish-brown, firm loam that has gray
moltles below n depth of 31 inches. The substratum is
yellowish-brown, mottled, firm loam that is ealeareous.

Bussetl soils have moderate permeability in the upper
part of the profile and moderately slow  permeability
m the lower part. In places, water aceumulates at the
till contact, causing wei, seepy spols in some years
Available water capneity is high. These soils are low
in uvailable nitrogen and very low in available phos-
phorus and potassium. They are acid where they have
not been limed within the last 5 years.

The gently sloping to moderately sloping areas of
Passott goils are well suited to row crops. In some areas
stones or bonlders interfere with eunltivation.

Representative profile of Bassett loam, 2 to i pereent
slopes, in a north facing avea in a cultivated field, 340
feet cast and 25 feet north of the southwest corner of
SEV,SE1, see. 25, T. 86 N, R. 6 W.:

Ap—0 to 8 inches, very dark grayish-brown (10YR 3,/2) ILETITH
clodily, brosking to weak, fine, granular structure;
glightly aeid ; abrupt houndary,

B1—5 to 12 inches, brown (10YR 4/3) loam, some very dark
grayish-brown (10YIE 8/2) materinl from Ap horizon ;

wenk, foe, subangular Dlocky  structure; friabile
medinm feld ; elear boundary,

B21=12 to 19 inches, yvellowish-hrown (10Y I 574 ) loam ; dark
yellowlsli-brown  (10YIR 4740 pied exteriors; weak,
medinm, subangular Wocky stroeluve; feiable; very
gteongly neld ; gradunl boundary,

1IR22t—19 to 31 inches, yellowish-leown (10YIR 543 heavy
lowmm : weak, medbom, subangular Blocky structuoee §
firm : thin discontinuous cloy  Olms; diseonthuoous,
light brownish-gray (10YR /2, dry ), grainy contings ;
very strongly ackd ; gradual bowndury.,

1IB23t—21 to 39 inches, yellowish-lirown (10YR 5/4) heavy
lomm; brown (10YIE 5/3) poed exteriors; few, fione,
distinct, geayish-brown (10YR 5/2) amd light brown-
Islegrny  (1OYR 0/2) mottles; weak, coarse, pris
matic  steveture brenking (o weak, analinm, sube
augnlar Wocky stracture ; Hrem ;) Tew, Thin, discont -
ous elay llms: Heht brownishi-groy (10Y 1 G2, ey )
pralng contings s fow dark oxide eoneretions ; stronzly
el 5 gradanl boundaey,

D=3 to 47 inches, sellowish-brown (10YKR 5/4) loam;
wany, mediom, distinct, gray Lo light-gray (10Y1
610 mottles s wenk, conrse, prismatic steocture
firm; few dark oxide coneretions: neateal ] grmdund
Invinlary.

II0—4T to G0 Inches, yellowish-brown (10¥RR 5/4) heavy
fomm ;. many, moedinm, distinet, geay (o leht-geay
(10X IE 6/1) mottles; mossive; G fow dark oxide
vonerelions ;. coleareons,

The solum ranges from S0 to B0 Inehes o Dhickness, Depth
to glacinl 11l ranges from about 14 to 26 lnehes in oneroded
nreas, Tn uncultivated areas the Al horigon Is very doark geay
(I0YR 3/1) or very dark grayish brown {10Y10 &2 and
ranges Trom 6 0o % ineheg in thlckness, The A2 Inwizom is
brown (10YT 4/3 to 10YR &5/8) amd ranges from <4 to 6
Inehies In thickoess. 1o places the A2 horizon is incorporated
wholly into the Ap borizon. The upper part of the I¥ horizon
has a huae of 10YE, n value of 4 or 5, aml a chromn of & oF
Ibglwer, amd it lacks distinet low-eliromn mottles. Depth to
low-chiroma motiles monges Toom 24 inches to about 31 inclies.
The L1 horizon hag o hue of 10YR or TOYR, a value of
4or 5 and n chiroma of ¥ or higher, and mottles have o
lower ehromna, The T horizon l= typienlly heavy loam, but
in places it §e lUght elay lonm or sandy clay loam, Renction
iz atrongly ncld to very strongly acid in the most aecid parlt
of 1l solum,

Bassert sofls formed fn material similar to that in which
Coppon and Kenyon sofls formed, amld they oo psxocinted
with Floyid, Sehley, and Wanbeek solls. They have o thinner,
Nghter enlorsd A horizon than Kenyon soils and o thicker
dork A horizon than Coggon solls. Basselt solls have more
sand in the upper part of the solum and are shinllower 1o
pluelal (1 {han Waunbeek soils, They have a browner sube
soil and are better deatued than Floyd and Schiley solla

Nassett loam, 2 to 5 percent slopes [1718.—This soil
15 on convex ridges and side slopes. Tt is commonly ad-
jocent to Coggon, Floyd, Oran, Schley, or Wanbeck
soils. The prolile of this soil 13 the one deseribed ns
representative for the serics. In uncultivated areas the
surface layer is very dark gray to very dark grayish-
brown, friable loam, and the subsurface layer is platy
and is distinetly lighter colored than the surface layer.

Included with this soil in mapping are small areas
of sand and gravel that are indicated on the soil mmp
by special symbols, These small avens are dronghty, and
thev are less productive than this DBassett soil.

This soil is well suited to row crops commonly grown
in the county. Tt is subject to slight crosion if it 1s culti-
vated. Becanse providing adequate erosion control and
druinage is difficult, a combination of terracing and tile
drainage is needed in some areas. Fieldwork 1s delnyed
slightly at times beeause of wetness. Capability unit
1le-1; woodland suitability gronp 6.
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Bassett loam, 5 to 9 percent slopes [171C).—This so1l
is on short, convex sgides of ridges on uplands. Most
areag are in the vieinity of larger streams. This soil is
IH‘.']U‘“' "IIII}' ﬁ!ul’iﬂ E Bum“} wi]s illl‘.l lll.l!i](.l!.ll‘. fIUIH
Clyde, %'l‘fn_\'d_. or Schley soils. The plow layer 1s very
dark grayish-brown loam about & inches thick.

Because permeability is moderate in the lonmy over-

burden :mll maoderately slow in the glacial till; water
tends to accumulate at the till contact and then moves
downlill along this contact, Decause this seil typically
15 abt o lower clevation than other DBnsseit eoils, seepy
spots are likely to oeccur in spring, especially in wet
YViears.
" This soil is suited to row crops. It is subject to mod-
erate to severe erosion if it is cultivated. In places field-
work ig deluyed slightly in wet seasong, Because provid-
ing adequate erosion control and drainage is diflicult, o
comhination of terracing and tile drainage is needed in
some arens. Capability unit ITIe-1; woodland suitability
group .

Bassett loam, 5 to 9 percent slopes, moderately
eroded (171€2).—This soil is on shorl, convex side slopes
on uplands. Mast areas are in the viemty of larger
streams. This soil is below less sloping Bassett soils
and above areas of Clyde, Floyd, or Schley soils. The
IIIU“ ]II‘\ er iﬁ llli.\{!d 'a'.'l"'lr' d.:ll.']'f. g]'u} i-hll ].IIU“'H Hl]'&l l_-ll'r.l“_ll:
aned part of the sulsoil 1s mixed into it. Also, glacial till
13 at a depth of 10 to 14 inches and 15 ex pu&ut?iu n fow
severely eroded spots. Beeause of erosion, this soil is
lower in content of organic matter in the surface layer,
lower in available potash, and shallower to the low-fer-
tihty firm tall subsoil than uneroded Bassctt soils.

Included with this soil in mapping are a few arcas
of sandy soils that have a lower available water eapa-
city than the surrounding soil and that show the ef-
fects of drought morve quickly.

Water tends to accumulate at the contact between the
lowmy overburden and the glacial tilly and then it moves
downhill and eomes to the surface at lower elevations.
Because this soil typieally is at a lower elovation than
other Bassett soils, wet seepy spots are likely to ocour
in spring, cspecially in wet years,

This soil is suited to row crops if it is well managed.
It b5 subject to Turther erosion of b s eullivated. 17ield-
work is slightly deloyed in web seazons. Beeanse pro-
viding adequate erosion control and drainage is difficult,
a combination of terracing and tile drainage iz needed
in some arens. Capability unit ITTe-1; woodland suit-
alnhity group 0.

Bassett loam, 9 to 11 percent slopes, moderately
eroded (17102).—This soil is on side slopes on uplands, It
is below less sloping Bassett soils. The plow layer is
very dark grayish-brown to brown, friable loam, and
the subsurface layer is mixed into the plow layer.

Included with this soil in mapping are small areas of
slightly eroded soils that are higher in content of or-
ganie matter and in Tertility than this Bassett soil. Also
included arve areas of severely eraded seils that have
little or no topsoil and are lower in content of organic
matter and in available potash than this eoil. These
severely eroded areas are indicated on the soil map by a
specinl symbal. A few arens of soils in which the firm
hieavy loam till is deeper than that in this soil are also
meluded. Small areas of sand ar gravel ar limestone

outerops are included, and they are indicated on the map
by special symbols. The arens of sand and gravel are
droughty and arve less productive than this soil, and the
limestone outerops interfere with farming operations.

This goil is suited to row crops if it is properly man-
nged and erosion is controlled. Construction of terraces
exposes the subsoil, which has low fertility, and addi-
tional fertilizer :||n|} organie matter are needed for erop
production. Also, wet spots form in places for short
periods following terrace construction because the lower
part of the subsoil has moderately slow permeability.
Capubility unit 11Ie-2; woodlund suitability group 0.

ssett loam, 14 to 18 percent slopes, moderately
eroded (17102).—This =01l 13 on convex side slopes on
ulllnnds and is below less sloping Bassett goils, The pro-
file of this soil is similar to the one deseribed as repre-
sentative Tor the series, but the surlace layer is thinner,
In cultivated arcas the lighter colored subsurface layer
ie mixed into the plow laver,

Included with this soil in mapping are small areas
of soils, in pasture and woodland, that are higher in
comtent of organic matter and in fertility than this as-
gett soils Also included are areas of severely eroded soils
that have little or no topsoil and nre lower in content of
arganic matter and in fertility than this soil. These
severely eroded areas are indicated on the sail map by a
special symbol. Small areas of sand and gravel or lime-
gtone outerops are included, and they are indicated on
the soil map by special gpot symbols, The areas of sand
or gravel are dronghiy and are less prodoctive thian
this soil, and the limestone outerops interfere with farm-
ing operations,

This eoil is better suited to hay, pasture, or woodland
than to row crops, It ean be used for row crops if the
mstures ave renovated. Capability unit TVe-1; wood-
Lmrl sunitability group 6.

Bassett loam, 18 to 30 percent slopes, moderately
eroded (17172,—This soil is on uplands and in areas that
are badly dissecled by dreainageways in side valleys,
It has a prolile similar to the one deseribed as rvepre-
sentative of the serics, but the surface layer i3 thinner
and lichter colovoed.

Included with this soil in mapping are areas of severe-
ly eroded soils that have little or no remaining topsoil
and are lower in content of organie matler and in fer-
tility than this Bassett soil. These severely eroded areas
are indieated on the soil map by a gpeeial gymbol.

This soil is better suited to pasture, timber, and wild-
life habitat than to most other uses. In many anas i
is dillicult to renovate pastures safely with use of farm
machinery beeause of the very steep slopes. Capability
unit V1e-1; woodlond suitability group 6.

Bertram Series

The Bertrum series consists of somewhnl excessively
dramed soils that formed in 20 to 40 inches of sandy
lonm and a thin layer of limestone residunm underlain
by limestone bedrock. These soils are gently sloping to
moderately sloping and are on side slopes and ridges on
lt]ﬂ:‘llldﬁ and in benchlike aveas, Native tugul:ltiuu wis
prairvie grasses.

In a representative profile the surface layer is very
dark brown and very dark grayish-brown sandy loam
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about 17 inches thick, The upper part of the subsoil is
dark-brown and dark yellowish-brown, friable sandy
loam that grades to firm sandy clay loam in the Jower
part. The substratum, at a depth of 31 inches, is dark
vellowish-brown loamy sand and shattered limestone.
Hard limestone bedrock is at a depth of 36 inches.

Berteam soils have low to very low available waler
capacity. They have moderntely rapid permeability in
the upper part of the profile and moderately slow per-
meability in the clayey residunm. They are very low in
available nitrogen, phosphorus, and potassinm. These
soils are acid where they have not been limed within
the last 2 or & years

These soils are suited to row crops if they are prop-
erly managed. They are dronghty and are gubject to
both soil hi!‘uwing and water erosion.

Representative profile of Dertram sandy loam, 2 to O
pereent slopes, in n cultivated field, 320 feet east and
720 feet south of the northwest corner of SE155W1,
sec. 1, T. 86 N, R. 6 W.:

Ap—0 to § inches, very durk brown (J0YRE 2/2) sandy loam ;
very weak eloddy, breaking to weak, fine, grannlar
strueture: very friabile: nenienl; abrupt boumlary.

AS—E& to 17 inches, very dark brown (10YR 2/2) aml very

dark grayishebrown (10YR 8/2) sandy lowm; very

wenk, e, sulangular blocky struacture ; very freinble;
slightly acid; gradual boundary.

lo 2% inches, dark-brown (10YE 3/3) and dork
yellowlshi-brown  (10XI0 4/4) sandy  loam, brown

(10YR 4,/2) when knesdid ; very weak, coarse, sub-

angulnr blecky structure; very friable; poedlinm

acid ; clear boundary.

Bre—aT po 20 Inehes, dork yellowish-brown (10YR 4/1) heavy
gandy  loam; woak, medlom, subangular  blocky
structure ; frinble; medinm acid; elear boundnry,

ITR2%t—30 1o %4 DLirehes, dark yellowish-brown (IOYH 4/4)
gandy clay loam : moderate, fine, subangular blocky
steneture; firm thin discontionous elay lms; wed-
jum acid; abrupt boundary.

IIRl—34 w 46 Invhes, daok yellowish-brown (10YR 4/4)
lonmy =and, some hard lmestone fragments 16 to
1 inch in dinmeler; fragments a3 much as 50 percent
of valumee; mildly alkaline,

HIR2—36 fueles, hard Nmestone bedroek,

The selum typically is abont 50 inches thick, bul ranges
from 20 to 40 inches In thickness, Thickness of the solum
and depth to Hmestone bedrock commonly decrense ns slopo
inercases, The Ap or Al horizon Is very dark brown (10YT
2/2) pr very dark grayish brown (J0XR 3/2). The A horizon
ranees from 14 to 20 inches In thicknesa. The B2 horizen has
a e of 10YIE, a value that Is dominantly 3 to b anid a
chroma of 3 or 4, The B2 horizon typleally s smndy oz but
ranges (o lght sandy clay loam. The 1113 horizon, or the
residunm, ranges from 2 1o 6 inches In thickoess and from
aandy cloy lonm to clay. Reactlon i medinm neid to strongly
acid in the most acid part of the solum,

Ferirnm  soils are  associated with Dickinson, Kenyon,
Min, Hockton, and Sparta solls, They ave underlain by lime-
stone at a depth of lesk than 40 Inches, Tl Trickinson,
Kenyon, Olln, and Spartn soils are not. ‘They contaln more
gund in the B horlan than Rockton solls.

Bertram sandy loam, 2 to 5 percenl slopes (8098].—
This soil is on convex ridges and short side slopes on
uplands and in benehlike areas. It is commonly asso
ciated with Dickinson, Wenyon, Rockton, and Sparta
soils. It has the profile described as representative for
the series.

Included with this soil in mapping are small areas of
soils that are nearly level, Arcas of soils that have a
thinner surface layer and a lighter colored surface

D21—17

and subsurface layer than this Bertram soil are inelud-
ed. Also included are a few gpots where limestone out-
crops are on the surface.

his soil is not well suited to vow crops because of
droughtiness. It is subject to soil blowing 1f the surface
luyer is left unprotected. Capability unit TVs-1; wood-
land suitability group 3.

Bertram sandy loam, 5 to 9 percent slopes [B0°ClL—
This £o0il is on short side slopes and narrow ridges on
uplands and in benehlike areas. It is downslope from
less sloping Bertram soils and is commonly associuled
with Dickinson, Olin, Rockton, and Sparta soils. Tt has
a profile similar to the one described as representative
for the series, but the surface layer ig not so dark or
so thick. The plow layer is a very dark grayish-brown,
\'ml-y friable sandy loum. A

neluded with this soil in mapping arve areas of mod-
crately eroded soils that ure lower in content of organie
matter and in available nitrogen than this Bertram soil.
Also included are a few spots where limestone outcrops
are on the surface.

This soil is not well suited to row crops beeanse of
droughtiness. It is subject to soil blowing and water
erosion if it is enltivated. Capability unit IVs 1; wood-
land suitability group 3.

Bertrand Series

The Bertrand series consists of well-drained soils
that formed in silty alluvium. These soils are nearly
level and gently sloping on strewm benches near major
streams. Native vegetulion was trees.

In n representative profile the surface lnyer is dark
orayish-brown silt loam about 7 inches th’wi. The sub-
soil iz about 38 inches thick. It is brown, dark yellowish-
brown, and yvellowish-brown, frinble silt loam. The sub-
stratum, at a depth of 45 inches, 18 yellowish-brown,
stratified coarse sandy loam and silt loam.

Bertrand soils have moderate permeability and high
available water capacity. These soils are very low in
available nitrogen und potassium and medium in avail-
able P!‘u‘r.‘-‘- ohorns. They are acid where they have not
been limed within the last 5 yenrs

These soils are well suited to row crops, bul good
management 15 needed to maintain good production.

Representutive profile of Dertrand silt loam, 0 to 2
wreent. slopes, in an idle field, 442 feet north and 78
eot east of the southwest corner of NW14SW1, see. 29,
T. 83 N, R. 6 W.:

Ap—>0 to T lneles, dark grayislebrown (10YI0 4/2) and light
prownlah-gray (10XR 6/2, dry) sllb lomn; sowe
brown (10YH 4/3) material from 1 horizon ; cloddy,
hreaking to weak, fine, granulnr structure; friable;
nentral ; abhrapt bowndary.

B1—7 to 11 Incher, brown (1I0YR 4,/3) silt loam ; wenlk, fine,
subangular Wocky structure;  frioble; few, dis-
continuos, Vght-gray (10¥It 771, dry), grainy cont-
ings; lightly aeld; gradunl boundary.

D2t—11 to 10 inches, dark yellowish-brown (I0YR 4/4)
heavy silt loam; brown (10YR 4/28) ped cexteriors;
woak, medinm, subangular blocky strocture; friable;
fow, thin, discontinuouns, dark-brown (10VH 3/3)
clay films: thin, discontinnons, light-gray (10YR 7/1,
dry), gralny conbings; slightly acid; gradual hound

ary.
B2t—18 to 33 inches, yellowish-brown (I0XYR L/G) heavy
gilt loam: dark yellowish-brown (10YRR 4/4) ped
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exteriors:  moderate, wedium,  sulangular oeky
atructure; friable; discontinnons dark-brown {101
4/3) clay films; nearly continwons, light-zrny (10YTL
/1, dry), grainy contings; alightly acid: gradual
boundary,

Bit—5 to 45 inches, yellowlsh-brown (10YR 5/0) medinm
silt loam; dark yellowish-Lrown (10YR 4/4) Jred
extoriora; weak, coarse, prismatic structure break-
ing to weak, coarse, solmpgolare bilewcky  stricture ;
frinble; sand Increases a5 depth  ineregeos: fow,
nately, dark-brown (YR 3/3) clay films on prisms
amd In reot elinonnels: few Dlack oxide concrelions ;
stromgly acld ; gradoal boundary,

C—i13 (v 00 loches, yellowish-brown (I0YR G/} stratified
conrse andy loam and =06 loam ; few, medlum, dis-
tinct, grayisl-brown (10YR 8/2) motiles: massive
very friable: common Wack and dark-birown oxido
cancretions ; xome gravel 2 milllmeters in diameter in
lower part of horigon : strongly achl,

The selum ranges from 40 1o 60 inches or more o Uhicks
ness, annd depth fo stratifed  loamy  material ranges Trom
about 42 (o 50 inches, The Ap horigon bs dark grayish brown
(10YI 1/2) or brown (10YRR 4/3). Where present, (he Al
horizon Is very dark geay (10YR 3/1) or vory dark geagish
brown (10YIE 3/2). It ranges Trom 3 to 6 inches in thickness,
Where present, the A2 horizon @5 brown (10YRR 4/3 or 5/3).
It generally is 8 to & inches thick, amd in ploees 1 1s wholly
loeorpornied Into the plow layer, The B horizon has o hue
of 10YR, a value of 4 or 5, and o chrama of 3 to 8: it is
free of low-chiroma mottles, The B2 lordzon rmoges from
beavy it loam (v lehe sty elay loam that has 6 olay
econtent of abant @2 o U8 poercont, The € horisen is similor
in color to the 122 and B3 horizons amd ranges from silt loam
to atratificd layvers of st loam amd sanudy Jocvmn, TE Doas ecvmprse=
textured loamy smml or sumd at o dopth below 48 inehes

In xome places, Reaction ranges Teom medinm achd to strongly
achd in the most achd part of the solum,

Bevtrnnd sofls formed In muterinl shullar o that in whieh
Richwioad, Tell, Wankegan, and Whittier solls formed, They
are assovinted with Atterberry solls on stream benches. They
have o thinuer, lighter colored A horizon (han Richwiomd
awd Wankegan solls, Berirmmd solls contaln less and in the
lower part of the B horigon and aee deeper over contrasting
textures than Tell and Whittier =olls, They have a browner
D horizon aml are better dealned than Atlerberey solls,

Bertrand silt loam, 0 to 2 percent slopes (773A).—This
soil is on benches near major streams, It commanly is
below Fayette soils and adjacent to gently sloping Bert-
rand soils. 1t 1= also associated with Atterherry soils
on stream benelies and with Tell soils. The profile of
this soil is the one described as representative for the
serics, - o )

Included with this soil in mapping are small areas
of soils that contnin more elay in the subsoil than this
Bertrand soil and a fow areag that have coarse-textured
material at a depth of less than 10 inches,

This soil is well suited to intensive use for row crops.
Because the content of organic matter is very low, the
surface layer fends fo seal and ernst. Capability unit
1-1: wondland suitability group 4.

Bertrand silt loam, 2 to 5 percenl slopes {7938),
This soil is on benehes near major streams. It commonly
is below Fayetle soils and is adjacent to Atterberry soils
on stream benches and to Tell soils, The plow lnyer is
dark grayish-brown silt loam that is lighter colored
when dry. It is low in content of organic maltter.

Included with this soil in mapping are small areas
of soils that contain more clay in the subsoil than this
soil or that have coarser textured material at a depth
of less than 40 inches,

This goil 18 well suited to vow crops if it is well man-
aged, but it is subject to crosion if it is cultivated. In
some places terraces are diflicult to construct becanse
slopes are short and irregular. Capability unit ITe-1;
woodland suitability gronp 4.

Burkhardt Series

The Burkhardt series consists of excessively dreained
soils that formed in 10 to 20 inches of sundy loam and
underlying fqngrull_v loamy sand and sand. These soils
nre zently sloping (o moderately steep and are on stream
benches, convex high knolls, and side slopes on uplands,
Native vegetation was prairie grasses,

In u representative profile the surface layer is very
dark brown to very darvk grayish brown sandy loam
about 10 inches thick, The subsoil is about 20 ches
thick. It is dark-brown light sandy loam in the npper
5 inches and brown gravelly loamy sand and stronsg-
brown gravelly sand in the lower 15 inches. The sub-
stratum 15 brown and strong-brown gravelly sand.

Burkhardt soils have very low available water ca-
meity and very rapid permeability. These soils are very
ow in available nitrogen, ll|lm13flot'iis, and  potassinm.
They are acid where they have not been limed within
the last 3§ years.

These soils can be used for row erops if they ape
properly managed, but they are droughty, even in vears
of average rain. : ’

Representative profile of Burkhardt sandy loam. ©
to 9 percent slopes, in a cultivated field, 1030 foet west
and 40 feet south of the northeast corner of NI 1S
sec. 30, T. 86 N. R. 7 W.: ;

Ap—0U o T inches, very dork brown (I0YR 2/3) heavy sty
lom ; weak eloddy, breaking to weak, fioe, grumular
structure ; frinble; strongly acid : abirupt bounilary.

AZ—T to 10 lnehes, very dark graylsb-brown (T0YRR 3/2)
sandy loo; very  dark breown  (10YIE 220wl
exlerlors; weak, tine to medinm, subungilar ok y
strieture : friable; stromgly neld: gradual Tasunla ey,

BL—0 to 15 Inches, dark-rown CIO¥YI 258 Nghe I!.I'lllﬂ.i_'i'
loam ; weak, medinm, subgugular blocky strueture;
reinbie ; strongly ueld ; gradual Tonpanlanry.

TIB2t—13 to 27 inches, brown (TAYT 4/4) gravolly loamy
sand ; weak, conrse, subangular hlocky structure ;
clay bridging betweon sand grafns: very friatde:
medium acid; gradoal boundary.

IBRt—27 to 30 luches, strone-hrown (T5YI 5/0) gravelly
samd; very weak, coarse, submngular blocky sirms
ture ; very friable; cloy bridging et ween sl grains :
wedivm aeld 3 elear boundary,

30 to G0 inches, brown (T.5YR 4/4) and strong-brown
(TSYR 3/0) gravelly sand: singly wraln ;o :
mediom neld,

The solum ranges from aboul 20 to 30 lnehes In thickness,
and depth to contrasting texture rnges from 10 to 20 jnelies.
The Al or Ap horizon ranges from very dark brown (10YR
2/2) to very dark grayish brown ( 10V &2 nmdd from T to
16 Inchog in thickness, The A horizon typleally is sandy loam,
but it ranges to Nght lonm and gravelly entidy loam, The
B2 bovizon rauges from lght Hindy loam o gravelly lonmy
sl or sand, Reaction ranges from medinm aeld to very
strongly acid in the most achl part of the sl

Durkhardt soils nre associated with Dickinson, Flagler,
Sattre. Smmde. Sparta, Wapsie, aod Wankee soils. They nre
shallawer to conrse sund and gravel than all ihewe golls, and
they linve a eoarser textors] A Lorizon than Battre, Sande,
Wapsie, aml Waukee solls. They eontnin more comrse sand
ﬂlli?. gravel throughout the solum than Dlekinson and Eparta
Hoila,

11c
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Burkhardt sandy loam, 2 to 9 percent slopes (285C),
This soil 15 on stream benches and vidges and side slopes
on uplands. Tt is commonly associated with Dickinson,
Flagler, Saude, Sattre, Wapsie, and Wankee soils or
more sloping Burkhardt soils. It is also nssociated with
Bussett and Kenyon soils on uplands. The profile of
this soil is the one described as representative for the
seriea.

Included with this soil in mapping are some arens
of eroded soils where the surface layer is thinner and
lighter colored than that of this soil and the content
of organic matter is lower. Also included are small
arens where gravel outerops are on the surfaee. These
arens are indiented on the soil map by spot symbols.
They are more dronghty and less productive than this
soil.

This soil is not well suited to row erops. T is exces-
sively drained and droughty amd is subject to soil blow-
ing and water erosion il it is cultivated. Crop produe
tion depends on the amount and timeliness of rain. Ca-
pability unit IVs 13 woodland suitability group 1.

Burkhardt sandy loam, 9 to 14 percent slopes, mod-
erately eroded (28502, —This soil 15 on side slopes and
esenrpments of stream benches, 1t i3 also on side slopes
and rvidges on uplands, 14 i3 commonly assoeiated with
Dickinson, Flagler, Sande, and Sparta soils or less slop-
g Burkhardt soils. It is also asoeiated with Hassctt
and Kenyon soils on uplands. This soil has n profile
similnr to the one deseribed as representative for the
series, but the dark surface layer is thinner and gravel
iz at a shallower depth.

Included with this soil in mapping are areas of se-
verely eroded soils where the surface layer is thinner
and Tlighter colored than that of this soil. amd fer-
tility and the content of organic matter are lower. Also
incliuded are small areas where gravel onterops are on
the surface. These areas are indieated on the soill map
by a special symbal. These areas are more droughty
and less lri‘ﬂcltlﬁli\'c than this coil.

This soil is better suited to hay and pasture than to
row crops It is excessively drained and droughty. It is
subject 1o soil blowing and water erosion if 1t is culti-
vated. Capability unit VIs 1; woodland suitability group
1.

Chelsea Series

The Chelsen serics consists of excessively drained
coils that formed dominantly in sand deposited by wind.
These soils are generally nearly level to very steep on
ridges and side slopes on uplands, but in a few areas
they are nearly level to moderately sloping on stream
benches. In the areas on stream Denches, the sand is
coarser textured than that in other areas and in [r)lncn:-.ﬂ.
it contains some gravel at a depth below 4 feet. Native
verelation was trecs,

In u representative profile the surfuce layer is very
dark gray to very dark grayish-brown loamy fine sand
and fine sand about 7 inches thick. It is underlain by
brown, yellowish-brown, and light yellowish-brown fine
sand. Very thin bands of brown light sandy loam are
below a depth of 40 inches.

Chelsea soils have rapid permeability and very low
available water capacity. These soils are very low in

available nitrogen, rhmplmrus_. and potassiun. They
are acid where they have not been limed within the last
4 oor 4 years

These soils are Iu_1||ur guited to permanent pasture,
woodland, and wildlife habitat than to most other uses,

Ttepresentative profile of Chelsea loamy fine sand, 5
to 9 percent slopes, in a south-facing, convex area n a
woodlot, 200 feet north and 60 feet east of the north-
cast corner of SW1SEL; see. 27, T, 86 N, It 6 W.:

ATT=0 1o 1 Inel, very dark gray (10YR 3710 lonmy Ooe saml
gruyizh brown (I0YR 5/2) dry ; weak, fine, granualar
asteuetire § very felable; wuch decomposed loaf litter
aid many fine roots: slightly acid : abrupt boundary.

AlZ—1 to 4 Ioebes, very dark greayishe-brown (10YR 3/2)
loamy fioe eand, geayish beown (I0OYR 5/2) dry;
single grain; loose; medinm acld to strongly acid;
clear Toundary.

AC—d to T inchos, dork grayish-brown (10YH 420 aml very
dark grayleh-brown (10XR 3/2) fne sand; light
brownish gray (0YIE G20 drey: single grain g loose
strongly acld ; gradual bowdary.

U175 to 15 inehes, Grown CIOYR 4765 foe samd, pode rown
(10YR 6/3) dry ; single groin moist amd very wealk,
sulangular Wocky structure dry ; loose ; strongly avid ;
gradual honndary

C2 15 to 36 Ipehes, vollowish-brown (1I0YR 5740 foe sand;
single grain : loose : some sand geains are dark brown ;
strongly aebl ; gradual boundary.

CEB—36 to 70 Inehes, Ughe yellowlsh-brown (10YR 0/4)
fine snud; siogle graing loose; 3. to 2-inch hEown
(76T 400 lebt condy lonm bands ot depthe of 43,
49, 0%, 0, and 67 inches; strongly achil.

The solim ranged from 4 Teet to many Teer in inlekness.
In uncultivated areas the solum ranges from vory darck gray
(I0YTE 8/1) to very dark geaviah brown (10X 3/2) and Is
2 o 5 fool thick, The Ap horlgon Is dark grayish hrown
(10Y 1 4/2), dark brown (10YR 3/3), or brown (10YT0 4/8).
The A horisgon ranges from loamy fine sand o fine sand.
The C&B horizon conslsts of lamellae %4 fnch to 2 inches in
thivkness, Tt has a hoe of 7550 or 1W0YR and a valoe amld
chroma of 3 or 1, Depth to the uppermost lamelln ranges
from 2 o 4 feet. Reaction is strongly acld to medivm aeld
in the most aeld part of the solum.

Cheleea soila Tormed in materinl simliar to that In which
Dickinson, Lamont, and Spartn soila formed. Cholsea soils
have s igher saml content o the upper 3 feet than Lamont
golle, nmd they have a thinner, lighier eulorl A horizon
than Bparta soile, Chelsen woile have more sand in the npper
qeard of (e solum amnd a lghter eolored A horizon than Dickin-
gom 2olle,

Chelsea loamy fine sand, 0 to 2 percent slopes [£34),—
"This soil is on uplands and stream benches. In many
places it is adjacent to more sloping Chelsea soils and
to Lamont soils. The largest areas are on stream benehes.
In these avens the sand i coarser toxtured than that in
other areas, and some gravel is below a depth of about
3 feot. Where eultivated, this soil typieally has a dark
gravish-brown plow layer. In unenltivated areas the
surface layer is very dark gray or very dark grayish-
brown. ) . L .

Tneluded with this soil in mapping are some areas
of eand blowouts. These areas are indicated on the soil
mup by a speeial symbol. The arcas of sand blowouts
are very erndible and need additional plant cover to
prevent further crosion.

This soil is not well suited to row crops. Tt is exees
sively drained and very droughty. In years when rain-
fall s very timely and above normal, erop production
is greatly improved. Capability unit IVs-1; woodland
suitability group 2.
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Chelsea loamy fine sand, 2 to 5 percent slopes (438),—
This soil typically is on ridges amd side slopes on up-
lands, but a few arcas are on stream benches. 1t is eom-
monly adjacent to more sloping Chelsea goils and to La-
mont soils. In eultivated arveas the plow layer is typical-
ly dark grayish brown when moist and lighter colored
when dry.

Included with this soil in mapping are small areas
where the surface layer is sandy lonm. Also inelnded
in some sand blowouts, amd these areas are indicated on
the soil map by a special symbal. The arcas of sand
blowouts are very erodible and need additional plant
cover {o prevent further erosion.

This sl is not well suited (o row erops. It is exees
sively drained and very droughly. Crop production de-
pends on the nmount and timeliness of rain. Capability
unit IVs-1: woodland suitability group 2.

Chelsea loamy fine sand, 5 to 9 percent slopes [£3C).—
This =0l typically is on moundlike ridges and side
Ein]_n_-:!- on uplands, but a few areas are on stream benches.
It is commonly adjacent to more sloping Chelsea soils
amd to Lamont suillz-:. The profile of this soil is the one
described as representative for the series, In cultivated
areas the plow lIn:n.-a:-r is dark greayish brown or bhrown.

Inclnded with this soil in mapping are small areas of
soils where the surface layer 15 sandy loam. Also in-
cluded in places are ureas of sand blowouts, and these
areas are indieated on the soil map by a special svmbol.

This soil iz not well suited to row crops. It is low in
fertility and very droughty. Capability unit 1Vs-1;
woodland suitability group 2.

Chelsea loamy fine sand, 9 (v 18 percent slopes (430).—
This soil iz on sule slopes on nplands and is adjacent to
more sloping Chelsea soils. In uncultivated areas it lins
a thin, very dark gray to very dark grayish-brown sur-
face layer. In some wooded areas this soil has ns much
as 114 inches of leaf litter on the surfaee. In enltivated
areas the plow layer is dark grayish brown or brown.

Included with this soil in mapping are seme areas
of sand blowouls and outerops m! llilm-ritnuc. which are
wdicated on the soil map hy speeial symbols, The arens
of sand blowouts are very evodible and require addi-
tional plant cover to prevent further erosion. The lime-
stone interferes with farming.

Permanent pasture, hay, timber, and wildlife liabitat
are better uses for this seil than row crops. This soil
is excessively drained and dronghty. If the surfnee
layer is left nnprotected, it is subject to soil blowing
and water erosion. Capability unit Ve 1; woodland
suitability group 2.

Chelsea loamy fine sand, 18 to 30 percent slopes
[63F).— This seil is in irregularly shaped, convex areas on
uplands, It is commonly assoclated with less sloping
Chelsea soils and, in places, with Fayvette and Lumont
soils. The color of the surface Jayer tunges from verv
dark gray in areas that are uncuIlivntm'lmtn brown in
areas that are eroded. In some wooded areas, this soil
has 114 inches of leaf litter on the surface.

Included with this soil in mapping are arveas of cul
tivated soils in which nearly nlllputg the surface layer
hag been removed by soil blowing or water erosion.
These goils are lower in fertility and content of organic
matter than this soil. Also included are areas of sand
blowouts which are indicated on the soil map by a spe-

cial symbol. The areas of sand blowouts are very ero-
dible and require additional plant cover to prevent fur-
ther erosion.

This soil is better suited to woodland and wildlife
habitat than to most other uses. Because slopes are steep,
many areas that are pastured are difficult to renovate
with use of regular farm machinery. Capability unit
V1ls-1; woodland suitability group 2.

Chelsea-Lamont-Fayette complex, 5 to 9 perceni
slopes (2¥3CI—This complex conzists of about 40 percent
Chelsen soils, about 30 pereent Lamont soils, and about
30 percent Fuyette soils. It is on ridgetops and side
slopes on uplands, mainly bordering Cedur amd Wap-
sipinicon Rivers and Duffalo Creek. These soils lave
the profiles described ns representative for their rve-
spective series,

Most. areas of these soils are in pasture or timber,
If these soils are well managed, they are moderately
well snited to row crops. Production depends on the
amount and timeliness of rain. All theso soils are sub-
jeet to erosion, and the Chelsea and Lamont soils are
quite droughty, Terraces are suitable in a few areas
where the Fayette soils predominate, but topography is
generally not uniform, and econstruction of terraces is
diflicult. Capability unit ITle-3; woodland suitability
group 2.

Chelsea-Lamont-Fayette complex, 5 {o 9 pereent
slopes, moderately eroded (293C2).—This complex con-
sists of about 40 percent Chelsea soils, about 30 percent
Lamont. soils, and about 30 percent Fayette soils. It
15 on ridgetops and side slopes on uplands bordering
the Cedar anc Wapsipinicon l“i'.'i'.m and Buffalo Creck.

The Fayette oil hos o profile similar to the one de-
seribed as representative for the Favette series, but the
surface layer is browner and the content of organic
mutter is lower, The Chelsea and Lamont svils have a
profile gimilar to the one described as representative
for their respective sories,

Included with these svils in mupping are some areas
of severely eroded soils that are indicated on the soil
map by a spot symbol. In these areas the vellowish-
brown subsoil is exposed at the surface, and fertility and
the eontent of organic matter is lower than in the soils
of this complex. Also included in places are areas of
sand blowouts, and these areas are indicaied on the
soil map by a spot symbol. These areas arve droughty
and less productive than the surrounding soils,

These sols are moderately well suited to row crops
if they are well managed. Irregular topography and
sandy areas make construction of terraces diffienlt. This
complex is subjoet to further erosion, nnd the Chelsea
and Lamont soils are droughty. Capability unit T1le 3;
woodland suitability gromp 2.

Chelsea-Lamont-Fayette complex, 9 to 18 percent
slopes (2930).—This complex consists of about equal
amounts of Chelsea, Lamont, and Fayette soils. It is
on uplands and borders Cedar and Wapsipinicon Rivers
and Duffale Creek.

Most areas of these soils are in timber or pasture,
aid the soils are better suited to this use than to row
eraps. Row erops generally are grown only to reestublish
grass-legume hay amd pasture. Pasture-carrying capa-
city depends on the amount and timeliness of rain, These
goils arc subject to erosion, and Clelsen and Loamont
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solls are dronghly, Capability unit VIe-1; woodlaml
suitability group 2.

Chelsea-Lamont-Fayette complex, 9 to 18 percent
slopes, moderately eroded [29302),—This complex con-
sists of about equal amounts of Chelses, Lamont, and
Fayette soils, These soils are on uplands bordering Cedar
and Wapsipinicon Rivers and Buffalo Creck. In arcas
of thess soils that are cultivated, erosion has removed
mrt. af the surface and subsurface lavers. The plow
ayer is lighter colored and lower in content of organic
mln.uer and in fertility than soils in the uneroded com-
plex.

Included with these soils in ma ||1in}; are some arens
of severely eroded soils where }'ulanl-;lpln'uwu sulbisail
ig exposed at the surface. These soils are lower in con-
tent of organic matter and in fertility than the soils in
this complex. These areas are indicated on the goil map
h.'r‘ it .‘s'l.lL"L'iI.lI. E"-'IIIIIJU‘I.

This complex is better smited to permanent pasture
and timber than to row crops. Row crops generally are
grown only when pastures need to be renovated. Pasture-
carrying capacity depends on the amount and timeliness
of min. Capability unit VIe-1; woodland suilability
group 2.

Chelsea-Lamont-Fayette complex, 18 to 30 pereent
slopes (273F),—This complex consists of about equal
amounts of Chelsen, Lamont, and Fayelte soils, Tt is
on uplands bordering Cedar and Wapsipinieon Rivers
and Buffalo Creck,

Most areas of these soils are in timber or pastnre.
These soils are better suited to pasture, hay, and wild-
life habitat than to most other uses. Renovation of pas-
tures is diflicult because of steep slopes, Pasture-carry-
ing capacity depends on the amount and timeliness of
roin.  Capability wnit VIIe-1; woodland suitability
group 2,

Chelsea-Lamont-I"ayette complex, 18 to 10 percent
slopes, moderately eroded [293F2.—This complex con-
giste of about equal amounts of Chelsen, Lamont, and
Fayetie =oils. These goils are on uplands bordering Co-
dar and Wapsipinicon Rivers and Buffalo Creek. They
have been or are under enltivation, and erosion has ve-
moved part of the surface and subsurface layers, They
are lower in content of organic matter and in available
nitrogen than soils in the uneroded comples.

Included with these sotls in map ing are asmall aveas
of severcly eroded soils where }'c]llp

owish-brown subsoil
iz exposed at the surface. These goils are lower in con-
tent of organic mutter than the soils in this complex.
These small areas are indicated on the soil map by a
special symbol For severe erosion,

These soils are not suited to row eraps, They are bet-
ter suited to pasture, timber, and wildlife habitat. They
are subject to further erosion. and Chelsea and Tamont
goils are droughty. In many areas safe renovation of
pastures with use of farm machinery is diflicult beeanse
of steep slopes. Pasture-carrying capacity depends on
the amount and timeliness of rain, Capability unit VITe-
1; woodland sunitability group 2.

Clyde Series

The Clyde serics consists of poorly drained, nearly
ll."'r'l'] Ly gl.'l]lIJ.’ HIHPIIIH EG'J;.IH ;ll {1]".1"1![!:'.'“’“.}'5 11|Ifl| m

low, concave arens on uplands, These soils Tormed o
24 to 5 inches of moderately fine textured and medinm-
textured material and underlying frinble or firm glacial
till or stratified valley fill. A band of pebbles commonl
separates the lacial till and the overlying malerial.
Rocks and boulders are on the surface or throughout
the subsoil in some places. Native vegetation was grasses
aml sedges.

In a representative profile the surlface layer is black
and wvery dark gray silty elay loam abont 21 inches
thick. The upper part of the subsoil, to a depth of 41
inches, ig olive-gray, mottled, frinble heavy loam that
has stratn of lonmy sand that contains a few pebbles.
The lower part of the subsail and the substeatum, to a
depth of 60 inches is mottled olive-gray and yellow-
ish-brown, mottled firm loam.

Clyde soils have high available water capacity, They
are moderately permeable but are wel beenuse of hill-
side seepage from Floyd and Kenyon soils, which are
commonly upslope. This wetness causes a variable but
high water tnblle in the Clyde soils. These soils are
low to mediom in available nit rogen, very low in avail-
able phosphorus, and very low i available potassium.
In most places they are nentral in veaction and lime
i3 not needed,

Where these soils are drained, they are commonly
used for intensive row eropping. Other arcas are in per-
manent pasture or are idle

Representative profile of Clyde silty elay loam, in a
permanent pasture, 335 foot novth and 115 feet west of
the soulhenst corner of NW1,SEL, see. 25, T. 86 N.,
R & W.:

Al—0 to 106 inches, black (10YR 2/1) =ity clay loam; weak,
fine, sranular structure: friable: neutral ; gradunl
bounduary,

AdF—16 to 21 inches, very dark gray (10YR 3/71) silty clay
Toenm ; common, e, distinet, ollvebrown (25Y 4/4)
mottles § wenk, fne, subangular bocky stractuee )
friable; neutral ; gradual boundary.

21g—21 to 28 Inches, olive-geny (3Y 5/2) heavy lonm; gray
(8Y 5/1) e exteriors; eommaon, fine, distinet, Jight
olive-brown  (25Y 4/71) mottles; wealk, Hoe, sub-
angular blocky structure: friable; few black oxide
conend lons ;. nenlral ;) grmlun] boumdary,

28 o 41 Inehes, olive-geay (5Y 5/2) heavy loam
many, fine, distinet, yellowish-brown (10YRR 5/6G)
mottles ; wenk, medium, snbangular Wocky strocture
frinble; few black oxide conceefions; T-ineh strain
of mottled vellowish-brown (10YR 5/6) and olive-
brown (25Y 4/4) loamy sand containing a few
pebibles 2 millimeters o dismeter o peoieal ) grodoal
Bonndary.

41 to 52 juches, wmottled olive-gray (5Y 5/2) and
yellowlshi-brown  (10YRR 5/6) heavy  loam: weak,
coarse, prismatic structure; firm; 1-inch steala of
lommy samd containing some pebbles 2 millimeters
in dinmeter at a depth of 46 to 47 inches; neuatral §
gradunl boundary,

TIC—52 o GO Inehes, motthed olive-geay (37 5320 and yellow-

isl-brown (10YR 5/6) heavy loam; massive: fiem
neutral.

The solum Iypically is more than 42 inclies thick but
ranges from 18 to G0 inches ar more in thickness, Depth to
erosion sediment over glacial il is typieally 36 Lo 42 jnches
It ranges from 18 to 60 inches, The A horfzon ranges from
nbout 20 to 24 Inches [n thickoess, TL rmnges oo silly clay
loam or elay loam to silt loam or loam., The B horizon
commonply is clay loam or loam, but in places the B horizon
eonsists of layers of silty elay loam and sandy loam, typleally
Joesx than G inches thick. Reaetlon I8 typleally neateal (heongh-

Ritg.

11ez1
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ot thie solum bl Fanges to slightly acld io the mos=t neld
irt,

: Clyale soils are pssociated with Floyd solls sl are o the
same dreafnage clase ne Moarshon, Maxfeld, and Treipoll soils.
They are more poorly deaiocd amd have a graver B lhorizon
than Floyd s=oils, sl they are more stratiied and deeper
over L than bth Floyd and Tripoll sofls. They are not
nnderlain by sand ol grovel as are Morshion solls, Thoy
eontain more snnd in the upper part of the B horizon than
Maxfield =ails,

Clyde silty clay loam (0 to 3 percent slopes) (84
This soil is in deninngewnys and in lower coneave areas
on uplands. In most places i is adjacent to Flovid soils
and 15 downslope from Kenyon soils.

Included with this soil in mapping are a few small
areas of soils that have glopes of more than 3 percent.
Alzo meluded are some small, sandy areas and marshy
spots that are mdicated on the map by spot svinbals,
The marshy areas hinder farming operations, especially
after periods of intense rain,

This soil is well suited to intensive row erops if it is
properly drained. It s wet because of seepage nmd run-
off from soils npslope, Tilth 1s menerally pood. but this
soil puddles if it is worked when wet, Because wetness
is enused i part by sidehill seepage, a drainage svetem
that intercepts laterally moving water is more effective
than other types. Stones and boulders are eommon in
many areas and need to be removed before this aail
can be eropped, Stones and boulders also interfere with
tile anstallation ot times. Capability unit ITw-1: wood-
land suitahility graup 9.

Clyde-Flovd-Schley complex, 1 to 1 percent slopes
(3718).—This complex consists of about 10 pereent Clyde
soils, 80 percent Flovd soils, and 30 pereent Schley 2oila
The pereentage of Schiley soils is greater in areas where
soils ndjacent to the complex have a higher content of
sand. The soils in this complex are poorly drained and
somewhat poorly dmined. These Hli{ﬂ are in small np-
land - dininagewnys and  are  associnted  with  better
dramed and more sloping Bassett and Kenvon soils,
In most places the Clyde soil is in the lower part of
the drainageway and a band of the Floyd soil borders
it The Schley soil is commonly at the head of drainage-
ways and typically is more aeid than Clyde or Flovd
soils,

These soils are suited to row crops if they are proper-
Iy denined, bt many areag are left in waterways fo
prevent formation of gallies, Large boulders are com-
mon, and they must be removed before the soils can be
cropped. Most of this complex is farmed with sur-
ronnding soils, beenose individual arens are generally
too small to e cropped separately, These goils reeeive
seepagre and runoll from more sloping soils. Tile drain-
we works well if outlets are suitable. Drainagewnys
that have a high concentration of water should be in
grass, Unpability  wnit Hlw-1: woodland  suitability
Froup ik

Coggon Series

The Cogrron series consiats of moderately well denined
goils that formed in 14 to 24 nches of loamy material
and wderlying glreinl till, These soils are moderately
gloping and are on upland ridges and siude slopes. The
native vegetation was trees,

In a representative profile the surface layer is very
dark gray loam about 4 inches thick. The subsurface
layer is dark grayish-brown loam about 5 inches thick.
The subsoil is about 51 inches thick. The upper 23 inches
15 brown and yellowish-hrown loam. The next 9 inelies
i yellowish-hrown, firm loam that contains mottles, The
lower 19 inches is mottled yellowish-brown, light-gray,
and Tight-brownish gray, firm loam.

Coggon soils are moderately permenble in the friable
upper part of the subsoil and moderately slowly per-
meable in the firm lower part, Water moves more vapid-
ly in the loamy overburden than in the glacial till, and
it aceumulates at the glacial till contact, resulting in wot
seepy spots in some years, These suils have high avail-
able water capacity, They are very low to low in avail.
able nitrogen, low in available phoesphorus, and very
low in available potassium. They contain little orsune
matter, except in the surface laver of undisturbed nrens.
They arve acid where they have not been Limed within
the last 5 vears,

These soils are suited to row erops if they are properly
managed,

Representative profile of Coggon loam. 5 to 9 pereent
slopes, moderately eroded. in a cultivated field. 400 foot
west and 100 feet south of the northeast corner of N1,
NW14 see. 12, T, 84 N, R. 8 W.:

Al—0 to 4 inches, very dark grny (10YTC 2710 light lonm
wouk, doo, granulae strocture ;) Feialide ; slghtly acid;
eltar bonndary,

AZ— to D inches, dark graylsl-brown (10YR 470 light
I ;. weak, thin, platy striactore frinble; medivm
welill : elear boundary,

B1—9 to 11 Inches, brown (10YIE 5/8) loam ; weak, foe, sobe
fngnlar Mocky structure; friablo: medinm  meid
gradunl houndary,

B2t—14 10 24 meles, vellowich-brown (10YT0 540 lwsavy
loami ; brown (10YIR 5/3) ped exteriors: muadernte,
flue, subangular Wocky steoeture; Triable; fow, thin,
ilscontinnons elay  Glos;  diseontinuons, lght-geay
(1I0Y K 7/2, dry), grainy contings: stromgly  owld ;
clear boundary,

TIDB226—24 {52 [neliex, yellowlsh-lirown CIOY I G/6) Bieavy
Infiin thnt  eontains nemerous  peblles ;  modernte,
il subingular Moecky stroctuee; fien: tdn ils-
continuous elay Glms: nearly eontinnons, light-gray
(I0YR 7/, dry), grainy continge; numerons black
oxhile convretions; discontinnons band of pebbles at
i depth of 55 to 96 incles ) stronpgly aeld; geadond
Irpidary,

HEBZN—A2 41 inehes, yellowlshi-brown (10YR 500 henvy
loam  that econtnlng sowe pebbles; common, (e,
iistinet, prayish-lrown (25 4/ mottles  ad
compnag,  distinet, Tght-gray (10YR 5/2) mottles
wonk, conrse,  prismatic  steueture  breaking (o
mderate,  wedinm,  subangzular Iocky  strueciure;
firm s discontinuous elay Glns on snefnee oF judds and
i ront ehannels : nimerons black oxfde coneretions :
strongly neid ; gradual Bowmdary,

TIBEL—1 to 60 Incher, mottled yellowish-brown (10Y 1 5/6),
Heht gray (10YRR 7/2), amd Meht brownish 2Ty
(LAY 6/2) henvy lonm that eontaing some pelibles ;
Wk, coarse, prismotic stroctaee; firm; few, ihin,
discontinwons clay Mms on =urfaces of peds amd In
roul clinnnels ) nnmerons Wack oxide conerotions :
steangly achd.

The solum typically i alont 00 Inches thlek but rooges
from 50 (o 70 inches In (ilekness The A1 horigan i ® to d
Ineles thilek and is commonly very dark geay (10YRR 2/1)
or very dark geayish brown (10YIR 3/2), Where present, the
Ap horizon typleally s dark gragish brown (10YR 4/2) or
brown (I0YR /80, The A2 horlzon 15 dark geavish brown
(10X R 4/2), grayish brown (10Y K 5/2), or brown (10YR 4/8
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or 5/, In somewhot erodied orens most of the A2 horizon
is Incorporated Into the Ap borigon. The A horigon s typically
lissiemy Dot ravengeees b =800 locimn that contains enongh =und fo
bave a gritty [eel, The upper part of the I3 horizon ranges
from brown (10YR 4/ 1o yellowish brown (10YR §5/6G).
The lower part of the I bovizon is yellowish liown (10YR 54,
8/6) or strong brown (VOYRO5/6, 5758, and mottles that
have a chroma of 2 or lower inercase o size amd nombeer

ax depth Increases below a depih of about 30 luches. The
B2 horizon commonly B beavy Jomm bt enoges (oo misdinm

loam, light elay loam, or samly clay loam,

Coggon salla formed In materelnl similar to thot in which
Das=ett, Kenyon, Oran, aml Wanlweek soils formed, They
have o thinner or Hghter eolored A borlzon thnn Bassett and
Kenyon soils, They have a browner B horizon and are better
drajoped than Oran soils, Coggon soils conlain more suml in
the ey part of the solum and are shallower o glacial il
than Waubeok soils,

Coggon loam, 5 to 9 percenl slopes, moderalely
eroded (302C2).—This soil 13 on convex ridges and side
glopes, It commonly is adjacent to Bassett and Chelsea
soils,

Included  with this soil in mapping are arveas that
have been little affected by erosion. These areas are in
pasture or woodland,

This soil is suited to row crops when it is properly
managed. It is subject to further erosion if it is cul-
tivated. Beeause permeability in the lonmy overburden
differs from that i the underlyving slacial till, water
tends to necumulate at a depth of 18 inches and produces
a temporary high water table, especially early in spring.
Beeanse adequate erosion control and drainage are difli-
cult, a vombination of terracing and tile diminage is
necded in some places, Capalality unit Ille-1; woodland
suitnbility group 6.

Colo Series

The Colo series consistz of poorly drained soils that
formed in moderntely fine textured alluvial deposita
These soils are nearly level and arve on flood plains and
in npland deainagewayvs. Native vegetation was waler-
tolerant grasses and sedges,

In a representative profile the surface layer is black
gilty elay loam about 35 inches thick, The next layer is
very dark gray silly clay loam about 7 inches thick. The
substeatum, at a depth of 45 inches, is olive-gray siliy
clay loam that Las light olive-brown to strong-brown
mottles,

Colo goils have moderately slow permeability and high
availuble waler eapaeity, They nre low (o medium in
available nitrogen, mediom in available phosphoris, and
very low in available potassiom. They generally are
neutral to slightly acid and generally do not need lime.

Areas of these soils that are not subject to overflow
beser |'|1-l|||l'1|l|:. or are nob eul. up l-_t old strenm chunnels
are smited to mtensive row cropping. Areas that arve
frequently subject to overflow gencrally are in pasture.

Bepresentative profile of Colo silty clay lowm, in a
permanent pasture, 620 feet east and 100 feet south of
the northwest corner of SEVSEL see. 14, T, 82 N
I T W.:

Al ta 12 inches, back (N 2/70) silly eloy loam ; modernte,
fine, @ranmlar  strueture:  friable;  slightly  acid:
gradual loumdary,

13 to 20 juehes, black (N 2/0) =ity elay loam ; mod-
erate, voery fine, snbangular Woecky steoctore: fri-
able; weateal ;5 gradunl bowmlary,

AlZ-

ALE 20 to 3% inches, black (N 2/0) =ilty clay loam; mod-
erate, oe, prismotile steoacture breakiog o osler-
ate, medinm, angnlar aml subangular blocky stroe-
ture; firm; neateal ;] greadunl boundory.

AC—35 to 45 Inchex, very dark gray (10YIR 3713 silly clay
lomm ; mowdernte, foe, prismatie steaetare ; 0rm ; neo-
tral; gradual boumdary,

Clg—40 to B3 Inches, olivegray (5Y 5/2) light silty clay
b 3 Pesw, Mo, olistioed, Hghit ollvee-brown  (205Y
Gy mottlos: wenk, conrse, pricmatiec stroctore;
firm; dorkgeay (10YR 4/1) contings around old
rocl chapnels; black (N 200 Krotovioas aboul 2
Inehies In dimmeter ; newtend ; geadual boundary,

C2g—063 1o G1 inches, olivegray (OY O/2) lght silty clay
loam ; many, fine, prominent, =trong-brown (7.0YI
a0 ol les : massive ;. Creinhile ;. oeoatenl.

The A horizon ranges (rom 36 inches (o about 50 ineles
in thickness, The A horizon i black or very dark gray silly
clay loam. In the A Lorizon, value is 2 or & aul cliroma is
0 oar 1. The upper 10 Inches of the A horizon ranges to
heavy @il loam, Below o depth of 10 inehes the eloy content
is commonly 30 to 35 percent, but thin layers that are
ax el as S5 pereend elpy, Colors (il bave a0 valoe of 2 or
4 extend to o depth of 36 lnches or more. The © horigon
s g e of 25Y or 5, o value of 3 (o 5, awl o chromn
of 1 or 2, but few to eommon high-eliromn mottles ceeur
in sooe places ITn places sandy or gravelly borleons ore
below a depth of 4% jpehes, Reasction i= slightly acid to
neutral throughout the solum,

Colo =oilx pre associabed wilh Keapebsse aomd Spillyville soils
aml are In the same drainnge clo=s a2 Clyde and darshan
frolls, Coln soils contain more clay aml hoave o grayer G
horizon  than Kennelee and  Spillville soils, which formed
In similar mnterial, They econtaln lesz saml sl boave n
thivker A lorizen thon Clyde aod Moarshan soils,

Colo silt loam, overwash (0 to 2 pereent .-1n!m}
(133 4 }.—"Thiz s0il iz on flood plains and in narrow upland
drainngewnys. It is mnum}nf_\' associated with Kennebes
anel Spillville soile on bottom lands.

The profile of this sm! 15 similar to the one deseribed
as representative for the series, but it has G 1o 20 inches
of recent overwash over a black silt loam surface layer,
The overwash is dark gray to dark brown silt loam.

This =oil is well snited to row crops and ean be used
intensively for that purpose, 1t is generally not =0 wet
as Colo silty elay loam, which has no overwnash. but 1t
benefits from artificial deainnge, Deecause the surface
laver is &ilt loam, plowing is casier on this soil than on
other Colo soils, and preparation of the seedbed is ecasier.
l)irl"]’hill” h.'l'l'.'ll.,'{'.\‘_\ I"l.lll.h:l'“{'tl'l,l (K111 H|i1.‘\ L1 l.‘-lllll{" Illilllll't-
this sl from siltation. Capabihty wt Llw-1; wood-
land suitability group B,

Colo =ilty ¢lay loam [133).—Thiz =o0il iz nearly lovel
on fload plains and in narrow upland drainagewavs. Tt
ig associated with other bottom-lamd soils sucl as H'l“]-
ville and Kennebee, Tlus soil has the profile deseribed
ns representative for the series,

Ineluded with thiz =oil in mapping are small areaz of
soils that eantain more c]:ly in the sulsoil than this mi],
and they are a little wetter and do not drain so well.
These soils commonly are in depressions or potholes,
aned drainage 18 o sovere limitation to their wse. Open
thitehes are needed in some places to remove .laurlj:u'u
water, beenuse tile dminage does not function properly
becanse of the fine-textured subsoil, Also ineluded are
urens of soils where the surface laver is thinner and
darker coloved than that of this soil.

This soil is suited to mtensive row erops il it s denined
amd protected from floading, Arveas that are Trequently
flosdded are used mainly for pasture, This soil is wet as
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a resull of Mooding, slow runofl, or a high water table,
Plowing is difficnlt and is delaved at times beeanse of
excessive moisture. The soil puddles readily when wet
and becomes cloddy and hard when dry. It generally is
})Iuwed in fall, when mosture conditions are more
avorable. Capability unit TTw-1; woodland suitability

gmu]lu D
Colo-Ely complex, 2 to 5 percent slopes [118].- This
complex consists of about 50 percent Colo soils, about 30
J;ermnt Ely soils, and about 20 percent Judson soils.
‘hese soils are poorly dramned to somewhat poorly
drained. They arve along small steeams on uplands, They
are commonly associated with more sloping upland soils
that are covered by loess. The Colo soils are nearer the
stream channels or waterways and are bordered by a
band of Ely soils. The Judson soils are above these two
goils and border them.

Ineluded with these soils in mapping are aveas of soils
that have deposits of light-colored overwash 6 to 20
inches thick.

Most arcas of these soils are eropped along with sur-
rounding =oils, because individual areas gencrally are too
small {o be l‘."l'l.lLllJL'.lI separately and beeause these arveas
arc narrow and irregular in shape. The soils in this com-
plex are gencrally wet because of overflow and seepage
from more sloping soils. Drainageways that have a high
concentration of water need (o be maintained in grass to
help prevent gullying. Tile drainnge is needad on each
side of some drainageways to remove the exeess water.,
Capability unit ITw 1; woodland suitability group 9.

Dickinson Series

The Dickinson series consists of well-drained to some-
what execessively drained soils that formed in 24 to 36
mches of sandy loam and underlying loamy sand and
sand. These soils are nearly level to strongly sloping
and are on uplands and on stream benches. Native vege-
tation was prairie grasses.

In n representative profile the surface layer iz very
dark brown to very dark grayish-brown fine sandy loam
about 19 inches thick. The subsoil is brown to dwk
vellowish-brown, very friable sandy loam that extends
to a depth of 33 inches, The substratum is dark vellow-
ish-rown {o  yellowish-brown loamy fine sand that
grades o line sand.

Dickinson soils have moderately rapid to rapid permoe-
ability and low available water capacity. These soils are
low in available nitrogen and very low in available
phosphorus and potassium. They are acid where they
have not been limed within the last 2 or 3 vears.

These soils are suited to row crops if they are properly
managed, but production depends on the amount and
timeliness of rain. They are subject to both soil blowing
and water erosion if vegetation is sparse,

Lepresentative profile of Dickinson fine sandy loam,
2 to & pereent slopes, in a north-facing area in u culli-
vated held, 156 feet west and 480 feet north of the
southwest corner of NW1,NW1; sec. 15, T. 85 N, I
6W.:

Ap—0 to 6 inchez, very dark brown {10YR 2/2) fine sandy
loam: weak cloddy. breaking to very weak, flne

granular structure; very friable; neutral; abrupt
boundary.

ALZ=d} o 10 Inclhes, very dark brown (10YR 2/2) fioe sandy
I ;. wenk, very Ooe, gennular structure; very frl-
able ) medinm acid ; gradoal boundary,

Ad—15 to 19 Inches, very dark graylsh-brown (10YR 3/2)
fine samdy loam; weak, mediom, suobangular blocky
structure;  very  frelable; wmedlom  achd;  geadonl
boundnry.

B1-10 to 28 inches, brown (I0YE 4/8) fne sandy loam:
wenke medium, subanzular blocky structure; very
friable; mediom achd; gradual honndary,

B2—28 to 33 Inches, dark yollowlsh-brown (10Y R 4/4) eandy
loam : very wenk, fine, subangular Mocky strociure:
very frinble; wediom weild ; grodon] boondary,

Cl—33 to 44 inches, dark yellowish-brown (10YR 4/4) loamy
fing sand; =ingle grain; loose; medivm acid; gead-
il houndary.

(=4 to T8 Inches, yellowish-brown (10YR 53/06) fine sand ;
gingle grain; loose; medinm aeld,

The solum ranges from 24 to 40 inches in thicknessz, Depth
to loamy =and and sand 5 commonly 24 (o S0 Inches, aml
sand particles are domionantly fine and medinm in <ize, The
A horizon ranges from bloeck (10XR 2/1) or vers dark
brown (10YIE 2/2%) to very dark grayish brown (10YIE 3/2)
T eolor mod From 10 (o 20 Toehes In ihilckness, The T8 lorizon
ranges from dark bhrown (I0YR 3/3) to brown (10YR 4/3)
in the upper part (e dark yellowizh brown (10YR 4/4) amd
yiellowish brown (10YR 54, 6/0) in the lower part. The O
harlzm  ranges from  loamy sand o ne saml, Reaction
ranges from elightly aecid to etrongly ackld in the most acid
part of the aclum.

Dickinson soils formed in wateial stmilac o tal o which
Tamont and Sparra snils formed. They are assoclarcd with
Boertram, Kenyon, Oling, and Tama soile, Thoey contain less
sand In the A and B horigona than Sparta solls and typleally
linve a thicker, darker eoloms] A bovizon than Lamont soils,

They contuin more =and In the lower horlxoons (han Kenyon
ond Min soils, and they do not have glocial il in the
lower part of the solum, They are not underlain by lmestone
Ileowck, ns are Perteam soila They confain  mere  soiml
throughout the profile than Tama solls,

Dickinson fine sandy loam, 0 to 2 percent slopes
[175A).—This =oil i3 on uplands and on stream benehes,
On uplands ir iz commonly associated with Kenvon and
Hl“l i 5-“'.| I‘.i ﬂlll] e HIﬂI'IiIIg nitkill?ﬂ}ll EH“S; o shreanm
benches it is commonly adjacent to Flagler, Saunde, and
Sparta soils, The surface layer 15 very dark brown to
very dark grayish-brown, very frinble fine sandy loam
about 20 inches thick. It is generally free of gravel, but
in some areas small amounts arve at a depth of less than
40 inches,

Included with this goil in mapping are small arveas,
especially on stream benchies, where gravelly sand is
Imlluw n depth of 40 inches,

This soil 15 snited to row crops, and pradoction ean
b good if rain is normal and timely, Tt i3 somewhat ex-
cessively drained and is droughty in some vears. It is
subject to soil blowing if it is cultivated. Capability
unit 111s-1; woodlamd suitability group &

Dickinson fine sandy loam, 2 to 5 perceni slopes
[1758).—This soil iz in convex areas on uplands and stream
benehes, On uplands it i commonly associated with
Kenyon, Olin, and Sparta soils and other Dickinson
soils; on stream benches it 1s adjacent to Flagler and
Sparta soils. The leilu of this goil is the one deseribed
us represeniative for the series,

Tnelnded with this soil in mapping are small areas
of soils that contain some grnvef low a depth of 40
imches,

This soil iz suited to row erops and production can be
good 1f rain 18 normal and timely. 1t is somewhat ex-
cessively drained and is droughty. It is subject to slight
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soil blowing and water erosion if it is cultivated, Capa-
bility unit 11Te 3; woodland suitability group 3.

Dickinson fine sandy loam, 5 to Y percent slopes
(175C),—This soil is on convex ridges on uplunds and
stream benches. It is commonly associated with Der-
tram, Kenyon, Olin, and Sparta soils and less sloping
Dickingon soils. The surface layer is very dark brown
to very dark grayish-brown very friable fine sandy loam
about 12 (o 16 inches thick,

Included with this soil in mapping are areas of mod-
erately eroded soils that are lower in fertility and con-
tent. of oreanie marrer than this Dickinson soil.

This soil is suited to row crops, and production can be
good if vain is novmal and timely, It is somewhat ex-
cessively dramed and 18 droughty, 1t 18 subject to shight
soil blowing and water erosion if it s enltivated. Copa-
bility unit ITTe-3; woodland suitability group &

Dickinson fine sandy loam, 9 to 11 percent slopes
(1750}, —This soil is on side slopes and ridges on uplands
and stream benches, 1t is commonly asgocinted with Ken-
yon, Olin, and Sparta soils and less sloping Dickinson
soils. The surface laver is very dark brown to very dark
;;l'.'lj."l:-ih-hmwn line H:ll!l‘l_\.‘ loam that is 10 to 16 inches
thick.

Included with this sotl in mapping are aveas of croded
goils that are lower in fectility amd content of organic
matter than this Dickinson soil. Also ineluded are n few
small avess of soils where slape is steeper than T perveent,
and a few arcas that have glacial till at a depth of about
10 inches,

This goil is exeessively drained and dreoughty, It is not
well suited o row erops, aud production depends on the
amennt and timeliness of rain. Tt is subject to slight soil
blowing and water croston, It 13 better auited to hay and
ssture than to row crops, Capability unit IVe 2: wood-
and suitability group 5,

Dickinson line sandy loam, loam substratum, 2 to 5
percent slopes [4098) —This soil is in eonvex areas on
uplands, It 13 commonly associated with Kenyon, Olin,
and Sparta soils and other Dickinson soils. The surface
Inyer 15 very dark brown to very dark grayish brown
very frinble sandy lonm about 20" inehes thick, The sub-
soil 15 hrown sandy loam that extends to a depth of abont
At inehes and is underlnin by loam glaeinl till,

Ineluded with this sail in mapping are small areas
of nearly level soils and areas of soils where underlying
glacial till is at o depth of more than 30 inches,

This soil is suited to row crops, and production can be
good if rain is normal and timely, It is drounghty ot
times during vears of below-normal rain, and it is sub-
jl'l'l Ty *.’-i”gni soil Blowing and water erosion if it is
cultivated. At times it is seepy in spring or after periods
of heavy rain, Capability unit ITle-3; u-.'mxllum}" suita-
bility group 8.

Dickinson fine sundy loam, loam substralum, 5 to 9
percent slopes (@09C) —This soil is in convex areas tuliu-
cent to drainageways or is on mounds on uplands. Tt is
commonly below other less sloping Dickinson sandy
lomms, It is commonly associated with Kenvon, (Min. and
Sparia soils and other Diekinson soils. Loam glacial till

Dickinson soil. Also included are small arcas of soils
where depth to till is less than 36 inches or is more than
3 inches.

This soil is suited (o row Crops, and production ean
be good if ram 18 normal and timely. In places it 12
droughty during years of below-normal rain. Tt is sub
ject to soil blowing and water erosion if it is cultivated,
Il“l.] iﬂ llllll.'l'."j- i'. iﬂ H-Eﬂ‘l]}' i". = Jl.'il'lu' or Hf'.l,“l.' ]K‘ril.‘ﬂl"'& nf
heavy rain. Capability unit I]L‘.‘—ﬂ.‘, wondland saitability
group 5.

Dickinson-Spartn-Tama complex, 5 to 9 percent
slopes [442C).—Thiz complex iz on ridgetops and side
slopes on uplands. The ridgetops are mainly on long,
narrow upland ridges that are oriented from northwest
to southenst. It consists of sandy and silty soils that
formed in wind-Blown material. It consiste of about 40
percent Dickinson soils, 30 percent Sparta soils, and 30
pereent Tama soils,

Theze soils are moderately well suited to row crops if
they are well managed. Production depends on the
amount and timeliness of rain. These soils are subject
to erosion, und the soudy soils are droughty, Terrnees are
diffienlt. to construet and maintain in the sandy arveas
Capability unit IITe-3; woodland suitability group 2,

Dickinson-Sparta-Tama complex, 9 to 11 percent
slo (4420).—This complex consists of sandy and silty
soils that formed in wind-Dlown muaterinl, These soils
are on uplands, 'U'his eomplex is about 40 percent. Dickin-
son s=oilz, about 30 pereent Sparta soils, and about 30
percent ‘Tama sofls,

Ineluded with these soils in mapping are small areas
of moderately eroded soils that are lower in content of
organic matter than the =oils in as this complex.

These soils nre not well suited to row eropz. They are
berter suited to hay or pasture. Production depends on
the amount and timeliness of rain. These soils are sub.
ject to erosion if they are cultivated, and in places they
are droughty, Terraces are dillicult to construct and
maintain because of the varviety of goils and the irregular
slopes.  Capability wnit IVe-2: woodland suitability
aroup .

Dinsdale Series

The Dinsdale serics consists of gently sloping to mod-
erately  sloping, moderately well  dreained  and  well
drained soils on uplands, Slopes are convex. "hese soils
formed in loess and underlying glacial till. The native
vegetation was prairie grasses,

In a representative profile the surluee layer is very
dark brown and very dark grayish-brown silty clay loam
about 11 inches thick. The subsoil extends to a depth of
4% inches. Tt iz dark-brown and brown medinm silty
clay loam to a depth of about 27 inches. Below this it 15
1‘-‘"]1"“'iill‘]|]'“'i1-'11 LEH L] tlllll- II;I5 -F‘il'"fli_"‘lﬂ‘ﬂ“ 1] Illll] [_"I'“l\"
ishi-brown mottles. The substratum 15 yellowish-hrown,
mottled sandy clay lonm.

Dinsdale soils have high available water capacity and
moderate permeability in the upper part of the profile
and maoderately slow permeability in the lower part.
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These goils are well suited to row crops.

Representative profile of Dinsdale 3i|t;|,,' clay Toam,
2 to b pereent slopes, in a cultivated field, 10 feet cast
and M feet north of the southwest corner of NW1,
NW1, sec, 11, I, 62 N, R. 6 W.;

Ap—0 1o @ inches, very dark brown (10YR 2/2) Night =ity
clay loam; cloddy, beeaking to weak, fine, grannlar
struciure ;. frinble; wenteal elear boundary,

ATZ—0 o 11 Inches, very dork brown (10YI0 2/2) light silty
clay lonm; wenk, fine. granalar ol wenk, flne,
subangular Mocky strocture; friable; neutral ; grad-
wal bodnry,

Ad—11 to 14 inches, very dark gravisl-brown {10YR 3/2)
light silty clay loam, dark brown (10YR 3/3) when
crusbinl ;. mnlernie, Jine, sulangular blecky  strue-
ture; friable; slghtly acid; gradual boundary.

Bl—14 to 18 inches, dark-brown (10YR #/8) medinm sllty
elay loann brown (T0YR 48 when erushed ; mod-

" . subangular blocky strocture frinhle;
aeid: gradual bonndary,

Bt 1% to 27 inches, brown (10YR 4/3) medium gilty clay
losum s swderate, fne, subangular blocky siructure ;
friabile : few, thin, discontinuous clay films: medinm
acil § clear boundary,

HNB22—27 10 35 inches, yellowlsh-broon {(10Y1 /) llght
by few, fine, faiot, strongbrown (T.5VI0 5,/0)
motiles; weak, medinm, prismatic struclure bronk-
Ing to weak, medinmg, subangular Wocky structure ;
friabde; few, ihin, discontinnons elay films: diseon-
tinuous, light-gray (I0YR 771, dry), gralny coal-
ings on vertieal faces: discontlinuons hand of Teh=
bles at o depth of 27 ta 20 foches; medium aeld ;
gradnnl bonndary,

IIN2—25 1o 45 inches, yellowish-brown {10YR 5/0) Leavy
lonm; brown (10YR 5/3%) ] exteriors: COmMmin,
fime, distinet, groyisi-rown (10YR G/2)  mobtles:
weak, medinm, prismale siructure; flrm; few, thin,
discontinuous clay films; nearly eontinnons, ght-
gray (10YR 7/2, dry), gralny coatings on vertleal
Taces; fow, faint, black oxide concretions: medium
neid ; grodunl boundary,

IIC-48 1o (0 inches, yellowish-brown (10TR G/6) eandy
clay loam; common, fine, distinet, light-gray (10YR
G/1) mottles; weak, coarse, prismatle strocture:
firm ; slightly acld.

The solum typieally Is nbout 50 {nehes thick bt romnges
from alout 40 10 60 inches in thickness, The lopss typically
I3 24 to 40 inches thick but ranges from sbout 20 ta 42
inches in thickness. The A horlzon Te Wnek (10YR 2/1),
very dark brown (I0YR 2/2), aud very dark gravish brown
(10YR 3/2). It ranges from 10 to 20 inches in Uliivkmess
in uneroded areas, The upper part of he B horlzon formed
in loess, It is dark brown (10YR 3/3), brown (10YR 4/8),
aml dark yellowish brown (10Y R a/1), and the clay content
ranges from about 20 {0 34 percent. The lower part of the
B lorizon and the © horigon formed In glacial till, These
horizons have a1 hne of 10YR or T0YK, n value of 4 or 5,
and a ehroma of 4 te 8 They have fow to common moliles
that hove o value of 4 to 6 awd a clicoma of 1 or 2, These
horizoms typically are lonm bur range 1o gandy clay lopm
awld light clay loam. In places a laver of sandy loam or
lonmy sand, ax much as 10 incles (hick, s hebweon the Jooss
amld the gluelal N, Roactlon Is medium acid to strongly
acid in the most acld part of the solum, Carlumutes are ot
a depth of alwut 45 0 G5 Inclies,

Dingdale soils formed in material similar to thae in whieh
Franklin, Klinger, Maxfiold, and Waubeek solls formed,
and they are associated with Kenyon and Tama solls, They
have a thicker, darker colored A borlzon than Wanbeok
solly, They formed in loess and glacial till, but the Tama
sofls have o solum that formsd entirely in looss, Dinsdale
soils have a browner B horlzon and are better dralnel
than Franklin, Klinger, and Maxfleld solls, They eontain
less =amd In the upper part of the profile and are deeper
to glacial HIl than Kenvon soils.

Dinsdale silty eclay lonm, 2 to 5 percent slopes
(377B).—This soil i in convex areas on uplands. It is
commanly sssocinted with Klinger and Tama soils and
more sloping Dinsdale soils. The profile of this soil is
the one deseribed as representative for the series.

Ineluded with this =oil in mapping are spots of sand
and areas of glacial till outerops, which are shown on
the soil map by special symbols. The sandy areas are
droughty and less productive than this soil, and the
u:||:l;‘i:l| tll areas are less productive and have poorer
Liith.

This =0il is well suited to row erops, but if it is culti-
vated, it is subject to slight erosion. Terrace cuts should
be minimized to avoid exposing the glacial till subsoil,
which is low in fertility, Capability unit 1le-1; wonod-
land suitability group 4.

Dinsdale silly clay loam, 5 to 9 percent slopes
[1377C1—This snil is in eanvex areas on uplands, It is
commonly associated with Kenyon and Tama soils and is
below less sloping Dinsdale soils, The profile of this sail
is similar to the one described as representative for the
series, but the dark surfuee layer is not so rhick and
glacial till iz at a shallower depth in places.

Ineluded with this soil in mapping are spots of sand
wid areas of till onterops, which arve indicated on the
soil map by special symbols, The sandy areas are
droughty and less productive than this soil, and the till
arcas are lower in fertility.

Thie oil is suited to row crops if it is properly man-
aged, but it is subject to erosion if it is cultivated. In
mast. places slopes are long and smooth and are snited
to terrace construction, Terrnee euts should be minimized
to avoid exposing the glacial till subsoil, which is lower
in fortility, Capability unit T1Te-1: woodland suitability
group 4,

Dinsdale silty elay loam, 5 (o 9 percent slopes, mod-
erately eroded (377C2.—This soil i1s in convex areas on
uplands. It is commonly associated with Tama and
Kenyon soils and genernlly is below less slo ing Dins-
dale soils, This soil has a profile similar to the one de-
gcribed as representative for the series, but erosion has
removed part of the surface layer. This soil is lower in
content of organic matter and i fertility than the un-
eroded Dinsdale soils. This soil puddles at times during
intense rains, resulting in increased rate of runoff. It
becomes cloddy if it is worked when wet.

Included with this soil in mapping are spois of sand
and areag of glacial till onterops, which are indiested
an the soil map by special symbols. The sandy areas are
dronghty and less produetive than this soil, and the
glacial till areas are less productive and lower in
fertility.

This soil is euited to row crops, but it is subject to
further erosion if it is eultivated. It needs more fertil-
izer than uneroded Dinsdale soils. Terrace cuts shoulid
be minimized to avoid exposing the glaeial till subeoil.
which is low in fertility, uanilit.:,- unit TTTe-1: wood-
land suitability group 4.

Dodgeville Series

The Dodgeville series consists of well-drained soils
Uit formed in 30 to 40 inches of loess and a thin Tayer
of clayey residuum underlain by hard limestone bedrock.
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These soils are gently to moderately sloping amd are on
convex uplands and n high benchlike areas. The native
vegetutlon was prairie grasses.

In a representative profile the surface layer is very
dark brown, heavy silt loam that grades to light silty
clay loam. It is about 14 inches thick. The upper part of
the subgoil is dark-brown to dark }*ul]uwiﬁll-]{lmwn,
friable silty elay loam about 20 inches thick. A thin layer
of mottled strong-brown and weak-red, firm silty cla
18 at a depth of 84 inches. The substratum, at a depth
of 47 inches, is partially weathered limestone and shat-
tored bedrock.

Diodgeville soils have moderate available water en-
pracity and permealilily. These soils are low to mediom
m avallable mtrogen and phosphorns and medium in
availuble |lmln35ium. They are acid where they have not
been limed within the last 5 vears,

These soils are suited to row crops, but unless rain is
timely they tend to be droughty. Erosion is a major
Dinznd,

Representative profile of Dodgeville silt loam, deep,
2 to b pereent slopes, in g enltivated field, 770 feet novth
and G5 feet west of the southeast corner of NW1,NW1/,
see. B2, T, B N, 1L &8 W.:

Ap—0 to & ineheg, very dark brown (10YR 2/2) Leavy sill
loam ; eloddy, breaking to weak, fine, granular strue-
ture; Criable; neuteal; clear bonnilary,

A1Z—S o 14 Inches, very dark brown (10Y1 2/2) lght silts
elay lonm; very dork grayish brown (10YR 3/2)
ped exteriors: weak, fine, granular steoctooe: frl-
able; mwedinm weld ; grodusl boundary,

Bl—14 to 1% inches, dark-brown (10YI0 3/3) light &ty elay
loam ; moderate, fine, subangular blocky =tructnre;
friable; medinm achid; geadund Deumdnry.

B2it—15 to 25 Inches, hrown (JOYIRR 4/8) silty olay loam;
moderate, medivm, subangulne blocky structure ; fei-
alle; strongly acid: gradeal beundary.

B22 =28 (o 34 inches, dark sellowlsh-brown (10YRR 4/4)
gilty elay loam} few, line, faint, greayvich-hrown
(10YR 5/2) mottles in lower part of horizon: mol-
eritle, wedinm, sulsngular blicky steoctiure . frialile :

fow, thin, digeoutinuons, dark-brown (10YR 3/3)
clay Mlns; few, thin, discontionous, Vghi brownlshs-

gray (10YR G/ dry), grainy contings; medivm
achd ; abrupt bouwndary.
HBS=—34 o 37 Inchex, moftled strong-brown (T.5YR 5/6)

nod weak-rod (Z5YR 552) ety elay; medinm, fine,
subangular blocky structure; flom ; continuons elay
films: slightly aecid; abrmpt boundary,

HR—37 Inches, lUmestone flugstone and shattersd lmestone
bedreack ; dark reddizh-hrown (5YRR 35 silty elay
between fogstones,

Thickness of e solum amd depbh fo oestone bedeock
ringe feom 30 to 90 juches, The A horizon has o hoe of
I0YEE, o value of 2 or & and a clhwvoma of 1 or 2, IL rauges
from 10 to 16 inches in thickne=s. The BI horizon hag a
e of 10YR, a value of 3 to 5 and a chroma of 3 to G,
It ranges from heavy slt loam to =ity clay loam. The ITR
lorizon, which formed in residuum weathered from lime-
stone, I8 2 to 6 Inches thick and I elay or slliy clay, The
clayey residuom is thinper than the defined range for the
wirlies

Dodgeville solls nre clogely aesocinted with Dinsdole ond
Toomn solls, Dolgeyille soils ace amdeclain by loeestome at
A depth of 30 to 40 inches, ot Dinsdale and Tama soils aee
T

Dodgeville silt loam, deep, 2 to 5 percent slopes
[2048).—This soil is on side slopes on uplands and in bench-
like areas. It is associated with more sloping Dodgeville

soils wml commonly is downslope from Dinsdale and
Tamn soils. The profile of this soil is the one described
as representative for the series,

Included with this soil in mapping are small areas of
soils in which loess is underlain by limestone bedrock
at a depth of less than 30 inches. In places limestone out-
crops are on the surface, and these areas are indicated
on the soil map by a speecial symbol,

This soil is suited to row crops if it is properly man-
aged, hmt it is droughty unless rainfull is timely. It is
subject to erosion if 1t 1s eultivated. Terrace construetion
is diflicult in some nreas beeanse of shallowness to
bedrock, Capability unit ITe 1; woodland suitability
group

Dodgeville silt loam, deep, 5 to 9 percenl slopes
(204C).—T'his soil is on convex side slopes on uplands or
in high benehlike areas, It is below less sloping odee-
ville soils and is commonly associated with Dinadale,
Tamna, or Waubeek soils. The profile of this soil is sim-
ilar to the one deseribed as vrepresentative for the series,
but depth to limestone bedrock is a little shallower.

Included with this goil in mapping are a few arcas of
soils in which loess is underlain by limestone bedvock
at a depth of less than 30 inches. Tn some places lime-
stone outerops are on the surface, and these areas ave in-
dieated on the soil map by a special svmbol, Also -
eluded are small areas of moderately ‘eroded soils in
which the plow layer is a mixture of the material orig-
imally in the surface layer and that in the sulsoil. These
eroded eoils are lower 1n content of organic matter than
this Dodgeville soil.

This soil is suited to row crops, but it is droughty un-
less rain is timely. It is subject to erosion if it 18 enlil-
vated. Terrace construction 1s diflicult. in some nreas le-
cause of the shallowness to bedrock. Capability unit
11Te-1; woodland snitability group 4. g

Donnan Series

The Donnan series consists of moderately well drained
to somewhat I[nmrl}' deained soils thnt formed in 20 to
40 inches of lonmy material and underlyving, very firm,
fine-textured, weathered glacial till. These soils e
gently sloping to moderately sloping and are on convex
side slopes and crests of ridges on uplands,

In a representative profile the surface lnyer is very
dark gray loam about 7 inches thick. The subsurface
layver is dark grayish-Lrown loam about 5 inches thick,
jl'iw subsoil is about 66 inches thick. The upper 14 inches
15 light olive-brown, mottled clay loam and silty clay
loam. The lower 52 inches is gray and olive-gray, very
firm clay.

Dannan goils have moderate permeability in the upper
part of the profile and very slow permeability in the
lower part, They have high available water capacity.
They are low in available nitrogen and very low in
available phosphorus and potassium. They are acid
where they have not been limed within the last 5 years.

In most yvears these soils are suited to row erops, but
because of the difference in permeability in the upper
and lower parts of the profile, these soils are seasonally
seopy and wet. They dry out slowly in spring and ean-
not be eultivaied soon alter in,
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Representative profile of Donnan loam, 2 to 5 percent
slopes, in a permanent pasture, 46 feet south and 53 feet
east of the northwest corner of SW1INW1; sec. 36, T.
86 N, R. 8 W.:

Ap—10 to ¥ inches, very dark gray (10YIE 8/1) loam ; eloddy,
breaking to wenk, fine, gronulne steoetuee: Crinble
neutral ; abropt boundary.

AZT o 12 inches, dark geayizh-brown (10YR 4/2) loam;
viery dork geay (10YIR 3710 on platea: weak, fine,
grannlar structure ot temds o e plaly o folalide;
peutrnl; clear boundary.

B1—12 to 185 inches, light olive-brown (205Y 5/4) clay loam;
grayish-brown (25Y 5/2) ped exteriors; moderate,
fltwe, sulsngulnre blocky strocture; firm;  steongly
achd ; greadual bowudary,

15 to 26 inches, lght olive-brown (25Y 5/4) silty
clay loam ; grayislebrown (2.5Y 520 ped exteriors ;
milerate, Ane, sabangular bloeky stormcture: firm g
thin dizcontinuous clay Alms; few, thing discontinu-
ous, light-gray (10Xt 7/2). gralny contingz on peds;
tedinm achd ;. elear boodacy.

TIBR220 =0 1o 37 inches, gray (3 571) elay: modernte,
very fioe, eubanguiar blocky steacture: very fiem
thick continuous clay films; slightly acid; gradual
boundary,

ITB23—a7 1o 78 Inches, olive-geay (5Y 5720 and olive (53
O/3) elay; weak, fine, subangular bocky strmctare;
very firm; thick continnous clay Olms; uamerons
quartz partieles that increase as Cepth  ineroases
ellghtly acid.

The solum ranges from 50 inclies to more than &0 inches
In thickness, Where (he solum Tocoesd o logmy  maierial, il
morges with a burled paleosol; therefore, the thickness of
the solum varies, The loamy overburden over the buried
soil ranges from 20 (o 40 fncles o (bickmess, The Al or Ap
horlzon 12 very dark gray (IOYR 3/1) or very dark grayish
brown (10X 3/2), It is @ to 8 inches thick, The AZ horizon
Iz dark groyish brown (10YR 4/2) or gravish brown
(1018 572, It is 2 to O inches thick, In places the A2
horfzon v Ineorporated  Into the  Ap  horlzon, Tho A
horigon ranges fram loam or silt loam to lght clay loam or
gritty slity ¢lay loam, The uwpper part of the B horizon Las
# hne of 10YR or 25Y, o value of 4 or 5 and a cheomn of
4 ar 4. Mottles that have a chroma of 1 or 2 are presont
in placee, The upper part of the B horlzon s clay loam or
loam but ranges to silty elay loam, The 11D horizon formed
In 2 elny or slliy elay palosol, T has o hoe of 53Y or 20%,
a value of 6 or 6, and a chroma of I to 3. Higher chroma
wiottles are common in places, Reaction is medinom acid to
strongly achl In the most acld part of the solum.
onnan =allz are askociated with Dassett, Dinzdale, Frank-
lin, Kenyon, Oran, aml Schley soils, They are underlain by
a clayey paleossl at a depth of 20 to 40 inches, but Dassett,
Dipsalale, Franklin, Kenyon, Oran, amd Schiley soils are pol.
. Donnan loam, 2 to 5 percent slopes (7828). This soil
iz on ridges and eonvex side slopes. It is commonly as-
sociated with Bassett, Dinsdale, Franklin, Kenven, Omu,
and Schley soils, The profile of this soil is the one de-
seribed as representative for the series, !

Ineluded with this soil in mapping are areas of soils
where the depth to gray elay (gumbetil) is less than 20
inches or slightly more than 40 inches. Also inelnded
are a few arcas of soils that have a sandy surface layer.
These arveas are indicated on the goil map by a gpecial
ﬁ;.'mh_:l. .- )

T'his =0il is moderately well snited to row erops. It is
subject fo slight erosion if it is enltivated. Most areas
are cultivated, and land unse is commonly determined
by the use of surrounding soils. )

Practices to control erosion on this soil slow down
movement of suefaee water amd et more water souk
into the soil, The extra water l.'llh'l'iug the soil I:IJIIIII‘"‘

I

cates drainage, especially in wet years. Consequently, a
combination of terracing and tilo drainage is needed
in places. Careful placement of tile is very important
because of very slow permeability in the uml]vrl_rin',:
subsoil, and tile drainage does not drain all aveas satis-
factorily. If the clayey subsoil is deep enounghy, tile can
be placed above this layer with satisfactory results.
Capability unit ITe-3; woodland suitability group 7.

onnan loam, 5 to 9 percent slopes, moderately
eroded [782C2).—This =oil 13 on ridges and convex side
slopes. It is commonly associated with Dassett, Dins-
dale, Kenyon. and Sechley soils. This soil has a profile
similar to the one described as representative for the
series, but eroston has removed part of the dark-colored
snrface layer, and this goil iz lower in organic matter
than uneroded Donnan soils,

[Ill_'llllll'l.l “'h!l tlli! lrl}il ill ||I1.‘ll]lli"“: ure nrens uf ROV
ly eroded soils where the clayey subsoil 15 exposed at the
gurface m places, These soils are lower in content of or-
ranie matter and in fertiliv than this Donnan soil. These
areas are shown on the soil map by a special symbol.
Also inclided are areas of soils that have a sandy sure-
face laver. These soils have a high inliltration rate and
in wet seasons are very scepy, but at other times they
are droughty.

This soil 15 moderately well suited to row erops. The
difference in permeability of the averlbneden of and the
clay subsoil results in water accumulating above the
clay subgoil. This results in a perchod water table and
seepy arens on Lthe side slopes, If the clay subeoil is
deep coough to provide sdegquate eover Tor Gile, this soil
should be tiled across the slopes to intercept seepage,

Practices to control further erosion on this soil slow
down movement of surface water and let more water
souk into the soil, The extra water complicates drainage,
Consequently, a combination of drainage and erosion
control practices is most likely to be successful. Becanse
of very slow permeability in the subsoil, eareful place-
ment of tile ig important. Capability unit I1le-1; wood-
Tl suiluhi“l'r group T,

Donran loam, gray subseil variant (0 to 2 percent
slopes) (772).—This soil is in swales on upland flats, It is
commonly associated with Franklin, Kenvon, Klinger,
and Maxfield soils and other Donnan soils, This soil
has a profile similar to the one descrilwd as representa-
tive for the series, Imt the upper part of the snhsail is
grayer, This soil is more poorly drained than other Don-
nan soils

Included with this soil in mapping are a few areas
of =oils in which the elay subsoil i3 at a depth of as
much as 48 inches. Also included are small areas of soils
on stream benches.

This goil is suited to row crops if it is drained. Drain-
age is necded beeause permeability is moderate in the
overburden and very slow in the fine-textured subsoil
and water accumulates above the subsoil. Surface drain-
age is beneficial because water tends to pond, For satis-
factory drainage, tiles need to be eloser together than in
most other poorly druined soils in the county, Even if
this soil is artificially deained, feld operations are coms-
monly delayed. Areas that are not deained are generall
in permanent pastore. Capability unit TTTw-24 woed-
land suitability group 9.
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Downs Series

The Downs series consists of well-drained soils that
formed in loess more than 40 inches thick. These goils
are gently nlnpmg to strongly sloping and are on up-
land ridees and gide slopes. They formed under pravie
Erasses and  timber, .

In a representative profile the surface layer is very
dark gray silt loam about 7 inches thick. The subsurface
layer is dark grayish-brown silt Joam about 4 nu.-!-‘u-:s
thick. The subsoil exiends to u depth of G0 inches. The
||pﬁn+r part. is brown silt loam. The lower part is dark
vellowizgh-brown to yellowish-brown Etltr elay lonm that
grades to yellowish-brown_silt loam. The substratum is
yellowish-brown, friable silt loam. . ;

Downs soils have moderats I'ﬁ'l“l'l'll‘."ﬂl':l]lt-;'." and h:gh
available water capacity. They are moderate to low 1n
content of organic matter. They are low in available
nitrogen, low to medium in available phosphorus, and
very low in available potassium. They arve acid where
they have not been limed within the last 5 years.

T'hese =oilg are well suited to row crops and generally
are used for this purpose. Concerns of management are
control of erosion and maintenanee of fertility.

Representative profile of Downs silt loam, 2 to § per-
cent slopes, in a northeast-facing area in a cultivated
field, 200 feet west and 300 feet south of the northeast
corner of NWULLSEY, see. 21, T, 83 N, E. 5 W.:

Ap=—0 tn T Inches, vory dork gray (I0VR &71) st losm,
slightly bigher chroma when knoaded ; oloddy, hreaks
ing to weak, fine, granular steocture; freiable;
=lightly acid, abrupt bouudary.
to 11 Inches, dark graylsb-brown (10YR 4/2) s
loam ; very dark grayish-brown (10YK 3/2) ped ex-
teriors: thick, platy structure brenking to wenk,
fine, sulmnguinr Wocky stroeturee; frinble; slightly
el ) eloar boundary,
to 15 inehes, beown (10YH 4/3) heavy sllt loam ;
dark-brown (10YR 3/0) ped exteriors; weak, fine,
subngulnr  blocky  stroctare; Crianble; very  fow,
light-gray (10X1t §/1, dry), grainy coatings; slight-
Iy acld; gradual boundary.

B21—10 1o 28 incbes, dork yvellowish-brown (10YR 4/4)
lght silty elay loam: brown (I0YR 4/3) ped ex-
teriors ; moderate, fine to medium, subangular blecky
structure; frialle: thin discontinnons elay  filma;
few, Ught-gray (I0YR 771, dry), gminy contings;
strongly acid; gradual boundary.

B2 —23 to 34 inches, yellowish-boown (10YH 5/4) light
silty clay loam; dark svellowish-brown (10YIRL 4/4)
sl extoriors : moderate, medinm, sabangalar hlocky
gtructure ; frinble; thin discontinuous clay Blms ; dis-
continnons, light-geay (10YR 7/1, dry), grainy cont
Iges ;. =irongly achl; gradual boumdary.

Balt—3 to 40 Inches, yellowlsh-brown (10XR 5/4) lght
#ilty clay loam; weak, coarse, prismatic structure
lreaking o weak, medinm, subangular Woeck= struc-
ture: friable: thin discontinuonz elay flms; fow,
discontinunous, light-geay (10YR 771, drey), grainy
coatings: few, dark-brown, oxlde coneretlons; onm-
erong  clay-filled pores; stroogly ocid;  grodual
honndary.

B2 —AG ta 60 inches, yellowlsh-brown (10YR 5/4) ellt lonm ;
few, Mo, Palod, Hght browalsh-gray (10YR 0/2) a2l
light-gray (J0XYR 7/2) mottles; weak, coars®, pris-
matie stroctore: discontingons clay  films; aliseon-
tinnous, light-geay (I0YK 7/1; dry ), gralny contings;
Frinide ; many dark-brown oxide conereilons; maony
clay-filled pores; medinm acld ; geadoal bowdary,

O—60 to 6 inches, sellowish-brown (10YR G/4) siE loam :
massive; Criable; fine, faint, lght brownish-gray

Ad—7

(1I0YR 6,/2) nnd steong-brown (TAYR 500 modiles;

many dark-brown oxide eonceretions; medinm acid.

The solum ranges from 50 to 70 inches in thickness, The A1
howlzon, where present, Is very dark greay (10YR 371) 1o
very dark grayizh brown (10YR 3/2). It ranges from 6 o
10 inehes in thickness, The A2 horizon ranges from dark

gravish brown (10YR 4/2) to brown (10YR 3730, It ranges
fromn 2 to 4 Inches In thicknest, Ton gome areax fhe A2 horbzon
ig invorporated wholly into the Ap horlson, The upper part
of the i horizgon commonly i3 dark hrown (10YR 2/3) or
Irown (10YR 4/8) amd grades (o a value of 4 or 5 aml a
chroma of 4 to G a8 depth increasez, The fnest textured part
of the B horizon is light to mediom silty loam, and the
clay content ranges from 30 to 35 percent, Low-chroma mottles
typleally are bWilow o dopth of 36 foeles, Heaetion b5 ouddibom
aeid to vory strongly neld in the moet aeid part of the <olom.

Downa soils formed in material similar fo that o which
Fayelte and Tama soils foromad, aml ey are associabed with
Waubeek solls. Downg solls bave a thicker, darker colored
A horizon (han Fayette soils but o thinner;, lighter colorsd
A lorigon than Tama soils. They differ from Wanbeek soils
In bolng frea of glacial (10 In the lower poel of e solom
that is characteristie of Wauleek solls,

Downs silt loam, 2 to 5 percent slopes [16281,—This
soil is on upland ridges or brond divides. Avens of steep-
er Downs, Favette, and Wanbeek soilz are downslope.
The profile of this soil is the one deseribed as vepresen-
tative for the series

This soil iz well suited to corn and soybeans. In most
slnees this soil is well snited Lo contonring and terracing
weanse of the long, nniform slopes. It is subject to shight
erosion if it is cultivated. Capability unit TTe-1; wood-
land suitability group 4. -

Downs silt loam, 5 to 9 percent slopes [162C). - This
goil is on narrow ridgetops and side slopes on uplands.
It is above or below areas of other Downs soils. This
snil has the profile desevibed as vepresentative of the
series, but in uncultivated areas the surface layer is
very dark gray to very dark brown silt loam about 5 to
8 inches thick. Also, the subsurface layer is distinet and
lighter colored, In cultivated areas the plow layer typic-
ally 18 very dark grayish-brown silt loam about 6 to 5
inches thiti{.

Included with this soil in mapping are a fow areas
of soils where the surface layer is thicker and darker
colored than that of this soil, and the content of organic
matter is higher,

This soil is suited to row uru]]ni. but it is subject to
erosion if it is enltivated. Capability unit I1Ie-1: wood-
Tanel suitability group 4.

Downs silt lncam.!'i to 9 percent slopes, moderately
eroded (162C2,—This soil is on the top of divides or on
convex side slopes on uplands, It has a profile similar
to the one deseribed as representative for the series, but
the surface layer is lighter eolored and some of the
original subsoil is mixed into it.

Most of this soil is used for crops. It is suited to this
use, but it is subject to further erosion if it is cultivatoed.
It s lower in condent of orgamie moaller and in avail-
able nitrogen than mmeraded Downs soils, 1t generally has
eood tilth but puddles and becomes eloddy iE it is worked
when wet, Capability unit TITe-1; woodland suitability
group 4.

Downs silt loam, 9 to 11 percent slopes (147D).—This
goil 15 on the convex side slopes below the less sloping
Downs soils and nbove more sloping Fayette soils. In
cnltivated arveas the plow layver ig very dark grayish
brown. In wooded areas and in areas used for permanent
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pasture, the surface layer is very dark brown or very
dark gray,

Although some areas of this soil are in pasture and
woodland, this soil is suited to occasional cro ing. Tt
is subject to erosion if it is cultivated. Capability unit
111e-2; woodland suitability group +.

Downs silt loam, 9 to 14 pereent slopes, moderately
eroded (16202).—This soil is mainly on side slopes helow
less sloping Downs soils and above more gloping Fayette
soile. The plow layer is very dark pgrayish-brown to
dark-brown silt loam, and some of the original subsoil
15 mixed into it

This s0il is suited (o oceasional row crops, but it is
subject to further erasion if it is cultivated. It is lower
in content of oreanic matter and in nvailable nitrogoen
than uneroded Downs soils, It generally has good tilth
but puddies and becomes cloddy if it is worked when
wet. Capability wnit IIe-2; woodland suitability gronp
i

Ely Series

The Ely seriea consists of somewhat poorly drained
sotls that formed in sediment washed down from looss-
covered adjacent hillgides. These soils are gently sloping
on foot slopes and fans where waterways empty into
the bottom lands. The native vegelation was prairie
Hrussos,

In n representative profile the surface layer is about
20 mnches thick. It is very dark brown silt loam in {he
upper 7 inches. It grules to black and very dark pray
light silty clay loam in the lower purt. The subsoil is
dark grayish-brown light silty clay loam in the upper
part. and maottled yellowish-brown and grayish-lrown
ight silty clay loam in the lower Pt

Ely soils have moderate permeability and hich avail-
able water capacity, They are low to medium in avail-
able nitrogen and very low in available hosphorns and
potassium. These soils commonly are slightly acid where
they have not been limed within the st & vears,

These soils are well suited to row crops if they are
woperly managed. Becanse scepage Trom the uplands

eeps these soils wet, tilo drainage is necded in some
places, In some places siltation from higher lying erod-
ed, sloping soils is a concern. '

Representative profile of Ely silt loam, 2 to 5 per-
cent slopes, in a cultivated field, 740 feet norih and 630
feet west of the souihenst corner of SEVNW14 see. 2,
T. 82 N,, R. 6 W.: '

Ap—0 ta 7 inches, very dark brown (10YR Z/2) il Joam:
eloddy, breaking to moderate, fine, Eranular structupe :
friable ; neuatral ; sbropt boundary.

A1Z—7 to 21 Inches, black (10YIE 2/1) light slliy elay loam -
modernte, fine, granular structnre ; frinhle neutral §
clear boundary.

A3=21 to 20 inches, very dark gruy {(10YR 8/1) Hght silty
elay loam, very dark grayish brown (10YR &5
when kueaded ; woenk, medinm, subangular blocky
structure breaking to moderate, fne, granular strue-
ture; friable; slightly acid; clear boundary,

B2 to 43 inches, dark groyish-brown (10YR 4/2) lght
ailty elay loam ; very durk grayish-brown (10YIL 3/2)
1l exterlors; common, fine, distinet, yillowish-hrawn
(I0YR 5/G) mottles and Tow, fing, distinet, light-
gray (20Y T/2) mottles; weal, medium, sulningular
Mocky steneture; friable; few, thin, diseontinuous,

very dark grayish-brown (10YR 32 clay (Mms on
vertieal cleavage faces: neutral; graddual hosnnidary.
to 71 inches, mottled yellowish-brown (10YR 5y
and grayish-brown (257 6,/2) light sllte elay loam :
ndderate, mediom, prismatie structure: feialle: fow
dark-brown (TO5YIR 4/4) oxide coneretlons ; slightly
acld.

B3—az

The solmmn commonly s more than 48 inches thick Tut
ranges from 40 fnchos to more than 70 jonclies In thilcknees,
The A horlzon i black (10YR 2/1), very dark brown [(10Y IR
2/2), very dark gray (10YR 3/1), or voery dark grayish brown
(10YR 8/2). Color that hag o value of 3 extends to o depth
of 24 to 36 Inches, The A horizon is silt loam or light <ilty
elay loam, The I horlzon typleally 1s dark gravieh beown
(10YIV 4/2) or grayish brown (10YR 5/2), but in places the
lower part Is higher in chromn but has low-chrows ol o,
The B horizon ranges from light to wediom sty olay loam
und g about 30 to 35 peceent elny. Reaetion typically s
slightly achl to medlum aeld in the most acld part of the
sulum, It In places it is newtral thronghont.

Ely soils formed o material similar to that in whiel
Colo and Judson soils formesd. They have n browner I
horigon and are better drained than Colo aoil=. They liave a
grayer B horizon aml are not 8o well drabimd as Tudson sofls,

_ Ely silt loam, 2 to 5 percent slopes (1288). This soil
15 on_footslopes or alluvial fans. IL is commonly asso-
cinted with Colo and Judson soils and is below Dinsdale,
Downs, anmd Tama soils, )

Included with this soil in mapping are small arcas
of soils that have 6 to 20 inches of light-colored silty
overwash, _ ]

This snil is well suited to row crops if it is well man-
aged. Becanse of seepuge from adjacent areas, use of
intereeptor tile helps to remove this excess water, Arens
of this soil are small, and in places their use is deter-
mined by that of the surreunding soils, Tapability unit
Ile—t: woodlnnd suitability group 7,

Fayeile Series

The Fayette series consists of well-drained soils {hat
formed in loess more than 40 inches thick. These soils
are mainly on ridges and side slopes on uplands. but
there ure small areas on benches adjacent to major
streams. Most of the Fayette soils on uplands are alon
Cedar and Wapsipinicon Rivers and Buffalo Creck
Slopes range from 2 to 80 percent. Native vegetation
was Lrees,

In a representative Emﬁle in an unenltivated avea, the
surface layer is very dark gray silt lonm about 4 incles
thick. The subsurface layer is dark-gray to dark rray-
ish-brown silt loam about & inches thick. The sihaail
extends to a depth of about 48 inches and is hrown to
vellowish brown. It is silt loam in the upper part and
silty clay loam in the lower part. The substratum is
vellowish-brown, friable silt loam thut hasg a fow srayish-
rown mottles, '

Fayelte soils are moderately permeable and have high
available water capacity, The content of organic mat-
ter iz low except in the top few inches of areas that ape
uncultivated. These soils are low in available nitrogen
and potassinm and high in available phosphorus. They
are acid where they have not been limed within the last
J venrs,

The less sloping areas of Favette soils are suited to
row erops, The steeper areas are better snited to pasture
or woods.
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],{nljmg.r-nh'.'l"ln'- profile of Fayette silt loam, 2 to b
percent slopes, in an cast-facing arvea in a pasture, 26
feet cast and 792 feet south of the nm:tlm-.-u.ui. corner
of NEYNE1; sce. 12, T. 82 N, R. T W.:

Al—0 (o 4 inches, very dark gray (10YIR 3/1) ellt lonm;
wenk, fne, granolar  strocture;  Criable;  slightly
aedd 3 elear boundary.

21—t to T inclws, dark-groy (10YR 4/1) #ilt loam; some
very durk gray (10YR 8/1)  material from Al
horizon ; weak, thin, platy stroeture ; friable; slightly
acid ; elear bonndary,
to 12 inches, dark gravish-brown (10YR 4/2) ellt
lomm ; weak Lo mslerais, thin, platy structure:
frinble: light-geay (10YR 771, dry), groloy eontings
on peds; medivm acld 3 clear Boundary,
to 18 inches, brown (10YR 543 heavy silt loum;
brown ped exteriors: mosderale, foe and  mediom,
subnngular Moeky etructure; frinble; wnearly cons
tiuuous, light-gray (10YR T/1, dry ), grainy coatings
o peedds 3 el aeid ;. gradoal boundary,

B2it—1% ta 7 inches, yellowish-brown (10%YR 5/4) Thht
gilty cloy loam; dark yellowigh-trown (10YR 4/4)
il exteriors: moderate, flue, subaogular  blocky
wirpelnre: frinkie: thin discontinuous clay films and
discontinuous, lght-gray (0YR 771, dry), gralony
coatings on peda: strongly neld) grodunl boundary.

B2 —2T (o 33 incles, Jdark yellowlsh-brown (10YIE 4/4)

medinm silry  clay lonm; moderabe, wediaw, =ulbe
pogular blogky structure; friable; thin discontinnous
clay Milms and lightgeny (10XYR 771, dry), geainy
contings on puads; st rongly acld ; eradual boundary,

5 to 4% ineheg, yellowish-brown (10YR 5/4) light silty

clay loam; moderate, medium, priematie strocture
breaklog o moderate, medium, subangular blocky
stenetre: teiable: thin diseoutinuous clay Glms and
light-gray (I0YK 771, dry), grainy coarings; few
dark-brown oxide coneretivns; strongly acid ; gradual
Bonmlary.

C—48 to 70 inches, yollowlsh-hrown (10YR 5/4) silt loam:
fow, fine, faint, geayish-brown (10YR 5/2) mottles;
massive and bas some vertical cleavage; clay
aeeumuintion in some oot channels; stronsly acid,

The solum ronges Trom 45 to 60 inehes or more In ihicks
ness. The Al horizgon s very dark gray (J0YR 3/1) or voery
dark graylsh bhrown (10YR 3/2) and ranges from 2 to 4
fuehes in thickooess, In cultivated sreps the Ap horlzon ranges
from dork gravish brown (J0YR 4/2) to brown (10YR «4/3
or 5/%). The A2 horizon typically i3 dark graylsh brown
(I0YR 4/2) e ranges (o grayish brown (0¥ R §/2) and
brown (10YIX 5/3). It ranges from 4 to 8 Inehes In thickoness,
Tn eroded areas the A2 borizon is incorporated wholly into
the Ap horizon in places. The B2t horizon Is 4 or & In value
and ranges from 3 to 6 in ehiroma, Texture of the B2t horlzon
commaonly is light to medium =ilty elay loam that hos a clay
conlenl of 25 to 4 percent. Mottles that have a hue of
WYR or 25Y, & value of 5, aml a chroma of 1 or 2 are
present in the lower part of the B norlzon aod n the C horkzon
in some places. Depth to these grayish mottles genorally
deercases as slope gradient fnereases on convex slopes, Re-
action is strongly aeid to very strongly acid in the most neld
part of the solum,

Fayette goils formed in materinl similar to that in which
Downs, Senton, aud Tama soils formed. They have a thinner
dark eolored A horigzon and a more distinet AZ horizon than
Prvwns amd Tama solls, They have more clay in the D horizon
than Seaton soils,

Fayelie silt loam, Z to 5 percent slopes [1430).—1his
soil is on moderately wide ridgetops on uplands that are
covered by loess, The profile of this soil is the one des-
eribed as representative for the series. In wooded areas
a thin layer of leaf litter is on the surface in places.

Ineluded with this seil in mapping ave small areas of
Fayette silt loam that is nearly level and small areas of
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goils that liave a thinner surface layer than this Fayetie
E‘J.:II t)i..’{.'llll!"{! U‘I UTlIHilIII. N

This soil is well suited to corn and soybeans, but it is
subjeet to erosion if it 1s cultivated, Capability unit 1le-
1; woodland suitability group 4. i

Fayette silt loam, 5 to 9 percent slopes (143C).—This
Fayette soil is on convex side slopes and narrow ridge-
stops, In most places it is above more sloping Fayette
:ﬁl_its. A few areas are on stream benches along Cedar

iver,

Muost. of this soil is in timber or is used for pasture,
This soil is suited to corn and soybeans, but it is sqltjmt
to erosion if it is cultivated. Most arcas of this soil are
suitable for terracing because of the uniform length
und shape of the slopes. Capnbilily umt HTe=1; wood-
land sunitahility group 4.

Fayette silt loam, 5 to 9 pereent slopes, moderately
eroded (163C2), This soil is on convex side glopes and
narrow ridgetops. It ig commonly above more sloping
Fayetie H.I-it\. This soil has a profile similar to the one
deseribed as representative for the series, but erosion has
removed part of the surface and subsurface layers, and
gome of the brown to dark vellowish-brown subsoil is
mixed into the plow layer, which is dark grayish lwown.
The plow layer is lighter in color when dry and is lower
in content of organic matter and in fertility than that
of uneroded Fayvetre soila. It beeomes eloddy if worled
when wet and puddles at times during intense pains,
resulting in more runoff and retarded plant growth.

All of this soil was formerly cultivated or 18 now culti-
vated, This soil is suited to row erops bub is erodible if
iL is cultivated. For good growth of crops, more fertilizer
15 needed on this soil than on Fayette soils that are not
eroded. Most arcas are suitable for terracing because
of the uniform length and shape of the slopes. Capability
unit ITle-1; woodland suitability group 1.

Fayelle silt loam, 9 to 14 pei'cnnlf) slopes [1530).—
This soil is on convex side slopes and on narrow ridge.
tops on uplands. It is below ;less sloping Fayette soils
and above steeper Fayette and Sogn soils. A few areas
are on stream benches. In uneultivated arcas the surface
layer is 2 to 4 inches of very dark gray silt loam. Also,
in cultivated areas part or all of the original subsurface
layer is mixed into the plow layer.

Inelnded with this soil in mapping are some small
areas of soils that have a thinner, lighter colored
surface layer and are lower in content of organie matter
than this Fayeite soil.

Most of this soil is in timber or i3 used for pasture.
This soil is suited to oeceasional row crops if it s
properly managed. It is subject to erosion if it is cultiva-
ted. In most areas slopes are generally long and uniform
and are well suited to conservation practices. Capability
unit IITe-2; woodland suitability group 4. .

Fayette silt loam, 9 to 14 percent slopes, moderately
eroded (14302).—This soil is on convex side slopes and
narrow ridgetops. It is below less sloping FFayette soils
and above steeper Fayette and Sogn soils. A few areas
are on sleenm benches, ‘Uhas soil has a profile similar to
that described as representntive for the series, oxcopt
that erosion has removed part of the surface and sub-
surface Inyers. The dark grayish-brown plow layer is
a mixture of material from the brown to durk yellow-
ishi-brown subsoil and the original surface laver. The
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plow layer of this Fayette soil is much lighter in color
when dry and lower in fertility and content of organic
matter than that of uneroded Fayette soils, This soil
becomes eloddy if it is worked when wet, and in places
it puudidles during intense raing, resulting in more run-
off and retarded plant growth.

All of this soil was formerly cultivated or is now
cultivated, For good growth of crops, more fertilizer is
required on this =oll than on uneroded Fayelte soils.
Slopes are generally long and uniform and are well
smited fto conservation practices and to oceasional row
cropa, Capability unit  TI1Te-2; wondland snitability
roup 4.

Fayette silt loam, 9 to 11 percent slopes, severely
eroded (14303).—This soil is on short, eonvex side slopes
or on long, somewhat uniform side slapes. The areas are
dissceted by a few gullies in places. This soil is below
less sloping Fayette soils and above more gloping Fayette
soils. 1t has a profile gimilar to the one deseribed as
representative for the series, bul it is severely eroded
and the present surface layer is commonly brown silt
lonm, but in places it is silty clay loam. This Fayette
soil is lower in fertility and content of organic matter
than uneroded Tayette soils. It puddles easily during
ntense rains, resulting in more runoll and retarded plant
growth,

Included with this goil in mapping ave a few arcas of
less eroded Fayette soils that are darker in color and
higher in content of organic matter than this soil.

‘T'his soil can be used for occasional row erops, but it
is better suited to hay and pusture. Capability unit 1Ve—
1; woodlund suitability group 4.

Fayette silt loam, 14 to 18 percent slopes (1536).—This
soil is on long, convex side slopes that are dissected by
waterways in places. It is btlr;:' less sloping Fayette
goile and above steeper Fayette and Sogn soils. In
wooded arens this soil has a thin leaf litter covering the
very dark gray silt loam surface layer. The silt loam
aubsurface layer is distinetly lighter in eolor than that
in the profile deseribed as representative for the series.

Included with this soil in mapping are a few arcas of
soils that have a thicker, darker colored surface laver
and a gher content of organic matter than  this
Favette so1l.

Most of this soil is in timber or is used for pasture.
Tt is better suited to hay and pasture than to row erops.
It can be used for row crops when hay and pasture
need  renovating.  Capability  unit TVe-1; woodland
suitability group 4.

Fayetle silt loam, 14 to 18 percent slopes, moderately
eroded (16362, —This soil is on convex side slopes that
are dissceted by waterways in places. Tt is below less
sloping Fayette soils and above steeper Fayette and
Sogn sgoils, This soil has a profile similar to the one de-
seribed ns representative for the scries, but the dark
grayish-brown plow layer ig a mixture of material from
the brown to dark yellowish-brown subsoil and the
original surface layer. The plow layer is much lighter
in color when dry. Part of the surface and subsurface
layers hus been removed by erosion. The plow layer of
this Tayette soil is lower in fertility and content of
organic matter than that of uneroded Fayetie soils.
In places this soil puddles during intense rains, resulting

in inereased runoff and vetavded plant growth. This
H’“H iﬂ-"l."‘“lll."s l:lllli.l!l"p' i.{ il i!i “'Ul']'“‘ll “'IIL"II wiel.

Included with this soil in mapping are small arcas
of soils that have a darker. thicker surface layer and a
higher econtent of organie matter than this Fayetto soil.

This soil is cultivated or was formerly eultivated. Tt
is better suited to hay and pasture than to row erops.
It can be used for row crops when the pasture needs
mnm'u?ng. Capability unit IVe-1; woodland suitability
U .

I*‘:illyntte silt loam, 14 to 18 perceni slopes, severely
eroded [14363).—~This sail has short, canvex slopes that
have been dissected by gullies and waterways, It is below
less sloping Fayette goils and above steepor Fayette and
Sogn soils. The present surfaee layer is geneenlly brown
silt lonm, but in places it is silty clay loam. This soil is
lower in content of orcanic matter and fertility than
les= eroded Favette soils. During intense rain this =oil
puddles  readily, resulting in increased runofl and
retarded plant growth. This soil is cloddy if it is
eultivated,

This =oil is better suited to hay and permanent pasture
than to row erops. Capability unit VIe-1:; woadland
suitability gruu]l] 4

Fayette silt loam, 18 to 10 percent slopes [1607).—
This soil 15 on side slopes that are commonly along Ue
dar and Wapsipinicon Rivers and Buifalo Creel. It is
below less sloping Fayette soils. Tn timbered arvens this
soil has a thin leaf litter eavering the very dark gray
surface layer.

Included with this soil in mapping are areas of soils
that are steeper than this soil, and outerops of lime-
stone are in some places.

Most of this Fayette soil is in timber or is used
for pasture. This so1l is better suited to pasture, timber,
and wildlife habitat than to most other uses, In many
areas it is dillicult to renovate pastures safely with farm
machinery because of the steep slopes. Capalility unit
Vle 1; woodland suitability group b.

Fayetie silt loam, 18 to 20 percent slopes, maod-
eralely eroded (16372).—This soil is on side slopes that
are commonly along Cedar and Wapsipinicon Rivers
and Duffalo Creek. It is below less sloping Fayette
goils, This soil hos a profile similar to the one deseribed
as representative for the series, but part of the surface
and subsurface lavers has been removed by erosion.
The dark grayish-brown plow layer is a mixture of the
brown material in the subsoil and the material originally
in the surface layer, This plow layer is lower in fertility
and content of organic matter than uneroded Fayette
soils. In places this soil puddles during intense rains,
resulting in retarded plant growth,

Included with this soil in mapping are some severely

eroded soils that are lower in content of organic matter
and fertility than this Fayette soil. Also meluded are
soils that are steeper than this soil, and onterops of lime-
stone are in a few places.
_ This soil is eultivated or was formerly cultivated, but it
is better suited to timber, pasture, and wildlife habitat,
In many areas it is difficult to renovate pastures hecanse
of steep glopes. Capability unit VIe 1; woodland =uit-
ahility group 5.

Fayette silt loam, benches, 2 to 5 percent slopes
(T1638).—This Fayette =oil iz on stream benches along
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Cedar and Wapsipinicon Rivers and their tributaries
It is commonly associated with Atterberry, Tama, and
Tell soils. In places sand is at a depth of 4 feet.

Included with this soil in mapping are a few arcas of
nearly level soils that are not subject to erosion.

This soil is well snited to row crops, but it is subject
to erosion if it is cultivated. Capability unit Ile-1:
woodland suitability group 4.

Flagler Series

The Flagler series consists of somewhat exeessively
drained soils on stream henches and uplands. These -unlfl-l
are nearly level to moderately sloping. They formed in
about 24 to 30 inches of stratified moderately coarse
textured alluvium and loamy sand and sand containing
some gravel. Native vegetation was mixed prairvie grasses,

In a representative profile the surface layver is very
dark brown and very dark grayish brown sandy loam
about 12 inches thick. The subsoil is dark-brown and
dark vellowigh-brown sandy loam in the upper part and
dark-brown gravelly loamy sand in the lower pari. The
substratum, at a depth of 40 inches, is yellowish-hrown
sand that contains some gravel,

Flagler soils have low to very low available water
capacity. Permeability is IIIU".]UT:II{H]}' rapad in the upper
part of the ]..'rl'ﬂli]u amd very rapud in the conse-testured
substratum. ‘I'hese soils are low in available mitrogen and
very low in available phosphorus and ]pnmssium. In most
{\]:m:ﬂ.thm‘ are acid and need lime where they have not
ween lmed within the last 5 Vs,

These zo1l= are suited to row erops. 'The major concerns
of munagement are droughtiness and soil crosion.

Representative profile of Flagler eandy loam, 2 to 5
e reend s'lu[wm in a south-facing., convex aren in a
permanent pasture, 350 feet east and 690 feet south of
the northwest corner of NEVINWI, see. 15, 'L, 86 N,
R. T W.s

Al—0 (o T Inehes, very dark beown (10YR 2/2) sandy loam ;
wenk, fine, granular strocture ; very [rinble ; medivm
ucid: gradunl boundary.

Al=T o 12 inches, very dork grayish-brown (10YR 3/2)
sandy loam; wenk, conrse, subangular blocky struc-
ture breaking to wealk, fing, grannular structure;
friable; strongly acid; gradual beundary,

Bl—12 to 19 incles, dark-brown (10YR 8/8) sandy loam
weak, coarse, subangular blocky structure breaking
to weak, fog, granuiar structure; very freiable;
steongly acid ; gradual boundary,

B22(—19 to 25 joehes, dark yellowlsh-brown (10YR 3/4)
conrse candy loam: very woeak, csoarss, subangular
blocky strocture; very frinble; some clay bridgiog
between sand gralns; strongly oacid; elear boundary,

B2 (o 40 inches, darkbrown (TAYR 4/4) coarse loamy

sand that contning about 10 percent gravel; very

weal, eoarse, sobangular blocky  structure ) very
friable; somwe clay coatings on =amd gralns; medinm
acld ! gradual boundary.

40 to 00 inches, yellowisli-brown (10YK 5/6) sand that
contnins some gravel; slogle grain: loose ; medinm
achd,

The solnm typically ranges from 30 to 40 inches in thick-
nees, Deplh to loamy sand, gravelly sand, or sand ronges
from 24 to 30 inches. The Al or Ap horizon i3 very dark
brown {(10YR 2/2) ur very dark grayish brown {(10YR 3/2),
The A horizon ranges Tfrom about 12 to 20 inches in thickness,
The B2 horizon has o hue of 10YRE or T.5YR, a value of 3 to
o, md o chiroma of & (o 6 The B2 horizon eanges Peom 10
te 18 perecot in content of clay, and it typieally iz 60 to 70

G18-T05—TH——2

e

pereent sand, The 1IC horizon bng n hue of 10YR or T5YR,
a value of 4 or 5 aml o ehieoma of 4 to 8 The IIC horigon
typleally 18 gravelly samd, grovelly loomy sand, or ooarse
sand. The econtent of gravel, by volume, is about 5 to 15
perecnt, Reaction s medium neid to strongly acid in the most
acld part of the solum,

Fingler zolls are assoclated with Boarkhardi, Dickinson,
Lawler, Saude, nod Woaukee =oils, Uhoy have more eaipd and
are coarser textured in the upper horizons than Lawler and
Wiaukee solls, They have a browner IV horizon and are better
dralned than Lawler solle, Fingler solls are deeper over
sand and gravel than Burkhardt soils, and they contain more
coarse saml and gravel In the € horlzon than Dickiuson soils,

Flagler sandy loam, 0 {o 2 percenl slopes [284A).—
This soil is on stream benches on uplands. Tt is associated
with Burkhardt, Lawler, Saude, and Wankee soils on
streamn benches and with  Durkhardt, Dickinson, and
Kenyon =oils on uplands. The surface layer is very dark
brown sandy lonm 14 to 17 inches thick. A few pebbles
are In the surface layer and in the npper part of the
subsoil. Depth to coarse sand and gravel is about 21 to
30 inches,

Included with this soil in mapping are a few small
Arens UI .‘.ﬂ.il‘i]b '-\'.I.li!l'l! l]IL‘ Slll."[lll.'l.': Il."\'l!l' ;..'\ “:_.{}'Itl“l' l.'U]U‘I'l'l:I.
than that of this soil and fertility and content of organie
matter are lower,

Thiz 2ol iz suited to row crops. However, it is droughty,
and in most yeurs crop production is decreased because
of lack of moisture. It is subject to soil blowimg if it 1s
uulti-.'u‘t)ud. Capability unit 111s 1; woodland smtability
group 2,

Flagler sandy loam, 2 to 5 percent slopes (2848).—
'I.]Ii* m:l.l i5 on stream ]i"l!l:]ll;"ﬁ :Il]l'.l ol un '.II.’-III(IS. ]t ;5
commonly associated with Burkhardt and Waukee soils
on stream benches and with Burkhardt and Kenyon soils
on uplands. The profile of this soil is the one deseribed
as representative for the sevies. Comrse sand and gravel
is at a depth of about 24 inches.

Ineluded with this goil in mapping arve small areas of
soile where the surface layer is lli:_fhh:-r colored than that
of this soil and fertility and content of organic mntter
are lower.

This soil is snited to row crops, but it is droughty and
produetivity is low unless rain is timely and is normal
or above normal. Tt is subject to soil blowing and water
erosion if 10 1= eultivated, Capability unit 1T1Te=3; wood-
land suitability group 2.

Flagler sandy loam, 5 to 9 percent slopes (P84C).—
Thiz goil iz on stream benehes and on sides of moundlike
ridges on uplands, It is associnted with Burkhardt and
Wankee soils on stream benches amd with Kenyon soils on
uplands, The surface layer 18 about 10 to 12 inches of
very dark brown sandy loam.

neluded with this soil in ||111L1]}iug are o few arcag
of soils where the surface layer is lighter colored than
that of this soil, and fertility and content of organic
matter arve lower,

This goil is suited to row crops, but production men-
erally is low and depends on the amount. and timeliness
of rain. It is sabject to both soil blowing and water
crosion if it is cultivated. Capability unit I1Ie-3; wood-
land suitability group 2.

Flagler sandy loam, 5 to 9 percent slopes, moderately
eroded (284C2).—This =oil is on stream benches and on
moundlike ridges and side slopes on uplands. 1t is com-
monly associnted with Burkhardt soils or moderately
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sloping Saude soils on stream benches and with Burk-
hardt and Kenyon soils on uplands. The plow layer is
very dark brown to dark brown sandy loam, and erosion
has removed part of the surface layer. Coarse-textured
sand and gravel are at a shallower depth and content of
organic matter is lower than in uneroded Flagler soils.

Included with this soil in mapping are some areas of
severely eroded soils where the surface layer is thinner
and lighter colored than that of this soil and fertility
and content of organic matter are lower.

This soil is suited to row crops, but it is droughty and
production depends on the amount and timeliness of rain.
It is subject to further erosion if it is cultivated. Capa-
bility unit ITIe-3; woodland suitability group 2.

Floyd Series

The Floyd series consists of somewhat poorly drained
soils that formed in 30 to 45 inches of loamy material
and stratified loamy and sandy sediment underlain by
olacial till. These soils are gently sloping and are in
concave areas at the head of drainageways or on side
slopes adjacent to drainageways, on uplands. Native
vegetation was prairie grasses.

In a representative profile the surface layer is black
and very dark gray loam about 21 inches thick. The
subsoil is about 30 inches thick. The upper 9 inches is
dark grayish-brown, friable loam and has grayish-
brown and yellowish-brown mottles. The lower 21 inches
is yellowish-brown sandy loam and heavy loam and has
grayish-brown mottles. The substratum 1is yellowish-
brown, mottled, firm loam.

Floyd soils have moderate permeability and high
available water capacity. They are low to medium in
available nitrogen and very low to low in available
phosphorus and potassium. In most places these soils are
slightly acid to neutral.

These soils are commonly used for row crops where
they are drained. They are 1n pasture where they are not
drained. They are wet, partly because of hillside seepage
from soils upslope.

Representative profile of Floyd loam, 1 to 4 percent
slopes, in a cultivated field, 500 feet east and 520 feet
south of the northwest corner of NW14NW1/ sec. 30, T.
86 N.,R.5 W.:

Ap—O0 to 7 inches, black (10YR 2/1) loam, very dark brown
(10YR 2/2) when kneaded; weak cloddy, breaking
to weak, fine, granular structure; friable; slightly
acid; abrupt, smooth boundary.

A12—7 to 12 inches, black (10YR 2/1) loam; weak, fine,
granular structure; friable; neutral; gradual bound-
ary.

A3—12 to Zl inches, very dark gray (10YR 3/1) heavy loam;
weak, fine, granular structure and weak, fine, sub-
angular blocky structure; friable; neutral; gradual
boundary.

B1—21 to 80 inches, dark grayish-brown (2.5Y 4/2) heavy
loam; few, fine, faint, grayish-brown (25Y 5/2)
mottles and few, fine, distinct, yellowish-brown
(10YR 5/6) mottles; weak, fine, subangular blocky
structure; friable; neutral; clear boundary.

1IB21—30 to 40 inches, yellowish-brown (10YR 5/6) sandy
loam; weak, fine to medium, subangular blocky
structure; friable; grayish-brown (2.5Y 5/2) ped
coatings; band of pebbles at a depth of 30 inches;
neutral ; clear boundary.

1IB22—40 to 51 inches, yellowish-brown (10YR 5/6) heavy
loam ; many, fine, distinct, grayish-brown (2.5Y 5/2)

mottles; weak, coarse, prismatic structure breaking
to moderate, medium, subangular blocky structure;
friable ; lenses of sandy clay loam in upper part of
horizon ; neutral; gradual boundary.

IIC—51 to 63 inches, yellowish-brown (10YR 5/6) heavy
loam; common, fine, distinct, grayish-brown (2.5Y
5/2) mottles; massive; firm; neutral.

The solum ranges from about 40 to 60 inches in thickness.
Depth to the loamy overburden that is underlain by loam
glacial till ranges from 80 to 45 inches. The Al horizon
typically is black (10YR 2/1) but ranges from black (N 2/0)
to very dark gray (10YR 3/1). The A3 horizon ranges from
very dark gray (10YR 3/1) to very dark grayish brown
(2.5Y 3/2). The A horizon typically is loam but ranges to
gritty silt loam, light clay loam, and gritty light silty clay
loam. The B horizon has a hue of 2.5Y or 10YR, a value of
4 or 5, and a chroma of 2 to 6. The B horizon ranges from
loam to gritty silty clay loam, light clay loam, and thin
layers of sandy loam that have a weighted clay content of
more than 18 percent. Depth to carbonates ranges from 50
to 80 inches. Reaction of the solum ranges from neutral to
slightly acid.

Floyd soils are closely associated with Clyde, Oran, Read-
lyn, and Schley soils. They have a thicker, darker colored
A horizon than Oran and Schley soils. They are more
stratified, are deeper over glacial till, and are less acid than
Readlyn soils. Their B horizon is not so gray as that in
poorly drained Clyde soils.

Floyd loam, 1 to 4 percent slopes (1988).—This soil is
in concave areas at heads of drainageways or on side
slopes along drainageways. It is commonly downslope
from Bassett, Kenyon, Oran, and Readlyn soils and up-
slope from Clyde soils. In uncultivated areas stones or
boulders are commeon on the surface.

Tneluded with this soil in mapping are a few areas of
soils that have 6 to 20 inches of light-colored, recent
overwash and areas of soils that have coarser textured
material in the substratum than this soil.

This soil is well suited to intensive row crops of corn
and soybeans if it is drained. Wetness is the major
limitation, but in a few areas erosion is a hazard. Because
wetness is partly a result of hillside seepage, a drainage
system that intercepts laterally moving water is effective.
Capability unit ITw-1; woodland suitability group 7.

Franklin Series ]

The Franklin series consists of somewhat poorly drain-
ed soils that formed in 24 to 40 inches of loess and in
loam glacial till. These soils are nearly level on upland
divides and gently sloping in concave areas at the head
of drainageways. The native vegetation was trees and
prairie grasses.

In a representative profile the surface layer is black
silt loam about 6 inches thick. The subsurface layer,
about 7 inches thick, is dark grayish-brown silt loam.
The upper part of the subsoil is dark grayish-brown and
grayish-brown silty clay loam that has yellowish-brown
and light olive-brown mottles. At a depth of about
28 inches, the subsoil is yellowish-brown loam and has
grayish mottles. The substratum, at a depth of 64 inches,
is yellowish-brown, mottled, calcareous loam glacial till.

Franklin soils have moderate permeability in the
upper part of the profile and moderately slow perme-
ability in the lower part. They have high available water
capacity. They are low in available nitrogen and very
low in available phosphorus and potasium. They are acid
where they have not been limed within the last 5 years.
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These soils are suited to row erops, but at times they
have a seasonal high water table and some areas need tile
drainage.

Representative profile of Franklin silt loam, 0 to 2
pereent slopes, in o eultivated field, 240 feet west and
130 feet south of the northeast corner of SE14NE1]
sec. 14, T. B4 N, L. 7 W.:

Ap—0 o G inches, Mack (10YKR 2/1) silt loam: eloddy,
breaking to weak, fine, graoular structure: frinble;
neatral ; abrupt boundary,

AZ—fi (o 1R jnehes, dork geaylsh-brown (10YR 4/2) gllt
loam; weak, thin, platy structure; Lrinlle; few,
diseontinuons, very dark grovish-brown (10YR 8/2)
coatings; few, fine, faint, dark  yellowlshhrown
(10YR 4/4) oxlde concretlons; strongly aeid; clear
Boundary.,

B1—=13 to 18 inches, dark grayisle-brown (259Y 4/2% et
sty elay lonm; eommon, fne, distiner, yellowish-
hrowwn (IO G/4) mattles; woak, fine, subapgular
Wocky strueture; frinble; few, dizcontinuous. very
dark grayislebrown (25Y 320 contings: Tew, foe,
sl romglirnwn (TAYR 5/6) oxide conerotlons ; strongly
acld; gradual boundary.

BEIE—18 to 25 inches, dark grayislebrown (258Y 4/2% aml
grayish-brown (25Y 5/2) medinm =ity clay losm:
common, Mo, falnt, Nght olivebraon (25Y  G04)
mottles ;  moderate, foe apd  mediom, subangnlar
blocky structore: friable: few, thin, discontinuous
clay s mwedivm aeld ; abroge boandary,

ITB22-—28 to AT inches, yellowish-brown (10YHR 5/6) heavy
Ioam ; commaon, medinm, distinet, light brownish-gray
(2.0Y 6/2) mottles; weak, conrse, prismatic structore
breaking to weak, thin, subangnlar blocky strocturoe:
firmi ; thin diseoptinouweus clay fims=: thin, diseon-
tinuous, light-gray (10YIt 7/2, dry), grainy eoatings:
bamd of pelibles at depth of 28 [ocles ) mesdiom sehld ;
pradon]l bowmlary,

IIB31—3T to 45 inches, yellowish-brown (10YHR 5/6) heavy
loam ; few, fine, distinct, grayish-brown (10YR 5/2)
and lght brownish-gray (20Y G/2) mottles: weak,
eodrde, prismatic strocture; firm; fow, fine, black
oxide conerotions ; medinm neld ; gradoal boundary,

IIRA2—48 to ¢ inches, yellowish=brown (10YIR 5/00 heavy
losim ;. comunen, fine, distloet, graylsh-brown (2657
6/2) mottles ; weal, coarse, prismatic structure : firm ;
neutral ; gradual boundary,

IIC—G4 to T4 inches, yellowish-rown (10YR G5/8) lonm ;
e,  fine, distinet, greayleh-brown (2.0% 5/2)
mottles ; muesive; firm; enlenreous,

The solum typically i2 more than 48 ineles thick bul ranses
from 40 inelwes to about 70 inehes In thickness, Thoe solum
formed partly in loess and parctly in glacial till. The loess s
fypically 24 fo 40 inches thick ut ranges from 20 to 42
inches in thickness, The Ap horizon Is Dack (10YR 271),
very alark pray (WYR 3/1), or very dark gravish brown
(IOXIE Z/2). It 18 G o 10 inehes thiek. The A2 horizon
typically has a bve of 10YR or 25Y. a value of 4 or 5, oud
a chroma of 2. It Is about 4 to & ineles thick, The upper
part af the T horizon ranges from dark grayish brown
(10XK 472 or 35X 4/2) to grayish bDrown (10YIE 5/2) or
olive brown (26Y 4/4) bnt has higher chroma woliles, The
upper part of e B horlzon ranges from lght 1o medinm
slity eluy loam that lg 28 1o 33 pereont elay, In most places
a atane line or a thin lens of sandy material is at a depth
of 24 to 40 loches and separates the silty upper paret of the
B horizon from the loamy lower part. The TIB horlzon las
f hue of I0YR or T.5XH, & valug of 4 or 5 and a chroma of
4 to & but it hog lower ehroma mottles, The lower part of
the IV horizen typically Is loam, bul fo places It 1s Meghe
clay losm or samly elay lonm. Reaction of the B horizon is
miedinm ackd to strongly acid in the most aeid part,

Frunklin soils formed in materinl similar to that in whieh
Dinsdale, Klinger, and Maxfield soils formed, amd they aro
in the same dealnage class as Atterborry and Oran eofila,
Franklin eoile have a thinner A horizon than Dinsdale,
Klinger, and Maxfield soils. They are Deller dralosd than
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Maxficld soils Tnt more poorly deained than Dinsidale soils,
Frauklin =olls nre shallower to glacial (00 (han Allecborry
goiley and they contain less eand and more gt in the upper
part of the solum than Oran soils,

Franklin silt loam, 0 to 2 percent slopes (751A).—This
goil 18 on upland divides and at the head of drainageways.
It is commonly sssocinted with Dinsdaley, Klinger, and
Mazxfield soila. The profile of this soil is the one deseribed
as representative of the sories.

Tlli']ll‘li,!lt “"“II. llliﬁ HU‘“ ill ll.l-ll-ll ]illg nre aneas ﬂl: !iﬂ“H-
where the surface layer has a ﬁllglhl.l}' higher content. of
gand than that of this Franklin soil. Also ineluded are
a few small arens of poorly drained soils that are
indienfed on the soil map hy a special symbaol. These
anila ave wetter than surrounding soils and need drainage.

This soil i3 well suited to intensive row craops if it is
properly managed. It has a moderately high water table
ab bunes during wet seansons and benefits from tile drain-
age. Copalilily unit T-2; woodland suitability greoup 7.

Tranklin siit loam, 2 to 5 percent slopes [7418) —This
20il iz at the head of upland drainageways and at the
base of side slopes. It is associnted with Dinsdale and
Klinger soils. This so0il is dominantly in downslo
Ixriitinnﬁ, The plow layer is black or very dark gray silt
onm underlain by a lighter colored subsurface layer.

Included with this soil in mapping are areas of soils
where the surfuce laver has a shightly higher content of
sand than the surface laver of this soil.

This soil ean be used intensively for row erops, but
Nmipn control practices are needed in places, Tile drain-
age 15 beneficial in 2ome years, Because wetness is caused
m part by scepage, drainnge that intereepts laterally
moving waler is most likely to be effective. Capability
unit Tle=A; womdland suitability group 7.

Garwin Series

The Garwin series consisls of poorly drained soils
that formed in loess more than 40 inches thick. These
soils are in depressions at the head of upland drainage-
ways and, in a few places, on loess-covered stream
benches, Native vegetation was praivie grasses and
sedges,

In a representative profile the surface laver is black
to very dark gray silty clay loam abont 22 inches thick.
The subsoil, to a depth of 46 inches, is dark grayish-
brown to olive-gray, mottled silty clay loam that grades
to heavy silt loam as depth increases, The substrafum
15 olive-pray heavy st loam that has strong-lrown
mottles,

Garwin soils have moderately slow permeability and
high available water capacity, They are medium in nvail
able nitrogen and very low in available phosphorus and
potassiim. They are shightly acid to neutral and generally
tlo not need lime for aptimum growth of crops.

These soils are well suited to corn and soybeans,

Representative profile of Garwin silty elay loam, in o
cultivated field, 300 feet cast and 160 feet south of the
northwest corner of SWI4NWIj sec. 12, T. 82 N, R. 5 W.:

Ap—0 to D inches, black (N 2/00 light silty clay loam;
elolidy, breaking to wenk, fine, granular stroctore ;
firm ; nentral ; elear boundary,

Al D o 16 inehes, bMack (10YR 2/1) adlty elay loam : weak,

very fine, granular and subangular Mocky structure;
frintle; stleghtly ocld; gradunl boundary.
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AT—10 to 22 Inches, very dark gray (10T 3/1) silty vlny
loam, slightly higher chromn when kneaded: few,
fine, faint, light ollve-brown (25Y 5/4) mottles:
wenk, very fine, subangular blocky strocture: firm
Black (10¥YR 2/1) coatings on ped faces ln uppaer
part of horizon; few dack redidlsh-rown (3YR 2/2)
and strong-brown (TAHYR 6/6) oxide conered fons ;
slightly acld; gradual boundary,

B21—22 to 2K ineches, dork gravigh-brown (2aY 4/2) sllty
cluy loam: comwon, fine, dlstinet, strong-brown
(THYR 6/6) mottles; woak, fine, subangulnr Mocky
structure; firm; few, thin, discontinuous clay filnx;
few, diseontinnous, darkegray (Y 4/1) contings:
few, fine, dark reldish-brown (YL 202y oxbde
eoneretions; slightly acid ; gradual boundary,

BXZg—u8 to 36 Inches, olivegray (5Y 5/2) silly elay Toam*
common, fine, prominent, strong-hrown (T.5YR 5/0)
motitles; wenk, fine, priematie structure breaking to
weak, fue, subnngular  blocky  structure: firim;
common dark reddish-brown (YR 2/2) oxide con-
cretions ; nentral ; grodunl boundary.

DEz—540 lo 46 Inches, olive-gray (6Y 5/2) heavy silt loam:
comman, moedinm, prominent, strong-brown (TAYR
5/8) mottles: weak, mediom, prismatie steageture:
frinble; nenteal: gradoal boundary,

Cg—dfi to 00 inches, olive-gray (Y 5/2) heavy silt loam:
common, medinm, prominent, stroong-lrown (TAYR
o750 motthes ; massive; frinble: nowteal,

Thit selum ranges from 30 to 50 inches In thickness, The
Al or Ap horizon ranges from black (N 2/0) wr very dark
gray (10YR 2/1), The A borizon ranges from 14 1o 23 {nehoes
in thickmess and from silty clay loam to heavy silt lonm,
The B2 horizon has hnes of 5Y and 25Y, a value of 3 to 5,
and a chroma of 1 or 2, The D1 or B2 horlzon s 30 tn 36
percent clay. Depth to carbonates Iz from 48 to 70 {nches or
more. Reaction s slightly acid to neutral in the most aeid
part of the solum,

Gurwin soila formed in material sloilar to (hat In whieh
Muscatine aud Tamn wolls formed, and they are in the same
drolnngee elnss as Maxtield soils, They formed in more than
40 ineles of loess, but Maxfield solls formed in about 24 1o
40 inches of loess and glacial (1. Garwin <olls have a
eryer I horizgon and are more poorly drained than Muses-
ting amd Tamn solla,

Garwin silty clay loam (0 (o 2 percent slopes) (118).—
This soil is commonly in slightly concave nreas at the
head of upland drainageways. 1t also ocenrs on o few
loess-covered stream benches, It is commonly adjacent to
other upland soils, such as Atterberry, Musecatine, and
Tama, Colo and Ely soils commonly are in drainageways
adjoining Garwin soils. ) )

This soil iz well suited to intengive use for corn and
sovheans if tile draing is used. Tilth is gencrally oo,
but this soil puddles if it is worked when wet. Capai;ﬂir.:;
unit ITw-1; woodland suitahility group 0.

Hayfield Series

The Hayfield series consists of somewhat rly
drained soils that formed in 24 to 40 inches of t.mmf'
alluvial deposits in areas of lonmy sand and some gravel,
These soils are nearly level on stream benches and in

lnces are in npland drainageways that lack well-de-

ned outlets. The native vegelation was mixed prairie
grasses and trees.

In a representative profile the surface laver is black
loam about 7 inches thick. The subsurface layer is dark
grayish-brown, friable silt loam that has some mottles.
The subsoil is 37 inches thick. The upper 8 inches is dark-
grayish brown and brown, friable, mottled silt loam. The
next 20 inches is light brownish-gray, yellowish-brown,
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and light olive gray, mottled loam. The lower 11 inches is
light brownish-gray and vellowish-brown. very friable
loamy sand. The substratum, at a depth of 47 inches, is
yellowish-brown, mottled loamy sand that contains
frravel,

Hayfield soils have low to moderate availuble water
capacity, depending on depth to sand and gravel. These
solls have moderate permeability above the sand, but
permeability is very rapid in the sand and gravel, They
are low in available nitrogen and very low in availablo
phosphorus and potassium. They are generully acid

where they have not been limed within the last & vears,

These soils are well suited to row crops, but in some
seasons ficld operations are deluyed because of wetness,
Later in the growing seagon they are droughty, especially
the moclnmisﬁ_:.r deep soils.

Representative profile of Hayfield loam, deep, in a
cultivated field, 150 feet east and 440 feet north of the

;m#m-usb corner of SWIINW14 see. 36, 1. 85 N, R.

Ap—0 to T Inehes, black (10YR 2/1) lonm; eloddy, breaking
to weak, fine, grannlar strugture; feialile : neuntral ;
abrupt bonndary,

A2—T to 10 Inches, dark grayish-brown (10YR 4/2) silt
loam ; common, fine, distinet, dark yellowish-hrown
(10X IR 44 mmitles ana few, fine, falnt, grayish-
brown (10YR 6/2) mottles; weak. mlinm, platy
strueture; frinble; fow, fine, Wlack oxide coueretlons ;
neutral ; clear boumlary,

B1—10 to 10 inches, dark graylsh brown (10YR 4/2) and
hrown (10Y1 4/3) allt loam; common, fine, Iaint,
dark  yellowish-brown (10TR 4/4) amd  groyish.
Lrown (2.5Y 5/2) mottles ; weak, fine, subangular
blocky  stroeture frinble; few strong-brown and
black oxide coneretions; strongly neld:  geanduonl
boundary,

B21—16 to 20 inches, Tight brownish-gray (25Y 0/2) aml
yellowish-brown (10YTR B4} lowm; eommon, Nne,
distinet, strong-brown (TAYR 5/6) mottles: very
weak, fine to medlum, subangniar blocky strueture;
few, flue, dark-brown (T.5YR 3/2) oxide coneret lons :
medinm acid; gradoal boundary,

BIZt—U6 to 86 Inches, light oliviegrny (5Y 6/2) and yellow-
Ish-brown (10¥YR 5/4) lowm; weak, medivm, sub-
angnlar blocky strueture: few patchy viuy flims:
light-gray (3Y 6/1) coatlugs vn some peds : common
dark-brown (7T5YR 4/4) oxide coneretions : medinm
acid ; gradual boundary,

ITBS—30 1o 47 inches, light brownigh-gray (257 6/2) and
Yellowish-brown (10YR 5/6) conrse lowmy sand ; very
weak, ooarse, snhangular blocky steneture; very
Trinble; elay bridging between sand gralus; eommon
dark-brown (T.5YR 4/4) oxide coneretions ) strongly
neld ; elear boundary,

HO—IT to 00 inches, yellowish-brown (10YIF 5/0) lonmy
sand and fine gravel (30 percent grmvel) : many,
medinm, distinct, llght brownlshagreay  (258Y  6/2)
and strong-brown (TAY 5/6) mottles single grained ;
Ionse 3 steangly ackd,

The solum ranges from about 24 to 50 Inches in thilekness,
fand depth to contrasting texture ranges from sbout 24 to 40
inches, The Al or Ap horlzan ranges [rom 8 to 10 inches in
thickness. Tt has a hue of 10YR, o value of 2 or S oamd n
chroma of 1 or & The A2 horizon has n virlue of 4 or 5 and
chroma of 2 or 8. It is 8 (o 7 Inches thick, The B horlzon
has a hue of 10YR to 2.5Y, a value of 3 to G, amd a cliromn
uf 2 to 4, Where ehroma is 8 or 4, there nre Tnwer ehroma
mottles, The B horizon typleally s loam, silt logm that ia
high In content of sand, Nght clay loam, or aandy clay, but
In some places the lower part of the horizon s sy lonm
or loamy sand, The O horizon has a value of 4 o 6, n ehroma
of 2 to 6, and a hue of 10YR or 257, It iz dominantly loamy
sand, coarse saml, or sand that contains some gravel. He-
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action ranges from medivw achl (o very sirongly achd o
the most aeld part of the solun.

Haytield soils formed in materinl similar to that o which
Lawler. Marshan, Sattre. Sande, Wapsie, and Wankee soils
formed, They have o grayer T harlzon and are more poorly
dralped than 2altre, Saude, Wapsie, or Waukee eoils, Thoey
have a thinner A horigon than Lawler and Marahan soils,
amd they are better dealoed than Marshan soils,

Hayfield loam, deep (0 to 2 percent elopes) (726).—This
soil is on stremm benches and in outwash urens on up-
lands. Tt is eommonly sssociated with Lawler, Marshan,
and Wapsie soils, T'he profile of this soil 13 the one
&escribcﬂs representative for the series. Depth to sand
and gravel is 30 to 40 inches,

Included with this soil in mapping are a few areas of
soils that have 6 to 20 inches of light-eolored overwash
and areaz of soils that have coarse-textured material at a
depth as shallow as 30 inches or as deep as 45 inches.
Also included are small areas of goils where the surface
lué'lur und subsoil coniain more silt than this Hayfeld
anil.

T'his soil can be uszed intensively for row crops if it is
E:opcrly managed. It is somewhat poorly drained and

nefits from tile drainage during wet years. Tile place-
ment is dillicult in some places beenuse of loose, wuler-
bearing sand and gravel. Capability nnit -2 woadland
suitability group T.

Hayfield loam, moderately deep (0 to 2 percent
slopes) (725),—This soil is on stream benches or in outwash
areas on uplands, It is commonly associnled with Mar-
shan, Sattre, and Wapsie soils and deep IHayfield soils.
This soil has a profile similar to the one described as rep-
resentative for the series, but depth to sand and gravel
ranges from 24 to 30 inches, and in a few areas it is ns
shallow as 20 inches,

Included with this soil in mapping arve areas of soils
where the surface layer is sandy loam and sand and gravel
in the subsoil and in the substratum are at a shallower
depth than in this Iayfield soil. These areas are com-
monly underlain by fine-textured material below u depth
of 60 inches, and fhey tend to be wetter than is typieal.
Also included are small areas of soils where the surface
ln_ylnr and the subsoil contain more silt than those in this
soil.

This soil is HII'H]I"HI“?L\" well suited to row crops if it is
properly managed. Becanse the sandy substratum is close
to the surface, the water table fluctuates rapidly. There-
fore, thiz soil can be both wet and droughty during the
growing season, depending on the amount and timeliness
of vain. During some yvears when the waler table is sea-
sonally high, thig so1l benefits from tile drainage. Tile
{:‘lﬁmmmﬂnt- is diflicult in places beennse of loose water-

aring sand and gravel. Capability unit 1Ts-2; wood-
land suitability group T

Judson Series

The Judson series consists of silty =oils that formed
in local alluvium washed from higher loess-covered hill-
sides, These soils are well dmined (o moderately well
drained. They are gently sloping on foot slopes and fans
where waterways empty onto bottom lands, Native vege-
tation was prairie grasses.

In a representative profile the surface layer is black,
very dark brown, and very dark grayish-brown light

silty elay loam about 30 inches thick, The upper part of
the subsoil is dark-brown to yellowish-brown silty clay
loam that extends to a depth of 5t inches. The lower

part is yellowish-brown silt loam that has grayish-hrown
mottles,

Judson soils have moderate permeability and high
available water capacity. These soils are low to medium
in available nitrogen and low in available phusphorus
and potassium. They are acid where they have not been
limed within the last 5 years.

These svils are well suited to row erops. They receive
runofl from soils upslope during periods of intense rain,
but. the arcas do not pond. Diversion terraces are eflee-
tive In intercepting runofl from higher lymg soils.

Representative profile of Judson silty :-.fn:r loam, £ to 5
percent slopes, in a cultivated field, 132 feet sonth and
#45 feet cast of the northwest corner of NW1,3W1,
sec. 30, T. 841 N, R.8 W.: ' '

Ap—0 to ¥ Inches, black (10YR 2/1) leht silty clay loam:
weak cloddy, breaking to weak, flue, =ubangular
blocky structure; frisble; slghtly  aeid: abrupt
Irrnlary.

AlZ—T 1o 18 inches, black (10YR 2/1) lght =iliy clay loam:
wenk, fine, granular structure ) Ceinble ; slightly aeld
gradual boundary,

ATE—185 to 2 Inches, vory dark brown (10YR 2/2) light silty
cluy lonm; weak, fine, subangular Mocky struclure;
frinble ; medivm achl; gradual boundary,

Ad—2Z4 1o 20 lnehies, very dark grayish-brown (YR 3/2)
light =ity clay lonm ; moderate, fine, =ubangular
blocky structure; friable; few black (10YR 2/0)
contings on pd exterlors; slghtly aeid: gradual
hoanndary,

B21—30 to 42 inches, dark-brown (10YIL 3/9) silty clay
loam; wery dark grayish-brown (10YR 3/2) ped
exterlors;  modernte, medium, subangular  ocky
structure; Iriable; very few, thin, discontinuous
clay films: medium acid: gradun! bonmlary,

DI2—42 to & inelies, yellowlsh-hrown (10YR  6/4) light
slity clay loam; brown (10YR 4/3) ped exterior:
moderate, medinm, subangular blocky  structuce;
friable; wedium acid; gradual asdnry,

Ri—H o &3 Inchies, yellowish-brown (10YIL 5/6) heavy silt
lonm; eommon, fine to medivm, distinct, graylsh-
brown (10YIR 5/2) mottles: weak, coarse, subangular
blocky structure; feinhle: fow pores lled with dark.
brown to brown (7.0YR 4,4) elay ; many dark reddish-
brown (5YR 2/2) oxide eoncretions: medinm acid,

The solum ranges from 48 to 60 Inches or more In thickness,
The A horizon ranges from 24 1o 36 Inches in thickness. Tho
A horlzon Is Wack (10YR 2/1) or very dark brown (10YR
2/2) in the upper part ond ranges to very dark grayish
brown (10YTR 8/2) or dark brown (10YRR 330 o (e Tower
part. It is sili loowm or siliy cloy lonm, aod the clay content
ranges from 24 o 30 pereent. The I8 horizon has o value of
4 to 5 oand o chromn of & to 6 but in places the upper part
of the I horizon has darker conted ped exteriors. Thes B2
horlzon ranges from lght to mediom silty clay loam in the
finest toxtured part. A few groyieh brown mottles are helow
a depth of 30 inches in places, Reaction is mediom acid In
the most acid parct of (e solum,

Judson sofls formed in material similar to that in which
Ely and Kennebee solls formed, They have o browper I
horizon and are better drained than Ely soils. The dnek-
colored surface Inyer of Judson =olls 15 not g0 thick as that
of Kenueboo solls,

Judson silty clay loame 2-to-o-pereent-slopes (50—

ig so0il is on alluvial fans or foot slopes. It is at the
buse of loess-covered uplands and downslope from Downs
and Tama soils.

Included with this seil in nmprhng are small arens of
moderately sloping soils and a few aveas of soils that
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have o lowm surfuee layer that is dark eolored to a
depth of more than 36 mehes. Also included are some
areas that have sandy overwash, which are indicated on
the soil map by a sand symbol, and some areas that have
B to 20 mehes of light-colored silt loam overwash, Small
areas of somewhat poorly drained soils that benefit from
tile drainage during some wet vears are also ineluded,

I'his soil is well suited to row ero v, bue it iz subject
to slight erosion if it is cultivated. Many areas of this
soil are small, and they are generally cultivated with
adjoining soils, Capability umt Ile-i; woodland suit-
ability group L

Kennehee Series

The Kennchee series consists of somewhat poorly
drained to moderately woll drained soils that formed in
silly alluvinm under prairie grasses. These soils are
nearly level and are on fload plains, on alluvial fans,
and in narrow upland waterways.

In a representative profile the surface layer is black
and very dark brown silt loam and light silty Joam
abomt 43 inches thick. The substratum is very dark brown
and very dark gray, mottled, friable and very friahle
eundy loam and heavy loam,

Kennebee soils have moderate permeability and hich
available water eapaeity. These soils are medium in avail
able nitrogen and phosphorus and very low in available
potassium, They are slichtly acid to nentral and generally
o not need lime,

These soils are well suited to corn and soybeans, bat
in same years crops are damaged by floods. The series
have a seasonal high water table.

Representative profile of Kennebee silt loam, in a level
cultivated field, 4 Teet north and 7 feet east of the sonth-
west corner of SWI4SW1, see. 80, 1L 82 N, . & W.:

Ap—U0 to L inehes, Wlack (I0YHR 2/71) st loaim @ wealk, fing,
grauwular structure; friable; neutral; clear, smooth
Liournla ey,

AlZ—5 to 30 inches, vory dark brown (10YR 2/2) light =ilty
clay loam; block (10YR 2/1) pod exteriors: weak,
lioe, gramdar stroclure and weak, five, subangnlar
bloeky stracture ; feinble; neutral ; gradoal boundary.

ALd—35 o 43 nchos, very dark brown (T0YR 2/2) heavy
wilt Joum; weak, fine, sulanzulur Llocky structure;
frinlle : nenteal @ elear boundary.

IIC1—43 to 47 Inches, very dark brown {(10YR 2/2) sandy
lonm; few, fine, faint, dark-brown (75YRK 3/2)
mottles ; weakly  stratified, very friable; nentral;
gradunl boundury,

HIU2—47 to 68 inches, vory dark bhrown (10YR 2/2) and very
dark gray (J0YR 2/1) sandy loam; common, fine,
distinetr mottles and very weak, fine, dark-brown
(TOYHR 3/2) mobttles: sulongoninr WMocky strocbome;
frialle: nentral; graduanl boundary,

HCB—08 to 72 Inches, very dark brown (10YR 2/2) and
vory dark gray (10YR 3/1) heavy loam; common,
fine, disgtinet, dark-hrown {(T.0YR 3/2) mottles; very
woak, fioe, subangular blocky strocturve; friakle;
nentral.

Thie A horlzon i more than 26 ineles thick, 10 18 Waek (10YR
2/1) and vory dark brown (10YIE 2/2) amd in somoe profiles
grades (o very dark geay (10YR 3/1) or very dark geayish
brown (10YI2 3/2) in the lower part, Uloe lone commonly =
10YR 1o the A and € horlzons, but In pluees it i= 20Y in the
O horigon, The A and C horizons typically are 24 to 20 poreent
clay, bul below n depth of 40 Inches the amount 1= variable,
Kennebee soils have more saml below o depil of 90 ineles
than i= fypdeal for the serfes In other countices,

S0IL SURVEY

Keupeber solls formsd In malerlal stmilar fo that in which
Colo, Lawson, Nodaoway, and Splliville solls formed. They
contnin more silt amd less sand than Spillville soils, are
dark eolored to a greater depth than Lowson soils, and are
not =0 poorly dralned as Colo =olls; alse, they contain less
elny throughout than thozo soils, They typieally are darker
colored than Nodaway soils and are not steatificd as are
Nulaway solls,

Kennebece silt loam (0 to 2 percent slopes) (212).—This
soil is on bottom lands, at the mouth of drainageways,
and in narrow uplamd waterways, It commonly is ad-
jacent to Colo, Lawson, Nodaway, or Spillville soils.

Included with this seil in mapping are small areas
of soils that have 6 to 20 inches oF light-colored, recent
overwash. Small wet spots that hinder farm operations
are also eluded, These areas are indicated on the soil
map by a speeinl symhbal.

hig 2oil can be used intensively for corn and soy-
beansg if it is well managed. It is subject to oceasional
floods during periods of heavy rain, and it has a seasonal
hizh water table. Capability unit I-3; woodland suit-
abihity gronp 8.

Kenyon Series

The Kenyon series consists of moderabely well deained
sotls that formed in loamy material and wnderlying livm
elacial till. These soils are gently sloping to moderarcly
sloping on uplands. The native vegetation was prairie
orasses,

In a representative profile the surface layer is black
amd davk-brown loam about 17 inehes thick, The upper
part of the subsoil is dark wellowish-brown, friable
heavy lonm. The part of the subszeil below a depth of
24 inches, which formed in glacial till, is vellowish-
brown heavy loam. It has grayish mottles below a depth
of 24 inches. The substratum, at a depth of 52 inches,
is mottled yellowish-brown and grayish-brown, firm loam.

‘l‘lll.' rafe ab “'hil’]l waler moves t.]ll'-l]'l.l.;{li IIH.'.‘ Il'iul.'i]l]
loamy material differs from the rte ab which it moves
“ll'ﬂll;_:ll in the firm ;_-']fu.‘.iM till. Water moves more
rapidly in the overburden amd sccumulates at the till
contact. Wet, scepy arvens ave evident in some yenrs.

Iienyon soils have high available water capacity. They
have moderate permenbility in the upper part of the pro-
file and moderately slow permeability in the lower part.
They are low to medinm m available nitrogen and very
low in available phosphorus and potassium, They are
commonly acid and need lime where they have not been
limed within the last 5 years.

These soils are well suited to row crops if properly
managed. The coneerns of providing adequate drninage
and controlling erogion on these soils are diflicult be-
cause they conflict to some extent. The long, uniform
upland slopes are well snited to contour cultivation and
terraeing, These practices slow down movement of sur-
face water and n[Huw more water to soak into the soil,
The exten waler (hat enters the soil complieates drnin-
age, especially in wet years. Consequently, a combina-
tion of tile drainage amd terracing helps to overcome
these limitations,

Representative flrul'ih- of Kenyvon loam, 2 (o 5 percent
slopes, in o south-facing eonvex area in o cenltivated
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field, 700 feet south and 180 feet west of the northeast
eorner of SEVSEY, see. 14, T. 81 N, R. T W.:

Ap—0 to T fnches, Black (10YIE Z/1) loam ; elody, breaking
to weak, medinm, subangular  blocky  gtrueture;
friatlo: noutral @ abeapl bonodary.,

T to 11 inches, Dlack (JOYR 2/1) lonm; moderate, fine,
granular structure § frinble; peuleal ; clear hanndary.

AZ—11 o 17 Inches, dark-brown (10YR 3/3) loam; very

dark grayisi-brown (WOYR 8/2) ped exteriors ] wenlk,
fine, subaugular blocky struemure: frinble; medivm
aeild 3 gradual boundary.
217 to 24 Inches, dark  sellowish-brown (10¥R 1/4)
lieavy lopm ; brown (10Y R 4/8) puad exteriors: weak,
fine, subanzular bloeky structure; friable; haml ol
pebbtes at a depth of 24 inches; strongly acid; elear
Ty,

1IN0 {o 25 inches, yellowizh-brown (10YR 5/0) heavy
lomm : few, fine, distinet, geayish-brown (2.0 5/2)
mottles s moderaie, medinn, =subangnlar blocky strie
tnre: flem; fow small pehbles; few black (10YR 2/1)
oxide conerctiona; strongly achd i gradnal haoundnry.

1IB23—35 o 45 Inches, yellowish-brown (10YR 5/6) heavy
foam : gravish-brown (IOYR 5/2) and brown {10% 1%
5/ ped exteriors: woeak, medlum, prismaiic struc-
ture hreaking 1o wenk, medinm, subangulnr Ik y
strneture = e few small pebbles ; fow Mack (10YR

Al

/1) oxide coneretlons;  strongly  ackd; zradual
bonndary.

HB3—43 o 52 lnches, mottled yellowlsh-brown {(10¥ 5/6G)
amd gravisic-beown (23Y 5/2) heavy loam; weak,
coarse, prismatie sirueture prenking to weak, coarad,
anlenenlar Wocky struetuee ; fiem § Low sl pellides ;
common Wack (T0VIE 2/1) oxlde conerelions ; medinm
acid: gradunl boundary.

o 07 inches, mottled yellowish-hrown (10YR G
and prayish-brown (25Y 52} heavy Tozvamn § mns<ive
firtn: row small pebbles; few yellowishored (YRR
/%) oxide conerelions ) nentral.

1c—iz

T solum ronees frome 45 to 00 inelies in thickneas, Lonmy
materinl s about 14 to 24 inelies deep over firm loam glacial
LI The Ap or Al horizon is biack (10YIL 2/1) or very ilark
Lheown CIOY R 2720, Tn uneroded arens the A horizon ranges
from about 10 to 90 inehes o thickness, and  thickness
commonly deerensen nf slope  Inereases. The A horizon
iyplenlly is loam buat ranges to wllt loam that is high In
contont of somd, The B2 hordzon has o hwe of 10YR. n value
dominantly of % to b, and a chromn of & (o 6. The 111F horizon
T i line of T0YH, o value of 4 or 5, and @ cliromnn of 3 1o &;
mottles hnve a clvomn of 2 or lower, The ITH horizon typieally
in heavy loam but ranges to tight elay loam and =amly clay
loam, The 110 horlzon Is similay to the TTH horigon in eolor
aml texiure bt grayish mottles aee more COEIMMON in the 1107
horizon. Reaction ramges Crowm wedinm acid to strongly ncid
In the most achd part of the solum,

Kenvon gollg formed in material similar to ihot i which
Arsdalte, Tassell, Oran, Readiyn, smd Tripoli golls rormed,
pnil they are elosely associnled  with Clyde, Flovd, amnd
Seliley soils, They hnve n thicker, darker eoliped A horlzon
timy Basselt and Oran soila, They bave a browner T8 Tinrlzon
aud are better drmbmsl oo Clyde, Flogd, Readlyn, Sehley,
and Tripoli soile, Kenyon solls are shallower to firm £l and
it gravish mottles than Aredale zolls,

Kenyon loam, 2 to 5 percent slopes (038).—Thisz soil
is on eonvex ridges and side slopes on uplands. It is
upslope from Clyde, Floyd, mud Schley soils and more
aloping Kenyon soils. The profile of ths soil iz the one
deseribed g representutive for the series.

This goil is well suited to vow crops if it is properly
managed. Tt is subject to slight erosion if it is enltivated.
Whater tends to acenmulate at a depth of about 18 inches
becanze of the dilference in permeability in the loamy
overburden and that in the underlying glacial till. A
temporary high water table results, especinlly carly in
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spring. Decanse providing adequate erosion control and
drainage is difficult, a combination of terracing and file
drainage is needed in some places. Capubility unit Hle-13
woodland snitability group 6.

. Kenyon loam, 5 to 9 percent slopes 83C).  This soil
is on short, eonvex side slopes on u lands. It is nlmln]:-u
from Clyde and Floyd soils and Eulow gently sloping
Kenyon soils. This soil has a profile similar to the one
deseribed as representative for the series, but the dark
surface layer is not so thick.

Tneluded with this soil in mapping are a few areas of
sandy soils that are indieated on the goil map by a
special symbol, These aveas are droughty and are less
productive than this Kenyon soil.

This soil is suited to row crops if it is properly
managed. Tt is subject to moderate to severe erosion il
it is cultivated. Contouring and terracing me practices
that help to control erosion. In wel years, ﬁt-.itlhrnrk i3
delayed glightly in places. Deeanse providing adequate
orosion control and drainage is diffienlt, n combination
of terracing and tile drainage is needed in some plaees,
Capability unit IITe 13 woodland suitability group 6.

ienyon loam, 5 to 9 percent slopes, moderately
eroded (83C2).—This soil is on short, convex side slopes
on uplands, I is downslope from gently sloping IKen-
yon soils and upslope [rom Clyde and Floyd soils. This
%0il has a profile similar to the one deseribed as rep-
resentative of the geries, but the plow layer is thinner,
and part of the subseil is mised into it Also, stones and
pebbles on the surface interfere with farming opera-
tions in places. This soil is lower in content of organic
matter and in fertility than elightly eroded Kenyon
soils,

Included with this soil in mapping are areas of se-
verely croded soils that have little or no material in
the surface layer and ave lower in conlent of urganic
matter and in fertility than this Kenyon soil. Also
included are areas of sundy soils that are indieated on
the soil map by = special symbol, These sandy arcas
are droughty and less productive than this soll.

This soil 18 suited to row crows if il is properly man-
aged. It is subject to severe erosion if it is enlfivated.
In wet years, fieldwork is delayed slightly. DBeeause
providing adequate erosion control and {]_'I‘Il.itl:lf,_,"h ia difli-
eult. n combination of terrmcing and_tile drainage is
needed in some places. Capability unit TTle-15 wood-
land suitability group 6.

Kenyon loam, 9 to 14 percent slopes, moderately
eroded [2302).— This soil is on eanvex side slopes close to
drainagewaye. It oceupies the entire slope in a fow
places. Tt is below less sloping Kenyon soils and above
Clyde soils. This soil is similar to the one deseribed as
representative of the series, Imt its surface layer is
very dark grayish-brown and friable, and part of the
brown subsoil is mixed inta if.

Included with this soil in mapping are small arcas of
severely oroded soils that have little or no material
in the surfuce layer; they are lower in content of
organic matter and in fertility than this Kenyon soil.
These severely eroded areas are indicated on the soil
map by a special spot symbol. Also included are smull
arens of soils where the surface layer is sandy loam.
Small arens of sand and gravel are inclnded and ure in-
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dicated on the soil map by a special symbol. These
arcas are droughty and less productive than this soil.

This soil is suited to row crops if it is well managed
amdd i further emsion is eontrolled, Capalabiy  unit
I1e-2; woodland suitability group 6.

Klinger Series

The Klinger series consists of somewhat poorly
drained soils on uplands, These soils formed in loess
and glacinl till. The loess ranges from about 24 to 40
inches in thickness, These goils are nearly level on hroad
ridges or (lats and gently sloping on side slopes on up-
lands. Native vegetation was mixed prairie grasses.

In a representative ‘;mﬁlc the surface Inyer is black
to very dark grayish-brown silty clay loam about 19
inches thick. The up&m: part of the subsoil is dark
gruyish-brown, mottled silty clay loam. The lower part
of the subsail is grayish-brown, mottled heavy loam to a
depth of 44 inches. The substratum is mottled yellowish-
brown and gray heavy loam. o

Klinger soils have moderate permeability in the up-
per part of the profile, which formed in loess, and
maderately slow 1;’ntel_*rmhml:dIil:‘_r.' in the lower part, which
formed in glacial till. These soils have high available
water capacity. They are low to medium in available
nitrogen and very low in available phosphorus and po-
tussium, They are acid where they have not been lTimed
within the last 5 years.

These soils are well snited to corn and soybeans. They
have a geasonal high water table, and in some areas they
benefit from tile drainage. ) .

Representative profile of Klinger silty elay loam, 0
to 2 percent slopes, in a enltivated field, 50 feet west
and 650 fect north of the southieast corner of SE1LNE1
sce. 4, T. 83 N, R. & W.:

Ap—0 te 7 loches, Dlack (I0YR 2/1) ligha silty elay Joam ;
cloddy, breaking o weak, Ooe, granuglar strociure:
friable ) mudinm oebd ; obrupt boamdary,

Al2—7F to 13 inches, Wack (10YR 2/1) light sllty clay loam ;
mslerate, flne, sranular stroctoee; feiable; medinm
achd § gradusl boundary,

AL 13 to 10 inches, vers dark grayish-brown (10YTRV 3/2)
light =ilty <lay loam; wwderate, foe, subangular
Wocky strueture; frinlle; common, fne, dark oxide
coneretions ; medinm acid §; gradual bonndary,

B21t—10 to 27 Inches, dark gravish-brown (2.6Y 4/2% medium
silly eloy lonm, very dork geayish-rown (205Y 3/2)
ped oxtoriors; fow, fine, distinet, yollowizh-Drown
(10YR §5/4) mottles and many, fine, distinet, light
olivesbrown (20X 5/4) mottles; weak to moderale,
fine, subnnguinr blocky strueture; frinble; thin dis-
continuous elay films; few, fioe, dark oxide oouere-
tlons; slightly acld; grodunl boundary,

BIM—27 to &3 Inches, dork geayish-brown (2.05Y 4/2) medinm
gilty elay loam ; common, fine, faint, yellowish-hrown
(10X 5/5) and graylsh-brown (25Y 5/2) mottles;
wenk, medinm, prismatic structure breaking to
munlerade,  medlom,  solaongulne WMocky strocioes;
friable thin dizeontinnouz ¢lay flms: slightly acid;
grodunl boundary,

IIB31t—33 to 44 inches, erayvisb-brown (25Y 5/2) heavy
logm 3 common, medinm, yellowlsh-hrown (10YR 5/6)
mottles ; moderate, conree, prismatic structure break-
ing to weak, medinm, subangular blocky atructure
frm; thin diseentinoons clay Glos; ool of pelddes
at a depth of 33 to 34 Inches: slightly acld: clear
houndary,

IIC—44 to 00 inches, mottled yellowish-brown (10YR 5/0)
and gray (AY 671) heavy loam ; massive; firm; dis-

BQIL BUHVEY

vonilnnous yellowisl-brown samd lens between depths
of 30 and 43 inches ; nentral,

The selum ranges from about 40 to G0 Inehes in thickness,
The A horizon is typically black (10YIE 21) or very dark
brown (10YR 2/2), It grades In voloe (o 3 and Dlns o clirem
af 1 or 2 in the lower part, It ranges from 18 to 22 inclies
in thickness, The D2t horizon Is dominautly dark grayish
brown (2.0Y 4/2), Tt has o valoe of § aomd o clhiromn of 3 or
4 in n miner part of the matrix, Clay content of the T2t
horizon ranges from 25 to 35 percent. The TIBE horizon hoe
a value of 4 or § and a chroma of 2, but the chroma of
mottles s higher, The TTBt borizon I lewm, Ught olny loam,
or sandy clay loam. Keaction is medinm aeld to strongly
achl in the most acid part of the solum,

Klinger solla are assoclated with Olyde, Dinsdale, Flovid,
Franklin, Maxfield, Museatine, and Readlyn solle, Thoy have
it thicker, darker colored A horizon than Franklin sells nnmd
have a groyer B horlzon aml ame more poordy drained than
Dinsdale soils. They have a higher sand content In the lower
part of the B horizon than Muoseatine soils, Ihey contain
less sand in the surface layer and in the upper part of the
B horizan than Flogpd and Readlyn solls. They are oot so
poorly drained 5s Clyde and Maxfield sofls,

Klinger silty clay loam, 0} to 2 percent slopes [184A).—
This soil is on uplands. It i3 commonly associnted with
Clyde, Dinsdale, Flovd, Franklin, Maxfield, Museatine,
and Readlyn soils. The profile of this soil is the one
deseribed us representative for the series.

Included with this soil in mapping are small areas
that are well drained and some small nreas of soils
that contain more sand in the surface layver than this
Klinger soil. Also included are some areas of sandy
soils und some nrens of wet spots, which are indieated
on the soil map by special symbols. The wet areas delay
farming operations, especially after heavy raine.

This soil is well suited to intensive use for corn and
goybeans. Runofl is slow. Although some areas can be
farmed without tile drainage, tile is beneficial and makes
earlier field operations possible. Capability umt 1-23
woodland suitability gronp 7.

Klinger-Maxfield silty clay loams, 2 to 5 percent
slopes (3818),—This complex consists of about 60 percent
Klinger soils, abont 30 percent Maxlield soils, and 10
pereent included Colo silty clay loam. The soils in this
unit are somewhat poorly dramned and poorly drained.
They arve at the head of upland drainageways and at
the base of side slopes. In most places Maxficld and
Colo soils are in the lowest part of the drninnge
ways and are bordered by a band of Klinger soils. The
soils in this unit arve associated with Clyde nnd Dins-
dale soils,

gy » = 3 r "

I'hese soils are suited to row crops if they are prop-
erly drained. They receive seepage and runoff from
more sloping soils above them. Tile draing are effective
il suitable outlets are obtained. Gullies form if drain-
agewnys that have a high concentration of water are
not in grass, Most areas of these soils are farmed along
with surrounding soils because individual areas gen-
crally are too small to be cropped separately. Capa-
bility unit IIw-1; woodland suitability group 9.

Lamont Series

The Lamont serics consists of somewhat excessively
drained soils that formed in colian or wind-deposited
material, These soils are gently sloping to moderately
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sloping and are on uplands and stream benches. Native
veretation was trees,

In a representative profile the surface layer is very
dark gravish-brown fine sundy loam about 5 inches
thick. The subsurfaes layer is dark grayish-brown, very
friable sandy loam about 8 inches tﬁicf:. The subsoil 18
brown and dark yellowish brown to strong brown. It
is sandy lonm in the upper 13 inches and loamy sand
in the lower 6 inches. Below a depth of 34 inches is
yellowish-brown sand containing dm'll-:-bmwn lonmy sand
und bunds of elay and iron about 14 to 1 inch thick.

Lamont soils have moderately rapid permeability and
low available water capacity. They are very low in
available nitrogen and potussium and low in available
phosphorus, They are acid where they have not been
limed within the lust 4 years. The more sloping areas
of these soils are highly erodible.

These soils are suited to row crops, but a lnck of
moisture limits crop production i most years.

Representative profile of Lamont fine sandy loam,
2 to b percent slopes, in a north-facing, convex area in
a permanent pusture, 50 fect west and 600 feet south
of the northeast corner of NWI4NW; see. 21, T. 83
N, R. 6 W.:

Al=D to & inches, very dark groyleh-brown (10XR 3/2) fine
sannly  bogun, grayislebrown (10YTR 56/2) dey weals,
fine, granulnre structare ; very Celalide; slightly acid;
sradunl boundary,

A5 o 13 inches, dark grayish-brown (10YR 4/2) sandy
Tonm @ wenk, enarse, platy structure breaking to very
wenk, granular strueture ; vory freiahle ; discontinuons
very dark graylsh-brown (10XR 5/Z) coatings
el lunn acid ; gradual boundary.

Bl—13% to 16 inehes, brown (10YR 4/%) =awdy loam; weak,
fine, subangular blocky structure; rriable; medium
nehl ; gradual boundary.

B2t—10 to 28 Inches, dark yellowish-brown (10YXR 4/4) sandy
lomm ; weak, eoarse, subangunlar Iloeky  strueture
breaking to very weak, medinm, subangular blocky
strueiure ; friable ; discontinuons dark-brown to brown
(L6YR 4/4) clay Mms; steougly ackd; gradual
Boundary.

Bal—2% to 34 inches, stropg-brown (7T50YR 5/G) loamy sand;
wonlk, eonrae, subangular blocky  structure; very
frinblo: thin patehy clay Mlms; medinm acld: elear
houndary,

CEDBY—34 to 00 inclies, rellowish-brown (10YR 5/6) sand;
gingle graln: lovse; Y- (o l-ioch dark-brown (T6YR
4/4) loamy sand bands of elay nnd lrom ol depths
of 49, 45, 48, 45, and 50 inches ; medinm acid.

The solom raoges Poom 24 (o 40 locles o (hickoess, The
Al horizon is very dark grayish-brown (10YR 3/2), dnrk
eray (10YRR 4/1), or very dark gray (10YR 471). In
uneraded arens the A2 borigon ranges from dark gravizh
brown (10YR 4/2) to prayish brown (I0VR 5/72) smd Tiriwn
(10YTL 5/2). In some places the A2 horizon is wholly in-
corporaied foto the Ap bhorizon, The B2 horizon ranges from
gandy lonm o Ught loxm and lght zaawdy clay loan, The
B horigon has a hne of 10YR o 7.5YR. a value of 4 to 5,
and a ehroma of 3 to G Reaction ranges from medinom aeid
to vory strongly acid in the most acld part of the solum,

Lamont golls formed In matorial similare to that In which
Chelsea and Dickinson solls formed, In places they nare
meerelanled with Durklinrdt soils, They have o thinner, lighter
colored A horlzgon than PHokinson =oils, amd they are not so
coprse testured as Chelsea soils. They Ionck the gravelly
B and ¢ lorlzons that are charactoristie of Hurkhardt golls.

Lamont fine sandy loam, 2 {o 5 percent slopes [1108).—
Thiz eoil is on stream benches or in econvex arens on
uplands. Tt is adjacent (o Burkhardt, Chelsea, and Sat-
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tre soils and other Lamont soils on stream benclies. It
is commonly associated with more sloping Chelsen nnd
Lamont soils on uplands. In cultivated areas the plow
layer of dark grayish brown fine sandy loam is much
lighter in color when dry.

Included with this soil in mapping arve a few areas
of soils where depth to gravel is less than 2 feet. Also
included are a few arcas of nearly level eoils that are
subject to soil blowing but not to water erosion.

This soil is suited to row ecrops, but it is dronghty
unless rain is very timely. Tf this soil is enltivated, 1t 13
subject to slight =oil blowing and water crosion. Capa-
hility unit lﬁa—;i; 1\'-:)0dlnnf suitability group 3.

Lamont fine sandy loam, 5 to 9 percent slopes (110C)—
This soil is on ridees and side slopes on uplands and on
benches. It is adjacent to Chelsea and Sattre soils and
other Lumont soils. This soil has a profile similar to
the one deseribed as representative for the series, but
the surface layer is very dark gray and depth to loamy
fine sand is shallower.

This soil is suited to vow eraps, but it is droughty if
it is cultivated and soil blowing and water crosion are
hazards unless rain is very timely, Most areas of this
soil are in ure nnd woodland., Capability unit 11le-
#: woodland suitability group 3.

Lawler Series

The Lawler series consists of somewhat poorly druined
eoils that formed in 24 to 40 inches of loamy alluvial
material underlain by eoarse-textured material. These
soils are either deep and have coarse-textured materinl
at a depth of about 3 fect, or they are moderately deep
and have conrse textured material at a depth of about
2 feet. These soils are nearly level, They are mainly on
gtream benches, but in a few places they are i small
outwush areas on uplands. Native vegetation was mixed
prairie grasses.

In a representative profile the surface layer is black
and very dark gravish-brown, friable loum sbout 17
inches thick, The subsoil is mainly dark grayish-brown,
friable lonm that has mottles in the upper part, It is
mottled gravish-brown and yellowish-brown, friable
loam in the lower part. The substratum, at a depth of
48 inches, is mottled grayish-brown and yellow i.nlplhruwu
lonmy eand that contains some gravel.

Deep Tawler soils huve moderate available water
capacity, and moderately deep Lawler soils have low to
moderate available water eapacity. Permeability is mod-
erate in the medium-textured material and rapid in the
coarse textured substratum, These soils are low to me-
dinm in available nitrogen and very low in available
shosphorns and potassinm. They are acid where they
]llwu not been limed within the last 5 years.

These soils are well suited to row crops, but in some
years field operntions are delayed early in spring he-
cause of wetness, In |]Jlm.w luter in the season these
goilg, especially the moderately deep soils, are droughty.

Representutive profile of Lawler loam, deep, in a
pasture, 255 feet east and 400 feet north of the sonth-
west corner of NW14,SW1, sce. 29, T. 85 N,, R. 6 W.:

Al 0 to 11 inches, black (10YR 2/1) loam: weak,
fine, grannlor structure; Criable; medinm  aeld ;
gradual oundary,
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Ad—11 to 17 inches, very dark grayishe-brown (10¥YR 3/2)
by very dark greay (10YR 3/71)  pedd exberlors;
wenk, fne, subangular blocky structure; Iriable
common, fine, foint, dork yellowish-brown (10YR
Ay, oxie mottles; medinm acid ; gradoal boundary,

D217 to 20 Inches, dark geaylshbirown (10VTR 420 Toam ;
very dark grayish-brown (10YR 4/4) mottles ; woak,
miedinm, subangular  blocky  structure: friable;
mliom aehd ; geasdosl boandary,

BE2—2 to 30 inehes, dark grayizb-brown (10YT 4/2) 1oam ;
dark-gray (10XR 4/1) ped exteriors; many, fine,
distinet, yellowlsh-brown (10YR 5/0) mottles ; weak,
coarse, subangular blocky strocture; frinhle; Tew
brown ond binck oxlde eonerctions; strongly acid;
gravdual boundary,

BI—30 1o S8 hovhwes, motilsd grayish-brown (25 5/2) and
vellowizh-hrown  (1I0YI0 G/6) loam; weak, conrse,
sulmngular Mocky strocture; Crinble; fow brown and
llack  oxide  eomeretions;  medinm  acld;  gradual
Bonmadary.

M to A0 inches, mottled greayich-brown (10YR 5/2)
amd yellowisli-brown (10YIE 5/6) loomy snmd thnt
conlaine some gravel; single grain; loose ; medinm
aehil.

Depth to econrsetextored material ranges from 24 (o 40
Inehes, which genereally is the thickness of the solum. The A
horigon is loaim or silt loam that is high in content of saml,
Thee A1 horlwon 1= block (10YR 2/1) or very dork gray
(10YIE 3/1), and the A horizon & very dark gray (10YR
#/1) or very dork grayish brown (10YIt 3/2), The A horizon
typleally ranges feom 12 (o 18 Inebes o dekoess, ot in
some Arons it oranges to 90 Ineles, and in these areas colors
linve o volue of 3 The B2 horlzen typleally s dark grayish
brown (25X or 10XIE 472} amd bas high-chroma mottles,
The B2 horkeon typlenlly Is henvy Do bod eooges Prom Jomm
ta lght sandy clay loam. Where depth to zamd and gravel
is near the minimom for fhe series, the soil has a TTBR3
horlgon that fornwsl in eonrse maolerial, The TTRS horizon
or the npper part of the € horizan tepleally ranges from
loamy coarse snnd to lonmy medium gravel, The Lawler
aoils in this county have dark-zray coatings in the DEC
Lorlzon (hal are grayer (than I ypieal for e secdes,

Lawler gollz are aseocinted with lHayfeld, dMarshan, Sande,
and Waukee soils. They hove a thicker, dorker colored A
lhorizon than Haviield soils. They have a graver T horizon
than Sande and Wankes =alls and they are not so well
drained, They are not 0 geay in the B horizon as poorly
drained Marshan sodls.

Lawler loam, deep (0 to 2 percent slopes) (226).—This
s0il is on strenm benches or in oulwash areas on up-
Innds. Tt is eommenly adjacent to llaylield, Marshan,
Saude, and Wankee soils and moderately deep Lawler
soils. The profile of this soil is the one deseribed ns
representative for the series. Sand and gravel are at a
du;[ni.ll of 32 (o 40 inches,

neluded with this soil in mapping ave a few small
arcas of solls where the surface laver and the subsoil
contain more silt than those in this Lawler soil, Also
ineluded are o fow aveas of goils that have 6 to 20 inches
of light-colored overwash,

This snil is well suited ta vaw eraps and can be used
intensively for corn and soybeans, It is somewhat poorly
drained and benefits from tile drainage during  wot
years, Tile placement is dillienlt in places because lonse,
water-bearing samd and gravel are at a depth of about
a6 inches. Capability unit T-2: woodland suitability

oup T.

Lawler loam, moderately deep (0 to 2 percent slopes)
(228),—This soil 1= on stream benehes or in outwash areas
on uplands, It is eommonly adjacent to TTavfield, Mar-
shan, Sande, and Wankee soils and deep Lawler soils.
samd and gravel are at a depth of 24 to 32 inches,
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Inn]lilll‘l] “'i”l ‘Ili!& Nlil ill III'I.IIl i‘illF e [i.'“" '5IIIIl.l"
areas ol sotls where the surfuce laver and the subsoil
contanin more silt than these in this Lawler =oil. Alzo
included are a few sandy arcas that arve dronghty and
less productive than this soil and some wet spots that
hinder farming operations at times. These areas are in-
dicated on the smfl' map by special symhbols,

This soil is suited to row crops, and production is
good if rain iz timely, This soil is cither wet or dronghty
during the growing season, depending on the amount and
till"‘"““l'ﬂ"& ﬂf I'Itil’h I' iﬁ 1.'il”llIl.'."'ll-"llill.l.- lllll?l'l‘\' (]I'Ililll.'il IHI{].
benelits from tile dramage during wet vears. Tile place-
ment is diffienlt heeanse of loose, water-bearing sand
and gravel. Capability unit I1s-2; woodland suitability
group .

Lawson Series

The Lawson series congistz of somewhat poorly
drained soils that formed in silty alluvium. These soils
are nearly level and ave on fivst bhottoms or at the base
of upland slopes that srade to bottom lands or low
benelies. The native vegetation was prairie grasses.

In o representative profile the surface layer extends
to a depth of 82 inches: Tt s very dark brown and black
gilt loam to a depth of 22 inches, and the lower l"ﬂ'l.l'l‘.
is very darvk gray silt loam that has a few mottles. The
gubsoil, at a depth of 32 inches, is dark grayish brown
sill loam that has strong-brown mottles.

Lawson soils have moderate permeability and high
available water capacity. They are low to medinm n
available nitrogen and very low in available phosphorus
and potassinm. These goils are generally nenteal in re-
nedion and do not need lime.

These soils are well suited to row crops, but they
]ln\-l' HE l‘l"-':l-ﬁ'l'l]l?l] ]ligll wiler hlhh" Illl-ll HAA L hll]l‘jl'i'l Loy -
casional flooding, wlich, in many areas, determines the
extent of their use.

Representative profile of Lawson silt lonm, in a level
cultivated fiold, T00 feet north and 560 feot east of the
southwest corner of SWIHNEY see, 5, T, 82 X, R.
G W.:

Ap—0 to B inches, very dark brown (T0YR 2/2) silt loam ;
clodidy, breaking to weak, fine, granular struciure;
frinhlie; nenteal; abreoapt bonndary

AlZ—5 to 2 jpnehes, black (10¥YR 2/1) =llt loam, very dork
brown (10YR 2/ when kneaded: wenk., fine,
stapular stracture , frinble; weuleal ; clear Ty,

Ald—22 1o 32 Inehws, veory dark gray (10YR 3/1) =it loam,

very dark grayish brown (10YHR 3/20 when Kpended 3

few, fine, distinet, dark-brown (T5YR 4/ and

steong-hrown (TAYR 0/6) motfles: weak, flne and
puslivm, subaygulay bocky structure; frinble; neu-
teal ! elenr boundary.

fo 00 jpches, dark grayizh-brown (10YR 4/°2% silt

loqim ; common, fne, distiner, strong-lirown (TOYR

o/0) mottles; weak, conrse, prismatic strociore

breaking to weak, fine, subangular Mocky stracture;

fefalile: nentral.

The solum ranges Troom nbout 40 to 60 Inches In thilckness,
The A horigon = back (10YR 271), wvery dlark  Deown
(10Tt 2/2), very dark gray (10X 3/1), or very dnrk zray-
ish brown (TO0YHR S/2), amd theee s oo evidens: of  rfecent
steatifieation, The A horlzan typleally s =it loam that is
low In sand, bat It ranges to light ellty cloy lonm. In some
places, the A horigon contains thin lenses of very fine loamy
sl The B horfzon iypieally Ix weakly oxpresaed, and hine
is 10X IE, value 18 4 or &, and ehromn 18 2 or 3. Where elhiromn

P2
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is 8, woitlex are lower in chroma, but the B horizon alsn
containg distioet, higher chroma mottles, The B horizon
typically i= it loam but contalns thin Yenses of fine loamy
gand in some places, Reaetion is slightly acid to neuiral in
the maost aeld parl of the solum.

Lawson solls formed In materinl similar to that in which
Caln, Fly, Kennebee, Nodaway, and Spiiville solls formed.
They are not so fine textured as Ely soils, and they comtain
less sand than Splliville solls, They are not s0 fine textured
ns Uolo soils and they are better dealoel, They are not an
stratified In the upper part of the solum as Noduway =oils,
'l‘l:i';' ure nol so dark colored to as great o depth ag Kennebee
sk,

Lawson silt loam (0 to 2 percent slopes) (484).—This
goil is on bottom lands, on Jow hbenches. or in larger
upland drainagewnys. It is commonly adjacent to Colo
and Kennehee soils,

Tneluded with this soil in mapping arve small areas
of soils that have 6 to 20 inches of light-coloved recent
overwash. Also ineluded ave small areas of soils where
the subsoil is siliy cluy loam.

This soil is well suited to row crops if it is properly
managed. Tn some years tile drainage contributes to
timely ficld operations. This soil is subject to floods,
eapecially nlong the larger streams, and erop production
depends on the frequency of floods. Capability unit
I-3; woodland snitahility group 8.

Loamy Alluvial Land

Loamy alluvial land (315) consists of recently deposited,
highly stratified sediment that has not been in Nnece
long enough for a uniform sequence of soil harizens
to form. The sreas are nearly level, many areas are
channeled. and low natural levees, small ponds, sloughs,
and small oxbows oeeur. TLoamy alluvial land is fre-
quently flooded, and each flood adds new sediment. The
sediment is mainly loam, sandy loam, and silt loam.

Necanse of the hazard of flooding, this land type
is not very well suited to eropping and much of it is
in permanent pasture. Natural drainage ranges from
poor in channels to gond on natural levees. Capability
unit Vw-1; woodland suitability group 8.

Loamy Terrace Escarpments

Loamy terrnce esearpments, 14 to 30 percent glopes
[154F) occurs in moderately sloping to very steep areas be-
tween stream benehes on uplands and boliom lands.
The material iz dominantly loam and sandy loam. The
color of the surface layer ranges from dark to light.

Included with this land type in mapping are areas
of gruvel or limestone outcrops. These areas are indi-
eated on the =oil map by their respective special sym-
Tols.

This land type is betler suited to trees and wildlife
habitat than to most other nses, but some areas are
in permunent pasture. It is subject to severe gully ero-
sion. Deeanse 1t ig underlain by sand or gravel, it is
droughty. Fertility is generally very Inw. Capability
unit VITs-1: woodland suitability group 1.

Marsh

Marsh (384) is in depressions in bottom lands that are
adjacent to major stremms, Tt is associated with Colo,
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Marshan. and Muek soils and is intermingled with
small ponds. A few arcas of Marsh are also in the land-
locked depressions of uplands, where Marsh is asso-
cinted with Bassett, Chelsea, Kenyon, and Sparta soils.
The native vegetation was mostly swampgrass, reeds,
cattaile, and other water-tolerant plants.

Mursh has no distinct soil layers. When the water
recedes from the surface, a layer of old plant residue
is on the surface. This land type is covered by water
most of the time. Tt is not suited to cultivation and pro-
vides poor produetion for pasture. Areas of Marsh are
better suited to wildlife habitat than to most other uscs.
Capability nnit VIIw-1; woodland suitability group 10.

Marshan Series

The Marshan series consists of deep and moderately
deep, poorly drained soils. These soils formed in abont
21 to 18 inches of moderately fine textured material
underlain by coarse-textured material. These soils ocenr
principally on nearly level stream benches, but n few
small areas are on uplands where erosional sediment
from glacial till occurs. Native vegetation was prairie
arasses, sedges, nnd other water-tolerant plants.

Tn a representative profile the surface lnyer is black,
frinble, silty elay loam about 23 inches thick. The sub-
soil is dark-gray silty clay loam in the upper 12 inches
and mottled olive-gray and yellowish-brown loamy sand
and sand.

Dieep Marshan soils have moderate to high available
water eapacity, and maoderately deep soils have mod-
erate water eapacity. Permeability i3 moderate in the
upper ]'Jrnﬁt of the profile and rapid in the sand and
gravel. These soils are low to medinm in available nitro-
zen and very low in availuble phosphorus and potas-
sium. In most places they are neatral in reaction and
do not need lime. These soils have a seasonal high water
table,

These soils ure well suited to vow crops if they are
drained, but some field operations are delayed because
ol welness,

Representative profile of Marshan silty clay loam,
deep, in a eultivated field, 400 feet west and 10 feot
north of the sontheast corner of SW14SWij see, 11, T,
86 N, R. 5 W.:

Ap—0 to T inches, black (J0YR 2/1) lght sty elay loam;
cloddy, breaking to wealy fine, gronulnr straclure;
frintle; penlml; abropt boundary,

A12—7 to 1h ineches, black (N 2/0) gritiy lght silly clay
loam ; moderate, fine, grannlar structure: Triable;
neutral : gradual boundary,

A2 15 to ™ Inchos, Winck (10YHR 2/1) zritty silty clay loam;
few, fine, distinet, dark yollowishbrown {10V 4/4)
mottles: moderate, fineg, grannlar sirueture; friable;
nenieal ; elear boundary.

H1g—23 to 30 inches, dark-gray (10YR 4/1) gritly silty clay
lonm; wenk, fine, subangnlar blocky structure;
frinble; nentral, clear boundary.

B2g—30 to 253 Ineles, dork-gray (5Y 4/1) gritty silty clay
lonm ; common, fine, distinet, rollowish-hirown {(10YR

G/G) mottlea: wenk, medinm, subangular  blocky
gtpneinre s frinble: few fine pebililes: nenteal: olear
Bonndary.

Bite—a5% to 40 Inches, mottled olive-geay (56X 672y nml
strong-brown (TOYI 5/6) medinom sty clay loam:
wonk, medinm, subangular Mocky structure; friable;
slightly avid ; ¢lear boundary.



HB3g—40 1o 47 inches, mottled olive-gray (3Y 5/2) and
gtrong-brown (T.6VR 0/5) loam: weak, conrse, sule-
nugular hlocky structure; friable; slightly  acid:
¢lear boundary.

HCL AT to 5O inches, olivegray (Y 4/2) ecoarse loamy
sand ; lowsar; single groln; neurral.

ITC2--06 o 63 inches, yellowish-brown (10YR 5/4) coarse
samd ; loose ; single grain; slightly achd.

Thickness of the solum amd depth to  coarse-toxtured
walerfal ronge from 24 to 45 inches, The A horlzon ranges
Ifrom back (N 2/0) to very dark gray (10YR 3710 and from
14 to 24 inches in thickoess, Tt (ypieally Is gritty ity clay
loam but ranges to clay lonm and logm, The B horlson hos
a hme of 5Y, 2,5, TO0YR, or 10YR, a value of 4 or 5, and
u ehromn of 1, 2, or G It @s silty clay loam, elay lonm, or
Ivam, The 11C horfzon In places Is lonm o sandy loam in the
upper part, but geavelly sand, coarse loamy sand, or conrse
gind 15 between depths of 24 and 48 ineles. Reaction s
slightly acid or neutral in the wost seld part of the profile,
Marshnn silly clay lonm, deep, eontains shightly less sand
and s slightly more than 20 lnehes to sandy material @ hows
ever this diference does not affect s useluloess or belayior,

Marshan scils are closely  nssoclmied with Lawler amd
Wnukee solls and are in the same deainage class ns Clyde
fnd Tripoli sofls, They have n graver B horizon and are
more poorly drained than Lawler aml Wankes solle They
are unilerlain by sand and gravel rather than by till as are
Clyde and Tripoli =solla,

Marshan silty clay loam, deep (0 to 2 percent slopes)
(152).—This =oil iz on stream benehes and in upland areas
where there is erosional sediment from glacial till. Tt
is commonly adjucent to other Marshan soils and to
Waukee und Lawler sofle. The profile of this soil is
the one deseribed as representative for the series. Sand
and gravel are generally between depths of 40 and 48
inchez, buat in o few places they are at a depth af less
than 24 inches.

Included with this soil in mapping are small areas
of =oils where the surface layer and subsoil eontain
more clay than those in this Muarshan soil and small
areas of soils that have 6 to 20 inches of light-colored,
recent overwagh. Also included are spots of Marsh,
which are slightly depressional and beeome ponded un-
less they are drained. These areas are indieated on the
goil map by a special symbol,

This soll is well suited to row craps if it is praperly
drained. Tt generally has good tilth, but it pmh‘ les if it
is worked when wel., Runoff is sglow, and some areas of
this soil are subject to floads for short duration. Artifi-
cial drninage i3 needed for good crop production, Capa-
bility unit ITw-1; woodland suitability group 9.

Marshan silty clay loam, moderately deep (0 to 2
percent slopes) (151,—This soil is on stream benches or
m oulwash arcas on nplands. Tt is commonly adjacent
to Lawler, Sande, and Waukee soils and deep Marshan
soils. Sand and eravel are at o depth of 24 to 82 inchoes,

Included with this soil in mapping are a few small
areas of soils where the surfuce laver and subsoil con-
tain more sand than these in this soil. Also ineluded
are spots of Marsh, which are depressionnl and are
ponded part of the vear unless they are drained. These
arcas are indicated on the soil map by spot symbols,

This soil is suiled to row erops if it is wroperly
drained. Tt generally has good tilth but pudt!llcs if 1t
iz worked when wel. Runoll is slow, and some areas
of this soil are subject to flooding for short periods.
Because the water table is high, espeeially in spring,
plowing and planting arve delayed at times, Tile place:

S0IL BURVEY

ment is difficult in some places because of loose, waler-
|n:ur1ng‘x:m.rli and gravel. Capability unit ITw-1; wood-
land suitability group 0.

Maxfield Series

The Maxfield series consists of poorly drained soils
that formed in about 24 to 40 inches of Toess and glacial
till. These soils occur in slight depressions on upland
flats or at the head of broad, shallow drainangeways. The
native vegetation wns prairie grasses and sedges,

In a representative profile the surface layer i1s black
silty eclay loam about 17 inches thick. The subsoil is
about 31 inches thick. The upper 17 inches is very dark
brown, dark grayish-brown, and olive-gray silty clay
lonm that has mottles. The next # inches is vellowish-
brown louwmy sund. The lower 11 inches is yellowish-
brown, mottled loam. The substratum, at a depth of 18
inches, is vellowish-brown, mottled, firm lonm.

Maxfield soils have moderate permeability in the
upper part of the profile and moderately slow permeas
Inhty i the lower purt. These soils have high avail-
able water eapacity. They are medium in available ni-
trogen and very low in available phosphorus and po-
tassium. They generally are slightly acid to nentral
and do not need very much lime.

These soils are well suited to cultivated crops if
they are drained.

Bepreseniative ]I}mﬂln of Maxfield silty clay loam,
in a cultivated field, 130 feet west and 160 feet north
of the southeast corner of SE1VNW1, goe. 28, T, 51 N.,
I 6. W.:

Ap—0 to 8 inches, black (N 2/0) lght silty elay loam: oloddy,
birenking o fine granular structure; Ceinble 3 nenteal @
clonr bounduory.

Ad B to 17 inches, bDlack (N 2/0) lght =ity elny lonm:
mederate, foe, granulnre structure ; friable: neatral ;
clear boundary.

B1—17 to 21 jnclws, very dark gray (5Y 3710 s durk Eray-
igh-brown (2.5Y 4/2) lght sty elay loam ; few, foe,
[nlnt, lght ollvebrown (2.5Y 5/4) mottles: weak,
fing, subungular blocky structure; friable: fow, fine,
dark reddish-brown (5YI 2/2) oxlde concretjons
neuteal ; elear boundnry,

N2g—24 to 34 Inches, olive-gray (6Y 4/2) light silty lonm:
many light olive-brown (25 5/4) mottles nml fow,
fine, distinet. vellowisli-brown (0¥ 5/8) mottles
wenk, fne, sulangular blocky structure; frinble:
many, fine, dark reddieh-brown (6Y 2/9) oxide cons
eretions; neutral ; abrupt boundary.,

TB31—34 to 37 Inches, yellowlsh-brown 10V b/8) loamy
sl § vommon, fne, distinet, light olive-rown (2.5Y
/) mottles;  very  wenk, medinm.  subangulare
blocky structure: very friable: fow 14 to l.neh
pebibles ) neuteal ; abrapt bonndary,

TIMA2—AT to 48 Inches, yellowish-brown (10YR 5/8) wedium
lonm; common, medinm, distioct, light brownlsh-
gray (25X 0/2) moliles ; weak, mediom, subanguiar
bocky stroeture ; fiem: vollowlsh-brown (10YR 5/8)
#and long between depils of 47 and 45 fnches : wildly
nlkuline; clear boundary.

ITC1—48 to 00 Inclws, yellowish-brown (10YR 5/8) lonm:
eammaon, medium, distinet, Hght brownish-gray (257
G/2) mottles; massive s firm; few, fine, dark roddish-
brown (OYR 2/2) oxbde concretlons; moderatoely
alkallne,

The solum typieally is about 45 inches thick bul ranges
from about 40 to 55 inches jo (Wlckmess, The loess typically
is 24 o 40 loches iblek ot ranges Trom 20 to 42 inches in
thickness. The A horixon is black (N 2/0 or 10YT 2/1) nml
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and very dark gray {10YR or 5Y 3/71). The upper pari of
the B horlzon hns a hoe of 26Y or 6Y, a value of 3 to 5,
and a chroma of 1 or 2, It ranges from heavy slt loam to
medinm sity clay loam. The ITES horizon has a hoe of T.5VR
or M0YR, a value of 4 or 5, and a chromn of & to & bot mottles
nre lower In ehroma, The I1B3 horizon typieally is loam
but ranges to lght ¢lay leam and sandy elay lonm, A thin
layer of loamy =and or =and, typically less than 10 inches
thick, commouly separates the loess from the tiL The TI0
harizon has the same color and extore s« the 1TES horizon,
Carbonntes are at a depth of about 40 to 80 inches. Reaetion
typically is neatral, but it is slightly acid In the most aeld
pared of il solum,

Maxfield solls Tormaed in material similar to that in which
Dinsdale, Frapklin, Klinger, and Waubecek soil= formed, and
they are nssociated with Colo and Garwin solls. They have
n grayer B horlzon and are more poorly drealped than Dings
dale, Franklin, Klinger, and Wanbeek soile. They have more
annd in the lower part of the salum than Garwin soils, They
formed o glaclal (000 In the Jower part,. bul Garwin =olls
formed entirely in lness that i@ ow in eontent of sand. Thoey
have a thinner A horizgon than Colo zoils,

Maxfield silly elay loam (0 {o 2 pereenl slopes) [382).—
This sail is in slight depressions on upland flats or at
the heads of broad, shallow drainageways. Tt is com-
monly adjacent to other upland soile such as Dinsdale,
Garwin, and Klinger and is in drainageways upslope
from Colo soils.

Included with thia sail in mapping arc areas of solls
that hiave 6 to 20 inches of lizht-colored silty overwash,
Alzo ineluded are a few small areaz of soils that formed
in a henvier textured Gl than this Maxfield soil. Ter-
menbility s slower in those soils than in this Maxhcld
soil, and drainage is slower.

This soil 18 well snited to intensive use for corn amd
sovbeans if it is drained. Capability unit TTw-1; wond-
Jand suitability group 9.

Muck

Muck consists of nearly level to gently sloping, very
poorly drained organic soils that are mainly 10 to 40
mehes deep over alluvial sedument or glacial till. Tt
generally ocemrs in sidehill seeps or in upland drainage-
ways. A few areas are on stream benches, Native vege-
tation was grass, sedges, and other water-tolerant plants.
Muck is commonly associated with poorly drained
Clyde, Colo, Floyd, and Marshan soils, :

n a representative prolile the surface layer is black
organic muck about 15 inches thiek. It 1s underlnin
by black gilty elay loam that grades to olive-gray silty
clay loam.

Muck soils have high to very high available water
capacity and slow to moderately rapid permeability.
They are high in available nitrogen and very low in
available phosphorus and potassium. Muck soils are
slightly acid to mildly alkaline in reaction. They have
a very high water table and a hummocky surface.

1f these soils are used for row crops, the area need
to be drained and leveled. Considerable settling takes
place after these soils are drained.

Representative profile of Muck, shallow, in a per-
manent pasture, 660 feet west and 152 feet south of the
northeast corner of NEINE1; sec. 14, 'I. 83 N, R.
6 W.:

M1—40 to 10 inches, Mack (12\ 2/0) muek ; weak, fine, grannlar

structure: very friable; few roots; neutral; gradual
boundary.

M2Z—10 to 16 inches, back (N 2/0 to YR 2/1) muck that
hax a few fibors that disintegrate when rubbed ;
magsive : friable; few roots: neutral ; clear boumdary,

1C1—=15 (o 20 Inches, black (N 2/0 to 10YR 2/1) =ilty clay
lonm ; few very dark-gray (10¥IL 3/1) fibers: mas-

. give; friable; neutral ; gradunl boundary.

IICZ—2D to 32 Inches, olive-geay (6Y B/7) silty clay loam :
few very dark grayish-brown (10¥YR 3/2) fibors;
masgive; frinble; neutral : gradual bonndory.

IIC2 32 to 42 inches, light olivegray (5Y 0/2) lghi =iy
elay loam; few, durk yellowlsh-brown (10YR 4/4)
fibors; weakly steatificd; friable; neatral,

Muek generally ranges from 10 to 40 inches in thickness,
lmt in places it is as woch as 80 luches thick, To Is blonek
te very durk brown. The underlying material ranges from
hlack (10YK 2/1) to olive gray (GY 5/2) and light olive gray
(53X /1), Testure of this underlying material varies, hut
typically it is silty elny loam, loam, or st Toam that eontaing
sandy strata in places, Renetion I8 typleally neutral buk
ranges from slightly acid to mildly alkaline,

Muck solls are associabed with Clyde, Colo, Floyd, pml
Marshan solls, They have a surface layer of uim-m]lwm
organic material, more than 10 inches thick, (hat i= absent
in Clyde, Colo, Floyd, and Marshan soils. They are also
more poorly deained (han these solls,

Muck, shallow (1 to 4 percent slopes) 121).—This soil
commonly occurs in broad upland drainagewavs and
on lower hillsides that are seepy and wet, In places it
13 on stream benches. Tt is commonly associated with
Clvde and Floyd soils on uplands and Colo and Mar-
shan soils along stream benches. The profile of this soil
is the one described as representative for Muek.

Included with this N{l“l in mapping are areas of soils
that have 6 to 20 inches of light-colored overwash. Also
included are small areas of soils that have more than
20 inches of organic matter underlain by minernl matter.

This soil is too wet for eropping unless it is drained.
If it is drained, it is moderately soited to row Crops.
It generally 18 in permanent pasture or is left idle if
it i8 not drainad. The water table is at or near the
surface during much of the vear unless this soil is
drained. Outlets for drainage are diflicult (o obtain in
some areas. Capability uwmt Hlw-1; woodland suit-
ability group 10.

Muck, moderately shallow (1 to 4 percent slopes)
[Z21]e—This soil commonly oceurs in sidehill seeps at the
base of slopes or in upland drainagewavs. Some areas
of this goil are on stream benches, This soil is com-
monly associated with Clyde and Flovd =oils on uplands
and Colo and Marshan soils on stream benches,

Included with this soil in mapping ave areas that
have 6 to 20 inches of light-colored overwash and areas
that have as much as 72 inches of mucky peat. The
mucky peat areas have a higher percentage of partly
decomposed organic material than this Muck soil.

This soil is suited to row crops if it is adequatel
drained. The water table is at or near the surface rnucﬁ
of the year if it is not drained. Tile or surface drainage
and leveling of the hummocks are needed before row
crops ean be grown. Outlets for tile drainage are difi-
enlt to obtain in some arcas. Capability unit ITIw-1;
woodland euitability group 10,

Muscatine Series

The Muscatine series consists of somewhat poorly
drained =oils that formed in more than 40 hu‘llles of
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loess, These soils are nearly level on upland divides
and are also on some loessecovered stream benches. Na-
tive vegetation was pralrie grasses.

In a representative profile the surface layer is black
and very dark brown and very dark grayish-brown
silty clay loam and silt loam about 17 inches thick. The
subsail 18 dark grayish-brown and grayish-brown and
has yellowish-brown mottles. The subsoil is silty clay
lonm in the upper part and grades to heavy silt loam
at a depth of about 40 inches. _

Muscatine soils have moderate permeability and high
available water eapaeity. They are low to medium in
available nitrogen, low in available phosphorus, m!-.'l
very low in available potassium. These soils are acid
where they have not been limed within the last b years,

These soils nre well suited to corn and soybeans. Some
of these oils have a seasonul high water table, and
timeliness of field operations ean be improved by tle
drainage in years of above-normal rain.

Representative profile of Museatine silty clay lonm,
1 to 3 percent slopes, in a eultivated field, 40 ri'.l'l-.l.‘flﬂft
and 450 feet :mulllu of the northwest corner of NE1j
NEY sec. 20, T. 88 N, R. 7 W.:

Ap—0 o 0 loches, very dark brown (1010 2/2) light silly

clay  loam; elddy, breakiog o moderate,  fine,

granular structure; Triable; stightly aeld; sl

Toumalary,

to 11 (nehes, Wack (10YR 2710 heavy st loam;

moderate, fine and medinm,  granolar siroctore

frinkle: thin, diseontinuwous=, lght brownlsh-gray

(10YRE 042, dry), grainy coatings on peids) medivm

aeld : elear boundary, .

AZ—11 o 17 inches, very dark graylsh-brown (25Y 35/2)
Lieavy it loam ; moderate, fine and medinm, geanulare
structure: frinble; nearly contlnuous, light brown-
icl-geay (10YR 6/2, dry), grainy coalings on peds;
wedinm neld 3 gradual boundary,

Ril—1T tv 24 inches, dark grayish-brown (25Y 4/2) light
gilty clay loam, common, fioe, faint, yellowish-hrown
(YR 6/4)  mottes; wenk, medlom,  subangular
blocky structure Lreaking to weak, lne, subangnine
Maocky strnelure ; friable; thin dizcontinuous and very
thin patehy clay Mlms on horizontal ped faces; light-
gray (10YR 772, dry), grainy coatlngs on phcils g
mwedium acid ; gradoal boundory. =

24 to 32 inches, dork grayish-brown (2.5Y :m} miedlum
silty clay loam, common, e, distinel, y ellowish=brown
(10YTL 5/8) mottles ; weak, medinm, subangulare Dlocky
atrnelure breaking to moderate, fine, subangular Wocky
structure: frinble; thin discontinuous cloy films;
thin, patehy, gray (1OYRE G/1), gralny coatings on
peds; common flne, dark oxbde eoneretlons; mieilinm
arlil ; gradual boundary.

RI3-—-32 tn -iDiIIIl."lil.'H. grayish-brown (256Y 5/2) light l:Ilrty
elay loam ; many, one, distined, yellowish-brown (10% 1
5/6) mottles ; weak, fine and medinm, prismatie strue-
ture breaking to weak to modernte, fine and medium,
subangular blocky straeture: frinble; few, fine, dark
oxlde conerotions: medlom neil: gradunl tmmdu{r.

N3==dll to 61 inches, grayigh-Lrown (25Y 5/2) heavy silt
Yo wany, fine and medlum, distivet, Fellowish-
prown (10YR 5/0) mottles; medium nriHmntIePlnm-
ture: friable: thick, eontinmous, dark-gray (0¥ 4/1)
and very durk gray (5Y 371) clay flows In rool cliao-
nels; few, fine, dark oxide conerctions; nentral

e =olum ranges from 5 o 70 Inclies In thickness, The
A horigon ranges from black (10YR 2/1) and very dork gray
(10YTE 3/1) to very dark brown (1I0YH 2/2) and very dark
grayish brown (10YR 3/2 or 26Y 3/2), It runges from 14
to 20 Inches in thickness, The B horigon has a hue of 10YR
or L.5Y, a4 value of 4 to 5 and a chroma of 2, ot matileg
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are higher in ehrema. The B2 horlzon 15 about 27 fo 33 per-
cent cluy, These soils are medinm acid to strongly acld in
the most acid part of the solum,

Musestine solls formed in moterinl similar to that in which
Attorborry, Carwin, and Tamn =allz formed, amd they ane in
the same drolnage olass as Franklin and Klinger solls, Chey
have a darker eolored, thicker A horizon than Atterberry
solls, mind they lack the A2 horvizon thac is present in Atter-
berry sofls. They hnve n browner subsoll than peorly dealoe]
Garwin gollg, bt they have 4 grayer B horizon than well-
drained Tama soily, Musentine soils formed in thicker loess
deposits than Franklin and Klinger soils,

Muscatine silty clay loam, 1 to 3 percent slopes
(119A).—This soil is on upland divides. It is associated
with Atterberry, Garwin, and Tama soils, The profile of
this sol 1= the one deseribed as representative for the
series,

Included with this eoil in mapping are small areas of
poorly drained, dark-colored Garwin soils,

This Museatine soil is well suited to corn and soybeans
and it is nsed infensively for these erops. Tt has a seasona
high water table. In places tile is used to drain the head
slopes of waterways, and this practice improves the time-
liness of field operations in wet years, Capability unit
1-2; woodland suitability group 7.

Muscatine silty clay loam, benches, 0 to 2 percent
slopes (T 119A).—This soil 15 on loess-covered stream
benches. It is adjacent to Atterberry, Tama, and Walford
soils on benehes, This su]l has a profile similar to the one
deseribed as representative for the series, it is on lower
lying stream benches and is underlain by coarse-textured
material ol o depth of 48 o 60 inehes,

Ineluded with this soil in mapping are a few areas of
soils where the surface layer is thinner and lighter coloped
than this Muscatine soil.

This soil iz well suited to row crops if it is properly
managed, and crop production generally is above the
county average. It commonly receives runoff from adja-
cent 51013133 and has a seasonal high water table at times.
Tile drainage can improve the timeliness of ficld opera-
tions, In some areas diversions are needed on =oils upslope
to prevent runofl and siltation. Capability unit 1-2: wood-
land suitability group 7.

Nevin Series

The Nevin series consists of somewhat poorly drained
soils that formed in silty elay loam alluvium, These soils
nre nearly level and are on terrnees along major drainags-
ways. Native vegetation was prairie

In o reprsentative profile the surfuee layer is black and
very dark grayish-brown silty elay loam about 23 inches
thick. The subsoil is dark gryish-brown and olive gray,
friable silty clay loam that has yellowish-brown mottles
in the lower part and extends to a depth of 8 inches

Nevin soils have high awvailable water capacity and
moderate to moderately slow permeability. They are low
in available nitrogen, medium to high in available phos-
phorus, and low to medium in available potassium.

These soils are well suited to row erops and are used
intensively for this purpose. Some areas receive runoff
from soils upslope. Tile drainage is beneficial in wet
years, and farm operntions are slightly delayed at times
unless tile dreains are used.
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Representative profile of Nevin silty elay loam, in 2
cultivated field, 528 fect west and 25 feet south of the
northeast corner of NE1,3W1 sec. 8, T. 82 N, R. 8 W.:

Ap—0 to 8 Inches, black (10YR o/1) light silty clay lonm;
cloddy, brenking te weak, fine, grunular sbructure | fri-
able ; neutral 3 abirpt boundary.

A12—5& to 15 Inches, black (10YR 2/1) light silty elay loam;
weak, fine, subnngulnr Wocky structure; friabile; nen-
tral: gradual boundary.

AS—15 to 22 inehes, very dark grayish-brown (10YRL §/2)
light silty elay loam  very dark brown (10X 1L 2/2) pul
pxterlors ; weak, medinm, subangular hlocks structure
preaking to weak, fne, subnngular blocky structured
friable ; neutral ; gradual boundury.

B1—23 to 20 Inches, dark grayish-brown (10YIR 4/2) sliy
elay lonm; weak, fine, subnngular blocky structire:
frinble : diveontinuons very darck grayvish-brown (10YK
d@/2) contings; fow, fing, distinet, olive-lrown (25Y
4/4)  oxide concrctions; elightly aeid; gradoal
bommlary,

oy o a0 inches, dnrk geayishdbrown (25Y 420 silty
vluy loaw ; many, fine, distinet, yellowlsh-rown (10Y R
G/ mottles; weak, coarse, subangular blocky stroe-
tare: frinble: few patchy clay Olms; few strong-
prown (TAYR 5/0) and dark reddish-gray (X1 5/2)
axide conerctions; neutral: geadunl boumlary,

B3—a9 (o 55 Inches, olive-gray (5Y 5/2) lght =ity clay losmn 3
mnny, e, distinet, yellowishi-brown (10X R 5/6) mot-
tlex; woak, conrse, prismaile strocture; frialle ; con
mon, fine, distinet, dark redilish-brown (5YR 3/2)
and strong-brown oxide conerotions | newteal,

e solum typlenily Is wore than 40 inchea thick, but it
Fanges from 36 o 60 inehess or moee I thlckness, The A hord-
won i3 Dnek (10XYTE 2/1), very davk gray (I0YR §/1). very
dark brown (YR 2723, aml very dark grayish brown (107
325 The A horizon ranges from 18 to 21 iovheos in thicks
nege, Lot In oo fow places it is as much as 30 Inches
thire. The A horigon wypleally 15 Hght sy clay loam but in
ages it is silt loam, The B1 and B2 horizons have n loe
S0 10Y1e or 25Y, a value of 4 or 6, and a chroma of 2 oF 3,
and they have highchroma motiles, Phe B2 horizon s light
to medinm €ty clay loam The BE horlzon has a bue of
10V R to 6, o vitlue of 4 or 5, and n chirsnn of 2 or & Hoeae-
tion i3 slizhtly acld to medivm achd in the most ncid part
ol e solunee,

wNovin solls nre clesely associabed with Atterberey soils,
sarily substeatmm, aml Waokegan sofls ad are in the same
deainage clnss ag Mnseatine 2olls. They have a thleker,
darker eolopsd A horizon than Atterberry foils, sandy sub-
steatine, Nevin solls formed in alluvinm and bave a higher
eontont of samd than Mosentine soils, which formed in loess.
They have o geayoer, more mottled B horlzon and are more
pomrly drained than Wankegan soils,

Nevin silty clay loam ({} to 2 percent slopes) (88).—
I'his soil is on stream benches, dominantly n,}cm" Cedar
River and Praivie Creek. In some areas where this soil is
adjacent to uplands, light colored silty overwash is on the
surfnce.

Tneluded with this soil in mapping are some areas of
gently sloping Novin soils that are subject to slight. water
erosion.

This £oil can be used intensively for row crops, and it
is well snited to this use if it s well managed. Tt is
glightly wot but generally does not need iile drainage
exeept in wet years. Diversion terruces placed on adjacent
upland slopes protect it from overflow and silting. Capa-
bility unit T-2; woodland suilability group 7.

B2

Nodaway Series

The Nodaway sevies consists of moderately well deained
soils that formed in recently deposited silty alluvinm.
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These soils are stratified, becanse each flood deposits fresh
sediment. on the surface. They are nearly level on flood
plains and nearly lovel to gently sloping on alluvial fans
and narrow npland waterways that are associated with
steep loess soils,

In a representafive profile the plow layer is very dark
grayish-brown silt lonm about 6 inches thick, Below this
is dark grayish-brown, very dark gray, and grayish-
brow, stratified, friablo silt loam that exiends to a depth
of 61 inches. A very dark gray silty elay loam buried soil
i= at a depth below 04 inches,

Nodawany =oils have moderate permeability and high
available water capacity. They arc low in available nitros
een and mediwm in available phosphorns and potassium.
]1.‘h{s_',' are eenerally neutral in reaction and do not need

ime.

These soils are well suitad to corn and soybeans, They
have n seasonal high water table and are su hjeet to over-
flow. Tn some years crops are damaged by floods,

Representative profile of Nodaway silt loam, 0 to 2
percent slopes, in a level, cultivated field, 450 fect. sonth
and 20 feet east of the nerthwest corner of NWIINWL
soc. 32, T.82 N, R. 56 W.:

Ap—0 o 6 wehes, very dark grayish-lown (10X It 2/2) siit
lonm : weak, very (ne, granulae stracture; Frinlile : new-
tral ; nbrupt boundary

C—6 to 61 Inches, stratified dark grayish-eown (101 4/2),
very dark gray (10YR 271}, and grayish-roan (YR
8/2) st loam; eommon, fne, fning, digtinet, brown
(TOYR 4/4) motles ai o depth of 34 to 61 inches
massive: teinble; tow vory dark brown (VIR 2/2) oxide
coneretions : thin steata of yellowish-brown (10¥YR 5/4)
eonr=e sit Tosm at o depth of 12 to 30 inehies; neotral;
clear boinmudary.

IIALG—G4 o 65 Ineles, very dark gray (10YR 3/1) light
gilty  oloy  lonm;  comon, e, dlstinet,  dark-bhrown
(T.0YR 372 mottles: mnesive; o ; noutral,

The A1 horlzon mpges from very dork gray (10YR 3/1)
to wery dark geapish hrewn (IOYR 3/2), s 6 o 10 Inches
thick, and commonly is steatified. In enltivatinl areas the
Ap borlzon i very doark grayish brown (J0XR a/ey. rhe
¢ horlzon dominantly has a hue of 10YH, a value of o5,
and o ehromin of 2 or % bol some strata have a chroma of 1.
Dark, medinm-texturesd or moderately  fiop lextanel Irriel
solls are below o depth of 40 inehes in places. The © horlzon
typlesdly s silE loam. Lot some Inyers are light sty clay
loam. Thin lenses of materlal coarser than =it loaw are at a
depth of less than 40 inches. Sandy material is ot a depth
below 40 inebes in seme places, Reaction §s <lightly acid
to nentral thronghout the profile.

soalnony solls fopmed i material similar to thot in which
Calo, Kennebee, Tawson, and 3pillville soils formed. They
are lighter eolored anil are more sientlisd (an Colo, Keooe
bew, minl Lawson solle, They are lower in elny content and
bitier denined than Colo esofls, nnd they contain more silt and
Jesx samad than Spillville soils.

Nodaway silt loam, 0 to 2 percent slopes [220A).—
This soil is mainly on bottom lands. Tt is also in narrow
upland waterways or on alluvial fans downslope from
Downs, Fayette, or Seaton soils. Tt is commonly adjacent
to other hottom-land soils such as Colo, Kennebee. or
Tawson. 'The profile of this soil is the one deseribed as
representative for the series,

[nehided with this soil in mapping are small areas of
anils that have 6 to 20 inches of sandy overwash. Also
included are a fow areas of somls that are underlain by &
dark-colored buried soil at a depth of less than 36 inches,

This soil is snited to intensive use for corn and soy-
beans. Aveas of this soil that are inaccessible or that are
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in narrow drainageways are generally in permanent pas-
ture or woodland. Areas of bottom lands are small and ir-
regular, They commonly are farmed with adjoining soils.
This soil iz subject to overflow during periods of heavy
rain, and crop damage results in some years. It has a sea-
sonal hjlfh wuter table. In some areas it is dissected by old
stream channels, which makes accessibility difficult. Capa-
bility unit 1-0; woodland suitability group 8.

Nodaway silt loam. 2 to 5 percent anpes (220R).—
This soil is on flood plains, in narrow upland waterwaya,
and on alluvial fanz below Downs. Favette, or Seaton
soils, It 13 commonly adjacent to Colo soils, This soil has
a profile similar (o the one described as representative for
the series, but it typically occnrs only in narrow, more
sloping valleys.

Included with this soil in mapping are areas of soils
that are underlain by a dark-eolored buried soil at a depth
of less than 36 inches,

This =oil is suited to row crops, but many areas are
small and irregular and are farmed with ndjoining sols
or left In gr waterways., Imaceessible areas alomg
narrow drainageways are left in permanent pasture or in
woodland. This soil is subject to hi?t-mlnciw. ghort-
duration floods. Seepage from upland soils makes this
soil seasonully wel, snd in some of these areas tile dmin-
age is needed to permit timely field operations. Some
areas are dissected by gullies or by numerous waterwnys,
Capability unit Ile—4; woodland smitability group 8.

Olin Series

The Olin series consists of well-drained soils that
formed in 20 to 36 inches of sandy loam and wnderlying
glacial till. These soils are gently sloping to moderately
gloping and are on uplands. The native vegetation was
prairie grasses,

In a representative profile the surface layer is very
dark hrown and very dark grayish-hrown fine sandy loam
about 23 inches thick. T'he upper 8 inches of the subsoil
is brown sandy loam, and the lower 21 inches is dark
yellowish-brown and yellowish-brown loam. The substra-
tum, at a depth of 52 inches, iz vellowish-brown, mottled,
firm loam that is ealeareous at a depth below 65 inches.

Olin soils are moderately rapidly permeable in the upper
{mrt. of the profile and moderately slowly permeahle in the
ower part, which formed in glacial till. Available water
capacity i8 moderate. These soils are low in available
nitrogen and very low in available phosphorus and potas-
siwm, They are acid where they have not been limed
within the last § years.

These soils are snited to row crops, but they are
droughty during some years of low rainfall. Sail blowing
is o hazard if the soils ave bare. Decanse of the difference
ir permeability in the npper and lower parts of the pro-
file, water accumulates at the till contact in periods of
heavy rainfall and seepy spots tend to develop.

Representative profile of Olin fine sandy loam, 2 %o 5§
percent slopes, in a cultivated field, 150 feet east and 150
feet south of the northwest corner of SW14NI1 sec. 1,
T.86N.,R.TW.:

Ap—0 to T inches, vory dark brown (10YR 2/2) fine sandy

loam; cloddy, breaking to weak. fine, granular structure:
very freiabile: slishtly acid : clear boundary,
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A12=T Lo 14 Inechies, very dark brown (10YR 2/2) fne soldy
logm * weak, fine, subanguiar Llocky structura breaking
to weak, fine, grannlar stracture; very friabde; moediom
acid ; gradual boundary,

Ad—14 to 25 inches, very dark grayish-rown (10YR 3/2)
fine sandy loam ; wenk, mediom, subangular blocky stroe.
turg breaking to weak, fine, subangulnr blocky structure §
vory frinble ; medinm acid : geadual boundary.

DE1—2 to 91 inches, brown (10Y R 4/3) somdy o ; wenk,
wpslivm, sulangulnr Mocky structure: very Iriable: very
dark gravish-brown (LOYIL 3/2) coatings in upper part;
band of pebbles at a depth of 31 inches; mechum acid ;
grudual boundary,

IID2—31 to 38 Inches, dark yellowlsh-hrown (10YR 4/4)
heavy loam; few, fine, distinet, strong-brown (7.5Y 1 6/8)
moltles ; weak, medinm, prismatie steneture breaking to
weak, medinm, sabangular blacky strocture: firm; dis-
continnous grayish-brown (10YR 5/2) contlngs: few,
fine, dark reddish-rown (5YR 3/2) oxide concrotions:
meddum aeld : gradual boundary,

ITB3—358 to 52 inches, yc-iluwluhilmwn (10} 5/0) heavy
loam; graylsh-brown (25Y 5/2) ped exteriors: fow, fine,
distinet, gray (6Y 6/1) mottles: weak, coarse, priemntic
steneture ; firm ; common, fne, strong-brown (T.6YR 6/6)

. oxide eoncretions: medium acid: geadual oundary,

IIC1- 62 to 65 inches, rellowish-biewn (10YR 5/6) Lo ¢
commeon, fine, distinel, gray (5Y §/1) mottles; massive;
fivin; common, fine, strong-brown (T.6YK 5/8) and dark
reddish-brown  (6YH 2/2) oxide coneretions: medium
acdd ; geadunl boundary,

HC2--85 to B0 Inches, yellowlsh-own (10YR 5/6) lomm;
H‘Jﬂ-ﬂ.‘l‘- fine, iliHHﬂH. gray (5Y 5/1) mottles: mossive:

rm; common, fine, strong-brown (T5YR 5/6) and dark
reddish-brown (BYR 2/2) oxide concrellons: i) PeOE,

The solum ranges feom 40 ta B0 inches in thicknosg, T'he
Ap hwrigom Iz very dark brown (10¥Y18 2/2) or very dark
graylsh brown (10XEK 3/2), and the A12 horizon is blavk
(10X K 2/1) or very dark brown (10YR 2/2), The A horizon
ranges from 14 to 24 Incles In thickness, and thickness com-
monly decrises iy slope increages. The B2 horizon has o hue
of 10YRK, a valus dominantly of 8 to 5, and n chromn of 3
or 4. In places o dark-brown (10YR 2/8) or brawn (10YR
4/3) B1 horizon is present. The B2 harizon typleally is sandy
loan, bt layers of lnamy gand 6 (o § incheg thick are presacnt
In wome areas, A band of pebbles Is in the lower part of ihe
B2 horizon or in the upper part of the ITB2 horiwon, The IIB
horlzon haa a hue of YR, a value of 3 to 0, and a chroma
of 3 to 6. In the lower part of some I horizons, at a depth
below 30 Inches, mowles have a chroma of 2 op lower, Tlss
mottles Increnge in size and number as depll inerenses. The
1IBZ horfzon is commonly heavy loam bot mnges to medinm
lonm, lizht clay loam, or sandy olay loam, ‘Che 110 harizon
has o hue of 10YR or 75YR, a value of 4 to 6, and a clivoma
of 4 to 5, nnd there are some gravish mottles, Dwepih to ear-
bonates rangea from 60 to 50 inclus. Reactlon i medinm
acdd to atrongly acid In the most neid part of the solum.

The Oin soils formed in material similar to that In which
Dickinson solls, loam substratum, formed, and they are asso.
eluted with Dickinson, Kenyon, and Sparts solls, They are
shallower to glaclal till than Diekingon solls, lonm mubatea.
tum. They contain more =and In the upper part of the solum
Bikn Kenyon sofls, and they contain less sand than Eparta

Olin fine sandy loam, 2 to 5 percent slopes (4098
This soil is on 'glw.:i&lu& uplands, Tt is mmn?on]w! nm:'mt
ated with Dickinson, Kenyon, and Sparta soils. The pro-
file of this soil is the one deseribed as representative for
the saries,

Included with this soil in mapping are arcas of soils
where the sandy loam texture is less than 20 inches thick.
Also included are small areas of nearly level soils,

This soil is suited to row erops if it is well managed.
The surface layer is easy to work and dries out quickly in
apring. This soil is droughty in some years, however,
beeanse of the difference in permeability in the upper and
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lower parts of the profile, In periods of heavy rain, waler
tends to acoumulate at the till contact and then moves
laterally, which results in seepy wreas. Capability unit
11e-2; woodland suitability gronp 3.

Olin fine sandy loam, 5 to 9 percent slopes [408C).
This soil is on narrow ridges and side slopes on uplands.
1t is commonly associated with Dickinson and Ienyon
soils, ‘This soil has a profile similar to the one deseri
ns representative for the series, but the dark surface layer
is not =0 thick and depth o loam till is shallower. "

Included with this sail in mapping are areas of soils
where the sandy loam texture is leas than 20 inches thick.

This soil is suited to row crops if it is well managed.
The surface layer is casy to work and dries out quickly
in spring. This soil iz dronghty in some yeurs, however,
heeanse of the difference in permeability in the npper and
loewer parts of the profile, In periods of heavy rain, water
tends to aecumulata at the till contact and then moves
laterally, which results in seepy, wet areas. This soil is
snhject to so0il blowing and water erosion. Capability nit
111e-1; woodland suitability group 3.

Oran Series

The Oran series consists of somewhat poorly dmined
soils that formed in 14 to 24 inches of loamy material and
underlying glacial till. In most pluces a layer of pebbles
and stones is at the contact of the loamy material and the
#lacial till. These soils are nearly level to gently sloping
in concave areas on uplands. The native vegetation was
mixed praivie grasses und Lrees, .

In & representative profile the surface layer 15 very
dark brown loam anbout 8 inches thick. The subsurface
layer is dark grayish-brown, friable loam about 4 inches
thick. The upper part of the subsoil, to a depth of 23
inehes, is dark grayish-brown loam that has yellowish-
brown mottles. The lower purt is mottled grayish-brown,
atrong-brown, and yellowish-brown heavy loam. The sub-
stratum, at a depth of 52 inches, is mottled light grayish-
brown and vellowish-brown heavy loam.

Oran =oils have moderste permeability in the upper
part of the profile and moderately slow permeability in
the lower part. Water moves throngh the upper part of
this goil and accumulates at, the till contact, resulting in
a seasonal perched waler table, These soils have high
available water capacity. They are low in available nitro-
een and very low in svailable phosphorus and potassinm.
They are acid where they have not been limed within the
loet 5 years., )

These soils are well snited to row crops if they are

roperly mana
* I{t;rgmntaliﬁuui[:mﬁlu of Oran loam, 0 to 2 percent
glopes, in a cultivated field, 200 feet north and 100 feet
cast of the southwest eorner of NW14NW14 see. 12, T.

85N, R.8W.:
Ap—0 (o 9 inches, very dark hrown (10XE 2/2) loam ; eloddy,
breaking to wenk, fine, granular structure ; frinble; neu-
.&Ev-t«ﬂm:é ;I:!"Fr:-hb:::}"::::: grayish-brown (10YR 4/2) loam;
weak, thin, platy strueture; friable; strongly acld;

elear linmulary.

BL—17 to 23 inches, dark seavish-brown (100 4/2) loam;
eommon, fine, faint, yellowlshheown (10YR 6/8) mot-

tlea; wenl, fine, subangular blocky struclore: Trinbile;
Jdiscontinnous srainy contings on foces of peds; band of
pebbles ot n depth of 23 inches; strongly acld; clear
Loundury.

1IB2t—23 to 36 inches, mottled grayish-brown (2.0Y 5/2) nnd
stronz-brown (T.0YR §/0) medium loam ; weak, medium,
snbmngular Mocky structure; frinble; thin discontinuous
clay films: thin, discontinuons, grmy (I0YR 7/2), grainy
contings; stones and pebbles at a depth of 23 Inches;
strvnely acid © gendnnl boundory.

TIB3t—30 to 52 inches, mottled light brownish gey (20X
G/2) and yollowlsh-brown (10YR 5/0) heavy loam ; weak,
msdinm, prismacle stroeture ; fem g few, Ui, diseontinu-
oug elay fims; thin, discontinuons, gray (IOXK 7/2),
grainy continzs; wediom acid; gradunl boundary.

11C—52 to G0 Inches, mottled light brownish-gzray (2.5 6/2)
and yellowlgh-brown (10YH A/8) heavy loom; minssive
firm ; modorntely alkaling,

The solumn typienlly is more than 48 inches thick but ranges
fromn about 40 to 60 inches In thickness, The Ap horizom s
very dark hrown (10VR 2/2), very dark gray (10YR 3/1),
or very dark grayish brown (10YER 3/2). The A2 horizon
rangea from 3 to 6 inches In thickness, The A horizon s
loam or silt Joam containing a noticeable amount of sand,
Deprihy o the stone loe, or the TTE horlzon, moges from 14
to 24 Inches, The B horizon has a hue of 10XRK or 2.0, a
vilue of 4 or &, nnd a ehrwna of 2, Mottles in the upper part
of the I horlzon are hizher In chroma than the It horlzon,
Where prssent, moltles in the lower pact of the BB horlzon
have a valve of 4 or 6 and a chroma of 2 ta 6, The B horizon
ranges from medivm to lght elay loam and samdy eloy lonm.
Depth to earbonates generally correaponda to the thicknesa
of the solwm, Reaction Is sbrongly acid o very strougly acid
I the most neld part of (he solum,

The Oran goil2 formed in material similar to that in which
Bassctt, Kenyon, Readlyn, and Tripoll solls formed, and they
are In the same drainage class as Floyd, Franklin,d snnd
Sehiley solls. They have n grayer T hordzon and are more
poarly drained than Bassett and Kenyon soils, They have a
browner B horizon and ore better denined than Tripoll soils

They are also lighter eolored than 'Uripoli amd Floyd solls,
Oraiy so0ils are shallower lo glnelsl (0 an Franklin and

Sehley solls, nnd they lack the coarse-lextursd layers that
are proesent in Schiey soils.

Oran loam, 0 to 2 percent slopes (471A),—This soil is
an npland ridges or in drainageways. It is commnnly
asaociated with Bassett, Clyde, Readlyn, and Schley soils.
The profile of this soil is the one deseribed as representa-
tive for the series.

This soil is snited to intensive use for row cropz. Tt has
a seasonal high water table becanse of moderately slow
E:rmmllﬁlity m the glacial material, Tile druinage is

neficial in wet sensons, and it improves the fimeliness
of ficld operations. Capahility unit T-2: woodland suit-
ability group 7.

Oran loam, 2 to 5 percent slopes (1718.—This soil is
commonly on side slopes and at the head of drainageways,
Tt is generally associated with Bassett, Clyde, and Kenyon
soils, This soil has a profila zimilar to the one described
a3 representative for the series, except that depth to
underlying glacial till is shallower.

This soil is well euited to row crops. It is subject to
slight erosion if it is eultivated. The long, uniform,
upland slopes are wall suited to eontouring and terracing,
but these practices slow down movement of surface waler
and let more water soak into the soil. The extra water
entering the soil eomplicates drainage, especially in wet
years. Beeause providing adequate drainage and control-
ling erosion are dificult, a combination of the ih"-llllﬂﬁl:t
and terracing is needed in places. Capability unit TTe-3;
woodland suitability group T.
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Readlyn Series

The Readlyn series consists of somewhat poorly drained
soils that formed in 14 to 24 inches of loamy material
and underlying glacinl Gl In most ploees o layer of
pebbles and stones is at the eontact of the loamy material
and the glacial till. These soils are nearly level where
they ocour at the nead of upland drainageways and in
other areas on uplands. The native vegotation was mixed
prairie grasses,

In a representative profile the surface layer is about 18
inches of black, very dark brown, and very dark grmyish
brown loam. The subsoil is dark grayish-lrown heavy
loam in the nupper 7 inches and grades to yellowish-brown,
firm heavy loam m the lower part of the subsoil and in
the substratum,

Teadlyn soils have high available water capacity. They
have modernte permeability in the loamy material and
moderately slow permeability in tha #lacial till. They are
lew to medinm in available nitrogen and very low in
available phosphorus and potassinm, They are acid where
they have not been limed in the last 5 years,

These soils are well svitad to row crops. Some areas
have a seasonal high water table, and these areas benefit
from tile drainage.

Representative profile of Readlyn loam, 0 to 2 percent
slopes, in a cultivated field, 280 feel south nnd 200 feet
west of the northeast corner of SWIANE1] sec. 13, 'T.
8t N, R.8 W.:

Ap—0 1o ¢ Ieehes, Black (10YR 2/1) loam; cloddy, broaking
1o weale, fine, granular structure; feiable; neatral ) abropt
boundery. _

A12-—7 to 1% Inches, very dark brown (10YR 2/2) loam;
wealk, fine, granular structure; friable; medivm aeid ]
aradnal oamdary

AZ 12 to 185 inches, very dark grayish-hrown (I0YR 8/2)
losii ¢ weals, One, snbangular Bocky stroctuve; friable;
stronely acid ; gradual bonndary.

TIB21—18 (0 258 Inches, dark gravish-brown (25Y 4/2) heavy
toam: few, fAne, dlstinet, sellowish-irown  (1I0YR T
ot les 1 wealk, medinm, prismatic steociure brenking o
weak, fine, subangular hlocky structaee; firm; ow peb-
Wes at a depth of 15 inches: strengly acid; gradual
haound:ry.

T2 —25 1o 34 Inchos, dark yellowlshbrown (10VIE 4/4) sind
sryish brown (25Y 5/2) heavy loam; common, line,
distinet, vellowish-brown  (10YIR §/6) ond  light gray
{10YR T/2) metiles; weak, coarse, prismatic structure
breaking to modernte, Ane, subanguinr bloeky structure;
fivmn ; medinm aeid ; gradnal boundary.

1B 34 to 48 inches, yellowlsh-brown (10YH 5/G) heavy
Ioam: common, fine, distinct, srayvish-browm (2.5Y §5/2)
amidl Vight-gray (IOYR 7720 moliles: weak, conrse, pris-
matie structure hreaking to moderate, fine, suhangnlar
Ilneky strueture; fiem; very fow thin elay filme in a fow
porea o few black oxide coneretions : slightly acid ; zradual
benundary.

TTC—A8 to 0 Inches, yellowish-brown (10YR 5/6% heavy lonm ;
many, One, diztinet, grayizh-brown (Z.5Y 5/2) mottles;
mnssive ; firm ; mildly alkaline.

The solum typieally is A0 to 30 inches thick. The A horizon
I binek (10YR 2/1) or very dark brown (10YR 2/2) in the
upper part and wery Jdark gray (10YR 3/1) or very dark
grayish brown (10XR 3/2) in the lower parl. The A horizon
ranges from about 15 to 20 Inches in thickness. It typleally
is loam but ranges bo Heght silty elay laom or heavy silc Toam
that 1z hizh in contont of sand, The B horizon has a hue of
10YR or 25Y, o value of 4 or 6, nond o chromn of 2 to 8
Maottlens arve peesent thronghont the I hordzon, The 11D and
T2 hovigons are heavy loam, light ooy loam, or somly elny
b, Dhepthy fo carbomntes commonly §s the same as the thick-
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ness of the solum, Reactlon is moedium achd to strongly acld
In the most ocld port of the solum.

Readlyn soils formed in material similar to that in which
Kengon, Oran, mnd Tripoll solls formesd, amd they e associ-
uted with Clyie, Flogd, and Sclley soils, They have a thicker,
darker colorsd A horizon than Oran and Schley soils, They
have a genyer swbsol! and are more poorly dralned than
envon =olls, They are less geay omd are beller drained
i Tripoll sofls. They are shallower ta ficm lowm HIL than
Flovd and Clyde sois, and they are not eo poorly drained
ag Clyde solla,

Readlyn loam, 0 to 2 percent slopes (2574 —This
scil is on u]’rlimﬂ flats or af the heads of l.imum;:uwups. It
15 associated with Clyde, Floyd, Kenyon, Schley, and
Tripoli aoila. TR ;

Included with this soil in mapping ave a few arcas of
soile where the depth to glacial till is more than 24 inches,
ulso ineluded are a few wet arens, which are indieated on
the soil map by a <pecial symbol. The wet, areas hinder
farming operations unless they are drained.

This zoil 15 well suited to mtensive use for corn and
soybeans. It has a seasonal high water table and henelits
from tile drainage in some years. Capability unit T-2;
woodland suitability group 7.

Richwood Series

The Richwood series consists of well-drained =oils that
formed in silty alluvium. These soils are nearly level and
are on benehes slong mujor strewns in the county. The
native vegetation was prairie grasses.

In a vepresentative profile the surface layer is silt loam
about 20 meches thick, It 1s black and very dark brown in
the upper 11 inches and grades to very dark geayish
brown in the lower part. The upper part of the snbso1l is
brown and dark J.'Lbﬁowi:-th-hru'.\'n, frinble silt lonm that
extends to a depth of 57 inches, The lower part of the
snhsoil 1= brown, friable loam.

Tichwoad soilz have moderate permeability and high
available water capacity. These soils generally ave high
in content of orgnnie matter. They are low to medium in
available nitrogen, low in available phosphorus, amd very
low in available potassium. They are acid where they
have not been Jined within the last 5 years.

These soils are well snited to row crops.

Representative profile of Richwood silt loam, in a enlti-
vated field, 535 feet cast and 330 feet south of the north-
west corner of ST1S8E1] see, 33, T, 82 N, R. 5 W.:

FiL

Ap—0 to 7 inches, Back (10YER 2/1) silt loam, slightly higher
chiromm when kneaded ; clodily, breaking to weak, fine,
subangular blpeky strocinme; friable; slightly acid; clear
Troundary.

Al2—-7F to l-f Inches, very dark brawn (10YIE 2/2) silt loam}
wenk, fne, subangular Mocky structure; friable; med-
jam acld - pradoal boundaey.

AZ 11 te 20 inches, very dark geayish.brown (I0YR &/2)
ailt loam, some dorlzbrown to brown (10YE 4/3) moater-
jnl from Il horizen: weak, fine, subangular blocky
wirmeture s Frianble; wedinm acid; gradual boundary,

Bel—20 to 30 inches, brown (10YR 4/3) =00 Josm ; owsl-
ernle, fine and medinm, sabangnmiar blocky structure: fri-
able; discontinuons dnrl-brown (T0Y R 3/3) ped eoatings;
few. thin. patchy, mray (10¥YR 6/1. dry). zrainy coat-
fries = medlum aeld = 2rndual boanulary,

Bzt 30 to 59 inches, dark vollowish-brawn {(10YE 4/4) =it
Innm: brown (I0YR 4/3) ped exteriors; weak, fine, pris-
matic structure breaking to weak, moderate, snbangular
Wocky strneture; frialle; few, hin, patchy, dark yel-
lowlsh-rown (10YR 3/4) clay fims; few, thin, patehy,
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gray {10YE 041, dry), grainy coatings; medium aeid;
grmdunl, smasth onndnry,

DAL= 1o 57 iuches. dark yellowish-rown (10YR 4/4)
silt bimun brown (10XR 4/3) poed extoriors; moderile,
wisling, prismatic strueture breaklng to weak, medimm
mm! ecarse, subangsilne blocky strocione; frialde; thin
discontinuons, dark yollowish-brown (10YR 3/4) eclny
Hlhosy clay fils are conevnbraled bebwoeen depths of 40
aml 42 inchiea It are in porea and on some preism foecs
thoughont ; thin, light-gzvay (I0YR 771, dry), grainy
coptidngs e nenely  condinnons on soowe prisis o dis-
continuoeng on blocky (Hals; 0l content  inerenses as
depth inerenses ;. medinm acid ;. geodual boumlary,

ITIER2E—357 1o G4 inches. brown (10¥YR 4/3) loam; weak,
pretsmnlie struclure breanking (o weank, foe ool asediom,
subangular bloeky strocturve; frinble: few, thin, patehy
elay Iihms on #ome pricms gnd in peres; nearly conting
s, light-gray (10YTE 572, dey ), griny coatings; sand
mur-m increnses g8 depth Incoeases o horizon ;. owsdiom
anelil,

Pl ol rmpges from 45 inches to more than 63 inches in
thicknea, The Al horizon rangea from Llnck (10YR 2/1) or
very dark beown (J0YIE 2°2) 1o very dark grayish brown
(IOYIE 3725, The A horbeon Is Hghe o medlom siie lsam,
Calors that have o value and cliromnd of 3 or 1623 are typleally
ab g oddopth o 14 to 20 inches, bot jn places they extend Lo ns
deep a3 24 inches, The B2 lorizon bas a hue of 10YR, a
vitltee of F or G pmd o eliros of & o B The T2 harlzon
range= from medinm <ilE loam to light silty elay loans, and
clay eonfent minges from abont 32 to 2% percent. Content of
sind In the BE hoeleon typleally inereascs with depth, and
fextnre typicolly is silf loam to loam, In ploces sady Tonm Is
ab o depth below 50 foches, Wesietlon 45 mediom acld to
sirongly neld In o the most oeld part of the Solum,

Richwod =oils formed in materinl similor (o that in which
Buertrmml, Lawson, Nevin, aml Waukezun soils formed. They
have a darker colorsl A horkzon than Bertrand solls, They
il ol heve o conbreasting texture of sand or loamy eand at
i dleptl of less than 40 juchog, which |8 chorneteoristie of
Wankegnn goile. They linve a browner B horizon and are
better deained than Lawson and Nevie soils.

Richwood silt loam (0 to 2 percent slopes) (977).  This
sail is at the month of upland drinageways that fan oat
onto stream benches, manly along the Cedar River, It is
nzzociated with Lawson, Nevin, and Wankegan soils, The
surface layer is hizgh in content of organic matter, has
granular structure, and is in good tilth,

Included with this soil in mapping are some areas of
nearly level to gently sloping suillg that are lighter colored
and lower in content of organic watter than this Rich-
wood soil, Also included are areas of soils where the
surfnee layer is thicker than that of this seil, and the
areas are snbject to occasional floods,

The soil is well suited to intensive use for row erops if
good management is used, 16 is ensily tilled, and control
of erosion is not a coneern. Tn some areas properly placed
diversion terraces are needed to protect this soil [rom
siltation from higher lying soils, Capability wnit T-1;
woodland enitability group 1.

Rockton Series

The Rockton series consists of well-drained soils that
formed in 20 to 40 inches of loamy material and a thin
layer of limestone residinom underlain by limestone bed-
rock. These solls are gently sloping on high ridges and
gently sloping to strongly sloping on side slopes on
uplands, Native vegetation was mixed priric grasses,

In a representative profile the surface laver is black
loam about 14 inches thick. The subsoil is elay lonm that
is very dark grayish brown in the upper 5 inches and
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brown in the lower 17 inches, The substratum is partly
weathered, shattered limestone bedrock that has thin rinds
of elay residunm between the rocks,

Rockton soils have moderate to low available water
capacity and moderate permeability. They are low in
availuble nitrogen and very low in availuble phosphoras
and potassinm. They ave acid and need lime where they
have not been limed within the last 5 years,

These soils are suited to row erops, but they tend to
be dronglity unless sin is timely.

Reprezentative profile of Rockton loam, deep, 2 to b
pereent slopes, in o enltivated feld, 560 feet woest and 280
feot south of the northeest corner of SEVNWI, sce, 22,
T.84 N, R.TW.:

Ap—1 Lo 9 inches, black (L0YR 2/1) medivm loom; weak,
fine, granular steaeiore; (elable; neatral;  gradund
Dodary.

Ad—0 to 14 Inches, Dopek (10YKR 2/1) beavy losun, very
dark brown (I0YIR 2/2) when Kneaded; wenk, fine, gran-
ulnr and sebangular blocky structure; friable; slightly
seld ; gradual boundary.

Fl—14 tn 19 Inches, very daek gravish-rown (10Y 18 3/2)
elay lomm; wek, lne (o medivm, subangular blocky
structure s feioble: slightly acid: greadunl boundary.

IF21—19 to 23 inches, brown (10XIE 47530 clay loam; weak,
misllnm, subangulnr Wocky stroctore brenking (o weak,
fine, stubangalar Hocky stroctore; Hrom: thin disconting-
o elny flms; medivm acid ; geadual boumla ey,

D22e—23 to 30 inches, brown (I0YIE 4/3) elay loam: weak
i pniwlermdes, meslinm, subangilae blscky steocbore: lrm
Tow fime lmostonoe peldfos o thin diseontinoons ey 0lms ;
allghtly neld ; abrpt boundary.

I—36  inches, partly  weathersd and shatters]l Hmestone
Ik that has elay  residuim bebween the nwek (is-
SUres,

Phicknesas of the solum amd degth to Hmestone  bedeocle
ranges frow 20 o 40 Inches, The A horicon bhas a hue of
10V, = value of 2 or &, amd u chromn of 1 or 2, Tt i3 10
to 15 inches thick., It typieally 12 loam, bub in places it 18
silt Joam, The DB2L horizon bas o value of 4 or 5, o chromn
of & Lo G oamd o Loe of 10XR in the apper part oml o hoe
of TAYIE ar 10YTE In the lower part. The B2 borlzon 1= abont
295 o 35 pervent elay, The IIE horvizon, or reshdusm, where
prreacnt, ia cither ng mneh as 6 Inches thick or is in the form
of rimds aronml limestone flagstones, It is heavy clay loam,
elay, or =iy eloy. Renetlon s mediom aeld (o strongly aeld
in the most acid part of the $olun.

Rowekton sofls formed in sonferial similare to that in which
Arvditle, venvon, Sogn, aml Whalan sofls formed. They have
Mmesdinnne bewlroek ol o depdhi of 200 (o 40 inches, ok hisdrock
is lacking In Arcdale and Konyon sofls, They are deeper
over bedrock than Sogn aoils. They hove o thicker, darker
colored A hovison than Whalan soils,

Rocktion loam, deep, 2 to 5 percent =lopes [2138). -
This soil {8 on narrow ridges or on the high part of
benehlike areas, and depth to limestone is typically 30 to
40 inches. Tt is above more sloping deep Rockion soils. Tt
commonly is associated with Kenyon soils or moderately
deep Rockton soils. The profile of this soil is the one
doscribod as re]n't.-smllutiw: for the series,

Tneluded with this soi! in mapping are arens of soils
where the surface layer js thinner and lighter colored
than that of this Rocklon soil and the subsucface layer is
light colored. A few areas of less sloping soils are also
inclnded. In some areas lmestone oulerops are on the
surface. These areas are indieated on the soil map by a
gpecial symbol.

This soil is suited to row crops, but it is dronghty if
rain is not timely. Termee construction is dificult in some
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areas because of shullowness to hedrock. Capability unit
Ile-1; woodland suitability group 3.

Rockion loam, deep, 5 to 9 percent slopes 2130 —
"This soil is on convex side slopes or on the high part of
benchlike areas, and depth to limestone is typically 30 to
40 inches. It is below Sogn soils and other deep Hockton
soils. Tt is eommonly associated with Kenyon soils and
moderately deep Rockton soile. This soil haa a profile
similar to the one described as representative for the
series, but the surface layer is not so thick.

Included with this soil in mapping are small areas of
eroded soils where the plow lnyer is a mixture of material
originally in the surface layer and some of the material
in the subsoil. This plow layer is lower in content of
organic matter than that of this Rockton soil. Also
inclided are some arens of limestone outerops which
hinder fnrming operations. These areas are indieated on
the soil map by a special symbnl,

This eoil is snited to row crops, but it is erodible if it
is enltivated, It is droughty at times if rain is not timely.
Terrace constrnetion is diffienlt in some areas because of
shallowness to hedrock. Capability unit I1Ie-1; woodland
snitability group 3.

Rockton loam. moderately deep, 2 to 5 percent slopes
(214B].— This eoil iz on narrow ridges or on the high part
of benchlike areas, It is above more sloping moderately
deep Mockton soils. It is commonly nssociated with
Kenyon soils and desp Roekion soils. This soil has a
profile similar to the one described as representative for
the series, exeept that limestone generally is al n depth of
90 to 30 inches.

Tncluded with this soil in mapping are small areas of
soils where the snrface layer is thinner and lighter colored
than that of this Rockton soil, and the subsurface layer is
light colored. A few areas of nearly level soils are also
included, Also ineluded are some areas of limestone out-
crops, whieh hinder farming operations. These arras are
indicuted on the =oil map by a special symbal,

This soil is suiled to row erops, but it is droughty in
vears of avernge or helow-average rain, Because of shal-
lowness to bedrock, this s6il has a limited root zone and
iz mot well suited to terraces, This soil is subject to aro-
sion if it is cultivated. Capability unit 1Te-2; woodlund
sutlalalily gimnp &

Rockton loam, moderately deep, 5 to 9 percent slopes
[214C).—This 20il is on convex side slopes or on the high
part of benchlike areas. It is helow other Rockton soiis
and above Sogn soils. This s0il has a profile similar to the
one deseribed for the series, but the surface layer gener-
ally is not so thick and limestone gencrally is at a depth
of 20 to 30 inches,

Included with this soil in mapping are some arcas of
limestone outerops, which hinder farming operntions,
These areas are indicated on the soil map by a special
symbol,

This soil is suited to row crops, but it is droughty in
years of average or below-average minfall. Because of
shallowness tﬁnﬂ{w&'. this soil hag a limited root zone
and is not well suiled (o terraces. This soil is subject to
erosion if it is enltivated. Capability unit ITTe 4: wond-
land suitability group 3.

Rockton loam, moderately deep, 9 to 11 percent
slopes (214D).—This so0il is on convex side slopes or at the

base of sido slopes, It is below less sloping Rockton suils
and upslope from areas of steep Sogn soils. This soil has
a prohile similar to the one dm:ribmuﬁa representative for
the series, but the surface layer is thinner and depth to
limestane is shallower,

Ineluded with this soil in mapping are small areas of
soils where the surface layer is lighter colored and lower
in_conlent of organic matter than that of this Kockton
soil. Also included are many areas of limestone onterona,
which hinder farmung vperntions, These areas are indi-
cated on the soil map by a special symbol. In these areas,
depth to bedrock generally is 20 to 90 inches, but it is
more variable than in less sloping Rockton soils,

This soil is boetter suited to hay and pasture than ‘o
row crops. Produetivity is low, and this soil tends to be
droughty, even in years of average rain. Capability nnit
IVe 2 woodland snitabilily group 3.

Saltre Series

The Sattre series consists of well-drained soils that
formed in loamy alluvium, They are underlain by sand ar
gravel at a depth of about 32 to 40 inches, These soils ure
nearly level to moderately sloping and are on stream
henches and on uplands, The native vegetation was mixed
prairie grasses and (rees.

In a represeniaiive profile the surface laver is vory
durk brown loam about 9 inches thick, The subsurface
layer is dark grayish-brown, friable loam about 4 inches
thick. The subsoil is brown and dark yellowish-brown,
friable lowm in the upper 21 inches and dark vellowish-
brown, very friable sandy loam in the lower 3 inchoes, The
substratum is yellowish-brown fine sand and strong-brown
loamy sand,

Sattre soils have moderate permeability in the medinm.
textured material and rapid to very rapid permeability in
the coarse-textured substratum, These soils have medium
available water capacity. They are low in available nitro-
gen and phosphorus and very low in available ium.
They are nacid whers they have not lmed within the last
3 years.

These soils are well suited to row erops, but they tend
to be somewhal droughty during yvears of below-normal
Iain.

Liepresentative profile of Satlre lonm, 0 to 2 porcent
slopes, in a permanent pasture, 150 feet north and 40
feet west of the southesst corner of NEVSW1, see, 30,
T.B4N.,R. 6 W.:

Al—0 to 9 Inches, very dark brown (10YR 2/2) Jeam: weak,
fing, geanuinr steocture; friable; slightly acid; clear
boundary,

A—D to 13 inches, dark geayish-brown (10YR 4/2) loam,
lisht brownish gray (I0YR 6/2) dry; wenk, medium,
Maty structure breaking to weak, fine, subangular
blocky structure; friable; few very dark grarish-brown
contings on peds; nearly contlnuous, light-gray (10YR
T/1, dry) coatlngs; slightly neld; elear honndary,

E1—13 tn 10 inches, beown (10YR 4/3) losm; weak fine,
subanmular bloeky structure; frinble: discontinnons, very
dark grayish-brown (10YR 8/2) coatings on pesds, nearly
continnous, light-gray (10YR T7/1, dry), groiny coatings ;
slightly acid ; grudun] boundary,

B21t—10 to 20 inchee, brown {10YR 4/3) heavy loam: ml-
erate, fine, subangular blocky strueture: friable: thin
discontinuons clay films: diseontinuons, Hght.gray (10YR
/1, dry), griiny coatings; medium acid; gradunl bound-
ary,
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Boop—o) (o 24 Inches, dark yellowish-brown (10YIR 4/4)
loam; weak, medium, subangular blocky structure; fri-
nhilie s fow, thin, dissontinoons elay films; few. light-gray
(I0YR 7/1, dry), gralny coatings; strongly acld; clear
boundary.

D3—34 to 37 Inches, dark yellowish-brown (10YR 1/4) sandy
I ; wenk, conrse, sulmngular blocky structure; very
frinble : steongly acid ; gradual boundary.

IO 37 to 58 inches; yellowish-brown &]Ii‘i i 5/4) fing sand;
single grained ; loose; strongly acld; clear boundary,
TIC2—0% Lo 62 Inches, strong-brown (Y 5/0) loomy sand ;

gingle grained ; looso ; strongly acld

The =olum ranges from abount 30 to 50 inches in Uhick-
nisss. Thickness of the solum in places corresponds with depth
to comtrasting texture of loamy sand or sind. Depth b Thise
mnterinlg rangeg from 32 o 40 inches, Thoe AL or Ap horixon
typically is very dark brown (10YR 2/2), very dark grayish
brown (10¥YR 3/2), ov very dark gray (10YIL 3/1). It ranges
from 6 to 10 Inches In thivkness, The A2 borlaon commonly
i# brown (I0YR 4/3 or 6/3) or dark grayish brown (10T
4/2). In some eroded areas the A2 horigon is wholly incorpo-
rateddl into the Ap horizon. The B2 horizon has a hue of
YR, n value of 4 or 0, and n chromn of 3 to K Ths B2
borizon s loam, Hght clay loam, or light sandy clay loamn
that grades to aandy loam or loanmy sand in the B2 horison.
Clay content of the D2 horizon ranges from 18 to 22 percent.
The C horlzon oz o hoe of 10YR or TOYR, 0 volue of 4 (o
G, and a chroma of 3 to S It ranges from loamy =and to
sand that contning some gravel, The content of grovel ranges
froa a little in some places to as much as 20 to 50 percent.
by wolumee, In some siemin,

Sattre solls formed in material similar to that In which
Hayfleld, Lawler, Baude, Wepsle, and Wankee soils formed.
They have a thinner A horizon than Lawler., Saude, and
Wiankee soils, and (hey are betler dendosd han Tawler
gollz, They are deeper to contrasting texXturs than Wapeie
soils, and they bave a browner B horizon and are better deained
than Hayfield =all=,

Sattre loam, 0 to 2 percent slopes (//8A). This soil
i= on stream benehes and in upland areas, It i= commonly
pesocinled with Hayfield, Tawler, and Wapsie soils amld
more sloping Satire =oils. The profile of this soil is the
one deseribed a3 representative for the series.

Ineluded with this =0il in mapping are areaz of soils
where the depth to eonrsetextured moterinl is less than

2 inches.

This soil is wall suited to intensive row eropping if it
is properly manmgred. Tt is easily tilled. and runoff is
slight or none. Tt is somewhat dronghty during vears of
h_-.ﬁm’-nnrnm] rain. Capability wnit T-1: woodland suit-
ahlity proup .

Sattre loam, 2 to 5 perecent slopes (7788).—This zoil
is on stream benehes and in upland arcas, Tt is commonly
nesociated with Havfield, Wapsie, and Waukee =oils and
more sloping Satire soils. This soil hins a profile similar
to the one deseribed as representative for the sevies, but
depth to coarse-textured material is slightly shallower.

Tnelnded with this soil in mapping are small areas of
goils where depth to sand is less than 32 inches,

This so1l is well suited to row crops if it is properly
managed. Tt is subject to alight erosion if it is eultivated,
and it is somewhat drovghty during vears of below-
normal rain, Capability unit ITe-1; woodland suitability
gronp 5,

Sattre loam, 5 to 9 pereent slopes, moderately eroded
(776C2).—~This soil is on stream benches and in upland
arens. It is commonly associated with Wapsie and Waukee
soils and with less sloping Sattre soils, This soil is similar
to the one deseribed as representative for the series, except
that erosion has removed o part of the sueface Tayer,

Included with this goil in mapping are a few areas of
goils that are steeper than this soil and need more inten-
sive conservation pructices. Also included ure a few areas
of soils in timber. These soils have a lighter enlored, thin-
ner surface layer and are lower in content of organic
matter than this Sattre soil. ’

This soil is moderately suited to row crops if it is
properly managed. It is somewhat droughty during vears
of below-normal rain. Capability unit IITe-1; woodland
suitubility group 3.

Saude Series

The Saude series consists of well-drained soils that
formed in 24 to %2 inches of loamy alluvial material
underlain by sand and gravel. These soils are nearly level
to moderately sloping on stream benches and on uplands,
Native vegetation was praivie grasses,

In a representative profile the surface layer is very
dark brown and dark brown loam about 18 inches thick.
The subsoil is brown and dark yellowish-brown, friahle
loam in the upper part aud yellowishi-brown sandy loam
in the lower part. The substratim, at a depth of 25 inches,
is yellowish-brown gruvelly lomn sand that is leached.

Saude soils have moderate to low available water ecapa-
city. These soils have modemle pernmeability in the
medinm-textured material and very wapid permeability
in the coarse-textursd mulerinl, They are low in available
nitrogen and phosphorus and very low in available potas-
gsium. They are acid where they have not been limed
within the last 5 years.

Thesa soils are suited to row crops. bt they are
droughty unless rain is above normal and timely.

Representative prolile of Sande loam. 0 to 2 pereent
slopes, in n eultivated field, 100 feet west and 170 feet
sonth of the norihenst corner of NWUYNWY sees 11T
SIN,R.6W.:

Ap—0 to T inches, very dark brown (10YR 2/2) 1o ; wenk,
fine, granular stroeture ; friable; neateal § clear boundary.

A12—7 to 13 Inches, very dark brown (10YTV 2/2) lonm, very
dark gravish brown (LOYR 3/2) when Kneaded: wienk,
fine, srannlar strocture ; slightly acld ; gradual bonndary.

A13—15 v 18 Inches, dark-brown (10YR 3/3) lonm; very
dark sravish-brown (10YR 3/2) ped exteriora; weak,
fine, subanguiar blocky structure; frintde ; mwedinm acid ;
gradual boundary.

R21—15 to 23 inches. brown (10YR 4/3) loam; dizcontinuous
vory Jdark grayish-lrown (10YR 3/2) contings on pods ;
wenk, medium, sobangulor bloeky  strocluee;  friable;
medinm aedd ; grndonl boundary, -

122—2% to 30 inches, dark yellowish brown (10YR 4/4)
Hght lonm; brown (10YR 4/3) pel exteriors; wealk,
coarse, subangular blocky stroclome; feiable; medinm
ackd : grndual bonndary.

121 —30 to 35 inches, dark yellowish-brown (10X R 4/4) sandy
lonm that eonlaing some gravel ; weak, coarse, sulangn.
lar blocky struneture: very frinble; medivm acld @ graduoal
honndary.

C—a5 to 42 inches, yellowlsh-brown (101 2/1) gravelly
tommy =and ; few, medinm, faint, geayish brown (10YR
a2y mottles: ¢Ingle graln; loose; very friable; medium
aetd,

The Al or Ap horlzon {8 black (10XR 2/1) or very dark
trown (10YR 2/2) in uneroded arcas The A horizon typleally
manges Trom 10 to 18 Inches in (hickness but is as much a8
) inches thick in places. It typleally 1s loam bul moges Lo
gandy loam, The B horizon typleally hag a hue of I0XYI, a
value of 4 or 5, and a chroma of 3 to 6, Clny content of the



I} horizon rnges from 12 6 20 pereent, The B horizon Lypi-
cally is medinm aeld bnt ranges from slightly acid To strongly
acld, The 0 horizen s wedium or coarse lvamy sand and
gand that containg eome gravel, Depth to loamy sand, grav-
elly sand, and enmd i= eommonly 24 to 32 Inches bul mnges
from about 15 to 36 inches. The conmee-textursd material is
pishil, ol enrbenates are leached to a depth of 6 feet or
o, The content of gmvel In the O horizon ranges from

B 1o 15 pereent.
Saude solls formed in material similar to thar in which

Flagler, Lawler, Wapsie, and Waukee solls formed. They are
shallower to sand amd gravel than Waukee soils and have
a thicker, dorker eolorml A horlzon than Wapsle solls. They
are better deained and hove a browner B horizon than Law.
ler molls, They ame finer textured in the upper part of the
golum than Flagler solls.

Saude loam, 0 to 2 pereent slopes [1774).—This =oil
is on stream benehes and on nplands. Ti is associnted with
Lawler, Marshan, and Wankee soils on stream benches.
This soil has the vrofile described as representative for
the series.

Tneluded with thiz seil in mapping are some arcas of
sendd and gravel that are droughty and need additional
plant residue to conserve moisture, Theso areas ave indi-
cated on the #oil map by special svmbols.

This soil is moderntely suited to row erops. It s
droughty in years of average or below-average rain, Good
production of evops ean be obtained if rain is timely and
above normal, Capability units TTs 13 woodland enitabil-
ity group &,

Saude loam, 2 to 5 percent slopes [1778] —This =ail is
on stroam benches sud on uplunds, Tt is associated with
Tawlor and Waukea sails an stream benches: The profile
of this soil is similar to the one deseribed as representa
tive for the series, but depth to conrse textured material
ia slightly less.

Tneluded with this soil in mapping are small areas of
soils where the surface laver containsg more silt than that
of this Sande soil. Also ineluded nre small areas of sand
and gravel. These areas aw dronghty and need additional
plant residue to conserve moisture. These areas are indi
eated on the soil map by speeinl symbols.

Thiz aoil is moderately suited to row crops. Tt is
dronghity in vears of normal or below-normal min, Good
produetion of erops can be obtained if rain is timely and
above normal. This #oil is subjeet to erosion if it is culti-
vated, Capability unit ITe-2; woodland suitability group
5.

Saude loam, 5 to 9 percent slopes (1770 —This snil
is on stream bencheg and in upland arveas, It is commonly
nesovinted with Lawler and Waunkee soils and less sloping
Sande goilz on stream benehes, The surface layer is 10 to
12 inches thick. Depth to sand and gravel is about 24 to
32 inches.

Tnelnded with this soil in mapping are a few areas of
moderately eroded soils where the snrface layer is thinner
and lower in eontent of organic matter than that of this
Sande soil. Also inclided are small areas of sand and
gravel that are dronghiy and need additional plant resi-
ine to eonserve moisture, These areas are indicated on
the =oil map by spol svinbals.

This soil is moderately suited te vow crops if it is prop-
erly managed. Tt is deonghty in vears of helow-normal
rain, and it is subject (o erosion if it is cultivated. Capa-
bility unit TTTe-2: woodland snitability group 5.

S0IL SURVEY

Schley Series

The Sehley series consists of somewhat poorly drained
soils that formed in stratified losmy material and under-
Iying glacial till at a depth of 30 to 50 inches. These soils
ave gently sloping and are at concave heads of upland
drainageways or on side slopes along drainageways, The
native vegelation was mixed prairie grasses and trees,

In u mllm.-suntn.t.im rofile the surface lnyer is very
dark gray loam about 7 inches thick. The subsurface layer
is dark grayish-brown, frinble loam that extends Lo a
I!B][Jllh of 18 inches, Mottles are in the lower 6 inches. The
aubsoil is grayish-brown and yellowish-hrown, mottled,
friable loam and sandy lowm that extends to a depth of
48 inches. The substratum is mottled yellowish-brown and
ligght brownish-gray, firm loam glacial till.

Schley soils have high available water capacity. Thesa
soils have moderale permeability in the npper part of
the profile and modarately slow permeability in the lower
part. They are low in avsilable nitrogen and very low
in available phospliorus and potassiom. They are acid
where they have not been limed within the last 5 years.

These soils are suited to row erops if they are drained.

Representative profile of Schley loam, 1 to 1 pereent
slopes, in a eultivated field, 700 feet sonth and 200 feet
cast of the northwest corner of NW14 see. 5, T. 83 N.,
R.TW.:

Ap—0 ta 7 Ineles, very dark zray (0% R #/1) loam; clinldy,
preaking ta weak, fine, granular structure; friable; new-
tral : nhropt boundary.

A21—T to 12 inches, dovk grayish-brown (10YRH 4/2) loam;
wreak, (hin, platy stroctnre and weak, fine, granular
gtruetiure : frinble ; neabal ;) clear bonndary.

AD212 to 15 inches, dark grayish-brown (10YIE 4/2) heavy
tonim: few, fine, distinet, yellowizn-brown (10YR a4
and dark-brown (TOYTR 4/4) mottles: weak, medium,
platy strneture hreaking Lo weak, fine, subangular blocky
strneture t crinble; very strangly neid: elear bonmdary,

B21—158 1o 23 inches, geavlah-brown (2.5Y 5/2) heavy loowm
pommo, fine, distinet, rellowish brown (1Y R /4 mots
tios s wenk. tne amd medivm, subangular blocky atrueture §
frinhle: many pores: fine, distioel, black oxide conere-
tions: wvery strongly acid:; clear boundary,

No0—23 to A5 inehes, gravish-brown (26Y 5/2) heavy sandy
foam: common, fOne, distinet,  yellowlsh-brown {10V 1
5/0) mottles ; weak, eonrse, sulangular blocky structore
friable s discontinnons elay flme in pores aml rool [T
neds ; slrongly acid ; elear boundary.

15 to 45 inches, vellowish-lrown (10YTE 5/4) sanidy loam:
eommon, fine, digtiner, grayish-bown {(25Y 5/2) maot-
tles: wenk, eoarse, subanguinr Blocky steoeture; frinble;
slehtly acid: elear boundary,

11C—48 ta 53 Inches, mottled yellowigh-brown (10YR 5/40)
and Nght brownish-gray (25Y 6720 loain : massive, break-
ing alongz vertienl eleavoge lines; firm ; nouiral

The golnm eommonly §2 about 50 inches (hick bat ranges
to 0 inehee orF more In Mickness, The Ap or A1 horizon (ypi-
eally s very dark geay (10YT 3/1) or very dork erayizh
brown (I0YTL 8/2), bt the Al horizon (e Mack (IOYIL /1%
in some plaees, The A2 horixen is dark grayish brown (10XR
4/2) or grayish hrown (10YR 5/2), Iut it has higher ehiromn
moties, It ranges trom abent & to 12 locles fn Ihickness,
The A norizon Is lonm or st leam that i igh In eontent
of =and. The B horizon hag a hwe of 20Y or 10V K, a valone
of 4 or 5 and n chmma of 2 to 4. The B horfzon mnges
from loam to gllt lonm that 1= high in eonlent of sand to
Teavy sandy loam. A band of pebbles commonly sepornfoz the
subssl]l from (e wnderlying materinl, but loamy sand ie pros-
ont in places, The TTRE horfaon, where present, or the 1
horigon  typieally has motiles that hove a loe of 10YI0
or 2.5, a value of 4 to 8§, and a ohiroma of 2 ta G The umler-
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ilng waterizl typlenlly b= besvy loges, Ught clay loun, or
sandy elay loam, Reaction typleally i strongly acld or very
strongly achl in the st acid part of the solum.

In Linn County, Schley =olls are zraver than Schley In
ollier survey areas, amld they lnek the olher ayer in the lower
part of the subsall that is charpeteristie of Schley =oils,
bt these difercnces do not affect thelr use nnd behavior.

Beliley sailz formed in material similar to that in which
Avelale, Clyde, and Floyd scils foroes], amd ey are assocl-
Al with Bassett and Renyon scils, They are similar to
Uran soils in draimage, Schley solls have a thinner aml

lizhter colored A horizon than Aredale, Clyde, Floyd, and
Kenyon soils. They are beller deained than Clyde solls hot

are more poorly drained than Aredale and Konypon eoile,
Echiley eolls hove lonmy @cdiment thot s thicker thon thaot
i Dazsett and Oran s0ils, and they are also more poorly
draioesd than Bassed L solls.

Schley loam, 1 to 1 percent slopes (4078, This soil
is in convex to consave downslope areas on nplands, Tt is
commonly below hettar dinined glacial till soils, such as
Dassett and Kenyon, and above Clyde soils. It also is
below Dickingon and Sparta soils 1 some areas.

Ineluded with this soil in mapping are areas of soils
where depth to the stratified loamy material is more than
50 inches, This stratified loamy material is underlain by
grayish sill, and glacie] il underlies the silt. Also in-
cluded are some areas of soils where the surface lnyer is
sandy loam. These soils generally are more seepy and
welter than this Sehiley soil,

If this soil is properly drained, it is moderately suited
to row erops, Although it ean be farmed withont tile
drainage, production can be inereased and earlier field
operalions are possible if seeh drinage is used. The major
limitation is weiness, hat some areas arve suhject 1o arm-
sion. Decanse wetness is the result of sidehill seepage, at
least in part, & drainage system that intercepts laternlly
moving water is more effeetive then other types, In areas
where soil loss is a concern, a combination of termees and
tile drminage ean be used. Capability unit ITw-1; wood-
land suitability group 7.

Seaton Series

The Seaton series consists of well-drained soils that
formed in thick, medium-textured loess on uplands. These
goils are strongly sloping to very steep on side slopes
nlong major streams and on sude slopes of low ridees that
extend from northwest to zoutheast. The native veoota-
tion was troes,

Tn a representative profile the surface laver is dark
grayvish-hrown silt laam abont G inches thick. The suhsail,
which extends to a depth of abont 41 inches, is hrown and
yvillowish-brown, friable silt loam. The snhstratum is
yellowish-brown, friable coarse silt loam.

Seaton snils have moderate permeability and high avail-
able water capacity. They contain little organic matter
exeept in the top few inches of nnenltivated aveas. They
are very low in availabla nitrogen and potassinm and high
in available phosphorus, They are generally acid wherns
they have not been iimed within the last 5 vears,

Tess sloping Seaton snils ave snited to vow erons,
Steeper areas are bettor snited to pasture and wondland
than to other uses,

Ttepresentative profile of Seaton silt loam, 14 to 18 per-
eent. slopes. moderately eroded, in a eultivated field, 150

feet west and 65 feet nordh of the soultheast corner of
SW1,NEL, see. 9, T. 85 N, R. 66 W.:

Ap—0 to 6 jnches, dork grayish-rown (J0YR 4/2) silt loam,
light brownish-gray (10YR G/2) dry; ecloddy. breaking
toowenk, fine, #rannlnr stractnee : frinhle ; neatenl ;) abrupl
boundary.

Bl 6 to 12 inches, brown (10YR 453) sllt loam ; weak; fine,
subangular blocky structure; friable; neutral ; zradual
tmunlury.

B21—12 to 1% Inches, yellowish-Urown (10YR 5/4) silt loam:
brown (0¥ K 4/3) ped exteriors; weak, fine, subangu-
lar Mocky structure: frinble: neutral; gradual boundary,

B22—18 to 27 inches, yellowish-brown (10Y 1R 6/4) silL loam:
wenk, fine, snbangnlar Llocky structure ; friable: slightly
nedd ; grndual boundary,

B3 25 o 41 inches, yellowish-eown (10YIR §/4) silt loam
weak, medinm,. subangular Wocky  slrocture;  friabile;
el oeld @ grndund boundary,

Cl—il 1o 50 Inches. yellowish-beown (10X KR G/4) ooarse silt
Iosun ; mvssive amd has vertien]l 2leavage: friable: medi-
um acid : gradual boundary.

C2—05 to 30 Ineches, yellowlsh-iraon (10YR 5040 coarse silt
lodum ) fow, fime, faint, strong-brown (TAYR 5/8) mottles;
ll:;s-ﬂi!'e and hnas vertienl cleavage; frialle; maliom
acid,

Tl solum ranges from A5 Inches to more than 50 fnclos
in thickness, In unenltivaled arcas the Al horizen is very
dark gray (10YR 371) or very dark grayish brown (10YIE
D2y, and it is 2 to 5 inches (ick, Tn eolllvated arens the
Ap horlzon s dnrk geayish brown (IOYR 4/2) or brown
(I0YR 4/3 or 0/3). Where present the A2 horizon Is dork
grayish brown (10YR 4/2), grayish brown (10YR 5/2), or
brown (10YIR 4/% or 5/3), nml It is X ta 6 inches thisk, Tn
erolidl arcas the A2 horlteon, in pliees, i whiolly incorporn bed
into the Ap horizon, The E horizon hos a hue of 10VIL a
valne of 4 or & and a ehromn of 3 to G Olay content of (e
D2 horizon ranges from 18 (o 25 popmenl, The © horlzon s
shllar o e B horlzon In color, but in places it contains
some IWw-chirom: mortieg, Reaction (8 moedinm acid to strongly
ackd in the most aeid part of the #olum,

Seaton solls formel in material similar to that In which
Fayedte solls formed, and they are aseecialed with Cheleen
and Lamont golle, They contnin lesa elay in the N horizon
than Fayette aoila, They contain less sand and more s1E than
Chelsea and Tamont soils,

Seaton silt loam, 9 to 11 percent slopes (4420).—This
soil is on convex side slullms. It iz above more sloping
Seaton soils and commonly below less sloping Favotte
soila. In some areas it is associated with Chelsea and
Lamont soils, In uneultivated areas the snrface layer is
vory dark gray and is abont 4 inches thick, and the soh-
surface layer is dark grayish brown, In eultivated areas
ali of the material originally in the subsurface layer i3
mixed with that oviginally in the surface laver, and the
present surface layer 1s dark grayish-livown silt loam that
15 much lighter eolored when dry.

Tneluded with this soil in mapping are areas of sand
that are indicated on the sail map by n spot symbol.

This soil is moderntely well suited to row crops if it is
properly managed. Tt is subject to severe erosion if it is
cultivated and 1f snitable erosion control pruetices are not
nsed, Most of this soil is in woodland or pasture. Capabil.
ity unit I1le—2; woodland snitability group 4.

Sealon sill Iunr‘n,‘ﬁ to 11 percent slopes, moderalely
eroded (64302].—This soil is on convex side slopes, Tt 1a
above more sloping Seaton soils and commonly iz bolow
less sloping Fayette soils. In some areas it is nssoeiated
with Chelsea and Lamont soils. This oil las profile
similar to the one deseribed as representative of the series,
except that erosion has removed a part of the surface and
subsurface layers. The plow layer is dark grayish brown
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and some of the brown material originally in the subsoil
is mixed into it. The plow layer in this soil is lower in
content of organie ratter than that in uneroded Seaton
anils.

Included with this soil in mapping ave areas of severely
eroded soils where the plow layer is brown or yellowish
brown. These soils are ]Invmr in fertility and in content
of organic matter than this Seaton soil.

This soil is moderately well suited to row crops if it is
properly mannged. Capability unit I1le-2; woodland
suitahility group 4 )

Seaton silt loam, 14 to 18 percent slopes (4436).—T'his
soil is on side slopes below other Scaton seoils, The surface
layer is very dark eray silt loam, and it is 2 to 4 inches
thick. In cultivated areas the plow laver is dark grayish
brown, but it is lighter colored when dry.

This soil is better suited to hay unrf pastura than to
row crops, and it 18 commonly in woods or permancnt
pasture. It is subject to erosion if it is enltivated. It can
be used for row crons when arcas nsed for hay or pasture
need reseeding. Capability unit IVe-1; woodland suit-
abilily group 4.

Seaton silt loam, 14 io 18 percent slopes, moderately
eroded (68302, —This 20il iz on side slopes. It i3 below
less sloping Seaton soils and above more sloping Seaton
goils. The profile of thiz scil iz the one deseri ag mp-
resentative for the series. Erosion has removed part of
the surface layer. This soil is lower in content of organic
matter than uneroded Seaton soils,

Incinded with this soil in mapping are areas of severely
eroded soils where the plow layer is brown and vellowish-
brown, These soils are lower in fertility and in content of
rJrFaniu matter than this Seaton soil.

I'his soil is better suited to hay and pasture than o
row crops. Tt can be nsed for row erops when areas nsed
for hay or pasture need reseeding. Capability umit 1Ve-1;
woodland suitability group 1.

Seaton silt loam, 18 to 30 percent slopes (643F), This
soil is on side slopes below other Seaton soils. Tn timbered
areas Lhe surface layer i« very dark gray silt loam and is
about 2 to § inches thick. Tn ealtivated nreas the plow
Tayer is dark grayish brown.

Included with this soil in mapping are a few areas of
s0ils where the surface layer is thicker and darker colored
thar that of this Seaton soil.

This soil is better suited to pasture, timber, and wild-
life refuge than to most other uses. In many areas it is
difficult to renovate pastures safely with farm machinery
because of very steep slopes. Capability unit VIIe-1;
woodland suitnljilit}' group o,

Seaton silt loam, 18 to 30 percent slopes, moderately
ernded (543F2),—Thiz soil i on side slopes below less
sloping Seaton soils. This soil has a profile similar to the
one dseribed s renvesentative for the series excopt that
erogion has removad part of the surface layer, The plow
layer is dark grayish-brown, and some of the original
brown or vellowigh-brown subgoil material is mixed into
it. The plow layer in this soil is lower in Tertility and in
content of organic matter than that in uneroded Seaton
soils.

Included with this soil in mapping are somo areas of
geverely eroded =oils where the surface laver iz vellowish

brown, and it is lower in content of organic matter and
in fertility than that of this Seaton soil. g

This soil is better suited to timber, pasture, and wild-
life habitat than to most other uses, Although it has been
cultivated in the past, most of it i3 now in hay or perma-
nent pasture, In many areas it is diffienlt to renovate
pasturcs because of very steep slopes. Capability unit
VITe-1; woodland suitability group 3.

Sogn Series

The S geries  consists of somewhat excessively
drained soils that formed in 4 to 15 inches of IUI.I.III&'
material underlain by limestone bedrock. These soils are
moderntely sloping on convex ridges to very steep on
shart side slopes on uplands or benches. ‘I'he native vege-
tation was mixed prairie grass and some trees.

In a representative profile the surface layer is very
dark brown loam about 10 inches thick. The substratumn
ig shattered limestone underlain by hard limestone bed-
rock. Crevices filled with clay or clay loam are between
the weathered limestone slabs. )

Sogn soils have very low available water capacity and
moderate permeability. They are low in available nitrogen
and very low in available phosphorus and potassinm.
These soils are neutinl, but linestone fragments are com-
mon on the surface and thronghout the soil profile.

These soils are not well snited to row crops, beeanse of
the shallowness to bedrock.

Representative profile of Sogn loam, 9 to IS percent
glopes, in a west-facing convex aren in a yl.-nuum.-uL AHES
ture, 640 feot south and 200 feed west of the novtheast
vorner of NW15SW1j4 sec. 25, T, 83 N, I G W.:

Al1—0 to 10 inches, very dark brown (10XR 3/2) loam;
wimk, fne, granular straeture; friable; numerous roots
numerons Nmestone frogmends:  mlldly  alkalioe; cler
boundary.

1IR—10 fnches, shattered and parctly weathered limestane;
elny-filled fissures bedween the froctured Vmestone ; shat-
tered rock ot depth of 12 to 36 Inches nnderiain by hin ril
Hmestone bedroek,

Thickness of the solum and depth to limestone range from

4 tiv 106 dnehes The Al horlgon Is very dark brown (10YR

2y, vory dark gray (10YR 3/1), ar vory dark graylsh hirown

(10Y 18 3/2), It is & to 15 inches thick, The A3 horizon s

present in some profiles, and it s very dark grayish brown

(107R 2/2) or dark brown (10YR 3/3), The A horizon ranges

fron loam or siHE loam high In eontent of saml to heavy

sundy loam or light elay loam, In some places a layer of clay
or slltvy materinl 1 to 4 inches thick s between the A horizon
amad the limestone, Sogn soils in this connty have a higher
modstnre rolatlonship than I= typleal for the serles

2ogn eoils are asocinted with Berteam, Dodgoville, Roek-
ton, amd Whalan sails, They are shallower to bedroek than
all the nssoclated solls,

Sogn loam, 5 to 9 percent slopes [412C),—This soil is
or. side slopes on uplands and in benchlike areas. Tt i3
above more sloping areas of Sogm soils or below Bertram,
Dodgeville, Reckton, and Whalan soila. This soil has a
profile gimilar to the one deseribed as representative for
the sories, but bedrock tvpieally is deeper. The surface
layer is black or very dark brown lowm und is about 10
to 15 inches thick.

Included with this soil in mapping are areas where
bedrock is near the surface or is exposed on the surface
as shattered slabs. The areas of vuterops nre indicated on
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the soil map by a standard bedrock symbol. Also included
are small areas of soils that have slopes of less than o
pereent.

I'his soil is better enited to hay or pasture than to row
crops. It is not well suited to row crops, because it has a
very limited root zone and is droughty. Tillage operations
are very diflicult becanse of the shallow depth to bedmek
and outerops of limestone slabs on the surface. This soil
is subject to erosion if it is eultivated. Some areas of this
soil have been cultivated, but must are now in meadow.
Capability unit IVs-1; woodland suitability gronp 1.

ogn loam, 9 to 18 percent slopes (4120),.—This soil
is on side slopes on uplands and in benchlike areas, Tt is
above more sloping Sogn soils and is commonly helow
other less sloping soils such as Rockion or Whalan, The
profile of this goil is the one deseribed as representative
for the series.

Ineluded with this soil in mapping are small areas of
moderntely eroded soils where limestone outerop is nearer
to the surface than in this Soen soil, arens where the
surface layer is sandy loam or silt loam, and areas where
limestone is at a depth of more than 15 inches. Also
included are some arcas of limestone outcrops. These
areas are indicated on the soil map by a special symbol.

This snil is better suited to hay, pasture, woodlund, and
wildlife than to row erops. It is shallow, has o Timited
root zone, and is dronghty. It is subject to erosion if it i3
enltivated. Capability unit VIs-1: woodland suitability
group 1.
~ Sogn loam, 18 to 10 percent slopes [412G).—This =oil
is on short, steep side slopes below less gloping Rockton,
Sorn, and Whalan soils. In places it is upslope from
Steep rock land. Limetone bedrock generally is af a depth
of 4 to 12 inches.

Included with this soil in mapping are many arcas of
shattered limestone outerop and limestone fragments.
These areas are indicated on the soil map by a speeial
symbol, Also included are small areas of soils where
!uu}mone bedrock 32 at a depth of more than 12 to 15
maohes.

This soil is belier suited to hay and pasture than to
row erops. Tt is dronghty becanse it has o very shallow
rool. zome, Carrying capacity of the pasture is low. In
some areas this soil is better suited to woodland or to
halitat for wildlife. Capability unit VITs-1; woadland
suitability group 1.

Sparta Series

The Sparta series consists of excessively drined soils
that formed in more than 50 inches of sand commonly
deposited by wind. but in some place the sand was de-
posited by water, These soils are nearly lovel to mode-
rately sloping on benches and nearly level to moderately
steep on uplands. Native vegetation was prairie grasses.
Areas of these soils occur thronghout the county.

In a representative profile the surface layer is very
dark brown and verv dark grayish-brown loamy fine
aand abont 10 inches thick, The subsoil is dark-hrown and
brown loamy fine sand. The substratum, at a depth of 36
inches, is vellowish-brown fine sand. Thin, dark-brown
to brown Bands of iron and clay about one-fourth inch
thick are interspersed throughout the substratum.
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Sparta soils have very rapid permeability and very low
available water eapacity. These soils are very low in
available nitrogen, phosphorus, and potassimm, They are
acid where they have not been limed within the last 3 or
4 years.

These soils are snited to row erops if they are properly
managed. Production of all erops 1s below average, even
if management is mood, unless rain is above mverage and
very timely, Sparta soils hold little moisture amd are
very droughty, They are subject to both soil blowing and
watcr erosion. Use of the less sloping areas is determined
by that of the adjucent oils. ‘The steeper areas ave used
mainly for pastura and woodland.

Representative profile of Sparta loamy fine sand, 2 to
5 percent slopes, in a northwest-fucing convex area inan
cultivated field, 342 feet west and 316 fect south of the
northeast corner of NEANW14 see. 1, T. 86 N, R. 7 w.:

Ad—0 {0 12 inches, very dark brown {10V afay loamy fine
gand ; weak, flne, granular strneture ; very friable; miadi-
wn acid ; gradual boumlacy.

A2—12 to 10 inches, very dark grayish-lrown {10YR 3/2)
ljoamy fine samnd; very weak, course, sulmngular blocky
etruotnre : very trinble: medinm acid; gradunl Bnmlary.

B2 10 to 27 Inches, dark-brown (10YR 3/3) loamy nne
sand: very weal, eoarse snbangular Wocky structure;
very [riable; medinm neid; gradunl bhonmdnry,

B5—27 to 36 Inches, brown (10YR 4/3) leamy fina s §
very wedk, conrse, subangular blocky structure; Very
friable ; wmedinm aeld ; gradunl boundary,

(1—30 Lo 44 inches, yellowlsh-brown (10YR 5/0) fine sand 3
single griin; loose: mediom acid; gradoal pBonndnry.

02 & B2t—id to 72 Inches, yellowish-brown (1Y R 5/6G) fine
sand : single grin: loose: bands of dark-brown to birown
(T.5ER 4/4) loamy fine sand enriched with iron and
ony, sne-fourth inch thick, au depthe of 44, 48, 0%, aml
70 inches : medinm acid,

The solum ranges from 24 Inches 1o about 40 inches in ihick-
sk, Dhirk-colored materinl of the A horlzon mnges fromn 15
to 24 inches in thickness. The A horlzon ranges from loamy
fine and to leamy sand or fne sand. The T horizon lans o hiue
of 10YR and ranges from 3 to 6 In value and chroma, The
1 horizon is fine sand, loamy sand, or amy fine soul, Fine-
toctured and medinm-textured sand is dominant thrangzhout
the profile, Reactlon is mllum aeld o strongly ncld in the
moat acid part of the solum.

Aparta solla formed in material gimilar to that in which
Chelsen, THekinson, and Lamont solle formed, They are Kxso-
ciated with Flagler, nmd Olin solls, They are coarser foxturod
in the upper part of the proflle (han Dickinsom aoila, They
have a Garker coloped and thicker A horlzon thnn Chielsea and
Lamont soits. They are conrser fextured thronghiout the praiie
than Olin solle, and they are not underinin by glacial il at
a depth of less than 60 inches az are (lin goils. They contain
more sand in the npper part of the solum and are deeper over
gravel than Flagler soils.

Sparta loamy fine sand, 0 to 2 percent slopes [41AL—~
This soil is on nplands or on stream benehes. On uplands
it is adjacent to medinm-fextured soils and on benehes it
is commonly adjacent to Tdickinson, F lagler, and Sande
soils. In places it is underlain by conrser-textured sand
and gravel at a depth below 4 feet. The surface layer is
very dark brown or very dark grayish brown and is 15
to 24 inches thick.

Tneluded with this soil in mapping are a few areas of
eoils where the dark-colored surface layer is more than 24
inches thick. Also included are some smnll areas of soils,
where the surface lnver i8 coarser textured than (hal of
thiz soil or is sandy loam in places.

This soil is suited to row erops. Produetion genermlly is
low, and good growth of erops depends on the amonnt
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and timeliness of rain. This soil is excessively drained,
and it is droughty, It is subjeet te soil blowing. Capabil-
ity unit. IVs-1; woodland suitability group 2.

Sparia loamy fine sand, 2 {o 5 percent slopes (418).—
This =01l is in convex arcas on uplands that typieally
blend with the landscape, and it is commonly adjacent to
sgtreams, In a few places it is in dunelike areas. Tt nlso
acours on stream benches. The proflle of this seil is the
one described as representative for the series.

Inclided with this soil in mapping are some arens of
sand hlowonts that are very r*.mcHﬂr-. and need additional
plant cover to contrsl further erosion. These areas are
indieated on the soil map by a speecial symbol, Also
included ave small arveas of soils where the surfaee layer
is sanedy Jonm and some areas where it is coarser texturad
and lighter eolored than that of this Sparta soil. In some
areas of sotls on uplands, glacial Gl is at o depth of less
than 45 inches,

This goil is not well suited to row erops, but produetion
iz greatly inereased if rain is above normal and is timely,
This soil is subject to slight soil blowing and water ero-
siom, ‘p:ﬂﬁm-}' unil IVs—1; woodlund suitability group 2.

Sparta leamy line sand, 5 to 9 percent slopes [41C).—
This soil commonly is in arcas adjacent to drainageways
and in isolated arcas on uplands, A few nreas are on
stream benehes, This soil commonly is below less sloning
Dickinson, Olin, und Sparta soils on uplands, and in
many places it is npslope from Clyde and Floyd soils
along drainageways. The surface lnyer is very dark brown
tc very dark grayish brown and is 12 to 16 inches thick.
This goil generally is free of gruvel, but a few areas,
especially on benches, contain gravel at a depth below 10
inches, In a fow arcas glaeinl till is at a depth of abont
48 inches,

Inecluded with this soil in mapping are some arcas of
blowaonrts that are very erodible and need additional plant
cover to prevent further erosion. These aveas are indicated
on the =oil map by a spot symbol. Also included are areas
of soils where the surfaee lnyer is lizhter colored and
thinner than that of this Sparta soil, and also areas
where the surface layer is sandy loam.

This soil is not well snited to row erops. Tt is excos-
sively deained and droughity, It is subject to soil blowine
and waler erosion if it is enltivated. Capability unit
IVs1: woodland suitability group 2, '

Sparta lvamy {ine sund, 9 to 18 percent slopes [41D).-
This sail is an convex side slopes along major streams and
drainageways, and in some places it i3 on narrow convex
ridges. Tt commonly is adjacent to other less sloping
Sparta soils. The surface layer is very dark brown to very
dark grayish-rown and is about 12 inches thick.

Included with this soil in mapping are areas of soils
where the snrface layer is less than 7 inches thick. These
soils are lower in eontent. of oveanic mattor and in fortil.
ity than this Sparta soil. Also included are o few areas
of soils where the surface laver is sandy loam and areas
where glacial till is at a depih of less than 48 inchns,
Included in some places ave areas of sand blowouts that
are very erodible and need additional plant cover to con-
trol Turther erosion. These areas are indicated on the =oil
map by a special symbol,

S0IL SURVEY

This soil is better suited to hay and pasture than to
row crops. It is excessively drained and droughty. It is
subject to soil blowing and water erosion, and row t.:ruyls
generally are not grown. Capability unit VIs-1; woedl-
land suitability gronp 2.

Sparta leamy fine sand, loam substratum, 2 to 5
percent slopes (3938),—This soil is on convex slopes on
uplands, Tt is commonly associated with Dickinson, Ken-
vou, and Sparta soils, It is generally above more sloping
Sparta soils. Loam glacial till iz at a depth of about 36
to 18 inches.

Ineluded with this 2oil in mapping are small areas of
goils where depth to till is as shallow as 30 inches, and
areas whoere the davk-colored surface layer is thicker than
) inches. Also ineluded nre o few areas of sund blowouls
that are dronghty and less productive than this Sparta
soil. Also included ave some areas of nearly level soils,
’l'lmi*:c Inwns are indicated on the soil map by a specinl
eymbal

" T'his soil is not well suited to row crops. If rain is above

avernge and timely, production is moderate. This soil is
gnliject to soil Dlowing amd water erosion. 1t is seopy at
times in spring or after heavy rains. Capability vmt
IVs-1; woodland suitability group 2.

Sparta loamy fine sand, loam substratum, 5 to 9
percenl slupes [293C).—This soil is in areas adjacent to
thrninngewnys, nond b also ocenes as monmds in undulating
areas om 1||_*|'|nnﬂs, Tt i3 eammenly associated with Thelkin-
son, Kenyon, and Sparta soils, This is upslope from Clyds
and Floyd seils, The surface layver is very dark brown te
dark brown loamy fine sand about 12 to 16 inches thick.

Ineluded with this soil in mapping are small areas of
soils where depth to till is as shallow as 30 inches, Also
melnded are a few areas of moderntely erded soils that
have a lighter eolored surface layer than thiz seil, and
they are lower in content of organic matter and in fertil-
itv. A few areas of sand spots are included, and they are
indiented on the soil map by a special symbaol.

T'his s0il is not well suited to row crops. If rain is above
normal amd timely, production is moderate. This soil is
sibiject to both oil hlowing and water erosion. Tn places
il is soepy in spring or after heavy mins. Capability unit
TVa-1; woodland suitability group 2.

Spillville Series

The Spillville series consistas of moderately well denined
tc somewhat poorly denined soils that formed in medinom-
textured loamy alluvinum. These soils are nearly lovel on
flood plains and along intermittent streams. The native
vegetation was praivie grasses,

In o representative profile the surfaee layer is black
and very dark brown loam that extends to a depth of
about 53 inches, The substratum is very dark grayish-
brown leam that has thin strata of loamy sand.

Spillville soils have moderate permeability and high
available water cavacity, These soils are low to medinm
in available nitrogen and very low in available phos-
phorng and potassium. They are commonly neutral in
reaction and generally do not need lime.

These soils are well snited to row crops, but they are
subject to oceasionnl foods.
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IRepresentative profile of Spillville loam, in a level cnl-
tivated field, 100 feet north and 200 feet west of the
southeast corner of NE1,NE1] sec. 19, T. 86 N, R. 6 W.:

Ap=10 o 5 inches, Wlack (10YIE 2/1) Toam: cloddy, breaking
fo wealk, fine, geanular striacture; very friable; neutral;
abrupt boumlary.

AlZ—8 to 22 inches, black (10X 2/1) loam; weak, fine,
granubne structure; very frinble: slightly acld;: gradual
[ITHRTITIHY

AT 1o 49 inches, Mack (10YR 2/1) and very dark-brown
(IOYER 2/2) loam;: wenls fine, subangulare blocky strue
ture; friable: medinm acid; gradoal boundary,

ALd—4% o0 58 fncbes, very dark brown (10YR 2/2) amd very
fark geayish-brown (10YH 3/2) loam; weak, fine, sub-
angilar blocky stroctore; frianble: slightly acid,

C—33 to 60 inches, very dark gravish-lrown (10YR 3/2)
light Toam; oomoon, Toe, Taiont, dark  yellowish-lrown
CIOYHR 454 mdtles ; thin stratn of dark greayish-brown
(I0Y R 4/2) Ionmy sand § mngsive: frinble; neatral

The solum ranges from 40 to 60 inches in thickness. The A
horfzon typically is back (10YRR 2/1) or very dark brown

CTOYTE 2/2), bt in =0 places i1 §s vory durk grayish brown

(10X IR 3/2) or very dork groy (10YHR 2/1) in the lower part,

These eolora extend to a depth of 40 inches or more. The A

Tovigon typleally is Jeaon, but in plaees 00 1s it lonm that 1s

high in comtent of sand. Below the A horlgon in places 18

oither a 12 or L horizgon that L‘ﬂllnlhm!}' has o hne of 10YR,

bt in seme places it hos o hoe of 25Y. Yalue is 3 or 4, and
chroma 5 1 or 2. The B or 0 horlzon is commenly loam, but

sy lioom eonialodng steta of loamy sand 18 ot a depth
lulonw 40 inches In places, Regetion of the solum is commonly
nenteal ar alightly acid,

Spillville soils are assoclabe] with Cole, Kenneber, Tawson,
aml Nodoway solls. They are better deained and contain loss
clay and mordé «and than Colo goils, They eontain more snnd
and less gilt than Kennebee amil Tawson soils, They are
darker eolorml, eontain more samd, and are less stratifed
than Nodaway sofls.

Spillville loam (0 to 2 percent slopes) (485.—This suil
is on bottom lands of major rivers and narrow intermit-
tent streams, 1t commoanly is adjacent (o Colo, Kennehee,
and Nodaway soils or fo Loamy alluvial Tand.

Included with this soil in mapping are small areas of
soils thal are more sandy than this Spillville soil and
amall areas of soils that have light-colored overwash that
1= 6 to 20 inches thick. Also inclided are some sandy areas
and wet spots, which are indicated on the soil map by
special symbals, The sandy areas are less productive than
this soil, and the wet spots need additional drainage in
places,

Tf this soil is well managed it can be used intensively
[or row erops. Ik is subjeet tn nccasional flands daring
neriods of heavy rain, and crop production is reduneed in
some years because of floods. This soil has a seasonal high
water table during these periods. Tile drainage is needod
in some of the small wet areas. Some areas of this soil
are in permanent pasture or wimber becanse they have
been et up by stream channels  Capability wnit 1-3;
wveoodland suitability group 8.

Steep Rock Land

Steep rock land (25 to 60 percent slopes) (478G) is in
very steep areas between stream benches or bottom lands
and uplands. A thin layver of silt covers most areas, but
in other places the surface layer 1= loam. Many onterap-
pings of limestone bedrock are present, and limestonoe
Fragments cover much of the surface 1n many areas.
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This land type is better suited to trees and wildlife
than to most other eses, but some areas are in permanent
Eﬁ.llm. The earrying capacity for ure is very low,

watise slopes are :«m-yl farm machinery eannot be nsed
on this lang Lype. C:l[m lllil_'.' unit VIIs=1 - woodland suil-
::hilii.}' group 1.

Stronghurst Series

The Stronghnrst series consists of somewhat poorly
drained soils that Tormed in loess, These soils are nearly
level on upland divides. Native veretation was trees,

In a representative profile the plow layer is dark-gray,
friable silt loam about 7 inches thick. The subsurface
layer is dark geayish-brown, platy, frinble sill loam. The
subsoil is ﬂnﬁ( grayish-brown and grayish-brown silty
clay loam in the upper 12 inehes sl grades to brown and
pale-leown silty clay loam and heavy silty loam. 1t ex-
tends to a depth of about 55 inches and has yellowish-
brown and gray mottles.

Stronghurst soils have moderate permeability and have
Ingh available water capacity. They are very low in avail-
able nitrogen and potassium nmf medinm in available
phasphorus. ‘They are acid where they have not been
limed within the last 5 year.

These soils are well suited to row crops, but farming
operations are often delayed during wet periods beeanse
of 0 moderately high water table

Ttepresentative profile of Stronghurst silt lonm, 0 to 2

pereent slopes, in o cultivated field, in the southeast eorner
of SW1,N W1 see, 22, T, 82 N, R. 6 W.:

Ap—10 10 7 Inehes. dark-gray (10YRE 4/1) silt loam, light
gray (JOYIE G/1) dey; wenk, fine, granolar strociure;
frinble; neuteal ; abrupt boundarg. z

AZ—7 to 12 Inches. dark graxishi-brown (10YR 4/2) silt loam ;
wonlk, thin, platy strociure: Ceinble; few dark concre-
tions; fow, light-gray (10XRE 7/2, dry), grainy contings;
neutral : dlear boundary. y

B1—12 (o 10 inches, dark grayist-brown (10YR 4/2) light
glity oluy loam ; modernte, fAoe, solangolar blocky stric-
fures feiable: few dark oxide coneretloms; Hzhlgrmy
(10YR 7/2, dry), grainy eontings on peds ; modinm aeid
elenr boundary.

MeTE=10 to 24 Inehes, grayish-lirown (10YR 5/2) medium
gilty olay lommn; fow, fing, falnt, doark yellowish-hrown
{10V 1 4/1) mottlesy moderte, fGoe and mediom, sl
angular Mocky styuctare ; friable ; thin discontinuous clay
Mms; few, Ushi-gray (10YR 774 dey), grainy coatings
on peds s steongly aeld: gendon] boonndary.,

Bo2t—24 to 34 inchos, hrown (YR 501) medinm silty elny
lonm; commoen, fine, distinet, yellowlsh-brown (10YR
0y mottles:  moderate, medinm,.  subangular  blocky
gtrnetore s feinble; few discontinnous clay (lms; light-
gray (10XYR 72 geniny contings on pedds ;. numerons
dark oxide conerctions, strongly acid: gradual boundary.

D2ge—ad to 45 Inches, brown (10YR 5/83) and pale-brown
(1OYR 6/2) tiehe =ity olay Jomm: many, meliom, dls-
tinet, rollowizh-brown (10YIR 5/6) and light-geay (10YR
T2y motltles; wenk, conree, snmngulnre blocky strocture ;
firm 3 thin discontinumma elay Alms: numerons dark oxide
concrelions ; medinm achd ; gradual boundary,

B2—453 to 535 Inches, brown (10YR 5/3) amd pale-brown
(10X 1 6/ heavy st Ioam: many, mediom, distiner,
yellowish-brown (I0YIR G/8) and light-gray (10YR 7/2)
moltles : weak, eonrse, sulangular Woeky structure: fr-
alle: nnmernng dark axide conceotions: fow elay-fitled
rool channels ; medium aeid.

The solum rmnges from 530 to 80 inches or more in (hick-
ness, In nnenltivated arens the Al horigon is very Jdark gray
CIOYTE 2000 <0t loom amed § 2 to 5 Inches thick, The Ape
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horizon ranges from darck gray (10YR 4/1) to dark grayish
brown (10YIt 4/2). The A2? horizon is dark graylsh brown
(10X 4/2) fo brown (10YT 5/2) and i< 4 to 10 inches thick.
The B2 horizon hns a hue of 10YR or 26Y, a value of 4 to 6,
and a ehroma of 2 to 6, It ranges from light to medinm slity
clay loam and has a elay content of &0 to 35 percent. The
B2 horizon is medium neld to steongly acid, and acldity de-
creages a8 dopth inereages, Phe U horigon, where present, s
yellowish-brown, mottled, frinble silt loam.

Stromghurst soils formed In woderial slmllar to that in
which Atterberry, Fnyeite, and Museatine eolls formed, They
have n thinoor, lighter colored A horgon than Atterberey
and Musentine sails, They have a grayer B Liorlzon and are
mare poorly dralned than Fayelie solls

Stronghurst silt loam, 0 to 2 percent slopes [165A)—
This soil is on npland divides and at the head of upland
drainageways. Tt is commonly associated with Downs and
Fayette soils, -

Included with this soil in mapping are small arveas of
goils that have 6 to 20 inches of overwash, Also included
are a few areas of soils that are gently sloping.

This soil is suited to corn and soybeans, but in some
years farming operations ave delayed during wet periods,
Tile drainage is effective in some arens, Most areas of this
soil are small, and cropping patterns are determined by
those of the surrounding seils. Capability unit 1-2: wood-
land suitability group 7.

Tama Series

The Tama series consists of well dmined soils that
formed in loess more than 40 inchea thick. These soils are
mainly nearly level to moderately sln[un,-z N CONVeX areas
on nplands, but a few areas are on loess-coversd stream
Lenches. Native vegetation was prairie grosses

In a representative profile the surface laver is hlack
and very dark brown silty clay loam about 16 inches
thick. The subsoil is brown and vellowish brown. friable
silty elay lomm that extends to a depth of about 63 inches,
The substratum is yellowish-brown, friable heavy silt
loam that is leaclwd.

Tama soils have moderate permeability and high avail-
able water capacity., These soils are low to medium in
available nitrogen, medium in available pliosphorus, and
very low in available potassium. They are aeid where they
have not been limed within the last 5 vears. Tama <oils
are moderately high in content of ormanic mattar,

Thesa soils are well suited te row ecrops, The more
gloping areas are subject to moderate erosion if they are
enltivated. Tama goils have good tilth and are casy to
work.

Representative profils of Tama silty ¢lay loam, 2 to 5
percent slopes, in a south-facing area in a cultivated field,
i) feot west and 50 feet south of the northeast corner of
SENEL] sec. 8, T.82 N, R. 5 W.:

Ap—1 1o D inches, Wack (10YIR 2710 tight siliy clay Jomm;
clldy, brmking to wook, fine, grmnular struoture: el
able: slightly dedd § clenr Boumdary,

A0 to 16 ineches, vory dark brownr (10YI0 279 leht sty
clay loam; mmlerate, fine, gmoular stroctore: feisbile
slizhitly neid @ smonth honnda ey,

116 o 21 Inches, brown (10YR 4/3) lght glity eloy loam:
very dork ernyich brown (10YTE 3/2) ped exteriors: mod-
erate, fine, subangular blocky structuee ; friable: mediom
acid ; zradual bowmlary,

BIL—21 1o 20 Inches, brown (10YR 4/3) modiom silty elay
Ioamn ; dsek-hrown (J0XR 3/2) ped exteriors; modernte,
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fine. subangular blecky structure; frinble: few, thin, dis-
continuous elay filma; medinm acid; gradual boundars,

BIZt 20 to 80 inches, dark yellowlsh-brown (10YR 4/4)
medium sllty colay loam: brown (10YR 4/3) ped ex-
teriors; few, fine, distinet, gragish-brown (10YRR 5/2)
mottles ; moderate, medivm, subangular blocky structure:
friable; few discontinnons clay films; thin, lght browns
ish-zray (10YR 0/2, dry), grainy eontings: fow strong
brown (TOYR 5/6) amd dark reddish-brown (GYR 2/2)
oxide eoncretione; medinom aeld: grdual boundary,

B3 30 to 63 inchea, yellowish-brown (10YR 5/4) light siity
elay loam ; counuen, foe, distnet, geayvish-rawn (0YR
A/2) mottles: fow, fine, distinot, strong-brown  (T.0Y R
L/G) maottles; weak, medium, prismatle structure break-
ing tv weak, coarse, subangular blocky strocture: frie
able ; thin, discontinuons, light brownlsligruy (10YR 6/2,
dey), gralny contlnge; fow dark reddigh-brown (BYR
2/2) oxlde concretions; medium aeid: gradoal boundary.

C-— 63 to &3 inches, yellowlshe-brown (10YR 5/°4) lLeavy st
loam ; common, fine and medlum, dlsdnet, geayish-lirown
(10YR 5/2) and strong-brown (T6YR 5/0) mottles: mns-
sive, breaking along vertienl clenvoge lines: friable:
many, fine, soft, dark reddish-brown (GYRE 2/2) oxide
conerctions: -inch, yellowish-brown (10Tt 5/4), harl-
zontal bands of lonmy =and ot depths of G3, 66, G, 73,
and T8 Inches ; medinm actd,

The solum rangez2 from about 50 to 80 inches In Wilekness,
The Al or Ap horizon Is black (10YR 2/1) or very dark
brown (10YR 2/2}, The A horizon mnges from 13 to 20 inchea
In thickness In unersded arcas, The A horizon ranges from
Bilt lenm to silty clay loam. The B horizen typleally hias a
hue of 10YR, a value of 3 to 5, and o chroma of & to 6 The
BIL horizen Is from 27 ta 35 percent olay. Depth to grayish
minttles ig abont 30 to 50 inches, Reaction Is mediom neld to
sirongly acld in the mest ocid part of the solum.

Tamn scila farmed in materinl similar (o (ol In which
Dovwns, Fayelle, sl Mosmiloe golls formed, and they are
n=zsoelated with Dinsdale soils, They have a thicker, darker
ealored A horizen than Downs and Fayette solls, They formed
in loess more than 40 fnclies thick. wherens Dinsilale salls
formed In loess amd glacial il and Tnma solle contain ke
sl in the lawer part of the solum than these solls, Tama
goils have a browner B horvizon and are bitter drained than
Museatine solla

Tama silty clay loam, 0 {o 2 percent slopes (120A),
TLis soil is on uplaads, Tt is dominantly in the sontheast-
ern part of the county, where limestone is at a depth of
6 to 10 feet. It is associated with Atterberry and Musca-
tine soils and more sloping Tama soils, The surface layer
ig black to very dark brown, [riable silty clay loam and
i= 12 (o 20 inches thick.

This soil is well suited to intensive row eropping.
Because this soil is neavly level and has a high waler-
infiltration rate, little or no runoff ccenrs. Capability unit
1-1: woodland suitability group 4.

Tama silty elay loam, 2 to 5 percent slopes [1208),—
This soil is on upland ridges above moderately sloping
Tama soils. The profile of this soil is the one deseribed as
representative for the series.

Imcluded with this 20il in mapping are small arens of
goils where glacial till at a shallower depth than in this
soil, and those 20il3 are lower in fertility and less per-
meable.

This soil can be nsed intensively for row crops if ero-
sion i3 controlled. it 18 well snited to terraces hecanse
slopes are generally long and smooth. Capability it
ITe-1; woodland suttability group 4.

Tama silty clay loam, 5 to 9 percent slopes (120C).—
This soil is in convex arcas on uplands below less sloping
iI‘nmn soils. The plow layer is very dark brown silty zlay
A,
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Included with this soil in mapping are small areas of
soils that have a thinner, lighter colored surface layer
and are lower in content of organic matter than this
Tama zoil.

This so0il is well suited to corn and sovbeans, It is fri-
able and easy to work, but it is subjeclt (o erosion if it is
cultivated. This soil is well saited to terraces hecanse
slopes nre generally long and smooth and the exposed
subzoil responds to management. Capability unit 11Ie-1;
woodland suitability group 4.

Tama silly clay loam, 5 to 9 percent slopes, mod-
erately eroded (190C2).—This soil 15 on convex areas on
uplands, It is commonly below these sloping Tama soils.
This soil has a profile similar to the one described as
representative for the series, exeept that erosion has re-
moved |!mrt- of the surface layer and zome of the subsoil
is mixed into the plow layer. At times it puddles during
intense rain, resulting in more runoll and retarded illuul.
growth. It is lower in eantent of organic matter and for-
tility than that of uneroded Tama soils, and it becomes
cloddy if it is worked when wet,

This goil i enited to row crops if it is properly man
:l{:{'l{. More fertilizer will be required than on nnersded
Tama soils to obtain the same production. Runofl 1s rapid,
and further erosion is a serious hazand, Capability unit
111e-1; woodland suitability group 4.

Tama silly elay loam, benches, 0 to 2 percent slopes
(T1204),—This goil is on loess covered benehies above flood
daing, On benches it is commonly associated with Atter-
wrry, Muscatine, and Wallord soils more sluijirl,u Tama
soils. The surface layer is black to very dark brown, fri-
able silty elay loam and is about 12 to 20 inches thick, Tn
gsome places, coarse-textured material is at a depth of
about 48 inehes.

Included with this soil in mapping are small areas of
snils where the surface layer is thinner and lighter colored
than this soil and the content of organie matier is lower.

This soil is well snited to intensive wse for ecorn and
eoybeans. In places it receives runoff and sediment from
soils at higher elevations. Capability unit I-1; woodland
suitability group 4.

Tama silly clay loam, benches, 2 to 5 percent slopes
rtlinm.-- ‘T'his snil is an loess-covered benehies along major
rivers. On benches it is commonly associated with Attor-
berry, Fayette, and Museatine soils and nearly level Tama
soils. The surface layer is black to very darlg brown, fri-
able silty eluy lonm and is about 12 to 15 inches thick. Tn
some places conrse-textured material is at a depth of
about 48 inches,

Included with this soil m mapping are small areas of
goils where the surface layer is thinner and lighter colored
than this soil and the content of organic matter is lower.

This soil is well suited to row crops if it is properly
managed. It is subjeet to erosion if it is cultivated. Capa-
bility unit TTe 1; woodland suitability group 4.

Tell Series

The Tell series consists of well-draned soils that
formed in silty material about 24 to 36 inches thick and
in contrasting sand and loamy sand. These soils are
gently sloping to moderately sloping and are on benches
and on uplands. The native vegetation was trees.

a9

In a representative profile the sucface laver is dack
grayish-brown silt loam about G inches thick. The subsoil
extends to a depth of sbout 49 inelies. It is brown and
vellowish-brown silt loam and silty elay loam in the upper
part and grades to vellowigh-brown loam and loamy sand.
The substratum iz yvellowish-lirown, loose fine sand.

Tell soils have moderate permeability in the upper part
of the profile and very rapid permeability in the lower
part. They are low in content of organie matter and have
moderate available water capaeity. They are very low in
available nitrogen and petassivm and medinm in avail-
able phosphorns. They are acid where they have not
been limed within the last 5 vears.

These goils are svited te row erops but are droughty in
SOIMe Vears.

Representative profile of Tell gilt loam, 2 to § percent
elopes, in a cultivated field, 360 feet west and 1,100 feet
south of the northeast corner of NW1iNE1] see. 3, I\ 82
N.,R. 6 W.:

Ap=N ta 6 Inches, dark grayish-hrown (10YR 4/2) silt loam,
light brownish gray (J0YR 6/2) dry; claddy, hrenking to
weal, fine, gronulny structure; frinble; neutral; abrupt
boandary.

Bl—6 to 12 lnohes, brown (1I0YR 5/3) Deavy st loam ; weak
to moderate, fine, subangulor blocky strocture; frinble;
nentral ; grodual boundary,

B21t—12 to 19 inches, yellowish-brown (10XR §/4) silty clay
Taim: brown (10YR 4/3) pedd exteriors; moderate. me-
divwm, subangular blocky structure; frinkle; thin discon.
tinuous eclny films on peds; thin, discontinuons, light-
eray (10XIR 772, dry), grainy coatinga on peda; alightly
neld 3 gradual boundary,

BZEr—19 to 25 inches, yellowlsh-brown (10YR 5/4) Vght siliy
clay lonm: dark yellowish-brown (10YK 4/4) ped ex-
teriors : moderate, medinm, prismatic structure brenking
to modernte, msdinm, subangular Dloeky strocture: thin
digeontinuong clay fllms on peds: thin, discontinuons,
light-gray (10YR 7/2, dry), grainy coatings on peds;
slightly acid ; gradual boundary.

TETIREL—23 to 32 Inches, yellowish-brown (10YR 5/4) Topm ;
weak, conrze, prismatic structure breaking o weak, fine,
subanzulne blocky strocture; friable; thin discontinons
elay films and Haght-geay (10¥R 7/2, dry) grainy coatings
an pwdla s medinm nedd ; gendual boundary.

IIB32—52 to 42 inches, rellowish-brown (10YR 5/4) laamy
sand : wealk, coaree, subnngular blocky structure; very
frinble; slizhtly acld; clear boundary,

T1C—42 (o T2 Inches, yellowishi-brown (10YR 5370 fine samld ;
#ingle grain: loose: 1-inch bands of dark-brown (o hrown
7.5 If-l] sandy loam intersperssd throughoul horizon ;
neutral.

The solim moges from aboul 24 to 45 Inches in (hickness
and in places corresponds with the depth to lonmy sand or
samd, Depth to sandy materinl or eontrasting textures s 24
to 40 inches. The Ap horizon ls dark grayish-brown (10YR
4/2) or heown (10YRE 4/8). Where present, the AZ horizon
has a value of 4 or 5 and a chroma of 2 or 3, amd In eraded
nreas It s wholly incorpornted into the Ap horizon in ploces,
The B2 horizon has a hue of 10V, a value of 4 or 6, and a
hroma of 3 o @, TL Is heavy =it loam Lo medinn &)y clay
loam, The ITB3 horlzon I8 simllar to the B2 horizon In color,
Lt it is loam, sandy loam, eandy elay loam, or loamy Eand,
The IIC horizon has a hue of 10YR or T.5YIL u value of 4
or O, amd a chroma of & o & It I8 saml or loamy sand.
Reaction s maedinm aeld to very strongly acld in the most
neld part of the solum,

Tell gaila formed in materinl similar to that in which Atter-
berry, sandy substratum, Fayette, Waukegan, and Whittier
golls formed, They are umderiain by sand at o depth of 2 to 3
fect, and Favotte soilg aré not umderlain by gand. ‘I'hey have
2 thinner A horlzon than Waukegnn and Whittler solls, They
have o browner B horlgon and are better deainesd than Atter-
herry solls, sandy snbstratum,
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Tell silt lonm, 2 to 5 percent slopes [2538),  This soil
is on stream benches and on uplands. Tt is commonly asso-
ciated with Atterberry soils, sandy substratum; Fay-
eite, Lamont, and Wlittier soils; and more sloping Tell
goils. 'The profile of this soil is the one described as repre-
sentative for the series. Sand generally is at a depth of
36 to 40 inches,

Included with this =oil in mapping are small areas of
soils where sand is at o depth of 24 to 36 inches. These
areas are dronghty during some years of normal rain
unless rain is timely. Also included are small areas of
nearly level soils that are not subject to erosion.

This enil is snited to row erops if it is well managed,
Tt ig subject to erosion if it iz enltivated. Capability unie
1e-1; woodland suitability group 3.

Tell silt loam, 5 to 9 percent slopes, moderately
ernded [353C2).—This =0il is on eonvex side slopes on
uplands and on stream benchea, It is commeonly associated
with Atterberry soils, sandy substratum; Lamont and
Whittier soils; and less sloping Tell soils. The profile of
this soil is similar 1o the one deseribed as representative
of the sories, exeapl that erogion has removed part of the
surface and subsurface layers. Tn cultivated aveas the
}I‘!ﬂ“i‘i‘ layer 1= dark «ayish brown and some of the original
wown and dark yellowish-brown subsoil i3 mixed into it.
This plow laver is low in content of organic matter and in
fertility, It becomes cloddy if it is worked when wet. In
places this soil puddles during intense rains, resulting in
mereased runoll and refarded plant growth, The depth to
aand typically is about 30 inches, but there are small areas
where the depth to coarse-textured material is 24 inches,

This goil is snited to row erops if it i3 well managed. Tt iz
droughty during some vears of below-normal rainfall
unless min is timely, It is subject to further erosion if it
is cultivated, Termmee euts should be minimized to avoid
exposing the sandy substratum. Capability unit TTTe-1;
woodland suitability group 3.

Tripoli Series

The Tripoli series consists of poorly drained soils that
fermed in 18 to 24 inches of loamy material and underly-
ing glacial till. Tn most places a layer of pebbles and
stones is between the loamy material and the glacial till,
These soils are nearly level and are on slightly concave
upland flats or at the head of drainageways. The native
vegetation was mixed prairie grasses and water-tolerant
plants,

In a representative profile the surface layer is black and
very dark gray, gritty silty clay loam and light elay loamn
about 18 inches thick. The upper 9 inches of the subsoil
ie grayish-brown and dark gray, frinble light clay loam.
A band of pebbles is at a depth of 22 inches. The lower
part of the subsoil is grayish-brown, gray, and light
brownish-gray, firm loam that has vellowish-brown mot-
tles, The substratum, at n depth of 14 inches, is light
}}mmﬁsh-grny sandy elay loam and yellowish-brown, firm
cam.

Tripoli soils have high available water capacity. Perme-
ability is moderate in the upper part of the profile and
mioderniely slow in the lower part. These soils are medinm
in available nitrogan and very low in available phos-
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l]}]mnta and potassium. They are neutral to mildly alka-
g,

These eoils are well seited to intensive use for row
erops if they are drained.

Representative profile of Tripoli silty elay loam, in a
enltivated field, 460 feot south and 100 feet west of the
northeast corner of NW14;NW1/ sec. 13, . 85 N., R. 8 W.:

Ap—0 o 5 inches, hlack (N 2/0) gritty silty clay loam:
clodddy, lbreaking to mederate, fine, granular strueture:
Crinble ; mentenl 3 abeupt honmdary

ATR=8 to 14 inches, binck (N 2/0) gritly silty olay loam;
woak, fine, snbangnlanr Wlecky structure breaking to weak,
fine, grannlar strocture; feiable; neutral; clear bound-
nry.

ABg—14 to 16 Inches, very dark gray (10YIE 3/1) light ela
loim ; Tew, fine, distinet, very dark grayish-brown (2.56%
&/2) mottles: weak, medium. subangular blocky sire-
ture breaking to wenk, fine, grannlar stroeture: frinble:
nentrnl : elear boundary,

Blz—18 tov 22 inches, grayish beown (25Y 5/2) light clay
loam; fow, fine, distinct, rellowlsh-brown (10YRR 5/0)
mottles . weak, melimn, solangoine Wocky  stroetore
frinbile ; neniral ; elear boundary.

Hp21g—22 to 27 inches, darlegray (3Y 4/1) and zrayvish-
hrown (2.5Y 5/2) lizht clay loam: few. fine to wedinm,
distinet, yellowishi-imwn (10YVIE 5/8) malileg = wealk, mo-
ilom, sulangular Wocky structure; feiable; baml of peb
blee ot o depth of 22 to 23 Inclea: nentenl: geaduoal
Bounda ey,

IIB22z—27 to 35 Inelwes, gmylsh-brown (25Y 5/2) and gray
(3Y 5/1) heavy lonm: common, medinm, distinet, yel-
lowigh-brown (10YR 5/6) mottles: weak, mediom, pris-
matie structure breaking to weak, medinm, sulangunlar
IMocky structure; frm: nenleal: greadoal houndary,

TIBE1—38 to 44 Inches, Night brownish-geay (2.5Y 6/2) heavy
loam; many, medium, distinet, vellowish-hrown  (10Y1E
46/6) mottles; wealk, eonrse, prismatic structure breaking

to wealk, medinn:, prismalic dreocture; Orm: Ueht-emy

(10YR 7/1) sand lens on horizontal eleavage planes:

neureal ; gradunl bonndary,

41 to 69 inchies, lght brownishi-gray (257 4/2) sandy
elay loam : many, medinm, dstinet, yellowlsh-broon (10YR
G/6) mottles; massive: fow vortienl cleavage planes:
firm ; neutral ; grmdunl boundary.

IC2-50 to 61 inches, yellowish-brown (I0YR 3/8) lenvy
locims 3 massive ; oo molerniely alkoline,

The galum ranges from abonut 40 to 50 lnches In thickness.
The loamy materinl is 18 to 21 inches thick over the nnder-
Ixing glacial till, The A horizon is black (N 2/0 or 10YR 2/1)
in the spper part sl very dark gray (10YR 3/1 or 6Y 3/1)
In the Inwer part. The A horigon 18 15 to 22 inches thick and
ranges from ity elay loam that is high in content of sand
to lizht nnd medivm clay loam. The ITB2 horlzon has o hoe
of 20Y or 6Y, a value of 4 to 6 and a chroma of 1 or 2,
hnt mattles are higher in ehroma, The 1B and 11C horizons
are commonly heavy lonm but range to light clay loam and
aandy elay laam. Carbonates are typleally at a depih of less
than G0 Inches, Reactlon s nenlral to sllghtly aeld in the
A horlzon and nenteal o mildly alkaling in the B horison,

Tripoli #oilz Tormed in materinl similar to that in which
Kenyon, Readlyn, nmld Oran 2oils formid, aml they are asene
clatinl with Clyde and Floyvd soils They are more poorly
drealned and have o grayer B horizon than Floyd, Kenyon,
Oran, amnd Readlyn solle. They are shollower to slacial till
and to earbonates than Clyde soils,

Tripoli silty elay loam (0 to 2 percent slopes) (398).
"This =0il is on slightly concave upland flais and at the
end of upland dramagewnys. It commonly adjoing Ken-
yor, Oran, and Readlyn soils. Clyde and Floyd soils
typieally are below Tripoli soils in the drainagreways.

This soil is well suited to intensive nse for eorn and
soybeans, It penerally has rood tilth but puddles if it 1s
worked when wet. Wetness is the major limitation, and
production generally is not very good unless tile drainags

ran
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is used. Snitable drainage outlets genernlly are available.
Capability unit IIw-1; woodland suitability gronp 9.

Walford Series

T'he Walford series consists of poorly dmined soils that
formed in loess more than 40 inches thick. The soils ara
in flat or depressional areas on uplands or on stream
benehes, Native vegetation was praivie grasses and trees.

Inare |mu|_+|||:||t.} Vi Ill‘ﬁﬁtl.’. the ]‘Jln“' ].*l:,‘l.“.'l‘ is Yery dark
gruy silt |ln;|m about T inches thick. The su'tﬁ:aurfm:e- layer,
to a depth of about 20 inches, is dark grayish-brown and
grayish-brown, friable silt lonm. Tt is platy and is lighter
colored when dry. The subsoil, to a depth of 63 inches, is
grayish-brown, friable heavy silt loam in the upper 6
inehes and grayish-brown, light brownish-gray, and yel-
lowish-lirown, firm silty elay loam in the lower part. It
has yellowish-brown and strong-brown mottles.

Walford soils have slow permeability and high avail-
able water eapacity. They are low in available nitrogen
and phosphoruz and very low in available polassivm.
These soils are acid where they have not heen limed within
the last 5 years, i

These soils are suited to row crops if they are artifi-
¢ially drained. In places the areas ave ponded because of
runofl received from adjacent eolls, Tile and surface
draing ean be used to remove excess water. )

Representative profile of Walford silt lowm, benches, in
a cultivated field, 455 feet west and 10560 fect north of the
southeast corner of NW145W1j sec. 26, T. 82 N, R. b W.:

Ap 0 to T inches, very dark gray (10XR 3/1) =ilt loam,
dark gravish brown (10Y1E 4/2) dey ; cloddy, hreaking to
wealk, foey grmonlar sbeactoam; Oclable; slightly acid;
elenr boundary.

APL—7 (o 18 inches, dork geayish-brown (10YER 4/2) =ilt
Ioam ; wenk, medium, platy structure breaking to weak,
fine, granulare stroctoee: feiable s mediom acid; clear
Dol ry,

AfD 13 to 20 ineches, dork gravish brown (10YR 4/2) and
gravish-brown (2.5Y 6/2) silt loam: MHght geay (10YIR
T2y dry g fow, foe, fiol, yellowisi-brown (10T 5/4)
mottles ; weak, thin, platy strueture: friable: few Jdark-
brown oxide soneretions; medinm acid ; clear oundary.

D21t—20 to 20 inches, grayish-brown (2.5Y 5/2) heavy =it
Do+ evnnnogs,  Fine,  Oddstinet, yellowish-irown  (10YR
5/4) mottles: weak, fine, subanzular bhloeky stroeture
frintle; discontinuous very dork gray (10YK 3/1) elay
films ; cammon very dark brown (10X 2/2) oxide conere-
thons ; meslinm aeid ; elear boamdary.

B2i—20 o 32 inches, grayish-brown (20X 06/2) Ught shity
clay loam; many, fine, digtinet; strong-lrown  (T.O0YR
5/6) mottlex; weak, conrsge, prismatle structure breaking
to wwlernte, fine, sulangular hlocky steaciure: Orm : con-
tinnong Wlack (10YTR 210 elay films ; common Wack (10Y R
21 oxide conceretlons; medivm neld; grodoal bound

ary.

B23i=—32 to G0 fnches, grayvish-brown (257 52) mediom
sfiry eloy lomm : commaon, fine, dlstinet, sellowlsh-brown
I0YIE /0 mottleg: wenlk, coarse, prismatic strocture;
firm ; econtinnons binck (I0YRR 2/1) oxide concretions;
slightly acid; gradunl boundary.

REIE=04 to 65 Inches, maotilad 1ight hrownlshgreay (25%
a2y and vollowich-brown (10X 5/6) light =ilty clay
Inam ¢ weak. eonree, prismatic stroctuee: firm: diseon-
tinwous black (10YR 2/1} elay filins on peals and in rool
chunnels: siehily neld,

The solum ranges from 50 to 70 inches in thickness, The
Al or Ap horizon ia very dark geay (10YR 3/1) or very dark
grayish brown (IOYIR 323, Tt Is 0 to 10 inches thick. The
A2 hworfzon has o hoe of 10YR or 25Y, 1 value of 4 10 6, and
a chiroma of 1 or 2, It ranges from 5 to 14 inches in thick-

ness, The B2 horlzon bos a hue of 10YR or 2.5Y, o value of
4 to 6, and a chroma of 1 or 2, ut moltles are higher in
ehromnn, Clay eontent of the Bt horizon ranges from 42 to 38
prercent, but the weighted elay average is less than 35 pereent.
Reactlon s medbnm achl Lo strougly acid o the moest acid
part of the I horigon.

Walford soils formed In material similar to that in which
Atterberry, Garwin, Muecatine, and Tamn soils formed. They
have a thicker, more prominent A2 horizon than Atterberry
goile and are more poorly drained than Atterberry, Muoseatine,
and Tama soils, They hove n thinner, lighier colored A hori-
zon [han Garwin soils.

Walford silt loam (0 to 2 percent SIU[EL"-'F] (140),—This
soil is in depressional areas on uplands. Tt is adjacent to
Atterberry, Downs, and Tama soils.

Included with this soil in mapping are areas of soils
wlhere the surface layer is thicker and darker eolored than
that of this soil, and the upper part of the subsoil is
darker colored and more clavey than that of this soil.
Algo ineluded are small arens of coils where glacial Gill is
al u depth of about 36 inches, Some of these areas have a
thinmer, lighter coloved surface layer than this soil, and
they contain more clay in the subsoil. Some arcas of soils
that have 6 to 20 mches of light-colored overwash are
uleo included.

If drained, this soil is suited fo inlensive use for row
crops. Some areas are ponded for short periods, and in
some vears crops are destroyed. Drainage by tile or open
ciitches is needed. Most areas of this soil are small and
are farmed along with the surronnding soils. Cupability
unit ITw-2; woodland suitability zroup 9.

Walford silt loam, benches (0 to 2 percent slopes)
(T160.—This soil is in al or depressionn] arens on Joess-
covered benches along major streams. It is adjacent o
Atterberry, 'Tama, and Wankegan soils on benehes, The
profile of this soil is the one deseribed as representative
fer the serics,

Ineluded with thiz =oil in mapping are areas of =oils
where the surface Jayer is thicker and darker colored
than that of this soil and the upper part of the sulsoil is
darker enloved and more elayey than that of this =oil
Also included are areas of soils where coarse-textured
materinl is at o depth of 48 to 72 inches, areas of soils
where sandy material iz as shallow as 40 inches, and areas
of soils that have 6 (o 20 inches of light-colored overwasl,

T1 this sail is drained, it ean be used frequently for row
crops, Because it i3 in low areas, it receives runoff from
surronunding soils, sand some areas are ponded for short
periods. Dirainage by tile or open ditehes is needed. Field
operations commonly are delayed because of weiness,
Most arcas of this soil are small and are farmed along
with surrounding soils. Capability unit TTw-2; woodland
snitability group 9.

Wapsie Series

The Wapsie series consists of well-drained soils that
formed in 24 to 32 nches of loamy material underlain hy
coarse sand and gravel. These soils are nearly level to
gently sloping and are on stream benches and on uplands.
T'he native vegetation was mixed prairic grasses and trees.

In a representative profile the surface layer is very dark
brown, frinble loam about 8 inches thiek, The subsurloca
layer is dark grayish-brown, friable loam about 3 inches
thick. The subsoil is brown to dark yellowish-brown, fri-



62

able loam and snnr.l_}r lonm. The substratum, at a depth of
2% inches, is yellowish-brown fine and medinm sand con-
tuining thin strata of strong-brown loamy fine sand.

Wapsie soils are moderately permeable in the upper
part of the profile and very rapidly permeable in the
coarse-textured substratum. They have low to moderate
available water capacity, They are low in available nitro-
en and phosphoms and very low in available potassinm.
These =oils are acid where they have not been limed
within the Inst b years,

These soils are well suited to row crops, but they ara
droughty in vears of avernge or below-average rain.

LRepresentative profile of Wapsie loam, 2 to 5 percent
slopes, in a permanent pasture, 545 feet north and 325
feet west of the southeast corner of NE14,3W1/ see. 30, 1.
81N, TR 6 W,

Al—i) to 3 inches, very dark brown (10YR 2/2) loam, grayish
hrown (10X K 0,/2) dry; woeak, sutangular hlocky stroc-
ture s frinble : medinm aeld ; elear boundary,

A28 te 11 Inches, dark grayish-brown (10YIR 4/2) loam,
light brownish gray (10YR 6/2) dey; weak, medium,
plity strueture breaking to weak, fne, subangulnr blocky
structure: frinble: nearly continuous, light-gray (10YIE
T/, dey), grniny ecoatings: medium acld; clear bound-
nry.

El 11 to 15 inehes, brown (10YR 4/3) loam, weak, fine,
aubangulnr bBlaeky stracture: friable: nearly continuous,
light-gray (I0YR 7/2, dry), gralny coatings; medium
geld : 2endunl boundnry,

B2E--10 to 25 inches, dark vellowizh-brown (10X 4/4) lonm;
weak, mediom, subangular Wocky  siructure; frinlle;
ihin, diseontinnous. dark sellowizsh-brown (10YIR 3/4)
clay flms: discontinnons, Vght-gray (M0YR 7/2, dry),
gruiny eoatings ; medinm acid ; geadual boundary.

D3E—28 to 95 inehes, dark yellowish brown (10YR 4/1)
samdy loam ; weak, conrse, subangular blocky structure ;
few, discontlonous, dork sellowish-brown (10YR 3/4)
elny films ; strongly acid ; elear boundary,

IIC1—28 to 40 Inches, yellowish-brown (10XYR 5/4) fine and
milinm  sand; very weak, econrse. subangular blocky
gtructure  breaking to single  zealned ;. very  Triahle;
etrongly neid ; gendual bonndary,

TIC2—40 to 60 inches, yellowish-rown (10YR 5/6) fine and
meslinm =and ;. very  weak., coarse, subangular blocky
gtruetnre breaking to single gradned ;. very felable; a
strong-hwn and of loamy fine sand 8 at a depth of
52 to 566 Inches ; strongly neld.

The solum (ypically manges Trom 24 fo 40 Inchies in thick-
ness, and in plaees this thickness corresponds with the depth
to eontrasting textnre of loamy samd or sand. Depth to thesse
materials ranges from 24 to 32 inches, The Al or Ap horizon
is very dark bwn (10YR 2/2), very dark gray (10YR 3/1),
ar vory dark geavish beown (10YTE 3/2). Tt 1= 8 ta 10 Inches
thilek. The A2 horizon hos a hue of 10YR, a value of 4 or 5,
and a chroma of 2 or 3 The AZ horizon fa wholly incorporated
frabor e Ap horizon In somwe eroded or enltivated areas, The A
horbson 18 loam op 1t loam that Is high In content of sand,
The B2 horizon hag a e of TOYH, a value of 4 or 5, and a
chromn of 3 (o 8 The B borizon Iz lonm or lght =andy clay
Inam that grades to sandy loam or loamy sand in the lower
part. Olny content of the T harfzon ranges from abont 15 to
20 percvent, The C horizon bag a bhue of 10¥YR or 7.5YH, n
value of & ar 8, and a chromn of 4 to 8 The O horizon ia
Ioamy saml or =amd that coniains some gravel in places,
Renetlon 1s medium peld to strongly neld in the most neld
part of the salom.

Waspie soils formed in materinl similar to thnt in which
Havfield. Sattre. Saude, and Waukee soils formed. They are
shallower to gand and gravel than Baftre and Wankes sofls
Thoy are browner in the upper part of the B horigzon and
are better denined than Hayfield soils.

Wapsie loam, 0 10 2 percent slopes [7774) —This soil
i on stream benches or in outwash areas on uplands, Tt

BEOIL BURVEY

is commonly assoeiated with Hayfield and Sattre soils.
This soil hus n profile similar to the one described as
representative for the series, but loamy textured material
generally is about 30 inches thick.

Included with this soil in mapping are small areas of
soils where depth to conrse-textured material is less than
24 inches. Also included are a few ureas of soils where
the surface layer is thinner, lighter eoloved, and lower
i content of organic matter than that of this Wapsie soil.

This soil is suited to row crops, but it 1z droughty mn
most years unless rain is above average or timely. Capabil-
ity unit IIs-1; woodland suitability group 5. .

Wapsie loam, 2 to 5 percent slopes [7778).—This soil
is on stream benches or in oubwuash areas on uplands, Tt
is commonly associated with less sloping Wapsie soils and
with Ilayfield, Sattre, and Waukee soils. The profile of
this soil i8 the one described as representative for the
series,

Tneluded with this soil in mapping are a few areas of
soils that formed under timber. These areas arve lower in
content. of organic matter than this Wapsie soil. Also
inelnded are some areas of steeper soils that are more
anzeeptible to erosion,

This soil is suited to rew crops, but it iz dronghty in
most vears unless rain is above normal or timely. Capabil-
ity unit 1le-2; woodland suitability group 3.

Wauheek Series

The Waubeek series consists of moderately well drained
and well druined soils el formed in 24 to 40 inches of
lness and underlying glacial till. These soils are gently
sloping to moderately sloping and are in convex areas on
nplands, The native vegetation was trees and prairie
Frasses,

In a representative profile the surface layer is very dark
grayish-brown silt loam about 7 inches thick, The subsue-
faee lnyer is durk grayish-brown silt loam about 3 inches
thiek. The snhsoil is dark yellowish-brown and yellowish-
brown silty clay loam to a depth of about 26 inches, The
lower 52 inches is vellowish-brown, mottled, firm sandy
¢lay loam and heavy lonm. The substratum, at a depth of
58 inches, is vellowish-brown, mottled. firm heavy loam
that is mildly alkaline.

Wanbeek soils have high available water capacity. They
have moderate permeability in the u_ﬁ;-yr_part of the
profile and moderately slow permeability in the lower
part. They are low in available nitrogen and phosphorus
and very low in available potassium. They are acid where
they huve nol been limed within the last § years,

hesa sails arve well snited to row emnps.

Ttepresentative profile of Waubeek silt loam, 2 to § per-
cent slopes, in a enltivated field, 150 feet east and GOO
feet north of the southwest corner of NW14NEL, see. 10,
T.83N,R.5W.:

Ap—-0 o 7 Inches, very dork geayish-brown (10YR 3/2) slit
loam, grayich brown (10YIE 5/2) dry; cloddy, breaking to
weak. fine, granular structure; frinble; neutral; abrupt
livinlary.

A7 to 10 Inches, dark grayish.heown (I0VR 4/2) sl
loam, light brownish geay (10XR 8/2) dry; weak, thin
to medinm, platy steneture to wealk, fine, subangular
Wlocky structure ; friable; neutral abrupt boundary.

Blt—10 to 17 dnches, dnrk yellowish-brown (10YR 4/4) lght
sllty elay loam; beown (IOYR 4/3) ped exteriors; mod-
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ernte, fAne, sulmngular blocky structure; frinble; fow,
thin, discontinnons, danrl-brown to brown (T5YIE 4/4)
vlay (lms on pels; few, thin, discontinuous, lght-gray
(I0Y I 7/2, dry) contings on pads; slightly acid; gradual
bonndary.

B21t—17 to 22 inches, yellowish-brown (10YH 5/G) medinm
silty elay loam; dark vellowish-brown (10¥N1 4/4) ped
exterlorz:  thin, diseontinwous, dark-lirown (o6 bhrown
(700K 4/4) clay llms on pods; thin, discontinnonsg, Hghts
gray (10YR 7/2, dry) coatings on peds; strongly acld;
aradoal bowmlary,

2 —22 (o 20 joedes, yellowbdi-brown (10YR 554 Yight
silty clay loam: dark yellowlsh-brown (10XTE 4/4) ped
exteriors ; moderate, line to medivm, subangular locky
structure: friable: thin, discontinuous, dark-brown to
Brown (THYIR 4/4) elay Olms on pesdss (hin, discontinu-
ous, Heht-zeay (10YIE 7/2, drey), prainy coatings on peds:
few brown (T.6YH 5/4) oxide concretions; strongly achil;
clear boundary.

NB25—20 to 3% nchex, yoellowish-brown (10YR 5/4) sandy
elay logm: few, One, distinet, stronge-brown (T.0XR §5/8)
amd light orownish-gray (I0YHR 6/2) mottlef; weak,
coarse, prismatic structure breaking te wenk, medium,
subnngulne bocky stroctuee firm discontinuons bamd of
pelibles at o depth of 26 to 27 inches ; dark-brown (75YI
/2 elny tilme op peds; thing discontinuous, light-gray
(IYR 7/2, dey) continga on peds : numerons dork-lirown
oxide concretions ; strongly acid ; gradual bouwmbary.

B3 —35 o 5% Inches, yellowlsh-brown (10X 551) henvy
Lo § common, medinm, taink NHght browndeli-gray (10Y I
&/2) mottles; wenk, conrse, prismatic structure; firm;
digeontinmons dark-brown (T5YR 3/2) clay films on

iy ilark-hrown axide coneredfons : sHghily aclil:

boundary,

72 Inches, yellowlsh brown (10YR 5/1) heavy

loar ;  common, medinm, distinet, light brownish-groy

(I0YR 3/2Y o dles ;. mussdve; frm; few  dork-lirown

oxlde coneretlons ; mildly alkaline.

The solum typleally s more than 30 Ineches thick, bt it
rangea from 42 to about G0 inches in thickness, The loess
convnonly s 24 to 40 Inehes hick, ol 1L nges frome 200 1o
40 Inches in ihiekness, The AL or Ap horizon s very dark
brown (I0Y R 22}, very dark grayish brown (I0YR 3/2), or
very dark gray (10YR 3/1), It §5 € to 10 inches thick, The
AZ hovison Is ddnrk geavish boown (10YR 4/2) or bhrown
(10YI 4/3 or 5/3). Tn some cultivated or eroded areaxz, the
A2 horizon s wholly fneorporated into the Ap horizon, The
upper pavt of the I8 horizon ranges from light to medium
silty clay loam, IL has a hoe of 10YR, o value of 4 or 5 a0
o ehiromn of 3 o G The Inwer part of the B horizon hag a
hne of I0YR or T.5YK, a vilue of 4 or 5, amnd a chroma of
4 to B, and it hos fow to common, low-chroma mottles. The
lower part of the I3 borizon rmnges feom leam or samly elay
lenm bo Wght clay loam, Lenses of sandy loam or loamy samd
as much as 10 jnches thilck are between the loees omd the
glnelnl till In places. Reaction 8 mediom acid to strongly
achil in the most acil part of the solu,

Wanlesek soll= formesd oo maierind stmblare to that in which
Dinsdale, Frankiin Kingee, and Maxfield soilg formoed, and
they ave associated with Bassil soils. They have a thinner
dark horfzon than Dinsdale, Klinger, and Maxfield soils, They
have a beowner B horizon amd are better deained than Prank-
lin, Klingoer, and Maxfiold solls, Thoy contaln less sand and
more glit In the upper part of the solnm than Bassett soils,

Waubeek silt loam. 2 1o 5 percenl slopes 7710
Thig eoil is in convex areas on uplands, Tt is commeonly
arsociated with Franklin soils and more sloping Waubeck
soils. The profile of this soil is the one described as repro-
sentative for the series,

Inclnded with this soil in mapping are small areas of
soils where the surface layer contains more sand than that
of this Waubeock soil.

This soil is well snited to row crops, but it is subjeet to
erosion. Terrce ents shonld be minimized to avold expos-
ingr the glacial subzoil that is lower in fertility. Capabil-
ity unit ITe-1; woodland =uitability group 4.

E18-7086—76—&

Waubeek silt loam, 5 to 9 percent slopes, moderately
eroded (771C2).—This soil is on convex ridges on uplands,
It is associated with Bassett soils and less sloping Wau-
beek =oils. This soil has a profile similar to the one de-
scribed as representative for the series, but the surface
leyer is browner, ull the material in the subsurface layer
and some of the material in the subsoil are incorporated
into the plow layer. This so0il is lower in content of
organic matter than uneroded Waubeek soils,

ﬁ'his soil is moderately well suited to row erops, but if
it is eultivated, it is subject to further erosion. lerrace
cutg should be minimized to avoid exposing the glacial
subsoil that is lower in fertility. Capability unit T1le-1;
woodland suitability group 4.

Waukee Series

The Waukee series consists of well-drained soils that
formed in loamy alluvimm and are underlain by sand or
gravel at a depth of 32 to 40 inches. These soils are nearly
level to moderately sloping on stream benches and on
uplands. The native vegetabion was prairie grasses,

In a representative profile the surfaece layer is very
dark brown and black loam about 23 inches thick. The
gnbsoil is brown loam to loamy sand in the upper 8 inches
undd dark yellowish-brown fine sandy Jowm an the next
17 inches. The substratum, at a depth of 48 inches, is
rown sand that contains some gravel.

Waulkee soils have moderate permeability in the medi-
um-textured materiel and rapid to very rapid permeabil-
ity in the coarser textured material. They have moderata
available water mp:wiL r, These soils are low fo mediam
in available nitrogan, low in available phosphorus, and
very low in available potassinm. They are acid where they
have not been limed within the Inst § vears.

These soils are suited to row crops, but they tend to be
somewhat droughty during years of below-normal rain.

Representative profile of Waukee loam, 0 to 2 percent
slopes, in a eultivated field, 860 feet east and 80 feet north
of the southwest corner of SW14,NW14 sec. 16, T. 8¢ N,
R.8W.:

Ap0 to 6 Inehes, very durk brown (10YR 2/2) loam; cloddy,
breaking to weak, flne, granular strocture; Crinble:
slightly neid ; abrupt boundary,

A12 =0 o 13 inches, black (10YIE 2/1) loam; modernte, lng,
gronulur structure ; Pelable ; slightly acid ; gradual bound=
ary.

Al —'F:i to 18 inches, very dark brown (I0YR 2/2) loam;
weak, very fine, subangular blecky structure; friablé;
lightly acid @ geadunl boundary.

A3—18 to 2% inches, very dark beown (10YR 2/2) loam;
wealt, mediom, sabangular  blocky strocture; frinhle;
slightly acid; gradual houndary.

n21—23 o &1 inches, brown (J0YIE 4/3) loam ; dark-hrown
(YR 373 ped exierlors; weak, meslinem, subangularc
Wocky structure ) friable: slightly acld; gradunl bound-
ATY.

81 o 38 inches, dark vellowizh-brown (10YR 4/4) heavy
fing gandy loam: weak, roaras, subangular blocky stroe-
ture; frinble; medinm acid; gradoal bonndary,

DB3—a5 to 48 inchea, dark yellowish brown (10YIR 4/4) loamy
sl ; weak, conrse, subangular hlocky stmeture; very
Triable s siehily neid; grdual boundary,

(4% to 65 ineher, brown (IOYR 6/3) mediom sand that
contalng some grovel; single graing loose ; slightly acid.

Thickness of the solum in places corresponds to the depth
to conrse lonmy sand or gravelly samd, Deplh to sandy and
gravelly material typleally 12 52 to 40 inches. The Al or Ap
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horizgon s ack (WY 2/1) or very dark brown (10YTE 2/2),
It Is lowm or gilt loam that is bigh in content of sand, The
A horizon ranges feom 13 to 20 inches in thickness, The B2
lorigan haz a hoe of 10XR, a value of 4 or 5 and a chroma
of & w0 The B2 horizon is loam, samdy elay loam, or heavy
sandy loane Clay eontent of the B2 horigon manges from about
15 to 24 pervent, The O horizon 15 conree lonmy sand, gravelly
sand, or medivm sand. Gravel content is about 10 to 20
percent, but in places IE ranges o ax moch as 20 o 5
preerven . Temetion I medbom aeld to strongly neld In the most
nithil pare of the Balnm.

The Wankee soils forme] in materin]l similar to that In
which Fawler, Marshon, Satire. Saude. amd Wapsie solls
formesl, They are deeper o eoarse-toxtorsd material than
Sawde and Warwio eolle and they have n thicker, darker
eoloredl A horigon than Battre and Wapasie soils, Wankee
soils have a hrowner IV horizon and are better deafoe] than
Lavwlor aomd Marshon solls

~ Waukee loam, 0 to 2 percent slopes (1784, This =oil
1 on st renm benehes and in outwash areas. It is commonly
sssociated with Lawler and Saude soils and more sloping
Wankee gonlz. The profile of this soil is the one deseribed
ag representative fm_' the series.

Included with this soil in mapping are a few areas of
soils where depth to coarse-textured material is less than
32 inches and a few aveas where depth is more than 10
inches, Also included are small areas of sand and gravel
onterops that are deonghty and less productive than this
“‘:‘lllk('.t_: soil. These arveas are indicated on the sail mn g
by epecial symbols,

This eoil is well enited to intensive nse for row erops.

Tt is easily tilled, and yunoff iz slow. Tt is somewhat
dromghty _-‘hlrmg some veurs of below-normal rain. Cap-
ability umit 1-1; wowmdland suitability gronp 8.
_ Waukee loam, 2 to 5 percent slopes (1788) —This soil
is on stream benches and in outwash areas, It 18 commonly
associated with Lawler and Saude goils and more sloping
Wankee soils, This soil has a profile similar to the one
deseribwd as representative for the series, but the surface
Inyer is not 30 thick.

Included with this soil in mapping are areas of snils
where the surface laver containsg more silt than that of
this Waukee soil. Also included are a fow areas whoere
depth to sandy or gravelly material is less than 32 inches
or more than 40 inches, Small rreas of sand and graval
onterops that are dronghty and less productive than this
Wankee soil are ineluded. These arens are indieated on
the soil map by special spot symbols,

This soil is well suited to row erops when it is praperly
managed. Tt is subject to slight erosion if it is eultivatsd,
This go1l 15 somewhat droughty during some years of
below-normal rain, Capability unit Tle-1: woodland suit-
ability group 3,

Waukee loam, uplands, 0 to 2 percent slopes (578A).—
The lavgest arcas of this soil are on the divide between
the Cedar and Wapsipinicon Rivers. The arcas are orient-
ed from northwest to sontheast, This soil is associated
with Aredale, Dickinson. and Kenyvon soils, This soi
typically lacks gravel in the substratum. Depth to glacial
till ranges from 8 feet to more than 20 feet.

Wells in this soil are drilled deep to tap underground
wider in the glaeial till. These wells are leas likely to be
polluted by septic-tank effluent than are wells in Wanlkee
soils on strenm benches, which are shallower. The hazard
of stream pollution from septic-tank filter fields con

structed on this Wankee soil is less than the hazard on
Wiankee soils on stream benches,

This soil is well suited to intensive use for row crops.
It 15 easily tilled, and little or no runofl’ ocenrs. It is
somewhat dronghty during years of below-normal rain.
{-‘“ﬁfhﬂit‘}' unit I-1; woodland suitability group .

aukee loam, uplands, 2 to 5 percent slopes (5788,
Thiz =0il iz en uplands, I is commonly associated with
Dickinson, Kenyon, and Sparta soils. This soil has a pro-
file similar to the one described as representative for the
serics, but it is free of gravel in the lower part of the
profile, Depth to glacial till ranges from 8 to more than
O el

Wells in this soil are drilled deep to tap underground
water in the glacial till below bedrock, These wells are
less likely to be polluted by septic-tank effluent than are
the welle in Wankee soils on stream benches, which 1re
shallower. The hazard of stream pollution from septic-
tank filter fields constructed on this soil is less than the
Eazard on Wankee soils on benches.

This =01l 15 well snited to row crops if it is properly
mannged. Tt is subject to slight erosion if it is caltivated.
This s0il is somewhat droughty during years of below-
normal rain. Capability unit 1Te 1: woodland snitabitity
group

Waukee loam, uplands, 5 to 9 percent slopes (5780,
Tz so1l 1= on uplands, 1t is commeonly associnbed with
Dicliimson, Kenyon, and Sparta soils. This soil has a
profile gimilar to the one deseribed as representative for
the series, but it iz free of gravel in the lower part of the
profile. Depth to glacial till ranges from 8 feet to more
than 20 feet.

Inelnded with this seil in mapping ave small areas of
moderately eroded soils that are lower in content of
organie matter and in available nitrogen than this Wau-
kee soil,

Whells in this soil are drilled deep to tap underground
water, Theze wells will less likely Eu polluted by septic-
tank cffluent than wells in Waunkee soils on stream henches,
which are shallower, The hazard of stream pollution from
septic-tunk filter fields constrneted on this soil is less than
the hazard on Wankee soils on benches,

This 20il is suited to row crops if it is properly man-
agod, Tt iz subjoct to erosion if it 18 culbivated. Tt 15 some-
what droughty during yeers of below-normal rain, Cap-
ability unit TITe-1; woodland suitability group 2.

Waukegan Series

The Waukezan series consists of dark-colored, well-
drained soils that formed in 30 te 40 inches of silty mate-
rial and inderlying sandy material. These soils are nearly
level to moderately sloping and are on stream benelies
and on uplands. The native vegetation was mixed prairie

In a representative profile the surface layer is very dark
brown silt loam abont 8 inches thick, The subsurface laver
15 very dark grayish-brown, frinble light silty elay loam
abont 5 inches thick. The npper 14 inches of the subsoil
15 brown silty clay loam. The lower part of the subsoil is
brown loam that grades to dark vellowish-lirown sandy
loam and yellowish-brown loamy sand. The substratum,
at o []t"]}ﬂ'l of 48 inches, is :.'ﬂ]lﬂ“'ish-hn}wu ]ﬂ.‘ﬂlll\' saml,
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Wankegan soils have moderate permeability in the
upper part. of the profile and rapid permeability in the
lower part. They have moderate available water capacity.
These soils are moderately high in content of organic
mabder, have good tilth, and are easy to work. They are
acid where they have not been limed within the last b
years, They are low to medinm in available :l‘l_it-l'ﬂgﬂl’l.,, low
in available phosphorus, and very low in available potas-
sium,

These anils are suited to row crops.

Representative profile of Waukegan silt loam, 2 to 5
percent. slopes, in a cultivated field, 350 feet west and L70
feel south of the northeast corner of SW148W1j see. 17,
T.84N,R.8W.:

Ap—i 1o % inches, very dark brown (IOXE 2/2) st leam;
winik, fue, grannlar structure; frionble; neutral] clear
hanimdary,

AL % to 1% inches, very dark grayish-hrown (10YR §/2)

light silty clay leam: weak, fline, subangular hlocky

strueture ; Trialde : alightly acid: elear boundary.

13 o 15 Inelws, brown (10YKR 4/3) silty clay loam :
moderte, Nne, subangniar  Wocky stroviom;  friable;
sl ium aeid ; clear boundary.

B2et—1% to 27 inches, brown (10YR 4/3) silty clay loam;
wonk, medinm, subangulor blocky structure: friable;
[ew, thin, discontinnous olay flms: few, thin, discon-
tinmous, light brownlsh-gry (YR 6/2, dey), grainy
voalings ; strongly acid; gradual boundory.

TIR28—27 to 32 Ionches, brows (10YR 4/0) loam; weak,
wisdinm, snanguinre blocky straeture; friable; few, thin,
discontinuous elay llms; strongly acid; elear boundary.

1IB31—32 to 36 inches, dark yellowish-brown (10YR 4/4)
sandly Tonm s wenk, conrse, subangular blocky structure ;
vory friable; strongly acld: clear bonndary.

1IR32 26 to 4% Inches, yellowish-brown (10XR 5/4) loamy
sand ; very weak, coarse, subangular blocky structure;
Toose; 1-ineh dark-lrown (10Y IR 3/3) bands of clay and
iron at a depth of 49 to 41 Inchies and 48 to 4T Inches;
medinm aeld ; geadual boundary,

1IC—48 to 00 inches, yellowlzh-brown (10XT8 5/4) lonmy sand ;
single grin: loose: 1-inch dark-brown (10YR 2/3) band
of elay and jron at a depth of 52 to 53 inches; medinm
medil.

The solum ranges from 40 inches to about 80 inches in
ihlckness, and depth o conbrsting texiures mnges from
about 20 to 40 inches, The Al or Ap horizon typleally Is hinck
(10X 2/1) or wery dark brown (10YR 2/2), and the A3
horlzon ig very dark brown (10YR 2/2) or very dark grayish
brown [(10YH 3/2). The A horizen from 10 to 17
inehes In thickness. The B2 horizon typieally has a hue of
10YR, o value of 4 to 6 and a chroma of 3 to 6. The upper
part of the B horizon formed in loess and typieally is sty
vlay loam bol rmanges Lo s loam, The © horlzon has 2 hoe
of 10YI, a valne of 4 or 5, and n chroma of 3 to O, It
generally is stratified loamy sand but in places It s sl
Reaction 1s medlum neld fo strongly acid in the most acid
part of the solam.

Waukegan solls forme] In owalerial stmllar (o thot In which
Tell and Wankee golls formed, and they are associnted with
Richwend and Waukee sofls. They have a thicker, darker
eolared A harfeon than Tell and Whittier soile, They contain
less sand in the upper part of the solum than Waukee soils,
gl they are shallower o snd than Rlochwood solls.

Waukegan silt loam, 0 to 2 percent slopes [3504).—
This soil is on stream benches and on uplands. It is com-
monly associated with Dickinegon, Richwood, Waukee, and
Whittier soils on stream benches and with Dinsdale and
Tama soils on uplands. This soil has a profile similar to
the ane deseribed as representative for the series, except
that the eurface layer is darker colored and thicker.
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Included with this soil in mapping are a few areas of
soils that contain sand ut o c|u1|tL us shallow as 24 incles,
Thesr soils ave more dranghty than this Wankegan sml

This soil is well suited to intensive use for corn and
sovbeans. Capability unit I-1; woodland suitability
group 3.

Witnkegan sill lvam, 2 (o 5 percenl slopes [2508),—
This sail is an stream benehes and on uplands. Tt is asso-
clated with Dickinson, Waukee, and Whittier soils on
stream benches, and with Dinsdale and Tama soils on
uplands, ])i}]]:li-h to sand is generally more than 30 inches,
bt it iz as shallow a3 24 inches in enltivated, eroded areas.

This s0il is well suited to row erops if it is well man-
aged. It is subject o erosion if it is cultivided, Capubility
unit 1le-1; woodland sanitability group d.

Waukegan silt loam, 5 to 9 percent slopes 250C1.—
This soil is on stream benehes and on uplands, It is com-
monly associated on benches with less sloping Waukegan
soils and Waukee soils. On u]_ll:uu!:; it is commonly on
side slopes bilow Dhinsdale and "Tama soils, This soil has o
profile similar to the one described as representative for
the series, but the sarface layer 18 thinner and depth to
loamy seand is genarally about 30 inches,

Ineluded with this soil in mapping are small areas of
moderately eraded soils that have a thinner surface layer
.'1|I::: a lower content of organic matter than this Waukegun
2011,

This soil is suited to row crops if it is managed well. [t
iz subject to erosion if it is cultivated. Capability unit
ITTe=1; woodland suitability group 3.

Whalan Series

The Whalan series consists of well-drained soils that
formed in 20 to 30 inches of loamy glacial materinl under-
lain by limestone bedrock. These soils are moderately
sloping and are on convex side slapes on uplands and on
Ligh henches, The native vegetation was trees,

In a representative profile the surface layer is a very
dark grayish-brown lonm about 5 inches thick, The sub-
surface laver is dark grayish-brown, friable loam 4 inches
thick. The subsoil is brown and dark vellowish-brown
loam und clay lonm. The substmtwm, at a depth of 30
inches, is partly weathered limestone bedrock that has
clay residuum around the limestone flagstones in the
upper few inches.

Whalan goils have moderte permeability in the loamy
material, and available water capacity is low. These soils
are very low in available nitrogen, phosphorus, and potas-
siwm, They are neid where they have not bean limed
within the last & yeurs.

Thess soils wre suiled o row erops, but they are
dronghty unless rain istimely.

Representative profile uf‘ Whalan lowm, moderately
deep, b ta & pereent. slopes, moderately eroded, in a pas-
ture, 350 feet west and 20 fest south of the northeast
cerner of NELISELL cee 20, T .82 N, . 6 W.:

Al—0 to 5 inches, very dork grayish-brown (10YR 3/2)
Toam s weak, fine, grmnular structore; feioble; medinm
aehd ; geadual boundary,

A2 0 to O Inches, dark geayish-brown (10YK 4/2) loam;
very dark grayish-brovwn (10VIE 8/2) ped exteriors; weak,
ihin, platy struclure; rialble; strongly achd;  clear
boundsry.
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Bl 0 to 11 ineches, brown (I0YER 4/3) heavy loam ) dork
brown (1I0XR 3/3) ped exteriors; moderate, fine, sub-
angnlar blocky structure; friable; discontinuous, light
brownish-gray (I0YR 6/2, dry), gralny coatings : sirongly
aeid ; grodual boundary,

B21t—14 to 22 inches, dark yellowish-brown (10YR 4/4)
fight clay loam: Lreewn (10Y IR 8/8) pod exteriors; mod-
erate, mediom, subangular blocky structure; friable;
thin, digeontinuous, dark-brown (1I0XK 3/3) clay Hlms;
thin, discontinuous, light brownish-gray (I0YR G/2, dry),
gralny coatings; very strongly acid; gradual boundary,

BI—22 to 20 Inches, dark yellowlsbh-brown (10YR 4/4)
heavy loam ; weak, coarse, snbangminr blocky stroclure ;
friatle: thin, digcontinuons, dark-brown (10YR 3/3) olay
filma: thin, discontinnons, licht brownish-gray (10YIL
02, dey), zrainy coatlngs; very strongly acid; geadual
Bowndnry.

Bogr—u9 to 20 inches, brown (10X 4/3) clay loam: wealk,
conrse, subangular bocky structure; friable; thin dark-
brown (10YR 8/8) clay films and clay accumulation in
ol root channels ;) slightly acld; abropt bhoondary.

JIR—350 to 40 inchog, fractured limestone bedrock that hos
clay resbdonm in and around limestone flagstones in the
upprer few inches,

Thickness of fhe solom wnd depth o Hmestone Dok
range from 20 to 30 inches, The Al horizon manges [from
black (1I0YR 2/1) to very dark geayich brown (10YIR 3/2).
It is 3 to § inches thick, The A2 horizon ranges from Jdark
graylsh brown (10YR 4/2) or graylsh brown (10YR 5/2) o
brown (IOYR 4/3 or 5/3). It i8 2 to 6 inches thick, In enl-
tivated arens the Ap horizon m from dark grayizsh brown
{(10YR 4/2) to brown (10YR 4/3). In some cultivated and
ermbal areas, Qe A2 loovizon is wholly Ineorgweabed Godo (e
ploy layer. The B2 horlzon hng a hue of 10YR or 7.0YR, n
value of 1 or &, and o ehroma of 3 o B The B horizgon
ranges from heavy loam to wedivm clay lonm, The T1R
horbson, or e reshdomm, ypleally Is olay amd rmnges ap to 6
inehes in thickness, bnr in placed it consists of thin rinds

arcund limestong dagstones, Reaction i= strongly acid to very
strongly acid in the most neid part of the solum.

Whalan sofls are associated with Coggon, Rockton, sond
Som solls, They are deepor over bedrock than Sogn zails,
They have a thinner, Hghtor colorsd A horizon than Rockbon
gojla, Ther have limestone bedrock at a depth of 20 (o 30
Inches, which Is lacking In Coggon =olls.

Whalan lonm, moderately deep, 5 1o 9 percent slopes,
moderaiely eroded (207C2) —This snil is on convex side
slopes and on the high part of benchlike aveas, Tt is com-
monly above areas of steep Sogn soils

Tneluded with this soil in mapping ave a fow areas of
goila that are less sloping than this soil and a few areas
of =oils that are slightly steeper. A few areas of soils that
have a silty suelace lnver are ineluded, Also ineluded are a
few areas whers depth to bedrock is greater than 30 inches
and some areas of limestone onterops that hinder farm-
ing operations, The areas of outerops are indieated on the
goil map by a spot svinbol.

This s0il is suitable for row crops. Beeanse of shallow-
ness to bedrock, it has a limited root zone. Tt is droughty
in most years of average rain unless rain is timely. Tt is
subject to further erosion if it is cultivated. This soil is
not well suited to terraces, beeanse of shallowneas to boed-
rock. Capability unit ITTe-4; woodland suitability group
3.

Whittier Series

The Whittier series consists of well-drained soils that
formed in about %0 to 40 inches of silly malerin]l und
underlying sandy material. These soils are nearly level to
moderately sloping and are on benches and on uplands.
The native vegetation was mixed prairie grasses and trees.

20IL BURVEY

In a representative profile the surface layer is very dark
grayish-brown silt loam about 8 inches thick. The subsur-
fnee lnyer is dark grayish-brown, platy, frinble silt loanm
about 3 inches thick, The subsoil, to a depth of 45 inches,
is brown and yellowish-brown silty elay loam that grades
to yellowish-brown lonm and loamy fine sand in the lower
part. The substratum is yellowish-brown fine sand.

Whittier soils have moderate permeability in the upper
part of the profile and very rapid permeability in the
lower puri. They have moderate availuble water eapacity.
They are moderaie fo low in content of organic matter.
These soils are low in available nitrogen, medinm in
available phosphorus, and very low in available potas-
gimmn, They are ncid where they liave not been [!imml
within the last 5 years,

These soils are sutted to row erops,

Representative profile of Whittier silt loam, 2 to 5
percent slopes, in a cultivated field, 450 feet west and 550
feet north of the southeast corner of SEVNWI, see. 26,
T.82 N, E.6 W.:

Ap—0 to 8 Inches, very dark grayish-brown (10YRR 3/2) slle
loam; wenk eloddy, breaking fo weak, fine, granular
gtructnee : freiable; neutral; abrupt boundary,

A2—85 (o 11 Inclies, dark srayish-brown (10YR 4/2) gilt loam
weak, medlom, plaly structure brenking to weak, fing,
granular strueture; feiable; nentral; clear boumdary.

Bl 11 to 15 inchee, brown {J0XH 4/3) lght silty clay loam
dark-brown (10YR 3/3) ped exteriors; weak, line, sul-
ungular blocky structure; friable: thin, discontinuouns,
Megnt-gray (10YR T/2, dry), grainy ooalings, slightly
acid ; geadunl boundary. _

D21—15 to 21 inches, yellowish-Leown (10X 5/1) mcdidm
silty elay loam; brown (10YR 4/23) ped exteriors; thin,
dizcontinuons, light-grmy (I0YR 7/2, dry). grainy coat-
ings; moderale, fine, snhanguiar hincky strociure; fri-
able: medium neld ; geadunl boundary.

B22t—=21 to 02 inches, yellowish-brown (10YR 6/4) mediom
glity eluy loam ; brown (10YR 4/8) pexd exteriors . ool
crate, modivm, subangolar blocky structure; frinhle;
thin discontinuous clay Hime on peds; thin, discontinug-
ous, Ught-gray (10¥T 772, dry). grainy coatings; medi-
um aell : gradunl boundary.

R21t—32 to 37 iInches, relowlsh-hrown (10YR 45/4) heavy
loam: dark yellowlsh brown (10XYKE 3/4) ped extoriors;
weak, coarse, prismatic structure breaking to weak,
conrse, subangulnr Mocky structure; frinlbde; few, (hin,
digeontinuons clny fiims on peds; few, thin, dizconting.
ong, light-gray (10YR 7/2, dry ), geainy eoatings ; medinm
acld ; gradual boundary,

ITRE—A3T ta 45 inches, vellowish-brown (10¥YIRR 5/4) loamy
fine sand; weak, coarse, subangulnr blocky strstore;
yvery frinble: strongly ncid; clear boundary,

I1C—45 to G0 inches, yellowish-brown (10YIE 5/G) fine sand;
glngle graln; loose; few, dark yellowish-Lrown (10YR
4/4) bands of elay and fron onefourth of an inch thick;
mediom aeid.

The solum typleally ranges from 30 to 45 inches in thick-
noss, and in places this thickness corresponds (o the depth to
loamy sand or sand. Depth to the sandy munterind typieally is
a0 to 40 inches, but in ploces it I8 as shallow a3 24 inchos.
The Ap or Al horizon is very dark zray (10¥YR 3/1) or very
dark graylsh brown (10YR 8/2). It is 6 to O inches thick, The
A2 horizom 18 dark praylsh brown (10YR 4/2) or brown
(10YIR 4/3). It typieally is about 2 to § inches thick, but in
some eroded areas it i3 wholly ineorpornted into the plow
layar, The B2 horizon has a hue of 10YR, a value of domi-
nantly 4 or 5 and a ehrama of 3 or 4. The B2 horlgon mnges
feam lght to medinm g@lty clay loam, The O horizon ig fine
sand or leamy sand. Reacton is medium acid to strongly ncid
In the most achd part of the solum.

whittier sofls formed In malerinl stmilar to al In which
Downs, Tama, Tell, and Waukegan solla formed, They have
a thicker dark-colored A horizon than Tell soils. They differ
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feam Dhowns amd Tama solls In that they are underlain by
saml at a depth of 30 to 40 Inches. They have a thinner,
lighter colored A horizon than Waukegan soils.

Whittier silt loam, 0 to 2 percent slopes (3524),—This
soil is on stream benches and on uplands where loess is
thin over sand. It 13 commonly associated with Tell and
}\-‘:;ukﬂgun soils. Sand is generally at a depth of 36 to 40
inches,

Included with this soil in mapping are small arcas of
goils where sand is ul o depth of about 24 inclies. Theso
ereas are dronghty during years of average or below-
average rain unless rain is timely.

This soil i8 well suited to intensive use for row crons,
bul in some years production i3 reduced because of
lfmught.. Gﬂpﬂfﬁ“tj" unit I-1; woodland suitability group

Whittier silt loam, 2 to 5 percent slopes (3528).—This
soil is on benches and on uplands where loess is thin over
sand. Tt is associated with Tell and Waukegan soils. The
profile of this soil is the one deseribed as representative
fer the series. Sand generally is ot a depth of 26 to 490
inches,

Included with this soil in mapping are small areas of
gsoils where sand is at a depth of at least 21 inches.
These areas are droughty during vears of average or
below-avernge min unless rain is timely.

This soil is well suited to row crops if it iz well man-
nged. It is subject to slight erosion if it is eultivated.
Capability unit Ile-1; woodland snitahility group 2.

Whittier silt loam, 5 to 9 pereent slopes, moderately
eroded (352C2).—This =oil is on stream benches and on
cenvex side slopes on uplands where loess is thin aver
sand, It is associated with the Tell and Wankegan soils.
Sand generally 18 at a depth of 30 to 368 inches,

Included with this soil in mapping are small areas
where sand is at a depth of about 24 inches. These
areas are droughty during some vears of average or
below-average rain unless min is timely. Also ineluded
ave small areas of soils that are less eroded than this soil ;
they have n darker colored surface layer and a highor
coentent of organie matter,

This soil is suited to row erops if it is well managed. Tt
i« subject to further ervsion if it is eultivated, Capability
unit 1lle-1; woodland suitability gronp 3.

Use and Management of the Svils

This section describes hriefly the use and management
of the soils in the county for crops and pusture, It de-
scribes the system of capebility classification used by the
Seil Conservation Serviee, the management of the soils
by capability units, and gives a table of and vield data
for all the soils in the county. In addition, it discnssos
woodland and lists the trees suitable for planting an each
of the soils in the county, briefly disensses wildlife, and
pives facts about the eoils that affect suitability for engi-
neering practices,

The information given in this scction is not n substi-
tute for the detailed advice that can be provided by a
loeal representative of the Soil Conservation Serviee or
by the county extension serviee. It may, however, help the
farmer or others plan suitable managoment for the soils.

i)

Crops and Pasture

In 1069, according to the State of Towa Aunual Farm
Census, 245,000 acres of land in Linn County was in
crops, 82,000 acres was in pasture, and 71,000 acres con-
sisted of farmland that was used for other purposes,
Corn, H?’hl}'llllﬂ, oata, and legume-grass are the principal
erops. Most. of the permanent pastures are in hluegrass,
Some have been venovated and birdsfoot trefoil intro-
duced, Grass legume mixtnres anch as alfal fa-bromegrass
are also pastured, Most of the areas in permanent. blue-
grass pasture are not used for erops, becanse they are wet
and need tile drainage, Each vear many acres are drained
by tile and the areas eonverted to eropland, The Clyide,
Floyd, and Marshan sails are the dominant ones ramnin-
ing in pasture that need tile drainng.

Many soils in this county are subject to erosion. The
major soils that need erosion control practices are the
Aredale, Bassetd, Coggon, Dinsdale, Downs, Fayette, Ken-
yon, Olin, Seaton, and Tama soils. Providing adequate
crosion control and drainage is difficult on the Aredale,
Bassott, Cogzon, Kenyon, and Olin soils, beeanse there is
an appreciable differonce m the permeability of the loamy
material in the surface layer and that of the glacial tiil
in the subsoil. Water moves rapidly in the loamy material
and then accumulatss at the till contaect, which results in
a seasonably perched water table and sidehill seepage in
wat vears, Because of this dillicnlty, o eombination of tor.
macing and tiling is most likely to be effective. Erosion-
control struetures and grassed witlerways are nsed fo eon-
trol gullying in water courses, The Tamn, Dinsdale, and
Dawns soils and sone of the Favetto sofls generally have
long, uniform slopes and ave well suited to erosion-control
practices,

Cupubilily grouping

Capability grouping shows, in a {zmmml way, the suit-
ability of soils for most kinds of field crops. The soils are
grouped according to their limitations when used for
field erops, the risk of damage when they are so nsed, and
the way they respond to treatment. The grouping does
not take into secount major and generally expensive land-
forming that wounld change slope, depth, or other ehar-
acteristics of the soils; dves not take into consideration
possible but unlikely major reclamation projects; and
does not apply to rice, cranberries, horticultural erops, or
cther erops requiring special management,

Those familiar with the capubility eclassification ean
infer from it much about the behavior of soils when used
for other purposes, but this elassifieation is not a substi-
tute for interprefations designed to show suitability and
limitations of groups of soils for range, for forest trecs,
or for engineering,

In the capability system, the kinds of soils are prouped
ab three levels: the capability elass, subelass, and unit.
These gronps are discusswl in the following paragrapha.

Iaranmary Crasses, the broadest gronps, are designated
by Roman numerals T throngh VITT. The numerals indi-
ente  progressively greater limitations and narrower
choices for praclical use, defined as follows:

Class T soils have fow lmiladions that restrict their
150,
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Class 11 soils have modernie limitations that redvee
the choice of plants or that require moderate
eonservation practices,

Class I1T soils have severe limitations that reduce the
choice of plants, require special conservation
practices, or both,

Class 1V soils have very severe limitations that re-
duce the choice of plants, require very careful
management, or both,

Class V soils are not likely to erode, but they have
other limitations, impractical to remove, that
limil their use largely to pasture, range, wood
land, or wildlife.

Claas V1 s0ils have severe limitations that make them
generally unsuited to enltivation and Limit their
uge largely to pasture or range, woodland, or
wildlife,

Class VIT soils have very severe limitations that
make them unsuibsl o eoltivation and that re-
strict their use largely to pasture or range, wood-
land, or wildlife.

Class VIII soils and landforms have limitations that
preclude their nse for eommercial plants and
resbrict. their use to recreation, wildlife, water
supply, or to esthetic purposes, (None in Linn

County,)

Carapinrry SuncrAsses are soil groups within one class:
they are designated by adding a small letter, e, w0, &, or «,
to the class numeral, for example, TTe, The letter ¢ shows
(hat the main limitation is rigk of erosion unless elose-
growing plant cover is maintained ; w0 shows that wates
ir or on the soil inferferes with plant growth or eultiva-
tion (in some soils the wetness ean be partly corrvetad by
ertifieinl drainage) ; & shows that the soil is limited mainly
because it is ghallow, droughty, or stony: and e. used in
only some parts of the United States hut not in Linn
County, shows that the chief limitation is elimate that is
ton cold to too dry.

In elass T there are no subclasses, hecanse the soils of
this class have few limitations. Olass V ean contain, al
the most. only the subelasses indicated by w, #, and e,
heeanse the soils in class V are subjeet to little or no
erosion, though they have other limitations that restrict
their use largely to pasture, range, woodland, wildlife, or
recreation,

Caranuiry Uxrrs are soil groups within the subelasses,
The soils in one capability unit are enough alike to im
suiled Lo the same erops and pasture plants, to require
similar management, and to have similar productivity
and other responses to management. Thus, the capahility
unit is a convenient grouping for making many state-
ments about management of soils, Capability units are
generally designated by adding an Arabie numeral to the
subelass symbal, for example, TTe-1 or ITIs-1. Thus, in
ane aymbol, the Rommn numeral designates the capability
clasz, or degrve of limitation; the small letter indicates
the subelass, or kind of limitation. as defined in the fore-
going parngraph: und the Arabie numeral specifically
1dentifies the eapability unit within each subelass, ‘

In the following pages the capability units in Linn
County are described, and sugmestions for the use and
management, of the soils are given,

SURVEY

Management of the soils by capabilily units

In the following pages, the capability units of Linn
County are descri and suggestions for the manage-
ment of the soils are given. The names of soil series rep-
resented are mentioned in the deseription of each capabil-
ity unit, but this does not mean that all the soils of a

& " " &
given series appear in the unit. To find the names of all
the soils in nny given eapability unit, refer to the “Guide
to Mapping Units” at the back of this survey. For a com
plete explanation of (he capubility classification, see
USDA Handbook No. 210. Land-Capability Classification
(J4).
CAFABILITY UNIT 1-1

This unit consists of nearly level soils of the Aredale,
Bertrnad, Richwood, Satire, Tama, Wankee, Waukegan,
and Whitdier series. These are well-dmined soils on np-
lands and on stream benches, They have a [riable,
medium-textured to moderately fine textured surface
lnyer. The suhsoil is friable, medium-textured to moder-
ately fine toxtured, and moderately permeable. Sattrs,
Winkee, Waukegan, and Whittier soils have coarse tex-
tured malerial and rapid to very rapid permeability in
the substratim. Available water capacity of the soils in
this unit is moderate to high, These soils are noid where
they have not been limed m the last 5 yeara.

The soils in this unit are well aerated, warm up quickly
i spring, and ean be worked scon after main, Water docs
not pond on the surface, although the soils are nearly
level. The soils are nob generally {f-i\‘nughl._!;, but the Sattre,
Wauke, Waukegan, and Whittier soils tend to be some-
what droughty during seasons of below-normal min.

The soils in this unit are well suited to eultivated crops,
and corn, soybeans, oats, and hay are the prineipal erops
grown. Most of the acreage of these oils is used for oul
tivated crops, and =orm is the main erop. Soybeans are
often substituted for corn in the rotation. These soils are
also suited to pusture and trees and to other less intensiye
oS,

l CAPABILITY UNIT 1-2

This unil consists of nearly level soils of the Atterberry,
Franklin, Hayfield, Klinger, Lawler, Muscatine, Nevin,
Oran, Readlyn, and Stronghurst series. These are some-
what poorly drained soils on uplands and on stream
benehes, They have p friable, medinm-textured to moder-
ately fine textured eurface laver and a friable to fhirm,
medinm-textured to moderately fine textured subsnil,
They have moderate to moderately slow permeability,
The Hayfield and Lawler soils and some areas of the
Atterberry soils have rapid to very rapid permeability i
the coarsedextured material. The soils in this unit gener-
ally have high available water eapacity, but the modes-
ately deep Lawler and Hayfield soils have moderate avail-
able water eapacity, The soils in this unit have a seasonal
high water table, and farm operations are delaved by
exeess moistare in come vears. These goile are acid where
they have not been limed in the last 5 vears,

The soils in this unit generally are not dronghty, but
the Lawler and Hayfield soils and some areas of the
Atterberry soils tend to be drounghty during periods of
below-normal rmin. Water sometimes ponds on the surface
far short. periods, Tf tile drainage is nsed, field operations
are more timely, Erosion iz not generally a hazard,
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These suils are suited (o collivate] erops, amd o,
sayheans, oats, and hay are grown, Most of the acreage is
eeed for cultivated crops, and corn is the main crop
grown. Sovbeans arve often substituted for eorn in the
rotation. These soils are alzo suited to pasture and trees
andd other to less intensive nses,

CAFAHILITY UNIT 12

This unit consista of level or neavly level soils of the
Kennehee, Lawson, Nodaway, and Spillville series, These
are moderately well drained to somewhat poorly drained
soils that mminly are on flood plains and in narrow npland
valleys. The Nadawsy anils in places oconr only in navrow
npland deainageways, These zoils have a friable, medinm-
textured surface laver and subseil. They have moderate
permeahility and high available water capaeity. These
snils have a moderatelv high but variable water table,

The soils in this unit are not droughty, and they are
ot subject to eroston. They are looded oeeasionally hy
runoff in spring and after heavy rains, and they drey ont
somewhat more slowly than soils in eapability wnit -1,
The Lawson and Spillville soils need artificial drainnge in
veurs of above-normnl rain. The Nodaway sails ave snb.
jueel to short-duration, high-velocity flooding and are
enllicd in places,

The smls in thos umt are well saited lo row erops and
are used for corn and sovbeans. They are alsa snited ta
pasture and treea and to other less intensive nses, About
half the acreage is in permanent pasture. Cropping pat-
terns and production vary from year to vear heeanse of
the hazavd of flooding.

CAPARILITY UNIT [1e-1

This mmit consists of gently sloping soils of the Are
dale, DBassett, Berirand, Dinsdale, Dodoeville, Tiawne,
Fayette, Kenvon, Rockton, Sattrve. Tama, Tell. Wan-
beek. Wankee, Wankegan, and Whittier series, These
are moderately well deained to well dreained soils on up-
lands nnd on stream henehes. They have a friable, medi-
wm-textured surface laver and a frinble to firm. medinm-
textured to fine-textured subsoil. These soils gencrally
have moderate to moderately slow permeability, bt the
Sattre, Tell, Wankee. Wankegan. and Whittier sails have
rapid or very rapid permeability in the substratum.
Available water eapacity iz moderate to high in all the
soils in thix unit, These soils are acid where they have
not een limed in the st 5 vears.

All of these soils are in good tilth. The surface luyer
of the Bertrand, Fayvette, and Tell soils tends to seal
during rain, and a crust often forms as the surface layer
dries. These soils generally are not dronghty. but the
Sattre, Tell, Waunkee. Wankeran, and Whittier soils have
a lower available water eapacity than the other soils in
this unit and are somewhat droughty in vears of helow-
normal rainfall, The Aredale. Dassett. Dinsdale. Downs,
Favette, Kenyon, and Wanbeek soils typieally have long,
uniform slopes and are well snited to conservation prac-
tices, Terrace ents should be minimized to avoid CX -
e of the less productive glacial 611 subsoil in (he Bas-
ety Dinsdale, Kenvon, and Wanbeek soils: the limestone
in the I}nllf_'l“h'i“tr atl Rewkton sonls: and the F:Illil‘\ sl
stratim of the Sattre, Tell, Wankee, Wankesan, and
Whittier soils,

TOW A (it)

The =oils in this unit are well suited to eorn and soy-
beans, They are used mainly for eorn, sovbeans, small
grain, and alfalfa, They are also suited to pasture and
trees and to other less intensive uses.

CAPADILITY UNIT Ie-2

T'lis unit consists of gently sloping soils of the Olin,
lockton, Saunde, and Wapsie =eries, These are well-
drained =oils on uplands or on stream benehes, They are
moderntely deep over bedroek, coarse-textured material,
or glacial Gl "They have a friable, moderately eoarse
textured to medinme=textured sarface ]!‘I:I.'Fl' and a friable,
moderately conrse textured to moderately fine fextnred
subsoil. They generally have moderate to moderately
rapid permeability, but the Olin soils have moderately
slow permeability in the glacial till subsoil, and the W:l}]!-
sie soils have rapid (o very mpid permenbility in the
coarse-textured substratum. Available water capacity is
low to moderate in the soils of this unit, These soils
are acid where they have not been limed in the last 2 to
Jovenrs,

The soils in this unit are subjeel to erosion. They also
tend to be somewhat dronghty in most years, and pro-
(netion is often reduced uniess rain is timely. Thev are
not well suited to the eonstruction of terraces, hecause
of shallowness to limestone in the Rockton soils and
shallowness (o sand and gravel in the Saude and Wapsic
sotls, ‘The (Min soils have sand in the upper 2 feet of the
profile, which makes it difienli {o mamtain a terrace
vidge. I tevences are constrneted, they should be shallow
to avoid bedrock or coarse-textured material in the ter-
race chnnnels. Also. the underlying limestone or sand
und gravel limit, to some extent, root development of
SO arops,

The =oils in this unit are nsed mainly for eorn. smnll
grain, and alfalfa, and they are suited to these erope,

They are also suited to pasture and trees and o other
less intensive uses,

: CAPABILITY UNIT 1Tt
\iJ.]IIIS.IIlflrII. ronsists of llm' gently sloping goils ﬂﬁ the
Alterberey, Donnan, Frankhn, and Oran series, These
soils are on uplands or on stream benches. Most of the
soils are somewhat poorly drained, but the Donuan soils
J:u.rﬁ :ﬁ“[]ﬁ:h“r lelt.l‘r- dramed (o moderately well drained,
< 80113 have a frinble. medinm-textured surface
layer and a friable to very firm, medinm-textured to fine-
textured subsoil. Most of them have moderate perme-
nh!llt}',_lmt the Oran soils hayve moderately slow perme-
ability in the subsoil and the Donnan soils have very slow
permeability in the clayey subsoil. All of the soils in
this unit have high available water capmeity, They are
wet i some seasons becanse of the moderately high but
varinble water table, These soils are acid where they
have not been limed in the past 5 years, '
Farm operations are delayed to some extent in Spring
because of excess moisture in the soils, Field vperations
are more timely if tile deainage is nsed. Because of their
long, wentle slopes, these soils are subijeet (o sheet erosion,
Carclul placement of file is important in the Donnan
soils beenuse permeability i very slow in the clayey sub-
soil. Donnan soils are not well suited to terraces. heeanse
tervace constenetion exposes the less productive clay sulb-
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goil in places, and extra water entering the =oil increases
the wetness limitation.

These soils are used mainly for corn, soybeans, small
grain, and alfalfa. They are also suited to pasture and
trees and to other less intensive nses,

CAPABILITY UNIT Ile=

This unit consists of somewhat poorly drnined to well-
drained soils of the Ely, Judson, and Nodaway series.
These are gently sloping soils along drainageways and
on alluvial fans, They have a friable, medium-textured
or moderately fine textured surface layer amd subsoil,
These soils have modernte permeability and high avail-
uble water capacity.

The soils in this unit are subject to gully and sheet
erozion. They are also subject to overflow because they
receive runofl from higher lying adjacent eoils. Siltation
15 a eoncern during heavy mins, and also if the soils
upslope are not protected from erosion. Tn places gullies
form where water concentrates, unless grassed water-
ways are used to carry runoff from the hillsides to the
main drainagewaye, In some places o combination of
ervsion-conirul sbruetures and grassed waterways is need-
ed to control gullies. Diversions help to control runoff
from adjacent hillsides and to prevent siltalion. Tile
clr_f;innge i& needed in some areas of the Ely and Nodaway
s Ix,

The soils in this unit are well suited to row crops, but
thev generally are farmed along with adjuining soils
becanse of their irregular, long slopes. They are nsel
mainly for corn, soybeans, small grain, and alfalfa. They
e nlso suited to pastura and trees and to other less
miensivo nses.

CAPABILITY UNIT Hw |

This unit consists of nearly level and gently sloping
soils of the Clyde, Colo, Floyd, Garwin, Marshan. Max-
field. Sehley, and Tripoli series, the Clyde-Flovd Sechley
and (lolo-Ely eomplexes, and the Klinger-Maxfield soils,
These are generally poorly drained or somewhal poorly
drained =0ils on uplands, on stream benches, or on hottom
lands, Soils in the Clyde Floyd-Sehley and Colo-Ely com-
plexes and the Klinger-Maxfield soils acenr in narrow
upland drainagewnys. All the soils in this unit liave a
friable, medium-textured or moderately fine textured sur-
face laver and a friable to firm, medinm-textured to
moderately fine textured subsoil. They generally have
moderate to moderately slow permeability, but the deep
Marshan sails have moderate permeability in the upper
part of the profile and rapid permeabilify in the lower
part. The soils in this unit generally have high available
water eapacity, but the moderately deep Marshan soils
have moderate available water capacity. They have a
high water table or receive seoepage from adjacent steeper
soils. These soils penerally are slightly acid to neutral
and do not need very much lime, but the Schley soils are
acid where they have not been limed in the last b vears.

The Clyde and Marshan soils fload oceasionally for
short periods, but damage to crops is generally slight.
The Colo soils are subject to flooding for longer periods,
and gome erop losses occur in places. Sheet erosion gen-
erally is not a coneern, but the soils in the Colo-Ely and
Clyde-Flayd-Sehley complexes are subject to gully ero-
sion if water concentrates, The suils in this unit dry out
somewhat slowly in spring and cannot be worked soon
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after raing, The soils in the Clyde-Floyd-Sehley complex
have some stones and boulders on the surface,

IT they are drained, the soils in this unit are suited to
intensive use for row crops. They are used mainly for
corn and soybeans but are also suited to small grain, hay,
pasture and trees nnd to otlier less intensive uses, Areas
that are not drained are commonly in permanent pasture
or trees,

CAPABILITY UNIT w2

This unit consists of nearly level soils of the Walford
series, These are Jlmr]y drained soils on uplands and on
gtream benehes, They have a friable, medinm-textured
surface layer and a moderately fine textured subsoil.
They have slow permeability and high available water
capacity. They are acid where they have not been limed
in the last 5 years.

In spring or after heavy rains, the soils in this unit
are wet becanse of a high water table, and some areas
are ponded for short periods, These soils puddle after
heavy rains or if they nre worked when wet.

These sotls are snited to ow crops if |.'|||_-;|,* are lll"ﬂilll.'l.],
and they ean be nsed intensively for crops if they are
drained and well managed. Areas that are not drained
hy tile or open ditches are menerally in permanent pas-
tura. Small, isolaled aveas are left idle in wet vears or
are used as wildlife hahitat,

CAPABILITY UNIT IIs-1

This unit consists of nearly level soils of the Saunde
amd Wapsie series. These are well-dreained to somewhat
excessively drained soils that are moderately deep over
eonres-textured material, They arve dominantly on stream
terraces thronghout the county, These soils have n fri-
able, mediwm-textured surface layer and subsoil.  They
have moderaie to moderately rapid permeability in the
surface layer and =ubsoil and are underlain by very
rapidly permeable, coarse-textured material. Available
water capacity is low to moderate. These soils are acid
where (hey have not been limed in the last 5 vears,

Dronghtiness is a limitation in most years, unless rain
15 very timely. Tilth is generally good, and the soils in
this unit are casily tilled. They also warm up quickly
in spring and generally can be worked soon after rain.
These suils are not subject to water erosion, bt in 2ome
seazons they are subject to soil blowing. Minimum tillage
practices that conserve moisture and prevent soil blowing
are good management for these soils. Good growth of
crops depends on the amount and timeliness of rain.

leses soils nre suited to eultivated erops, and the prin-
cipal erops grown are corn, soyheans, small grain, and
alfalfa. They are also snited to pasture and trees and to
other less intensive uses,

CAPABILITY UNIT IIs-2

This unit consists of nearly level soils of the ITavfield
and Lawler series. These are somewhat poorly drained
goils that are moderately deep over eand and gravel. They
are dominantly on strenm benehes throughout the county,
These soils have o feinhle, medinm-textared surface laver
and subsoil. They have moderate permeability in the sur-
face layer and in the subsoil, but they are underlain by
rapidly permeanble sand and gravel. Available water ea-
meity is low to moderate. These soils are acid where they
Ln.w- not heen limed in the last 5 years.



LINN COUNTY, I0WA 7l

The soils in this unit have a fluctuating water table
that is moderately hizh in spring but drops rapidly dur-
ing the growing senson. Droughtiness is a limitation,
especially in years of average or helow-average rain.
These soils benefit from artificial drainage during wet
sensons, but placement of tile is difficult beeause of the
loose, water-bearing sand and gravel,

These soils are snited to enltivated erops. They aro
nsed mainly for corn. sovheans. small grain, and alfalfa,
but they are also suited to pasture and trees and to other
less intensive uses.

CAPARILITY UNIT IMle-1

This mnit consists of moderately slaping sails of the
Aredale, Bassett, Coggon, Dinsdale, Dodgeville, Donnan,
Downs, Fayette, Kenvon, Olin, Rockton, Sattre, Tama,
Tell, Waubeek, Wankee, Waukegan, and Whittier series,
These are slightly eroded or modersdely eroded soils on
nplands or an stream benches, They gencrally are mod-
erately well drained to well drained, but the Donnan
goils are somewhat poorly deained to moderately well
drained, The =oils in this unit have a friable, moderately
vonrse textured to moderately fine textured surface Inyer.
The subzail is very friable to very firm and moderately
conrze textured to fine textured. Available water eapacity
is moderate to high, and permeability is rapid to very
?‘I“w.l These soils are :mi:& where they have not been

i,

The soils in this unit are snited to contouring. strip-
cropping, or terracing, and minimum tillage also helps to
confrol erosion in eultivated avens, Dinsdale, Downs,
Kenyvon, und Tama soils commonly have long, uniform
slopes and are well snited to tereaces. In places the nnder-
Iving limestone in the Dodeeville and Rockton soils inter-
feres with terrace construction. Terrace cuts should be
minimizad in the Bassott, Coggon, Dinsdale, Kenvon, and
Wanbeek soils (o avoid exposing the less plm]ucliru gln-
cinl till subznil. Terraee ents shonld be monimized in the
Sattre, Tell, Wankee, Wankepan, and Whittier soils to
avoid exposing the underlying sand and gravel, The
Donnan soils are not well suited to terraces because in
plaees {ermee construction exposes the less productive,
viry slowly permeable, elayey subsoil, and the extra
waler that enters the soil increases the wetness limita-
tion, Grassed waterways are needed to prevent formation
of pullies in areas whera water concentrates, ‘T'he surface
layver of the Coggon, Fayette, and Tell soils tends to seal,
and a crnst often forms as the soeface laver dries. The
deep Dodeeville, Olin, deep Rockton, Sattee, Tell, Wau-
kee, Wankegan, and Whittier soils tend to be somewhat
droughty in some vears unless rain is timely. Donnan
and Olin soils are seepy in places, especially after periods
af heavy rain. To mamtain gomd filth, all erop residua
ghonld be vetnrned to the soil,

The soilz in thiz unit are snited to row erops if further
erosion is eontrolled. Corn is crown most frequently, but
sovheans are somebimes substituled for eorn in the rota-
tion. Although these soils are used mainly for corn, say-
beans, small geain, and alfalfa, they are also snited to
pasture and trees and to other less intensive uses,

CAPARILITY UNIT Hle-2

This nnit consists of strongly sloping, shightly eroded
and maoderately eroded aails of the Tiassott, Downs, Fay-
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ette, Kenvon, and Seaton series, These are moderatel
well drained to well dreained =oils on uplands, Theso soils
have a frinble, medium-textured surface lnyer and a [ri-
able ta firm, medinm-textorved to moderately fine textured
subsoil. Available water capacity is high, and permeabil-
ity is moderately slow to moderate. These soils are gen-
crally acid where they have not been limed in the last 5
years, exeeplt for some nreas of Seaton soils.

Management practices suited to the soils of this unit
are contouring, terracing, striperopping, and minimum
tillaﬁ% Terrace ents should be minimized in the Dassett
and Kenyon soils to aveid exposing the less productive
glacinl i1l subsoil. Grassed waterways are needed to
prevent the formation of gullies in areas where water
concentrates, To maintain tilth, eapecially in the Favette
and Seaton soilg, all erop residue should be returned to
the soil.

The soils in this unil, are nsed for corn, snybeans, small
grain, and alfalfa. They are also suited to pasture and
trees and to other less intensive uses, They are suited to
cultivated erops if further erosion is controlled.

CAPABILITY UNIT HIe-3

This unit consists of gently sloping to moderately slop-
ing soils of the Dickinson, Flagler, Lamont, and Sau
series and of moderately slophiqg soils of the Chelsea-
Lamont-Fayette and Dickinson-Sparta-Tama c'nnlrlaxm
These are well-drained to excessively dramed, shghtly
eroded to moderately eroded soilz on uplands or on
stream benches. These soils, except for the Favette and
Tamn soils, have a very friable, coarse-textured to medi-
lllll-lu.tl.“l'l.'{i ﬁlll.'tll.l:l." ]l'l."l'l."r l'-'ll'.]. ?‘llllﬁull. 1I.I-“]I'.! ]"{l.\'ultu :lnd
Tama soils have a frinble. medinm-textored or moder-
ately fine textured surface laver and a moderately fine
texturved subsoil. The substratum is conrse textured in all
the goils in this unit, except in the Dickinson =oils, which
hove u Jomm subsieadum, T‘:M':'l:l for the Fll_\'l.'liu il
Tuma soils, the soils in this unit have moderately slow
to very rapid permeability and moderate to very low
available water capacity, The sandy sofls of this unit
have a low to moderate content of organic matter, Fay-
ctte and Tama soils nre moderately permeable amd have
high availabhle water capacity. IPayette soils are low in
content of organic matter. All the soils in this unit are
acid where they have not been limed in the last 2 to 4
vears,

Use of the soils of this unit is limited by steepness of
slope and droughtiness. On the sandy soils, hlowing sand
damages recently seeded eropa in places. The snrface
layer of the Fayette soils tends to seal, and a erust often
forms as the surface laver dries. Contour minimum till-
age or contour striperopping helps (o control erosion and
ton eomserve moisture on the gently sloping to moderately
sloping sandy =ails The : ils in this comples commonly
have short, ireegular slopes, and erosion-contral practices
are difficult to apply. Terraces are diffieult to construct
and maintain on the sandy soils,

The soils in this unit are smited to corn, soybeans, oats,
and hay, and they are vaed mainly for these eropa. They
are also suited to pasture and trees and to other less
intensive uses,

CAPABILITY UNIT 1t

This unit consists of moderately sloping soils of the

Rockton and Whalan series. These soils are moderntely
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deep over limestone bedrock. They are well-drained and
slightly eroded to moderately ervaded. They have a fri-
able, medinm-textured surface layer and a friable, medi-
wmi-textured or moderately fine textured subsoil. Lime-
stone bedrock is at a depth of 20 to 30 inches, These
eoile have moderate permeability and low available water
eapacity, They are acid where they have not been limed
in ithe lnst 5 years,

I'he soilz in this nnit are subject to erosion and tend
to be dronghty beeansze of shallowness lo limestone bed-
rock, Thev are easily tilled, warm np quekly m spring,
amid enn be worked soon after rains. Most areas are poorly
snited to terraces beeanse of shallowness to bedrock.

These soila are nzed mainly for corn, oats, and alfalfa,
Thev are also snited to pasture and trees and to other Jess
intensive nses,

CAPAHILITY UNIT 1lIw=l

This unit consistz of Muck soils, These are nearly level
to eently sloping, ormanie soils that are shallow and mod-
erately shallow. They are very poorly drained soils on
uplands and on stream benehes, They have a spongy sur-
fuce layer that consists manly of organie matter. The
orenic layer is underlain by soil material that is very
friable to frinble and moderately eoarse textured to mad-
arately fine textured. The <linfllow soils have 10 to 20
inclies of organic matter over mineral soil material, and
ihe moderately shallow soils have 20 ta 10 inches of
oreanie matter over mineral =oil material, The soils in
thiz unit have very high available water eapacity. Ter-
meability iz slow to moderately rapid in the surface
Javer. depending on whether the areas are artificially
drained. These =oils are slightly aeid to neutral.

Wetness is a limitation to use of the soils in this nnit
beeanse of a high water table and sidehill seepage. Areas
that have not been deained have a water table that is at
or near the surface. Decanse the surface layer is irmf-
ular, water ponds in places. When the soils are artificially
drained, the organic matter settles, If tile is placed in the
organie material, shrinkage of this material alters the
alinement. of the tile, eansing it to function improperly.
Tile drains function better if they are placed in the
underlying mineral soil material. Tn some areas outlets
are diflienlt to obtain,

The areas of muck in Linn County are penerally not
very large, but some are large enongh ta he nsed for snch
specialty vegetable crops ns polaloes wid onions. These
soils are moderately snited to row erops if they are well
managed and ariifivinlly denined. Drained areas are nsed
mainly for corn or sovbeans. These sotls are suited to
onts, but they are subject to lodging. Early maturing
crops shonld be grown because of the hazand of frost,
which 18 more severe on these soils than on those in
adjoining areas, Undmined arveas are poorly suited to
pasture and generally are left idle because the spongy
surfaee lnyer does not withstand grazing livestock.

CAPABILITY UNIT I0iw-2
The only soil in this nnit is Donnan loam, gray subsoil
variant, This is a nearly level, poorly drained soil on
uplands, Tt has a friable, medinm-textured surface layver
and o frinble to very firm, moderately fine textured or
fine textured subsoil. The surface laver is moderately
permeable. but the subsoil is slowly to very slowly per-
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meable. Available water capacity is high. This soil s
acid where it has not been limed in the tmt. i vears.

This =il is generally wet and ponded during periods
ol prolonged or heavy rain, Fither tile or open-diteh
drainage is needed. Field operations often are delaved
in spring, even if this soil 13 artificially drained.

This soil is snited to row erops if it 13 drained. Some
arens nre Inrge enough to be farmed, but most areas con
sist of small, isolated pockets, These small arcas are left
idle in some wet vears when the surrounding soils are
cultivated. Corn and sovheans are the principal erops,
but the rotation generally is the same as in the surronmd
ing soils, Undrained areas are commonly in permanent
pasture or are left idle and used as wildlife habitat,

CAPABILITY UNIT 11t

This unit consists of nearly level sails of the Thekinson
and Flagler series, These are well-draimed to somewhat
excessively drained =oils on uplands or on stream benches.
They have a very friable, eonrvee-textured to moderately
conrse textured surface layer and subsoil. The substratum
is coarse textured. These soils have moderately rapid to
very mapil permealility and low to very low available
water capacity. All of these soils are acid where they
have not been limed in the last 2 to 5 years,

Droughtiness limits the use of the soils of this unit for
erops, wd soil Llowing also is a hazard if the surface
s unprotected. Blowing sand somet imes damages newly
seeded erops. Minimum tillage practices and leaving
crop residue on the surface help to control suil blowing
and to congerve moisture.

These soils are moderately well suited to row crops,
bat production depends on the amount and timeliness of
rain. They are nsed mainly for corn or soybeans, oats,
and alfalfa. They are also suited to pasture and trees
and to other less intensive uses,

CAPAHILITY UNIT 1Vl

This unit consists of moderately well drained to well
drained 20ils of the Bassett, Favette, nnd Seaton series.
Theso are moderately steep, slightly eroded and moder-
ately eroded or strongly sloping. severely eroded s0ils on
uplands. These =o1ls have a friable, medinm-textured
anrface laver, but the clay content is commonly a little
higher where thev are sevorely eroded. The subsoil is Tri-
able to ficm and medinm-textured ta moderately fine tex-
tured, These soils generally have moderate permeability,
but. the Bassett soils have moderately slow permeability,
Available water eapaecity is high in the soils of this unit.
Theze =oils ;_mm-r:ul]l_-.' are aeid in areas that are not limed,
bt some areas of the Seaton soils are nentral to mod-
erately alkaline.

Further erosion is n zevere hazard on the soils of
this unit beeanse runoff is rapid. The surface layer tends
to seal during raing, and a erust forms when the soil
dries, especially in the Fayette and Seaton soils. Tf row
crops are grown, the crop residue should be left on the
surface. Cnltivated arens should be contour tilled to pre-
vent excess spil loss. Gullies and deninagewnys Ill."l.'.l‘l io
be shaped and reseaded in places,

These suils are better suited to hay and pasture than
tn enltivated erops. Corn generally 12 grown only in ro-
tation to reestablish the grass and legumes for hay and
pasture. Sovheans arve gencrally not substituted for corn
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in the rotation, because they permit more crosion to take
place, Areag that ave difienlt to farm are well suited to
trees and to wildlife habitat.

CAPABILITY UNIT IVe-2

I'his unit consiats of strongly =loping soils of the Dick-
inson series, moderately deep soils of the Rockion series,
and soils of the Dickinson-Sparta-Tama complex. These
are well-drained to excessively drained, slightly eroded
to moderately eroded =oils on uplands and on stream
benches, These soils have a friable to very friable, conrse-
toxtured to moderately fine textured surface layer and
snbzoil. The Dickinsun and Sparta soils have a coarse-
textured substratum. The Rockton soils have limestone
bedrock at a depth of about 2 feer. Permeability of the
#0il3 in this unit is moderate to very rapid. Available
water capaeity is very low to high. All these soils are
acid where they hnve not been himed in the last 2 to 5
Vs,
© In places establishing new scedlings on the sandy soils
is difficult, Crop residue left on the surface helps io con-
trol blowing and water erosion and to conserve moisture.
The sandy soils are not very well smted to terraces,
becanse terraces are diffienlt to construct and to maintain,
Terraces generally are not eonstructed on the Rockton
soils, beeauso of =hallowness to limestone bedrock. Con-
rouring, striperopping, and minimum tillage veduce <oil
lowsos,

The soils of this unit ave better sutted to hay and pas-
ture than to enltivated eraps beeanse they are subject to
further erosion and are dronghty, Production depends on
the amonnt and timeliness of i, Areas difficalt to farm
are well snited to trees and to wildlife halitat, Corn and
oats generally are grown only to reestablish new seed-

lings,
CAPADILITY UNIT 1Vs-1

This unit consists of nearly level to moderately sloping
soils of the Bertram, Burkhardt, Chelsea, Sogn, and
Sparta series. These are somewhat excessively drained
and excessively drained soila, The Burkhardt, Chelsen,
and Sparta soils are on stream benches or on uplands,
and the other =oils are on uplands. These soils lh.'n'o a
friable to very frinble. coarse-textured to medium-tex-
tured surface laver. They have a very friable to firm,
coarse-textured to moderately fine textured subsoil. Ber-
tram soils have limestone at a depth of 20 to 40 inches,
and Soon soils have limestone at a depth of less than 15
inches. Durkhardt, Chelsea, and Sparta soils have very
rapid permeability, Bertram soils have rapid permeabil-
ity in the sandy material and moderately low permeabil-
ity in the elayey residunm. Sparta soils that have a leam
substratum have very rapid permeability in the sandy
material, but moderately slow permeability in the glacial
till, or lower aub=oil. Soen soils have moderate permeabil-
ity. Available water eapacity in all the soils in this unit
is low (o very low, These soils generally are acid where
they have not been limed in the last 2 or 3 vears, but the
Sogn soils generally do not requirve lime.

Dronghtiness is the principal limitation to nse of the
soils in this unit. and soil blowing is a hazard except on
the Born soils, In plices blowing sand damages new
seedlings, not only on these soils, but also on adjacent
soils, These soils warm up quickly in spring and can be
worked very soon after rin. They absorb moisture read-
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ily but lose much of it thraugh deep percalation. Sloping
soils are subject to sheet erosion, On the nearly leve
Chelsea and Sparta soils, where water erosion is not a
hazard, minimum tillage practices and leaving erop resi-
due on the surface help to control soil blowing and to
conserve moisture, On the gently sloping and moderately
sloping Bertram, Burkhardt, Chelsea, and Sparta soils,
contonring and minimum tillage practices reduce both
water erosion and soil blowing and conserve moisture.
During wet perinds, the Sparta soils that have a loam
substratum ave seepy beeansze the water goes through the
sandy material rapidly but moves laterally throngh the
till more slowly,

Although a few areas of Sogn soils nre used for row
crops, the soils in this unit are better suited to permanent
hny, pasture, mud wildlife habitat. They are also suited
ta cevtain kinds of trees and to other less intensive uses,
These soils are too dronghty and too shallow for row
crops and arve subject to erosion if they are cultivated
and not protected. Good growth of erops depends on the
timeliness of rain during the growing season.

CAPABILITY UNIT V-l

Thiz unit consists only of Lonmy alluvial land, Tt s
nearly level and is an hottom lands, and the arcas are
senerally cut by stream channels and oxbows. This land
type 15 coarse textured to moderately fine textured. It is
well dreained to very poorly drained, Available water
capacity and permenhility vary. Renction is shghtly acid
fo nenteal,

This land type is frequently flooded, and wetness is the
major limitation, In many places water is ponded during
a part of the vear, and the water (able is high.

Without major reclamation, this land type 15 hetter
suited to pasture, woods, or wildlife habitat than to eul
tivated erops. If enltivated crops are grown, land level-
ing, flood control, and surface drainage are necded in
many places, Mozt of the areas are in permanent pasture
or woodland, but a few areas are enltivated along with
areas of adjacent soils,

CAPABILITY UNIT Vie=l

This unit consists of moderstely steep soils of the
Fuayette serics, steep to very steep aoils of the Bassett and
Favette series, and strongly sloping to moderately steep
soils of the Chelsea-Lamont-Favette complex. ‘These are
moderately well drained to excessively drained, slightly
oroded to severely eroded soils on uplands, These soils
have a very friable to friable, conrse-textured to mod-
erately fine textured surface layer, They have a very fri-
able to firm. coarse-textured to moderately fine textured
aubaonil. Available water ecapaeity is high in the Dassett
and Favette soils, low in the Lamont soils, and very low
in the Chelsea soils. Permeability is very rapid in the
sandy Chielsea and Lamont soils, moderate in the Fayette
soils. and moderately slow in the Bassett soils. All these
soila are acid where they have not been limed.

The oils of this unit are subject to Mrther erosion by
runofl if the areas are barren or if vegetalion is sparse,
In =oms places gullies have formed. The eroded areas
have poor tilth, and the surface layer tends to seal during
heavy rain. Waterways and gullies can be shaped and
gooded. Diversion tevraces help to protect the soils down-
slope from runoff and siltation. Small areas that are
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within larger areas of more productive soils can be left
in meadow when the adjoining soils are cultivated. These
arcas should be plowed only when the meadow neods
resepding,

These soils are not well suited to eultivated Craps. 'I'IIHF
are botter suited to permanent pasture and trees than to
other uses, Row crops are generally grown only in a rota-
tion to reestablish hay and pasture.

CAPABILITY UNIT VIs-1

This unit consists of strongly sloping to moderately
steep soils of the Burkhardt, Chelsea, Sogn, and Sparta
series, These are somewhat exeessively drained to execs-
gively drained soils on stream benches or on uplands.
They have a friable to very friable, conrse-textured to
medinm-textured surface layer and a very friable, coarse-
textured subsoil. T'he Sogn soils have limestone at a
depth of less than 15 inches, and limestone outerops are
present in many places. Chelsea and Sparta soils are
sandy, and Burkhardt zoils are underlain by gravelly
sand at a shallow depth, Burkhardt, Chelsea, and Sparta
goils have very rapid permeability, and the Segn soils
have moderate permeability, Available water eapaeity is
vory low in the soils of this unit. The Sogn soils are
neutral, but the other soils are acid where they have not
been limed in the Jast 2 or 3 years,

The goils of this unit absorb meisture veadily but lose
much of the moisture thromgh deep pereolation, In places
ectablizshing new sepdling= for pasture is difllenlt on the
Chelsea and Sparta soils because of their sandy surface
layer. Leaving erop residue on the surface helps to con-
trol erosion, protectz seedling= from blowing zand. and
conserves moisture, Controlled grazing helps to maintain
good stands of pasture.

These soils are not suited to eultivated crops, because
they are droughty and subject to erosion. They are better
snited to pasture, trees, and wildlife habitat than to most
other purposes. Small areas that are left idle provide
good habitat for wildlife. Trees of suitable species grow
reasonably well in places, and these areas should he pro-
tected from gnming,

CAPARILITY UNIT Vile-1

This nnit consizts of steep to very steep soils of the
Seaton series and of the Chelsea-Lamoni-Fayette com-
plexes, These are well-drained to excessively drained =soils
on nplands, They are shightly eroded to moderately
croded, but in places they contain gullics and deep drain-
ageways that have eut into the hillsides. The surface
Inyer of the Fayette and Seaton soils is friahle and
medinm textured, and the subsail is friable and medium
textured to moderately fine textured. The Lamont and
Chelsen soile linve n very friable, moderately coarse fex-
tured to coarse textured surfuee Inyer snd o coarse-
textured subsoil. The Favette and Seaton soils have high
available water capacity and moderate permeability. The
Chelsea and Lamont soils have very low to low availble
water eapacity and moderately rapid to very rapid per-
meability. All of the soils in this unit ure acid where they
have not heen limed.

The soils of this unit are not snited to enltivated crops
and are only poorly snited to pasture. Most areas of
these soils are wooded. Althongh some open areas have
limited use for pasture early in summer, the carrying

capacity i low, and grazing needs to be carefully con-
trolled to ensure a permanent cover of vegetation, If
these soils are used for w feneing is needed to pre-
vent grazing. Renovation of pastures is dillicult because
af the steep slopes. These soils provide exeellent habitat.
for wildlife.

CAPARILITY UNIT Vilw-1

Only Marsh is in this unit. It consists of areas that are
coverad by water mozt of the time. These areas generall
are not suited to farming. Waterfowl, muskrats anc
upland game animals find food and nesting places in
areas of Marsh and around its edges,

These areas ean be improved for use as wildlife habitat
by maintaining a more constant water level. Areas of
Marsh ean provide opportunities for income and recre-
ation in the form of trapping muskrat and selling hunt-
g pravileges,

CAPABILITY UNIT Vils-1

This unit consists of moderately steep to very sleep
soils of the Chelsea and Sogm series and of steep to very
steep Loamy terrace escarpments and Steep rock Jand.
These soils are well drained to excessively drained. The
Chalsea soils have a very friable, coarse-textured surface
laver and subsoil. The Sogn soils have a surface layer
that is thin and medinm textoved, and limestone hedroek
iz at a depth of lezz than 15 inches, Loamy terrace cacarp-
ments have a surface layer and subsoil that are medinm
textured to coarse textured. Steep rock land has little
soil maderial on the surface, and it ranges from medium
textured to eoarse textured. The aveas are very steep.
1z 301l material is between fragments of limestone and
in fractures in the bedrock. The Chelsea soils and Loamy
terrace cscarpments have vory rapid permeability, Sogn
soils have moderate permeability, and Sieep rock land
ling moderate (o very l'.l]l-ill Ilunlli'nlli}iiy. Availalile water
capacity for the soils in this unit is very low.

Use of these soils for farming is extromely limited.
Most areas are in woods or in permanent pasture. Reno-
vation of pastures is diffieult, beecause the arveas are com-
monly too steep for the use of regular farm machinery.

larrying capacity of pastures iz low, and grazing needs
to be controlled to prevent erosion, Some limestone quar-
ries are in areas of Soen soils and Steep rock land. A
few sand or gravel pits are in areas of Chelzea =o0ils and
Lu'.tluy lermee escarpinents, Sim.-p rock lTand las some
=cenic value,

Predicted ylelds

In table 2 the avernge aere yvields of the prineipal erops
of Tinn Connty are predicted for soils Iln{L-'r n hieh level
of management, Under thiz level of management, seedbed
preparation, planting, and tillage practices provide for
adequate stands of suited varieties; erosion is controlled;
the organic-matier content and soil Glth are mmintained ;
the level of fertility for each crop is maintained. as indi-
cated by soil tests and Held trials; the water level in wet
soils is controlled ; exeellent weed and pest control is pro-
vided ; and operations are timely.

Muny nvmilable sourves of yield information were nsed
to make these estimates, including data from the 115
Cenans and the Towa Farm Census, data from experimen-
tal farms and cooperative experiments with farmers, and
from on-farm expericnce by soil seientists, extension
workers, and others.
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PABLE 2.— Predicied average acre yields of principal crops under high level of management
| Dashes indieate that the erop is not sufted to the soil or is ool generally grown on it]
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Boy. Alfalfa-  Alfalfn-

Soll Corn | benns Oals | brome | hrome

hoy | pasture

| | Amimad-

=
| e, Fm, ftm. Tisng | i ¥

Aredale Iomm, 0 to 2 pereent Slopes. oo cccmmceam e e camm s s e smmmss s m——aas 115 44 02 4.5 240
Aredale loam, 2 to 5 pereenl slopes e RN e T i B ) 113 43 a0 4.7 235
Arcdale loam, S to O percent slopis_ . L e e —— 105 41 i 4. 5 | 225
Atterherry ailt loam, O to 2 pereent slopes..coeeeeeeee e 125 47 1h3 a il 250
Atterberry silt loam, 2 to 5 perecnt alopes o oo cciceaciccssmam s 123 4l 02 ] 250
Atterberry sill Tonm, benches, 0 to 2 percent slops. .o ove e icinc s e 125 a7 L =] 50| 250
Atterberey silt Joam, sandy substrntum, O te 2 pereent L R e et e 05 g1 h 4.0 200
Bassctt loam, 2 16 & poreent lpes. . e ceeeccannans e R R 107 40 86 4.5 225
Dassett loam, 5 to 9 pereent slopes. oo e | 102 30 80 €3 215
Bnssell lonm, 5 to 9 pereent slopes, moderately croded ..o oo oo o fifh a8 i 4.1 205
Bassott lanm, 9 to 14 pereent slopes, moderately eroded. co oo oo oecao oo ooanes o 34 72 H 190
Bussett loam, 14 to 15 percent slopes, modeeately eroded oo oo iiaaciaicnnena -] 75 I8 60 | 4.3 160
Bassett loam, 15 to 30 percent slopes, moderately eraded P S s 25 A | 120
Berbram sandy loam, 2 10 & percont S0P - -<scesssceessasansmnmmsems: - i 25 15 2.2 110
Berirum saody losin, 5 bo 9 percent alopes. o o cececccassm a0 19 40 2.1 105
Bortrand silt foam, 0 to 2 pereent slopes. oo e e s o e 110 42 85 40 230
Boertrand silt lonm, 2 to 5 pereent Slopes. o oo emo oo icssmssmr e | 108 11 54 4.5 225
Burkhardt sandy lonm, 2 (o 9 peroent slopes. - . e ccmcsssessssemmca e maas | 5 17 a6 LG S0
Burkhardy ﬁmld{.’ loam, 9 to 14 pereent slopes, moderntely eroded. - oo no o | a0 1§ 24 1.0 i)
Cheleon Joamy ne sund, 0 10 2 pereent slopes. oo oo e ccmmemme e e i 22 47 25 125
Chelsen loamy fine sand, 2 to 5 percent slojus A N i e N L 57 21 4N 2.4 120
Chelisca loamy fine eand, 5 to 0 poreent slopes s 52 2 11 22 110
Chelsea loamy fine sand, 9 to 15 pereent elope. . e cccvenmranmeenneaaano an 13 g2 LG Th
Chelsen losuny fine sand, 18 to 30 percent slopea. . o oo acsecssms s s e e oo 20 1.0 50
Chelsea-Lamont-Fayette complex, 5 lo 8 percent slopes. o oo oo cemaaas -| h 0 filh a2 100
Chelsen- Lamont-Fayette comples, 5 to 0 pereent slopes, moderadely eroded e e e eeee oo oo 7% a7 58 30 150
Chelsea-Lamont-Fuyeile complex, B to I8 poreont Blope8.. e cececcssssssmcco commasas | a0 20 A0 3 15
Chelsen-Lamont-Fayette complex, 9 to 18 pereent slopes, moderately eroded. .o oooen. oo A0 1% H i a1 105
Cheleon-Tamont-Fayetie complex, 18 to 30 percent 8lopes o v oo oo e e e i | 55
Chelsea-Lamont-Favette complex, 18 to 80 pereent slopes, moderately eroded. v ccvcmencinnaooo SRS ol ot Lomwaa 75
Clyde silty clay IoM. ... e eecemmmrm e e om o N — 102 30 82 4.0 200
Clyde-Floyd-Schley eomplex, 1 to 4 poreont elopis. ceeeeseecsnemenceaeaaae- 100 38 80 4.2 210
Coggon lomm, 5 (o 9 percent slopes, moderately eraded .- oo vncncaaa. TR NIRRT a3 Ah 74 48 190
Colo silt Joam, overwnsh. . .. o oc o cemmmmmemmeescsccmssese e ccscaaaa 104} 40 85 4.4 225
Colo ailty olay 10AM.. e e e e s emn s es 104 i 84 4.4 22
Colo-Ely complex, 2 to & percent slopos .- 105 40 B 1.4 220
Dickinson fine sandy loam, 0 to 2 pereent slopes_ .. a3 a2 v 35 175
Diekingon fine sandy loam, 2 to 5 percent slopes._..... 51 a1 i) i 4 170
Dickinson fine sandy loam, 5 to 9 perecnt slopes_ 76 29 Gl 3.2 160
Dickinson fine eandy loam, 9 to 14 m«wut slopes__ e e e e 67 25 a 2.8 140
Dickinson fine sandy loam, loam substratum, 2 to 5 pereent slopes______ = 80 33 (1] 3.0 180
Divkinson fine sn.n_fii.{ loam, loam substratum, & to 0 pereont ElOPEE.cceserecennnennaan- 81 al (it 3.4 170
Dickinson-Sparta-Trmn comples, 5 to 9 percent slopes_ o iinian 8% 33 0 57 185
Dickinsomn- Tama complex, 9 to 14 pervent slopnes. . ... 70 30 03 33 105
Dinsdale silty clay loam, 2 to & percent slopes. o e eceaaas 119 45 a5 50 250
Dinsdale silty clay loam, 5 to 9 pereent slopes . 114 41 a1 4.8 240
Dinsdale silty clay loam, 5 to 9 percent slopes, moderately croded . . 111 42 el 4.7 2005
Dodgeville silt loam, deep, 2 to 5 pereent slopis. o oo oo cccaneea 100 35 S0 4.2 210
Dodgeville silt loam, deep, 5 to 9 percent slapes. — a0 31 72 . 190
Donnan loam, 2 to ; peroent slopes. cceeaes e e ; 7 26 i 21 L4
Donnan losm, 5 to 9 percent slopes, moderately eroded.. o v ccccccccsenmmmerencmaa o an 2 48 2.5 125
Donnan loam, groy sulsoil varisnb...cceeeememmeemeoacnan a5 25 A2 27 135
Downs silt loam, 2 to 5 pereent sloprs. ... .. . ccccecmsmmmmmmm e e s s 119 15 5 50 250
Downs silt lonm, 5 to 1 pereont Alopes. -« e ceeccceeesescccccacns A 114 43 01 4.8 240
Diowns silt loam, 5 to D 4p-=rmn+. slopes, moderately eroded. .o o ooan 111 42 B0 4.7 235
Downsz silt losm, 9 1o 14 pereent slopes__. .. e e T e 105 A0 R4 4. 4 220
Downs silt loam, 8 to 14 pereent slopes, moderately eroded. e coeeaannn-. L 102 39 2 4.3 215
Ely silt loam, 2 to 5 percent glopes . oo oo e i e i 124 1w i 52 260
Fayette silt loam, 2 to & pereent slopes. ... .o IR "ol = = 113 43 00 4.7 36
Fuyeile sill Joans, & to 9 percent slopes. o oo oo ecaceec e 105 41 &6 4.5 225
Fayette silt lowm, 5 to @ percent slopes, moderately eroded. .ol 105 40 R4 4.4 220
Fayette silt loam, 9 to 14 pereent slopis_ . . cveimccnamsmn e nn 38 80 4.2 2110
Favetie silt loam, 9 to 14 pereent glopes, moderavely eroded. . oooooieniiiniiiannnann i an 76 4.0 | 200
Fayelte silt loam, 9 to 14 percent slopes, soverely eroded. oo oo aaammannncnanean.. i HE 72 a8 100
Fayette silt loam, 14 to 18 peroent slops. oo eemmmcmmmccme e ccic e s e e caaen 54 32 n7 bt B8] 175
Fayotte silt loam, 14 to 18 percent slopes, moderately eroded .o e ceemcaeecenoaee o | 31 (i) 34 170
Fayotte silt lonm, 14 to 18 poreent slopes, severely eroded oo e ol e e G 3.2 160

See footnote at end of table,
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Tavie 2—Predicted average acre yiclds of principal erops under high level of man

agement—Continued

£k o] | Alfnlfa-
Hail Comn Lsrans Oais brome
| My
T, | Fe, iu, Touns
Fayette silt loam, 18 o 30 percent slopes_ e DT ET T TIPSR SIS s 40 30
Favette silt loam, 18 to 30 pereent slopes, moderately oroded... ... ________________ | __“-TUfmmtmtttT 40 2.8
Fayerte silt loum, henches, 2 to 5 porcent elopese .o oo ___________ "7 113 | 43 11 1.7
Flagler sandy loam, 0 to 2 percentalopes. . ______________ """ e s gl i 27 b 210
Flagler sandy loam, 2 ta 5 percentslopes. ... ey R s 26 i 28
Flogler sandy loam, 5 to 9 pereent slospmes e i B T b e ] [iH} 24 5l 26
Flagler sandy oo, 5 io § percent slopes, moderately eroded. ... eeeeaeae | i | 23 48 14
Floyd Toam, 1 to 4 percent sIOpes- ... ..o oo s { 1065 40 L5 4. 5
Franklin #ilt loam, 0 to 2 perecnt slopes. oomnoon oo et E | 110 45 59 5 0 |
Franklin silt lonm, 2 {0 5 poreent slopes_ e e o st 17 44 BT 50
Liarwin silty clay loam . ____ e T e A R R e E . 125 47 04 5o |
Tayticld lomam, diep L 4 S e s e = 0w 36 ia 4.0
Haytield loam, moderately deepooae o """ CCTCTTTToTTTImmmR | il BT o3 o
Judson silty elay loam, 2'ta & percent slopes.oooooo .. o o i e 124 47 414 A2
S T N L R o R e S | 124 | 47 L 52
Kenyon loam, 2 tu 5 pereent slopes . o oooeee 77T e e Sl | 113 43 iy 4. 7
Kenyon loam, 5 to 0 pereent slopes_______________ " R 108 41 G 4.5 |
Kenyon loam, 5 to 9 t slopes, moderately eroded . _____ ket e 105 10 54 4.4
Kenyon loam, 8 to 14 percent slopes, moderately croded 7T a6 HTH T 4.0
HKlinger silty clay loam, 0 to 2 pereent slopes_______________ -~ "7""""""0 i 125 47 fix] 5.2
Klinger-Maxfield silby elay loams, 2 1o 5ﬁlmmm mlopas e e T 115 45 56 1.8
Lamont fine <andy loam, 2 to 5 pereent [ . PO SRR L i e i el 6 26 a2 25
Lamaont fine sandy loam, 5 to O pereent slopes._________ R ———— i 24 45 23
LR TORIIG O o it it i 5 i b e b T 100 38 A 42
Lawler loam, moderately deep. .. oo T Rt S | | i1 HiL s 30
Lawson-silt bonm. . oooo oo o i i e e T e b | 119 45 Ll b0
Lowmy alluvial tand______ . _______________° o e o e R L T (U s = iyesy [N | ———
;;;smny terrace escarpments, 14 to 30 pereent slopis_ S ——— () I I | ;
1 | e S e N, - S i i L e o | e e e s | -
Marshan =ilty clay loam, deep - Al CER T RAS AT e R Ll | 1M 3% 51 4.0
arslnn =iy elay lonm, umﬁnmluljr e e e s s s e m e m e o1 #a T4 38
Maxfield silty elay lowmwe ceooo . T 77T i et ] 11 45 89 . Al
O M, e e e e e 104 40 53 an
Muek, moderately shallow ... __ . T T | b He ¥ 3.4
Muscatine siliy l-‘.ﬁl-}' oo, 1 0 3 pereent alopes. ..o oo """ 130 50 a7 i A
Musentine siliy elay loam, benehes, 0 to 2 pereent slopes____ | 130 fill] a7 &od
Nevin siluy elay oam___________ - " meemmeaneeenaanal 114 43 G 48
Nodaway silt loam, 0 to 2 pereent slopes. B o A L P D W 114 41 1% 4.5
Nodaway =ilt lonm, 2 to 5§ poereent slopes o A 112 4% 62 | a7
lin fine sundy loam, 2 to G pereent slopes.____________ Tttt . 07 a7 73 4.1
{Min fine <andy loam, 5 to 9 pereent slopes______________ ____ Tttt Wz 33 0 Ha ]
Oran lowm, O to 2 pereent slopes_________________ : i e S A i . 100 41 87 4.6
Orn Joam, 240 5 peroent slopes e ecee oo eememmmma oo v 107 4n i) 4.5
Readlyn lown, 0 to 2 pereent slopes. . _______ . T i e 115 44 02 1.8
Richwosd silblonm .. """ i R T e e b 122 4G 08 T |
Roekton loam, deep, 2 to & percent slopes. ... . ety i i a6 i) 4.0
Rockton lonm, deep, 5 to 9 pereent slopes_____ .~~~ e e a1 H i) T3 48
Rockton loam, moderately deep, 2 1o & pereont D IR L P 70 29 G0 30
Rockton loam, moderately deep, 5 to 9 percent glopes_ .. 77 7l 7 al 3
Raoekton lonm, moderately deep, 9 to 1 pereent alopes___________ Tt G2 ) 49 25
Sattre loam, 0 to 2 pereentalopes. oo MO e s I e g3 35 0 130
Sattre loam, 2 t0 5 percent slOpes. v eeeene oo oo T 01 34 T4 18
Hattre loam, 5 to 9 pereent slopes, moderately oL n T e G e e bt a1 Gl 25
Saude loam, O (o 2 pereent slopes.________________ e N e i 85 32 s a6
e loam, 2 to 5 pereent slopes________ e T e s FREE P %3 a1 67 35
Saude loam, i to ¥ pereent slopes. . oo oo oo S e e XL e g DL e 78 29 (14 33
Schley loam, 1 (o 4 pereent slopes_ i T e e e T R T e 100 L =i 4.2
Seaton silt loam, 9 to 14 pereent slopes________ T 7TTTTCTTTTmmTmm e e e e i 38 S0 4.2
Seaton silt Inam, 9 to 14 percent slopes, moderately eroded. ... Tttt 0t 36 T 4.0
Beaton silt loam, 14 to 15 pereent alopes. .o ceeoan B e o R 51 32 67 5
Seaton gilt lonm, 14 to 18 pereent slopes, modernlely eroded. o e oo oo | a1 i 34
Seaton silt loam, 18 to 90 porovnt slOpes. oo eeeee oo ____ " s CYEFPEL| SEPTRLLES G0 a0
Seaton silt loam, 18 to 30 percent slopes, moderately eroded. ... . ... .o oo T SE S 10 20
Sogn lonm, 5 to 9 ntslopds. . ... o e 41 a3 L8
Sogn loam, 9 to I8 pereent slopes. oo ee i e i T B . P e e 24 1.4
Sogn loam, 18 lo 3[! percent slopes. B e TUP (SISt CROU NS N
Sparta loamy fine saud, 0 to 2 percent slapw.-........-------_---._____,.---.----_ﬁ.i 03 24 a7 26
Sparta lonmy fine sand, 2 o 5 peroent elopes______________ . _TTTTTee o Gl o 45 28
Sparta Joamy fine gand, 5 to 0 pereent slopes____ .o~ e e A e e e e | bl 21 42 3

Eee footnote at end of table.

Alfalfn-
[T 3T TR
pasture

| Amimal-

it

dags b
115
160
235
145
14100
130
125
225
230
250
250
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TanLe 2.—Predicted average acre wields of principal erops under ligh level of management—Continned

Boy- Alfalfn- | Alfulfa-

Sail Corn heans Onts brome | brome

hiny jasture

| il

-
. Fhu Jhi, T dage |
Bparia loamy fine saud, 9 to 18 percent slopes . o oo v e am e e s e 35 42 110
Sparta loamy fine sand, loam sabstrmoum, 2 0 3 percent sloges ..o oooiiana.] 3 25 52 27 134
Sparta lonmy line sand, loam sabsteatin, 5 1o 9 pereent slojes i 23 48 2.5 125
S T LN DKUY i e e i e o e P i o it i 122 4 a% i | 200
BB I I o oo e B S | NS .| P, I8

Strongluest silt loam, 0 to 2 pereent slopes____ S e s e ] 110 15 (1] 50 250
Tume =iy elay lonm, O o 2 poreenit slopues 127 45 i 52 260
Tome gilty elay loam; 2 10 5 POreent SloPes .o o v oo cermssmsm s m e mmmm e 125 45 1 a2 260
Tamn silty ¢lay lonm, & 10 9 pereent AlOpea. o oo oo oeo oo cacciccacacccsccsscsasa 120 46 il 50 24i)
Tamn silty clay loam, 5 to 9 percent alopes, moderately ereded .. oo o ... 117 11 a5 4. 0 245
Tama silty clay loam, benches, 0 to 2 pereent SoprS . e e cecesccccnascssccscsannsnas 127 1% Wi b2 260
Tama sty elay loam, benches, 2 to 5 pereenbalopes. ... . . o] 125 45 95 52 260
Toll sill lowm, 2 to 5 percent slopes_ ... : S ea=i] A0 an i 4 163

Tell =il loam, 5 to B pereent slopes, moderately crodod. .. oo vvimcmice i cemeaas | T2 27 ] a0 1
Trigli silty elay boam. . o R e o e et —— 111 42 bl 4.5 225
e B T s S S, S o e S el | a9 | a8 70 3 O 173
Walford =ilt loam, benehes. oo oovenn.. oa 48 i HE 175
Wapsic loam, 01 to 2 perecnt slopes. ..o e o s A i ey . T 27 a7 o 150
Whapsic loam, 2 to 5 percent slopes_ . . i el i Fi Hri o 20 145
Wintilseok silt Dosm, 2 40 5 pereent Slopes.  ov oo ce e i cnsccacn e m e e 113 3 8a .7 235
Wanheek silt loam, 5 to 9 pereent slopes, moderately eroded .o oo 105 40 Ti 44 pl)
Wk loam, 0 0o 2 pereont slopes_ . ___ 08 a7 ri 41 205
Waukee lonm, 2 to 5 pereent Slope. c ccccessssssccccsssnssesasansemammessasamamass a6 Al 7 4.0 200
Wankeo loam, uplands, 0 to 2 pereent slopes_ o e — s 27 8 4.1 205
Witk Tosvrm, uplandds, 2 Lo 5 prereent :-In]n-.-r_ = - b i 30 kK] 4,0 20
Waukee loam, uplands, 5 1o O poreent slopes 85 i GE w0 i
Waukegon silt loam, (F 1o 2 pereonb flojitf e e cciccacccnsacersssaamasonssnmanasnns 05 f0 7 40 200
Wankegan silt Iogm, 2 to 5 percent slopees_ . PR R s 35 Tl 3. E |'9~:I
Wankegan silt lonm, & to D percent slopes .. e . . ceerececcasssescemsaseeee e ene 58 b4 i a1l 185
Whalan loam, moderntely deep, & Lo 9 pereent slopes, moderately eroded . .- ... 5 2 47 5 125
Whittier =ilt loam, 0 to 2 percent slopes____ ... i H il 3. 8 190
Whitticr silt lonm, 2 to 5 pereent Blopes..cceccresssnsnesememesssesceesasass oo e mnmn 55 aa 7 T 185
Whitticr silt loam, & to 9 pereent slopes, moderately crodete e o veciccncsansans &0 30 [ A4 170

' Animalsunitsdays is the number of days that 1 acre will provide grazing for 1 animal unit, or 1,000 pounds of live weight, without

dumnge o the pusture,

The yield predictions are meant to serve as guides.
They are approximate values only and should be so con-
sidersd. OF morve value than actual yield figures to many
users is the comparative yields between soils. Actunl
vields have been increasing in recent vears, and if the
continue to increase as expected, predicted yields in this
table will soon be too low,

Woodland

Trees eover about 4 pereent of Linn Connty, and most
wooided areas are adjacent to the streams. Woodland was
highly valued by the early settlers for building material
and fuel. The settlers harvested the best trees and left the
less desirable ones, Gradually the less desirable {rees domi-
nated the woodland, Some ﬁ:rnmr‘l}' wonded soils, notably
the Chelzea, Lamont, Fayette, Seatan, and Coggon, were
cleared for farming, Some of these oils are now eroded.
anil suitable trees should be planted on them,

The present pattern of tree cover is direetly related (o
the nine soil assoeiations in the connty. The largest per-
centage of wooded areas is in associations 1 and 9. In the
other soil aszociations, a few woodlots and trees are seat-
tered along the drainngeways, along fence rows, and on
farmstends.

Native woodland still in exisience can be kept relatively
productive with use of good management practices, sueh
as protecting the areas from livestock and fire, group selee-
tive cutting, thinning and ]I}luntiug, and woodland weed-
ing. The objective in woodland munagement is to attain
sustained production by entting the amount of wood that
the stand 1s producing in yearly growth, This eutting can
be done each year or periodically every 5 to 10 vears. But
some woodlands ave of such poor tunliti,' that the best
procedure is to replace the hardwoods with the relatively
more valuahle conifers. Defora conifers are planted, com-
petition from inferior species of trees and shrubs must be
climinated by mowing or by spraying them with some type
of chemieal brush killer,

Several agencies in Towa can assist woodland owners in
improving their produets and marketing them. The Sl
Conzervation Service can help woodland owners determine
which soils are suitable for trees and the production and
conservation treatment needs of trees, State foresters can
ussist in developing plans for managing new or old stands
of trees.

Fuactors affecting woodland management

Soils differ in their suitability for use as woodland. The
faetors that influenee such use are somewhat different and
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Jess restriclive than those thal limit the use of soils for
enltivated crops. This soil survey can help the owner of a
wooded tract determine where he can get the best return
for his investment in woodland management. I the soils
are siited to trees, the owner ean afford to spend time and
money in managing his woodland earefully. Little man-
agement, other than that needed to protect the soils, how-
ever, is justified on poor sites, Some factors that are
important in woodland management are discussed in the
Tollowing pumgmplm.

Maisture—The growth of trees is directly related to the
ﬂhi]il}' of a soil to supply moisture. The available water
capacity of any soil depends largely on the slope, elfective
depth, texture, permeability, and mternal dreainage, Ex-
wmples of soils that have only a limited supply of available
minsture are the Chelsea, Sogn, and Sparta soils aud Steep
rock land.

Aspeet, op diveetion of vaposure,—Forest studies show
a delinite relationship between the exposure of a site and
the rate of tree growih. Trees generally grow and produce
better where slopes face north or east and on gently sloping
or nearly level valley flats and broad ridgetops than in
arcas whero slopes face south or west, Long, steep slopes
that have various exposures are typical for such soils as
the Fayedte, Seaton, Sogn, and Steep rock land.

£ rosian.—Froded ﬂnif-: are generally not suitable for
hardwoods, although pines can be planted on those sites,
Examples of eroded soils are some soils of the DBassett,
Coggron, Fayette, and Seaton series. Natural reseeding of
Lrees is greatly reduced by erosion. '

Soil reaction and soil fertility —These factors have some
influence on the adaptation and growth of different species
of trees, For example, walnut and loeust trees grow best
on neuiral to slightly ealenrevus zoilz, Pines need a slightly
acid soil. Most species of pine, especially the native species,
are poorly suited to soils that are high in lime, but hard-
woods commonly grow well on those soils. Hastern red-
cedar is also tolerant to lime, Some areas of Seaton soils
contain excess lime in the subsoil. Most of the botrom-land
soils in Linn County are neatral in reaction. Hardwoods
should not be planted on eroded or depleted sails, and they
generally are poorly suited to formerly cultivated soils,
whereas pines grow foirly well on these poorer sites,

Woodland suitabilityy groups

Management of woodland can be planned more cffee
tively if soils are grouped necording to soil characteristios
that affect the stands and growth of trees. In table 3. the
soils of Linn County have been placed in 10 woodland
suitability groups, Each group consists of soils that have
about the same management limitations and potential
produstivity.

For each group, trees most suited to forest, windbreaks
(fig. 9), and Christmas trees are listed. Also listed are
trees and shrubs that are suitable as cover for wildlife.
Some of the species listed provide food as well as cover.

Site index is the height in feel of the dominant and
codominant trees in the stand at the age of 50 years (10),
The estimates are based on data from well-stocked, even-
aged stands that have good tree density and generally
unmsmnged stands, The site index is also a means of nssess-
ing site quality or potential productivity. Estimates arve
based on the experience and judgment of the woodland
conservationist and soil scientists, Most of the wooded
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areas in the county are producing far below their potential.
Better management than is now practiced will be required
to attain the production shown.

Wildlife

In Linn Connty the trend toward larger farms and
movre intensive cropping systems has not only impaired
the balance amonge the food, cover, and water that are
needed for wildlife, bt it has also destroyed entire
habitats for wildlife. Tf the exploitation of Jand con-
tinues there is little hope for the preservation of wildlife
and their habitats, It 15 the responsibility of the land-
owner to provide for the safety and preservation of the
wildlife on his Tand.

Wildlife and their habitats are a necessary link in the
eyelie ehain of life processes. They ave not only valuable
from the standpoint of recreational, economic, and esthetic
purposes but are necessary for the existence of man.

Any area ean be utilized as a wildlife habitat, but
various areas differ in their degree of suitability for
n:_m:iﬁc ]m]:imiﬁ and wildlife. For example, the forested
Favette soils provide excellent habitat for such small
upland animals as fox, squirrel, rabbits, groundhogs, and
birds, bul. Fayelte soils do not provide suitable habitat
for such wetland wildlife as duck and muskrat.

Wildlife is influenced by topography and fertility and
other characteristics of the soil, Topography aflcets wild-
life through its influence on land use. The extremely
roughy, irregnlar areas such as those of Steep vock land,
Loamy terrace eacarpments, and the steep Faveite and
Baszett soils may be hazardons for livestock and unsuit-
able for erops, but the undisturbed vegetation is valnable
to wildlife, If suitable vegetation is lneking in some areas,
it can often be developed to improve conditions for desirs
able kinds of wildlife.

Soll wetness and available water capacity are nnpor-
tant considerations in selecting areas for construction of
ponds for fish and for developing and maintaining habi-
tats for wildlife. Some arveas suited to wetland wildlife
are Loamy alluvial land and Marsh, The Clyde, Colo,
Flayd, Maxfield, and Tripoli soils are moderately snited
to wetland wildlife habitat and also have fow limitations
for the construction of ponds. Ponds ean also provide
good reereational sites. Also, in areas of Loamv alluvial
land are many small, undrained depressions that support
marsh vegetation and hold water a part of the vear, if
not all the yvear, These areas are wsed by muskrat and
mink, and also by migeating waterfow] for feeding and
nesting. Mallard, teal, and other ducks nest and raise
their vonng in these arens,

The Cedar and Wapsipinicon Ilivers, Duffale Creek,
and smaller stremns provide sport fishing.

The Fayeite, Downs, and Chelsen soils have more
wooded areas than the other soils in the eounty, and
thereby give protection for fox, squirrel, deer, and many
other animals, Tn as much as the cultivated areas are
smaller than in other soils, there is enough protection
for animals and also enough food from the crops that
are grown by farmers,

. In areas of the other =oils, farms are larger and more
intensively eropped, Fences have been removed o that
large form equipment enn be used efficiently, The fence
rows were formerly valuable as nesting places and travel
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lanes for some species of wildlife. They also provided a
limited food supply. Although the food supply is abun-
dant in the heavily eropped lields, a lack of cover nearby
commonly makes the food unavailable. A year-round
cover is needed to make the food easier to oblain, Quail,
heasant, and rabbit need this cover to eseape from fox,
mwks, and other predators. This cover also provides
nesting places for game and songbirds. Some of the
larger and more intensively cropped farms are on the
Dinsdale, Kenvon, and Tama soils.

The district Soil Conservation Service office can pro-
vide complete information on ereation and preservation
of wildlife hahitat.

Engineering Uses of the Soils

This section is ugeful to those who need information
about soils used as structural material or as foundation
upon which struetures ave built, Among those who ean
benefit. from this section are planning commissions, town
and ety managers, land developers, engineers, contrac-
tors, anil farmers,

Among properties of soils highly important in engi-
neering are permeability, strength, compaction charne-
teristics, soil drainage condition, shrink-swell potential,
grain size, plasticity, and soil reaction. Also important
are depth to the water table, depth to bedroek, and soil
slope. These properties, in various degrees and combina-
tions, affect construction and maintenanee of roads, air-
ports, pipelines, foundations for small bmildings, irriga-
tion systems, ponds and small dams, and systems for
disposal of sewage and

Figure 8. A windbreak of Douglas-fir that is 27 years ald.

Information in this section of the soil survey can be
helpful to those who—

1. Select potentinl residential, industrial, commer-
cinl, and recreational areas.

o Fvaluate alternate routes for roads, highways,
pipelines, and underground cables.

3. Scek sources of gravel, sand, or cluy.

4. Plan farm drainage syslems, irrigntion systems,
ponds, lerraces, and other structures for con-
tralling water and conserving sail.

5. Correlate performanee of structures already built
with properties of the kinds of soil on which
they are built, for the purpose of predicting per-
formunee of stroctures on the same or similar
kinds of =01l in other locations,

6. Prediet the trafieability of soils for eross-coun-
try movement of vehicles and construelion equip-
maent,

7. Develop preliminary estimates pertinent to con-
struction in a particular avea.

Maost of the mformation in this section is presented in
tables 4, &, and 6, whieh show, respectively, soveral esti-
mated goil properties significant to sngineering ; interpre-
tations for varions engmeering nses; and mmﬁts of engi-
neering laboratory testz on o1l samples.

This information, along with the soil map and other
parts of this publication, can be used to make interpreta-
tions in addition to those given in tables 4 and 5, and it
also can be used to make other useful maps.

This information, however, does not eliminate need for
further investigations at sites selected for engineering
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works, especially works that invelve heavy loads or that
require excavations (o depths greater than those shown in
the tables, genernlly depths greater than 6 feet. Also,

inspection of

sites, especially the small ones, is needed

becanse many delineated areas of a given soil mqumg

unit may contain emall areas of other kinds of soi

that

have strongly contrasting properties and different suit-
abilities or limitations for mif)::ngiumring.

Some of the terms used in this soil survey have special
meanings to soil scientists that are not known to all engi-

neers,

TapLe 3.—Woodland interpretations
[The symbol < means less than)

he Glossary defines many of these terms as com-
monly used in soil science.

Bpeeies suitablo for—

777A, 7778,

Whaukee: 1784, 1788, 5704, 5760, 578C,
Waukegan: 3504, 1508, 350C.

Whalan: 207C2.

Whittier: 352A, 3528, 352C2,

Bee footnote at cnd of table,

Wapsic;

Estimated | Estimated
site index feet
Deseription of woodland suitability ar per s
gronips, series, and map aymbols upland per year Commercinl
anksa for oaks open-land
planting

Group 10 Facessively drained and well-drained, coarse- g <. 100 | Eastern white
textured and medinm=textured scils that are shallow pine, Seotch
to sand, gravol, snd bodroek ; moderate to very rapid ping, red
permeabilitys low or very low available moisture pine, Euro-
capacity. pean larch

urkhanlt; 205C, 28502, castorn rud-
Loamy torraee esenrpmenis: 154 F, ecdar, eotion-
Sogn: 412C, 4120, 412G, wond,
Steep rock land; 478G,

Group 2:  Somewhat excessively drained or execssively 46-55 | 100-149 | Eastern white
drained, conrse-textunmd o medinmetextured, nearly ine, red pine,
level to moderately steep solls; rapid or very rupid otch pine,
purmeability; low or very low available molstura Furngsean
eapneity. larch, enstern

Chelienr A3A, 638, 63C, 63D. G3F, redecdar.
{:I..,h.m.[,n_u'mhl‘-["il:i‘l‘"ﬂ.’ 2936, 20362, 2030,
29302, 293F, 293F2.
Dickinson-Sparta-Toma; 4420, 4410,
Flagler: 284 A, 2840, 284C, 284C4,
Sparta: 414, 41B, 41C, 410, 3930, 393C.

Group Bl Moderately conrse textured soils and modium- 56-63 | 150-100 | Esstern whiln
textured or moderately fine textured soils that have pine, red pine,
sand and gravel or badrock ata depth of 20 to 40 inches; HEeoteh pine,
nearly level o modorately & ; moderate to mod- eastern rod-
crately rapid permeability; low to moderate available eedar, Nor-
muisbure capacity. WAY Sprice,

Bertram: ﬂ&g‘ﬂ, 809C. Europonn
Dickinson: 175A, 1758, 175C, 175D, 4098, 409C, larch,
Lamont: 1108, 110C. Diouglasefir,
Olin: 408E, 408C. walnut, green
hocktom: 2138, 213C, 214B, 214C, 214D. ash, hack-
Sattre: 7TRA, 7TRB, 778C2. berry.
Eoude: 177A,177B,177C.

Tell: 3538, 353C2,

Windbreaks Wildlife
Enstern whites Honeysuekle,
pine, Seoteh ninehark.

ping, red
pine, eastern
red-vedar.
Eastern white Honnysuekle,
i, red pine, viburnum,
teh pine, ninehark,
castern red- lilae, dog-
vodnr, Nure warl, eardinal
way poplar, autumn-
Eionxland olive.
tmplnr. ro-
nista poplar,
riven ash,
k F i
honeysuokle.

Fnstern white Huoneysuckle,
iine, red plne, viburnum,
oteh ping, ninebark,
castern rod- lilno, dog-

cedar, Nor- wood, cardinal
WAy sSpruce, AlLUmn-
Doug r, alivie.

Norway pop-

lar, Bioux-

land poplar,

rohnsia pop-

Iar, green ash,

hack Ty

honevsuckle,
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TABLE 3.—Woodland interpretations—Conlinued

Dhescription of woodland suitability
groups, series, and map =ymbol

Estimated

gite index
uplan
oaks

4:

capacity.

erirand: 7934, 7938,
Dllmdnlt‘l:] 3?{&!4,33 fzféibii‘ 7C2.
Drosdgeville: A .
11u!-!ﬁ'hl‘ 1628, 162C. 162C2, 162D, 16202,
Foyolte:

'FEBE. 163E2, 163E3, T163R
Jl{dlsﬁh: dﬂE;ﬁ‘?

PRIV EELE, &
LI’:;WH: 6630, 63302, 6GBIC, 6I3ED.
Torni:
Wnubeek: 7718, 771C2,

Giroup Ot

moisture eapaciiy.
Fayetle: 163F, 163F1.
Spaton: G63F, GOIF2.

Ciroup G Well

Arednle: 42644268, 426C
| LTS
Coggon:
Kenyvon:

302C1.
838, B3C, BiCI, 8302,

Group 7@ Somewhat poorly drained, medium-textured
or modorately fine textured, gencrally nearly level or
gently sloping soils; slow runoff; moderate or miod-

i‘} alow jmrmmll:.mt:.r, and moderate to high avail-
able muisture capacity for most soils; Donnan soils are
gently sloping o moderately al*:l?ms and have very

erate

slow pormeability; moderntely devp phases of Ha
field ;R::l anlr.-r!:sEnlu have low o moderniv availals
moisture eapacity.

Atterberry: 2914, 2018, T291 A, 3514,

Donnan: 7828, 782C2.

Ely: 418B,.

Flovd: 198B.

Franklin: 761 A, 7618,

Hayficld: 725, 726.

Klinger: 1844,

Lawler; 295, 226.

Muscatine: 1194, TT1HA,

Novin: A

Oran: 4714, 471B.

Headlyn; 3994,

Behley: 407E.

Stronghurst:  165A.

Bee footnote at end of table,

Woll drained and moderately well dralned,
medium-testured or moderately fine textuned, nenrly
level to moderately steep soils; moderate or moderately |
slow permeability | high or moderate available moisture

163R, 1637, 163C2, 163D, 16302, 16303,

1204, 1208, 120C, 120C2, T120A, T120B.

well drained and moderately well drained,
mudinm-textured ar moderately fine textured, stecp or |
very steop soils; moderate permeahility; high available

drained and moderatoly well drained,
medium-testured or moderately fine textured, nearly
tevel to mederately steep soils, and soils that formed in
moderately eoarse textured or coarse textured material
over medinm-textured material ; moderate 1o modernie-
Iy slow permeability : high available moisture capacity.

1718.171C,171C2, 17102, 171 E2. 171 F2.

L

L6-05

|
Estimated |
bonrd feet |
peF acee |
year |

or onlka
|

Lt B l

200-249

|

200-249

1350-160

Species sulinble for—

81

Commiereind
opan-land
planting

Eastern white

pine, red
pine, Norway
spruee, Scotch

pine, Furo-
pean lareh
caatern rod-
cedar, walnut,
preen asl,
hackherry,
hard maple.

Pnstern white
pine, red
pine, Norwny
spruce, Seotch
pine, Euro-
prenn larch,
castern ridd-
codar, walnut,
green aah,
hackberry,
o] maple.

Eastern white
pine, white
plne, redd
ping, Seoteh
pine, castern
redeedar,
Norway
spruee, Euro-

an larch,
puglas-fir,
black walnut,
rien sl
nekborry.

Eanstern white
plne, Jeoich
pine, red
pine, Norway
spruce,
raaliern
rodeedar,
European
larch, groen
nsly, walnut,
haekberry.

Windbreaks

Fasturn white
pine, red
pane, Norway
spruce, white
spruce, cast-
ern redecdar,
Norway

oplar, Siouxs
and poplar,
robusta pop-
lar, green ash,
hackberry,

Eastern white
pine, red
pine, Norway
Apruce, easi-
ern redeedar,
Norway pop-
lar, Sioux-
land puplar,
nrhl.llim
popinr,
ash, hack-
Twerry.

Mt

Eastern white
pine, red
pine, Scotch
pine, enstern

T
Norway
SpPTUCe,
Duouglas-fir,
Norwny pupe-
lar, Siouxland
poplar, rolnis-
ta poplar,

reen asli,
Eackhurrr}',

Eastern white
pine, Scotch
plme, red
ping, Norway
spruce,
castern
rideedar,
Norway

oplar,

ouxland
poplar,
robusin

poplar,

e

Imuu}':meklle.
red-nsier
dogwood.,

Wildlife

Honeysuekle,
viburnum,
ninebnrk,
lidae, dog-
wood, cardinal
autumn-olive,

Honeysuekle,
siburnum,
ninthark,
Tilaue, clog=
wioodd, eardinnl
putumau=olive.

Honeysurkle,
ninebark,
wilburnum,
lilae, dog-
waooil, enrdinal
autumnsolive.

Enstern white
pine, Seoteh
pin,
pine, Norway
H-me:
castoern
redcedar,
Hm'!wn.y

nplar,

iouxland
poplar,
robusta
poplar,

n ash,
nokberry,
]lD]lu}'IuC.le.
redl-ogier
dogwonid,
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Tanie 3. Woedland interpretations—Conlinuel
Estimated | Estimated Species suitable for—
gite index | board [eet
Deseription of woodland auitabality for PET ACTE
groupe, series, and map symbaols upland | per year Commereial
nnks far onks opaen-land Windbreaks Wildlife
planting
|

Group 8 Dominantly well-drained to somewhat poorly " 0] o ——— o T (1.
drained, moderately coarse textured Lo modermtely soft muple,
fime textured, nearly level or gently sloping soils on green ash.,
bottom Innds; slow to medium runoff; modernte or
moderately rapid permeability; high svailable moie-
ture capaeily for most soils, but ranges Lo low or very [
low in hl‘jl.' gandy loams and loamy fine sands, |

Kennehaee: 7,

Lawson: 484,

Loamy alluvial land: 315,
Nodaway: 220A, 220D,
Spillville; 485,

Group 9: TPoorly drained, medium-textured to fine- (" ] ol maple, | Baft mapla, Soft maple,
textured, nearly level or gently sloping soils; moderato eottonwood, cottonwaood, eottonwood,
to very glow permeability; bigh or moderate available EVCAINOEE, aycamore, SV CATNOT,
moislure capacity, willow, green willow, grevn | willow, green

Clyde: B4, | ash, Liack- nsh, hack- |  nsh, hack-
Clyde-Floyd-Zehlay: 391B. berry. borry. berry.
Colo: 133, 133+,
Colo-Ely; 11B.
Donnnn: 772,
Garwin: 118,
Klinger-Maxficld: 381B,
Marshan: 151, 152,
Maxfield: 387
Tripoli: 398,
Walford: 160, T160.
Grou_{w 10;  Yery poorly drdned organle solls, oo e oooo . | M {4 Mecmmccneenmms| Macaooococoo. .| Red-asier dog-
Mursh; 354, wood, button-
Mueck: 21, 221. ball bush.

i Boils generally nol suited,

Engincering soil classification systems

The two systems most commonly used in classifying
sumples of soils for engineering are the Unified system
(78}, used by the SCS engineers, Department of Defense,
and others, and the AASHO (1) system, adopted by the
American Association of State Highway Oflicials.

In the Unified system soils are cllznm'ihml according o
particle size distribution, plasticity, liquid limit, and
organic matter, Soils are grouped in 15 elasses, There are
eight classes of comrse-grnined soils, identified as GW,
GP, GM, GC, 8W, Hl‘,gh‘?d. and SC: six classes of fine-
grained soils, identified as ML, CL, OL, MTI, CIT, nnd
OH: and one class of highly organic soils, identified ns
Pt. Soils on the borderline between two classes are desig-
nated by symbols for both clusses; for example, CL-ML.

The AASHO) system is nzed 1o elassi fv soils according
to those propertics that affect use in highway construe-
tion and maintenance. In this system, a soil 1= placed in
one of seven basic groups ranging from A-1 through A-7
on the basis of grain-gize distribution, liquid limt, and
li:slicity index. In group A-1 is gravelly soil of high

ring strength, or the best soil for subgrade (founda-
tion). At the other extreme, in gronp A 7, is clay soil
that has low strength when wet and that is the poorest
soil for subgrade. Where laboratory data are available to
justify a further breakdown, the A-1, A-2, and A-T

groups are divided as follows: A-1-a, A-1-h, A-2-4, A-
25, A-2-6, A-2-7, A-7-5, and A-T-6. As additional
refinement, the engineering value of a soil material can
be indicated by a group ndex number. Group indexes
range from 0 for the best material to 20 or more for the
poorest. The AASIHO classification for tested soils is
shown in table € the estimated classification is given in
table 4 for all soils mupped in the survey area.

Soil properties significant to engincering

Several soil properties sigmificant to engineering are
estimated in tnhli‘u 4. These estimates are madoe for t-}Fpical
soil profiles, by layers sufliciently different to have dif-
ferent significance for soil engineering. The estimates are
based on field observations made in the conrse of mapping,
on lest data for these and similar soils, and on experience
with the same kind of soil in other countrics, Following
are explanations of some of the columns in table 4.

Depth to bedrock 1= distanee from the surface of the
soil to the upper surface of the rock layer.

Depth to seasonal high water table is distance from
the sirface of the soil to the highest level that ground
water reaches in the soil in most A

Soil texture is described in table 4 in the standard
terms usad by the Department of Agriculture. These
terms lake into account relative percentages of sand. silt,
and elay in soil material that is less than 2 millimeters in
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diameter. “Loam,” for example, is soil material that con-
tains 7 to 27 percend clay, 238 to 50 percent silt, and less
than 52 percent sand, Tf the soil contains gravel or other
purticles coarser than sand, an appropriate modifier iz
added, as for example, “gravelly loamy sand.” “Sand,”
“silt,” “clay,” and some of the other terms used in USDA
textural classilication are defined in the Glossary of this
soil survey.

Permeability iz that quality of a soil that enables it to
transmit waler or air. It is estimated on the basis of those
soil characteristics observed in the field, partienlarly
structure and texture, The estimates in tn.b}:z 4 do not
take into account lateral seepnge or such transient soil
fentures as plowpans and surface crusts,

Available water eapacity is the ability of soils to hold
water for nse by most plants. Tt is commonly defined as
the difference between the amount of water m the soil at
field eapaeity and the amount at the wiling point of
most erop plants,

Reaction is the degree of acidity or alkalinity of a soil,
expressed in pll values. The pll value and terms used to
deseribe soil reaction are explained in the Glossary.

Shrink-swell potentinl is the relative change in volume
io be expected of soil material with changes in moistura
eantent, that i=, the extent to which the soil shrinks as it
drizz out or swells when it fﬂs wet, Ixtent of shrinkin
and swelling is influenced by the amount and kind o
clay in the soil. Shrinking and swelling of soils causes
mueh dum to building foundations, roads, and other
strnctures. “fﬂff;gﬁ shrink-swell Iluh_-nlinl indicates a haz.
ard to maintenance of structures built in, on, or with
materinl having this rating.

Engineering inferpretations of the soils

The interprefations in table § are hased on the engi-
neering propertica of anils shown in table 4, on test data
for =oils in this survey arca and others nearby or adjoin-
ing, and on the experience of engineers and soil scientists
with the soils of Linn County. In table 5, ratings are used
to summarize limitations or snitability of the soil for all
listed purposes other than for highway location, founda-
tions for Jow buildings, reservoir areas, embankments,
drainage of cropland and pasture, terraces and diver-
sions, nnd grussed walerways, For these particular uses,
table 5 lists those soil features not to be overlooked in
planning, installation, and maintennnee,

Soil Bmitations are indicated by the ratings slight,
moderate, and severe. Slight means that the sml proper-
ties generally are favorahle for the rated use, or that
limitations are minor and easily overcome, f’lfwfcra!e
means that some soil properties are nnfavarable hut can
be overcome or modified by special planning and design.
Severe means that the soil properties are so nnfm*nmﬁm
and so dificult to correct or overcome as to require major
soil reclamation and special design, For some uses, the
rating of severe is r.li\'i{L:{l to obtain ratings of severe and
very severe. Fery severe means one or more soil proper-
tics are o unfovornble for n particular use that over-
coming the limitations is most difficalt and costly and
commonly is not practical for the rated use.

Saoil suitability is rated by the terms goed, fair, and
poor, which have, respeetively, meanings approximately
parallel to the terms slight, moderate, and severe,

Following are explanations of some of the columns in
table 5:

Topsoil is used for topdressing an area where vegeta-
tion is to be established and maintained. Suitability is
affected mainly by ease of working and spreading the soil
mulerinl, such as in prepuring a seedbed ; natural fertility
of the material, or its response of plants when fertilizer
i5 applied; and absence of substances toxic to plants.
Texture of the soil material and content of stone frag-
ments are characteristics that affect suitability, but nlso
considered in the ratings is damage that will result at
the area from which topsoil is taken.

Sand and gravel are nsed in great quantities in many
kinds of construction. The ratings in table 5 provide
guidance about where to look for probables sources, A soil
raled as a good or fair source of sand or gravel generally
has a layer at least 8 feet thick, the top of which is at a
depth of less than 6 feet. The ratings do net take into
account thickness of overburden, location of the water
table, or factors that affect mining of the materials, and
neither do they indieate quality of the deposit.

Itoad fill is anil material uwsed in embankments for
roads, The suitability ratings reflect the predicted per-
formance of soil after it has been placed in an embank-
ment that has been properly compacted and provided
with adequate dminage and the relative ease of excavat-
g the material at horrow areas.

Highway location, a3 rated in table 5, refers to sites for
highways that have an all-weather surface expected to
carry automobile traflic all year. The highwayvs have o
subgrade of umlur]g,'iug s0il muderial; o base consistin
of gravel, ernshed rock, or soil material stabilized with
lime or cement; and a flexible or rigid surface, commonly
asphalt or concrete. These loeations are graded to shed
water and have ordinary provisions for drainage. They
are built from soil at hand, and most cuts and fills are
less than 6 feet deep.

Soil properties tEnt most affect design and construction
of highways are Joad-supporting capacity and stability
of the subgrade, and the workability and quantity of eut
and (1l msterial wvailable, The AASHO and Unified
classification of the soil material, and alsa the shrink-
swell potentinl, indicate traflic-supporting capacity. Wet-
nesz and flooding affect stability of the material. Slope,
depth to hard rock, content of stones and rocks, and wet-
ness affect ease of exeavation and amount of eut and A1l
needed to reach an even grade.

Foundations for low buildings, as rated in table 5, are
for buildings not more than three stories high that are
supported by footings placed in undisturbed soil. The
features that aflect hm r!ufiﬂg af a soil are those that
relate to capacity to 5||]1:rp|11'L load and resist seitlement
under Inad and those that relate to oase of exeavation,
Soil properties that aflect eapacity to support lomd nre
weiness, susceptibility to flonding, density, plasticity, tox-
ture, and shrink-swell potential. Those that affect cxea-
vation are wetness, slope, depth to bedrock, and eontent
of stones and rocks.

Pond reservoir areas hold water behind a dam or
embankment. Soils sunitable for pond reservoir arcas
have low seepage, which is related to their permeability
and depth to fracturcd or permeable bedrock or other
permeable material,
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TanLe 4. —Estimated soil properties

IAn asterisk in the first calumn indicates that at least one mapping unit in this series is made up of two or more kinds of soil, The soils
for referring to other serles that appear in the first eolumn of thiz

\ Drepih tv— } Classinieation
Diepth
Sobl name and map | from
svimbols Ded- | Beasonal | surface
rock | high waler ITSA texture Unifled AASI
| takle
F, Fu. In.
Aredale: 4264, 4268, 426C.......| =10 =5 0-10 | Loam___.___ eea| Cl: A-4{4-8)
19-33 | Light day loam and CL, 8M A=d{1=4) or A=0)
[ | | vy lomm, (4--8)
| | 33-55 | Sandy oA ...........| 5M or S§C A-2-4 or A-4(1-4}
Ha=70 | Heavy loam_______.__| CL A-GiG- 107
Atterborry:
At W ] - SR —— - | 2-4 O-16 | Siltloam____________ ML or CL A-H{R-17)
16—46 | Bilty olay loam_______ | CL A=T=6{12-16)
46-00 | Heavy silt loam. . eee..] CL A-6(8-12) or A-7-€
| | {(1n-14)
g ) ¥ el e gt | >~10 2-4 0=17 | Silt loan.caeeecee...| MLorCL A-0(B-12)
| 17-42 | Slley clay lonm........ CL A-T-G(12-16)
| 42-50 | Heavy siltloam_____..| ML or CL A- Mﬂu-_lldq} or A=T-0
(1
| 50-60 | Sandy loam...oo oo . SM or 8C A-4(1-3) or A=2-4
1) . T . 3 | | 2-4 0=18 | Silt loAM ... ececencnn- ML or CL A-0(8-12})
18-33 | Silty elay loam....____ CL A-T-6(12 16)
4343 | Heavy siltloam_______ CL ﬁ-ﬂ{ﬁﬂilﬂ} or A=7=0
=141
43-55 | Bnnd..._... gt | 8M or BP-5M A-2-4 or A-3
Bassett: 171B, 171C, 171€2, | =10 @) ) B R | CL A-4(4-8) or A6
102, 1TIEZ VT FZ, (G=10)
19-39 | Heavy loam_ ... __. CL A-B(B-101)
| 8050/ | Dowy: 2= oG A-6(6-10)
Bertram: BOOR,800C. .. coceeen. (1) >5 0-30 | Sandy loam...........| 8M A-4{1-4)
| ' 30-34 | Sandy clay loam....... SC o CL A-0{4-8)
| | 34 | Limesiome.
Bertraml: 7934, TO3B..ceenea. | 1o =5 O-11 | Siltloam. .o oo ML or CL A4 -S)’
| I 11-45 Mfdium to heavy silt | ML or CL A=G(G=101
oam.
| AhL-00 | Btratified it loam ML and SM A-4{4-8) and A-2-4
and conrse sandy
lonm.
Burkhardt: 285C, 28502...._ ___. =10 | et 0=15 | Bandy lowm....eeee...| 3N A=2-4 or A-4(1-1)
153-80 | Gravelly h:nm}' sand | BW or 8P A-1=h
and gravelly sand.
*Chelsea:  63A, 6B31B, 6IC, 630, >10 =5 0-4 | Loamy fine sand._..._. Y | A-2-4
b3F, 203C, 293C2, 793D, 293D2. 4-70 | Fine sand L | 8P or 8M A=3 ar A=2
203 F, 203F2.
For properties of Favette and
Lamont soils in 203C, 203C2,
203D, 29302, 293F, and
203F2, see their respective
series.,
*Clyde: 84, 391B. ... =10 1-8 0-21 | Bilty clay leam. .......| CL, OL, or OT1 A-7-0 or A-T-6
For propertics of Flovd and {11-18)
Schley solls in 3910, see 21-41 | Heavy loam__________| CL, 3M A=G{6=10)
their respective series, 41=60 | Heavy loam....oeea..| CL, SM A-G{G-10)
Coggon: 30200 accccecnnacane. >10 (1] 0-14 | Loam._ .- oooomcmeen OL or ML A—-I{-l-;] or A=0
(6-1
14-00 | Heavy loam. ... CL A-Gi(G=110)

Hee footnotes at end of tahle,
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gignifieant to engineering

in such mapping units may have different properiies and limitations, and for this reason it is neeessary to follow carefully the instrictions
table, The !mtls> menans more than; the sign < means less than]

Porcentage passing sieve— r
| Permeability Avnilable water Heaction * Shrink-swell poteitial
No. 4 No. 10 | N 2H capacity
(4.7 mm.) (2.0 mm.) {0,074 mm.)
| - | B
ok, aniJin, of roll i
11} 10 GO-7h 0. -2 00 0, 15=0) 1% 5 1-6 0 | Moderate,
100 1ib0 40-70 0, G3-2, 00 014018 5 1=6. 0 | Moderate.
100 ] S-40 2, 00-G, 50 0, 10-0, 14 5 6-6.0 | Low.
W5 100 - 100 55-65 1, GH=2 0 0 140 17 5 0-0. 0 | Moderate.
|
I [{E] = 110M0 0 fa-2 00 o 19-0. 23 5 0-7.3 | Moderate.
L 10 LR LU 0, 2016, 30 i, 19-0. 21 A 1=6, 0 | Modernte to ligh,
104} 104 a5 100 0, Ga-2, o0 0, 18-0. 20 [ 5 G- | Moderate,
|
1M} 1) 5= 100 0, G2, 0l 0, 19-0. 23 5.6 7.8 | Moderate,
10y 104} 5 100 UL 20~ 30 0, 16-0, 21 5 1=6, 0 | Maderate to high.
1010 LM | a5-100 0, 3=, i 0, 15-1L 20 5 060 [ Moderate,
100 10 | A-40 2001 30 0. 10-0. 14 A RGO | Low.
100 1001 5100 0, 63-2, 00 0, 19=0, 23 A 6-7. 3 | Moderate,
100 100 95100 0, 63 2 00 o 100, 21 5 6-6.0 | Moderaie to high.
1M Ty 5= 100D 0, G3=2, 00 0158 0 20 5. 0-0, 0 | Maoderate.
100 S0- 100 =25 B S0-20, 0 0, 02-0, 04 5 G-G. 0 | Very low.
L0 1] fia—50 0, G3-2, 00 0, 14-1L 18 4. 5-0.5 | Modermie,
a5 100 0015 H5-133 0. 20-0 635 0 14-0 17 4. 5-5. 5 | Moderate,
5= 100 90-95 Ah-B5 0, 20-0, 63 0 14-00 17 G 0-7. 8 | Moderate,
100 - 10K S50 2, 0016, 30 0 10-0.0 14 56-7.3 | Low
1) 10 55-55 (L 03-2, (i) 0, 14-0. 15 A6 0 | Low to moderate.
-
1040 100 a0 - 100 0L G3=2 00 0, 18-0. 23 i 1-7. 3 | Moderate.
104} 1o =100 0 63 2 0 0 18- 23 5 1-0. 1 | Moderie,
05 104 D= 100 30=90 - S50 . 101, 20 5 1-5. 5 | Maderate to low.
=100 A0-93 25-40 2, (Wi, 0100 14 5 1-5 5 | Low.
T0- 90 A-5l 310 o, S0-20, 0 i, (k2=0, D4 5 6 6. 0 | Yery low.
] 05100 10-30 6. J0-20, 0O 0, -0, 05 5 1-6.5 | Low.
10} 5= 100 S~ B, S0-20. 04 0, 02-0. 04 5 1-0. 5 | Yery low.
100 0510 TO-00 0, 632 00 0, 1u=1 21 6. 6-7. 3 | High,
a5 100 (M- 10D 45-65 0, 63-2 00 i 15~ 18 6, 06-7. 8 | Moderate,
w100 i1 1041 45-63 0. 20-0. G3 0 14-0 18 6.6-7. 3 | Moderate.
100 05100 05=75 0. 63-2, 00 0 14-0, 18 | 5 G=0, 5 | Madernte,
95100 0-05 | al-65 | 0, 20-0, 63 o, 1d=0 17 5. 1-5. & | Maoderate.
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Tavus 4.—Estimaled soil propertica
Depth to— Classification
Depih I .
Soil name and map from
svmbols Bedd- Seasonnl | surface .
rook | high water USDA texture Unified AASHO
Lalle
. Fr. M1 n.
VB, 133 e 10 1-3 0-15 Mml.ium gilty elay O or ClH A-T-G(L7-20)
For propertiea of the Lly soils |
in 118, see the Ely serjes. 45-01 Uuht silly clay lowm-..| CIl or CL A=T-0(12-10)
L 5 T e S e e L =y 1] 1=3 0=17 | Siltloam. . . ._._. CL or ML A-4(4-5) or A-G
8-17)
17-60 | Silty elay loam._ .. ... O or CH Ajl’—'ﬁﬂ'i'—ﬁﬂ}
*Dickinson:
I75A, 1758, 175C, 175D, 442C, | >10 5 0-33 | Fine sandy loam and SM or ML A-4(1-5)
4420, eandy loam.
For properties of the 3parta 33-78 | Loamy fine =and to EM or BI-8M A-2-4 or A-3
and Tamn soils in 4426 and fine sanul,
20, see their respective |
Sorics.
| ]
4098, 4000 _ oo oo =10 (* | 0-45 | Fine sandy loaum_ _____ | 8M or ML A-4({1-5)
45=T0 | Memvy bomwin, oo ... | CL A-O{0-10)
Dinsdale: 3778, 3/7C, 377C2..__.| >10 =6 | 0-14 | Light silty elay loam___| ML or CL A-G(S-12)
14-27 | Medium silty clay CL A-G(10-12) or
loam. A-T-0(12-14)
2T AR 7 — CI. A-B(R-12)
458-00 | Sandy elay 1oaMe cee.a. CL or 5C A=G(3-10)
Dadgeville: 2040, 204C_ ... _____ * =5 0-6 | Heavyailtloam_....._| MLor CL A *Jl'l':i- ) |:||r]I
=0 li=110
I 5-34 | Light to medium sty | CL A=T=0(11=14)
elay loam.
24-37 | Bity olay_ oo ooeooo| CH A-T-G{2D)
37 | Limestone,
Donman:
P 0P ] o S———— - | 8] 0-12 | Loam....eeens R . ) 4"«*'“}3—!'3'!
12-26 | Clay loam and gritty | CL A-G(8-13)
silty elay loam.
20-T8 | Olayeeen o vceccnnnaaa| OH A=T-0{2)
e e S e WSS e >l o 014 | Toam_ . _....| CLar ML A-1(1-8)
14=-27 t'.ull-\r clm' loam and CL A-B(5-12)
light elay louam.,
27-39 | Clay Sl - A-T-6(20
30-80 | Clay lonm......... ===| CL A-B(6-1
Downs: 1628, 162C,162C2,162D, | >10 ~p 0-15 | Bilbloam_ ... _.... ML ar CL A-4(4-5) or
16202, A=-U{li—10
15-45 nghl, nl]t} clay loam...| CL A-T-6(10-14
40-60 | St loami. ..o oo o ona.. CL A-t(5-11) ar
A-T-B{10-14)
Blye EBRE. . oo N =10 -3 0-7 | Bilk Toamn M. oe CT. A-G(5-12) or
A-T-6(12-14)
7-71 | Light silty cluy loam...! CL A-T-0(12-10)
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Pereentage passing sleve—
Mo 4 No. 10 . No.
(4.7 mm.) (2.0 mm.) (0074
I
100 LT
100 100 ‘
100 100
100 100
|
1o 110
100 100
100 100
05=100 90-095
100 100
100 100
05=100 Q-5
05 100 00-15
106 1040
1y 100 |
fih-100 80-100 |
1043 104
1040 S0=100
LTS (LY So-100
100 100
10y O0-11M1
AD5-100 E&-100
G5=100 Sa=100
1M 100
100 100
1100 100
100 1040
100 1040 |

200
mim.)

Pi=100)
f5-100
85-100
95-100

5-20

35-00
45-05

G0-100
80-04

55=T5
35-55

95-100

70-95

65 Ta
Bi=T0

T0-90

G5-85
=70

70-00
GO-70

05-100
05-100
=100
a0 100
D0=100

Pormeability Available water Heaction ! Shrink-swell potential
capacity
I Jkr Ju Jim, of gl FL )
201 G3 0 18- 21 6. 6-7. 3 | High.
0. 20-0. G3 0. 18-0. 20 6. 6-7. 3 | High.
0, G3-2 00 0, 18-0, 23 6. 6-7. 3 | Maderate to high.
0, 200, 63 o190 21 6.6 73| High.
2, -6 50 o 11-0 16 5 6-7. 3 | Low.
6. 30-20, 0 0, 03-0, 06 5 6-0, 0 | Very low,
2, 00=6, 30 o o11=-0. 16 5 G-7. 3 | Law.
0, 20-0, 63 i, 14=0, 18 0. 0-T. 8 | Muderate.
0, G3-2, 0D 0. 19-0. 22 G 1=-7. 3 | Maoderate.
0, 63-2, 00 0. 19-0. 21 5. 0-6 0 | Moderate to high,
0 20-0, (3 18- 18 A -0 0 | Moderate.
0, 20-0, 63 0 14=0, 18 6. 1-6. 5 | Moderate,
0, G3-2. 00 0, 19-0. 22 6. 6-7. 3 | Moderate,
0, G3-2, 00 Q. 19-0, 21 85, 1-0. 0 | Modernle Lo high.
=0, 06 o 15-0. 18 G, 1-6 & | High.
0. 632 00 0. 14-0, 18 6 6-7. 5 | Moderato,
0, 20-0, G3 0. 16-0. 19 5 1-6. 0 | Moderate.
< 0. 06 0, 15-0, 18 | G 1-6. 5 | High.
0. 63-2. 00 0.14-0.18 | 5 6-7.3 | Moderate,
0 20-0. 63 0. 16-0. 19 i G-6. 0 | Moderate,
=0, 00 0. 15-0. 18 5, 6=, 0 | Tigh,
0. 20-0. 63 0 160 18 &, G6-6, 0 | Modernte.
0, 63-2, 00 0. 18-0, 21 0 1-0, 5 | Moderate,
0. 63-2. 0D L 16-1) 18 & 1-a, 5 | Maderate to high,
0, 63-2. 00 0. 16-0, 18 5060 | Moderate,
. 63-2, U0 0, 10-0, 23 6. 6=, 3 | Moderate,
0, 03=2, 00 0, 19=0, 21 6, 1-7. 3 | Moderate to high.
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TavLe 4.—Estimated soil properties

T

Depth to— Clussification
Depih
Eoil nome and map from
aym Bed- | Seasonal | surface )
rock | high water USDA texiure Unified AASHO
table
Fr. FL In.
Favette: /
1638, 163C, 163C2, 163D, 163D02.| *>10 e 0-12 | Silt lowmie.eeeeeeneaaa ML or CL A-4{4-8)
16303, 163 E. 163E2, 163F3, 1245 | Heavy silt loom and CL A-T-0(12-15A)
163F, 163F2 mﬁlhun silty elay
15-70 Sllt loam- - ... ___.__ CL A GIE 10) or
A-T-0{12-14)
THAR.. e s mannins] oAl - 0-9 | Siltloam_._ ... ___._ .| MLorCL A-4(4-5)
D-38 | Silty clay loom...eeaa.] CL A=T7-6(12-15)
35-50 | Sill loame . e ccnanas CL A-G(8-10} or
A-T-0{12-14)
| 50-00 | Sandy loam and loamy | SM A=T=d orF A=4(0=2)
| sand,
Flﬂr.lcr 2B84A, 204D, 2840, | =10 i S 0-19 | Bandy loam,......... .| 8M A-2or A4
04C2. 19-40 | Comrse sanidy loam M or 3P, A=l=n
and eoarse loamy SW-sM
l gand with some
gravel,
| 40-60 | Band with some EW ar SW-5M A-l-a
gravel
Floyd: 198B___. ... ____..__.._.| >10 oy 0-30 | Loam and heavy loam . .| OH or OL A-T-5 (10 14)
J0—40 | Sandy loam. ... ... BU or B5M A=-2-4 or A=4 (1=4)
40-63 | HMeavy loam._ L vr 3C A-0 (3-12)
Franklin: 761A, 76180 .uooo... =10 2-4 D=13 | Sltloam. .. .oeecucee. ML or CL A=4 (4-8)
13-28 | Silty clay loam ... __ CL A-T-6 (12-16)
8864 | Heavy loam. . ________ CL A-G (8-12)
04=74 | Lonm______ ... .| CLor8C A=il (B=10)
Garwin: 118 .. __| 10 1-3 022 | Light to mediam CH ar OH A-7=h [14-1X) ar
ity elay loam, A-T-6 (15-19)
22-36 Mfdium silty elay CI or CL A=T=6 (15=18)
L.
660 | Heavy silt loam....... CL A-G (10-12) or
I A-7-6 (12-11)
Havfield:
R . | 24 O=13 | Tonmiccueciomaoooas CL A-G (4-8)
15-26 [T CL A-G (4-8)
26-43 | Loamy rlinnd with 5M or 5P-2M A=l=b or A-2-4
vel,
726ee. .. 10 24| 07 |Loam.. . |en A=l (4-8)
T=1 | Giritty silt lowm.......| OL A=l (8=12)
16-30 | LOBM . e eeee e CL A-G (6-10)
a6 G0 | Loamy sand with 5M ar 8I-5M A-1-b or A-2—4
gravel,
Judsen: BB.. .. .. .. ..._._...| 10 o5 0-30 | Light silty elay loam. .| CL or OL A—?Ii H—lljlgl?j:; A-
{12~
30-54 | Medium silty clay CL A-6 (10-12) or
loam to light silty A-T-0 (12-14)
elay loam.
54-63 | Heovy silt loam.......| CL A-G (G-10)
Kennebee: 212_._ .. ________.| =10 3-5 0-43 | Silt loam Lo light OL or CL A-G(5-12) or A-T-
silty clay loam. Gi10-14)
43-58 | RBandy loam B0 A—4(2-6)
58-72 | Heavy loam........... OL A.—UE-J.—&}




gignificant to engineering—Continued

LINN COUNTY, I0WA

Percenlage passing sieve—
Permeability Available water Reaetion ! Zhrink-swell potentiol
No. 4 No. 10 No. 200 capacity
(4.7 wm.) (2.0 mm.) (0,074 mum.)
|
Fufir. InJin, of soil pH
100 100 95-100 0. 63-2, 00 0. 18-0, 20 3 6-6. 5 | Moderate.
100 100 05-100 0. 63-2 00 0, 18-, 20 ho1-f 0 | ‘Moderate to high.
100 100 05-100 0 63-2 00 0, 18-0. 20 b5 1-5 6 | Moderate.
100 100 05-100 0. 63-2, 00 0. 18-0. 23 A B=G 5 | Moderate.
1oo 100 05100 0, 63-2, 00 0. 18-0, 20 5. 1-6. 0 | Moderate to high,
100 100 85-100 0. 63-2. 00 0. 18-0. 20 5 1-5. 5 | Moderate.
05=100 80100 15-45 2, 00-6, 30 0, 10-0, 14 & G=0G. 0 i Low.
D0=1100) 00-05 25-40 2, (=4, 30 0 10-0. 14 S5 1= 0 | Low,
T0-90 40-60 3-15 6, 30-20, 0 0, 04-0, 06 b 1-6.0 | Very low,
TO-110 i D=6l 3-10 =000 0, 2= 0 LG-G 0 | Very low.
|
1M | 104 T0-85 0, G=2, 00 0, 18=0, 22 G, 1-7. 3 | Mederate to high.
B0=1101) Ta=0h 2050 2, (W14, 30 i, 10-0, 14 i -7, 3 | Low to nunderate.
Wi~ 100 D5—-100 45-63 0. 20-1. 63 0 14-0 18 G. 6-7. 3 | Moderate,
100 100 95-100 0, 6:3-2. 00 0. 16-0, 23 3 1-7. 3 | Moderate.
10 1M BT L B3-2. 00 190 21 A 1-0. 0 | Moderate to high,
O5=100 00=95 H5=T5 0, 200, 63 0, 16-0, 18 5, G=0. 0 | Moderate
05-100 00-05 15-G5 . 20-0. 62 0 16-0, 1% 6 6-7. 8 | Modernte.
1040 104 =100 0, 20=0, 03 0. 200, 22 o1=7. 3 | High.
100 LU Wo=100 0 20-0, G3 0 19-0, 21 G 1-7. 3 | Moderate to high.
100 100 05-100 0 G3-2. 00 0. 18-0. 23 O G=7. 3 | Moderate,
95-100 A5=100 GO=50 0, G3-2, 00 0. 15-0. 19 0. 1-6. 5 | Maoderate.
k=100 =100 =51 0, 032, 00 o, 14=0, 18 S 1=00 5 | Moderaie.
B0-95 T0-90 3-15 6. 30-20. 04 0. 02-0, 04 b 1-5. 5 | Very low.
095-100 85-100 G0-50 0, 63-2, 00 0. 15-0, 19 6. 6-7. 3 | Moderate.
05-100 A5=11010 -=0 0. (i3-2. 00 Q. 14-0. 18 Lo 1-7. 3 | Moderate,
Q5=100 an=9%5 h=T5 0, (3=2, DO 0 14=0. 17 5 6-6.0 | Moderate.
E-05 TO0-p0 3-15 G 30-20, 04 0, 02-0. 4 5 1-5. 5 | Very low.
100 100 G0-100 0, 63-2 00 0. 20-0, 22 5 0-0. 5 | Modernte.
100 100 D0-100 0, 63-2, 00 0. 19-0. 21 b, 6-6, 0 | Moderate.
100 100 B0=100 0, G3-2, 00 0, 15=0, 21 5, 6=0, 0 | Moderate.
100 100 95-100 0. 63-2, 00 0 19-0 21 6.6-7.3 | Moderate ta high.
100 100 40-50 0, G3-2, 00 0. 10-0, 14 6. 0-7. 3 | Low to modernte,
1UH) 100 | T0=85 0, G3-2Z 00 0 14-0. 18 6 6=i. 3 | Moderate.



20

BOIL SURVEY

Tanue 4. Estimated soil properties

Depih to— Classification
Drepih
Boll name and map fraom
symbols Bed- Benzonnl | surface .
rock high:l:ler UBDA texture Unified AASHO
{0
Fr. Fr. in.
Kenyon: 83B, 83C, B3C2, 83D02..| *~10 5] 0-17 | Lonite. ccaccacnaacax. CL or OL A-0(6-10)
17-52 | Hoavy loam. .. .. _._. CL A~ u—w;
52-67 | Heavy loamaeeceeenaa| Ul .';—{iiﬂ-lﬂ
*Klinger: 1844, 3818 =10 -4 0-19 | Light silty elay loam ML or CL A=T=B{10=14
For properties of the Maxfold 19-33 | Medium silty elay loam.| CL | A-T-6(12-1
soil in 3818, see the Max- 3515 | Heavy loam. ... _.__ CL or 8C | A-B{6-10
field sories, 45-60 | Heavy loam. o ______ OL or 8O A-G{G-10]
Lamont;: 1MOB, 110G _______ =10 =5 13 | Fine sandy loam and 3M or BC A-4(1-4)
sandy loam,
13-28 | Sandy loam.veu.oo....| SC or SM A1
25-60 | Loamy sand and sand_.| SM or SI-5M A-2-4 or A-3
Lawler
o e S o =10 -4 0-14 | Heavy loam..........| CL or OL A—ﬁl]i{{ﬂ-l%} or A 7
| 8-12
14-24 | Heavy loame o coen ... CL A=G{f-12)
24-36 | Gravelly sundy loam S to BP-3A A-1-b or A-2-4
and gravelly loamy
) sand,
b =10 a4 017 Meveoceeeeeee-o..| Clior OL A ﬁ{{ﬁ—lﬂ} or A-T—
A{R=12
1T=38 | Taomen__ oo innnee l CL Jh"“{""li}}
38-50 | Loamy sand with EP-=M A-l-bhorA-2 4
soma gravel.
Lawson: 484......__ =10 3-a 0-32 | Silt loam. ML or OL A-{8-12) or A-T-
S{10=15)
B2-00 | Sl 1omme e e cevnme e CL A-G(5-1d)
Loamy alluvial land: 315,
roperbios Loo variahble to he
et imated,
I-ﬂjlﬂ.!lr_’ Lterracn caearpnents:
Properties too varlable to be
eslitmatiod.
Marsh: 354,
FPropertics too variable to be
estimated.
Marshan:
| =) P R - 1 |1 ] 1-3 0-17 | Gritty sllty elay lonm__| O or OH | A-T-56(11-1X%)
17-41 | Gritty sty clay loam__| CL | A=T=G(8=-12)
31-5% | Medium sand and SM or 8P 8M A l-bor A2
mixed fine gravel.
152 .. =10 1-3 0-15 | Silty elay lowm . (4, ar O A=7=-5(10-13)
1540 | Gritty medium silty CL A-G(0-10) or A T 6
elay loam. 812
4047 | loam....__..._______| CL A=G{4-5)
47=00 | Conrse lonmy sand BM, 3P-83W A=1=b or A-2-4
nnd eomrse gand.
Maxfiold: 382 o .ceeiinna. wun] 2210 13 | 0-17 | Light silty clay loam...| CH or OH A T-0(14-18)
1734 | Light silty elay loam___| CL or CII A-T-6(14-18)
400 | Yoamo oo _._...___| CL A-B{B=101)
Muck:
PR S - ¥ | 0-1 O-15 | Muekeuenoanaaaaaaon. It Muek
16-42 | Silty clay loam. .. ___| Ul | A-T-0(12-16)
e e e S | =1 0=38 | Mugk. . .cinssannasnas| L Mueck
A5-00 | Sandy loam. s A-2-4 ar A-4(1-8)
a5-60 | Siltloam___..__..__..| MLor CL

Eew Toatnotes 4t end of table,

A-4(4=-8) or A-G
(6-10)




significant to engineering—Continued

LINN COUNTY, IOWA

a1

Percentage passing sieve—
No. 4 No. 10 No, 200
(4.7 mum.) (2.0 mm.) {0.074 mm.)
10 05104 (=510
05 - 100 Ri=95 45-05
05=100 85-05 45-65
111} 100 05-100
10y L Bh-100)
95-100 0100 45-00%
05-100 Q0-100 15-65
11K} 100 Z2h=0l)
100 100 =4l
1100 100 520
100 05 - 100 Gi=50
D5-100 Ah-=100 5576
55-10 T0-93 0=20
101 Q5-100 60-30
100 (5100 A5-75
A5=00 70 90 5=15
1M} 100 B0=1040
100 100 S0-100
100 1040 TO=00
051040 G- 1104 h5-75
50-05 T0=095 o-16
100 100 70-90
a5-100 D0-100 55=70
B5=100 an-ahs 03=T5
80 05 70-95 i i
100 100 05-100
100 100 A5=100
85-100 Ho-u5 55-75
10 100 N5-100
100 100 90-100
104 100 05-100
100 75-05 20-50
100 100 85-05

Permeability | Available water Reaetlon
capagity
Fujhr. Inin, of soil phi
0. 53-2. 00 0 17=0, 19 A5 B-7. 3
0, 20-0, G 0, 15-0. 18 5 1=6,0
0, 20-0, 63 0, 15-0, 15 6. 6-7.3
0, 200, 63 0. 20-0. 22 b 0=0, 0
0. 20-0, 63 0, 19-0, 21 6. 1-6, &
0, 20-10 63 0. 16-0, 18 G, 1=tk 5
0. 20-0, 63 o 16-0, 18 G, 6-7. 3
2, 00-6, 30 0, 10-0, 16 5605
2, 00-0, 30 0 10-0, 14 & 1-6.0
0§, A0=20. 0 0, 02-0, 00 o G=0. 0
0, 63-2 0n 0 15-0, 19 6. 1-6. &
. G321 () 0, 14-0 18 -6 5
G, 0-20. 0 | 0, 0210, 4 5 G=6.10
0, A= 00 0, 15-0, 10 O G-G 0
1, 03-2, 00 0,14 0. 18 hol-G.0
B 30-20, 04 0. 02-0, 04 ABG-LG
0. G3-2. 00 01000 24 G 6-7. 3
0, G632, 00 0, 18=0, 23 G673
0 GA-2 00 0. 19-0, 21 [
0, (3=2, 00 I 19-0. 21 6. 6-7. 3
6. S0-20, 0 0, 02-0. 04 i 6-7. 3
0, 63=2, 00 0, 20-0. 23 6, 6=7.3
0, 63-2. 00 0. 19-0. 21 6 1-7.3
0. G2, (0 0. 14-0. 18 0 1=-7. 3
G. 30-20. 0 0, 02=0. 04 6. 1-7.2
0. 63-2, 00 0, 20-0. 22 0 6-7. 3
0, 63 -2, 00 0. 19-0. 21 B 6-7. %
0. 20-0. GJ 0140, 18 6 G-8. 4
2, 00-6, 30 0. 2n=0. 25 6.6-7.3
00, 20-10, &3 0. 19-0. 21 0, 0=7. 3
2, 00-4, 30 (0 20=10), 25 6. 6-7.3
@ (-1, 30 0. 10-0, 14 6 6-7. 3
0. 63-2. 00 0. 18-0. 23 0. 6-7.3

Shrink=swell potential

Moderate.
Moderatae.

Moderate.

Moderate to high.
Mondernie 1o high.
Moderate.
Modernto.

Tavw,

Low,
Very low.

Moderate.

Moderate.
Yery low.

Maoderate.

Muodernie.
Yory low.

Maoderate 1o high.
Moderote.

High.
ik
Yery low,

High.
Moderate to high.

Moderate.
Very low,

1
Hich,
AMaodernte,

Moderate.
Moderate to high.
Modern e,
Maoderate,
Moderato,



032 SOIL SURVEY

Tanue 4. Estimated soil properties

Depth to— Classification
Depth |
Eall name and map from
svinbols Bed- | Beasonal | surface
rock hl;;;nmr USDA texture Unified AASHO
I
Fi. Ft. In,
Musenting:
B L e e e [l 1 | 2-4 0=17 | Light silty clay loam CL or OL A-T-5{10-14) or
to heavy ailt loam, A-T-6(11-140
17-40 1.451 t to medium CLor CII A-T-0B(15-15)
Ity clay loam.
40-61 | Heavy siltloam_ . ____| CL A-6(10-12) or
AT-BI2-14
TV e =m | 2-4 0-19 | Light eilty elay loam...| CL or OL Ai :.{m-l-ljI .;r
T=0(11=14
' 1942 | Silty olay s .. . ....| CL or CH A-T-B(15-1%)
42-55 | Heavy sﬁt loam...___. CL A-G(10-12) or
A-T-6(12-14)
55=65 | Loamy sand........ - M A-2-4
Wovin: BB . . iiiicae- =10 24 0-23 | Light silty elay loam CL or OL A~G(8%-12) or
A-T-0(10-11)
23-30 Mfdium silty elay CL A-T-6(14-18)
o,
30-58 | Light silty clay loam...| CL A-G(5-10 Jor
A=T=G{10=11)
Nodaway: 220A, 220B.c o .. 10 -3 0-64 | Silt loAm e e, . A - ML ur CL A 468 or
A=G{10-12) '
64 69 | Light silty clay loam. | CL A-B{%-10} or
7-6(10-14)
Olin: 4000, 4080 e et [1] ] 0-23 | Fine sandy loam_______ EAM or BQ A=2-4 ur A-4{1-4)
2931 | Sandy 1odite. e e en.. 8M or 3P A-2-4 or A-4(1-4)
31-80 | Heavy loam. ... . CL or 8C A=G(G-10)
Oran: 4714, 471Buccneno oo >0 | 24| 0-23 | Loam..oeoensauenea.| CL A 6(6-10) .
23-52 Mfdium and heavy CL A-G{0-12)
oam.
62-60 | Heavy loam___ . ____| CL A-G(6-12)
Meadlyn: 399A . ______ =10 2-4 0-18 | Loam. oo ..._._| CLor QL A-B{6-10)
18-48 | Heavy loAe . .......| CL A-G(0-10)
45-60 | Heavy loam__________| CL A-G(6-10)
Richwood: 977 .cccescssncaccnas 10 5 0-20 | Silt loam_ . __. eesanas| ML or CL A-1(1-8) or
A-Gi{G=10
20-o7 | Biltloam. . ... __.__ CL A=T=0{10=1 :'-IZI
S04 | Tommio e oo sl Ch A-4(4-8) or
A-B(B-10)
Rucklon
2138, 313C.c e | 2043 >5 | 01 | Medium and heavy | CL A-6(5-10)
oam.,
1436 nlnr Tonmi oo — O ) A-G(8-12)
46 | Limestone.
2148, N4C, 214D, ... ceamea| 114-214 >b 0-14 | Loam......oooecennns L A=Bi{n-10%
" 14-22 | Clay loam........._._| CL A-6{8-12)
22 | Limestone,
Sattze: 77BA. 778B. TTRC2.......] 10 =5 O=10 | Lofmi. . eeceeceeee e CL A=4(4-58)
10-37 | Loam and sandy loam__| CL or 8C .ﬁ-::{'l?ﬁ:l or
~hi{4-%)
47-02 | Fine s';m:l and loamy 8P-8W ar EM A-1-b or A-2-4
Eand,
Spude: 177TA17TB, 177C cneneeaa| 10 g =18 1 Loam . cccinns s aamcni CL A-4(4-8) or
A=G(G=10)
18-35% | Loam and sandy loam..| CL or SC A“-t{}'_i‘i] BI;“d
35-42 | Gravelly loamy sand..| SM, SP-SW A-24 0f A=i=b

Sew fovluotes at end of table,
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LINN COUNTY, IOWA

Percenlage passing sicve—

Permeability Available watcr
No. 4 No, 10 No. 200 enparity
(4.7 mm.) (2.0 mm.) (0,074 mm.)
ta Jke. Toidin, of swil

1043 HLET] O5= )00 0, 53-2_ 00 0 20-0. 22
([114] 100 05100 1 632, 00 o 1p-0, 21
Ty 100 05— 100 0, i3=2, (W) 0 19=0. 21
104 100 a5 100 1, G3-2 00 0. 20-0, 22
(1] 111 O5-100 . G3-2. 00 0. 19-0. 21
1M LY 5= 10 i G3-2 00 190 21
14 D5=1000 15-a0 i, 2020, 0 0, (-1, 0
10 05100 O0--100 0, (3-2, 00 0, 20-0. 22
1110 95100 Hi0- 100 1L 20-2 00 0. 19-0. 21
[L] 45-100 RO- 100 0, G3-2, 00 0. 19-0. 21
100 1040 95100 . G3-2. 00 0, 18-0. 21
L 100 H5=100 i}, 63-2. 00 0 19-0. 23
11 Gi-100 J0-50 2,006, 20 0 11- 17
101 85100 25-hl 2, (-6, 30 o, 10-0. 16

045 - 104 PO-13 45=65 {1 20-1. /3 o 16— 18
100 100 70 85 I G334 W 0, 15-0. 19
95100 05=100 =G0 0, 20-0, 63 0 1610 18
45-100 -0 H0-65 0, 20-0, 63 0, 10=0, 18
11} 095100 S5-TH 0. 83 2 00 1, 15-11 19
05-100 an-a5 h0-64 0. 20-0. 63 0, 16-0. 18
05 10 PO-15 S-S5 1 201 B3 16~ 18
100 100 a0 100 0. G2, D0 0, 19-0, 22
100 100 = 110M0 0, G3-2, 00 0, 18-0, 20
jLii 100 7090 0, G3-2. 00 0 4=, 18
5100 05=100 5575 . A3-2 00 0150 19
Ah=100 D0-94 50-75 0, G3-2, 00 0, 1G=0, 15
U5~ 1IH) Wi=1000 56=T0 0, 632, M) 0, 15=0, 19
45-100 -5 =75 0. 63-2. 00 0, 16-0, 18
1 a0-9% AS-TH 0. G3-2 00 0. 15-0, 19
100 O0-05 40-60 0, B3-6, 30 o 10-1n 18
B0=-05 TO=95 3-15 G, 20-20. 04 0, 02-0, 04
1040 o= 100 H5-50 0. G3-2, 00 0, 150, 18
1 a0-95 35-60 0, 63-6, 30 0 10-1, 18
w05 70-95 15=30 f. 3020 0+ o, 02-0. 04

Iteaction !

93

Ehrink-awell potentiol

Ll

—
L 25

|l|.-l|—l|—
]

SMEER S B geEgn
oS o L B SN @eo

aw &
iz 1

Moderate,
Muodderate 1o high.
Maoderate.
Musthernte,

Muoderate to high.
Moderate.

Viery low
Moderate to high.
High.

Moderate to high.

Maodirrate.

Moderate to high.

Loy,
Moderate.

Maoderate.
Moderate.

Muoderate.
Moderate.
Moderate.
Modernte.
Moderale,

Moderate to high.
Maoderate.

Moderate.

Muoddernie.

Maoderate,
Moderate.

Moderate.
Moderate,

Very low.

Moderate.
Low or modernte,

Very low.
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94 SOIL SURVEY
Tanve 4. —Fstimated soil properties
Depth to— Classifiention
Diepih .
Soll name and map from
symbuols Bed- | Seasonal | surface
rock | high waler URDA texture Unified AASHOD
table
FL Fi, In,
Sehley: 407B. e e cccaccnnna 210 2-4 =12 | Loni, oo ncnsssmnainns CL A-4(4-8) or
A-6(6-10)
12-2% | Henvy loam . _______._| CL or 8C A-G(G-10)
23-4% | Heavy sandy lonm ....| CL or 8C A-4(1-5) or A-2-4
48-55 | Loam_____._.........| CLor 50 A=G{4=5)
Beaton: 6630, 68302, 663E, =10 =0 0= Sl loaum . . A-4(4-8)
66302, 66IF, 65IFL, 041 | 3t loam..... A-B(8-10)
+1-70 | Silt loam_____ A~4(4-8)
Bogn: A12C, 4120, 413G .. < 114 5 0-10 | Yoarn. ... . _.__..| CL A-G{4-8)
10 | Limestane.
Bparta:
AAAB AIC 41D eccancaes| >10 55| 0-19 | Loamy fine sand. .. ... SM A-2-4
19-72 | Loamy fine sand (o 8M or 8P-8M A-2-4 or A-3
fine sand.
3038, 3930 e e =10 >5 - Loamy fine sand......[ 8M A-24
3241 | Band_._______________| 8M ar 8P-8M A=-2-4 or A=3
41-66 | Light and heavy loam__| CL A-G{G-10)
Bpillvilte: 485_________________ | =10 2-4 0-53 | Lofm. e e e cacceeemaae Ol or CL A-ri!taﬁ-;.’-}}or A-
S0-00 | Light Jommi. . veeceunn. CL or 3M A-4(2-6) or
A=2-4
Bteep rock land: 478G ... <1 >10
Btronghurat: 165A oo eeeeae -] 10 o4 0-12 | Silt lonm _ ML or CL A-4({4-8)
1245 | Silty elay loam.....o...| CL A-T-6{10-14)
45-55 | Heavy silt lonm. ..o CL A-G{6-10) or A-T-
0{10=14}
Tamu;
120A, 1208, 120C, 120C2. ... =10 =5 0=16 | Lightl silty clny lonm...| ML or CL A—&I{{ﬁj—iﬂ}}m A==
16-63 | Light silty elay lonm | CL A-T-G(12-16)
nnd medium silty
¢ loam.
63-83% | Heavy silt loam_______| CL A-G(8-12)
TI20A, TI20B o eeeeemeem =10 =5 0-17 | Light silty elay loam...| ML or CL A-I]'-lllf Eﬂ-_.'ll:l}}-.‘-r A=T=
14
17=44 | Light and medium CL A-T7-6(12-16)
slity clay loam. 3
44-55 | Heavy silt loam_______ CL A-B(8-12)
55-70 Iﬂa.m&r sund and fine SM or SP-8M A-2-1 or A-3
Eand.
Tell: 3538,353C2 .. ___._ =10 =5 0-12 | Siltloam. ...ceeeeen --| CL or ML A-1(1-8)
12-25 | Silty alay lodm ... . on oo CL A-T-6{10-14)
25-32 | Heavyloam..________| OL A=G{0=10)
32-72 | Loamy sand and fine 8M or 3P-3M A-2-dor A-3
sl
Tripoll: 398....ccc... RS e p— >10 1=-3 0-14 | Gritty silty clay loam..| CL or OH A—;—gtiﬂ;%ﬂ ';:;-
14-27 | Clay loam____ | L A=0(8=12)
27-64 | Heavy loam and CL A-G(6-12)
sandy clay loam.



LINN COUNTY, 10WA

significant to engineering— Tontinued

Percentage passing sieve—
i Permenbility Availnble water Henetion ¥ Shrink-swell potentiol
No. 4 No. 10 I No. 200 eapacity
(4.7 mun.) (2.0 mm.) (0074 mam.)
| T o lim, il aaid | I
100 100 70 55 0. 63 2 00 "0 15 0. 10 P8 6-7.3 | Moderate.
5= 1M 00-05 4063 0, 63-2. 00 0, 160, 18 5 1=0. 5 | Mederate.
IME=1Ks =10 LB T 2 -0, 30 o 1o-0. 18 5, 1-6, 56 | Low to moderate,
05 100 095 45 65 0, 201}, 3 0, 16-1), 18 G G=7,. 3 | Moderate.
(L11] 1wy - LMD 0 632 00 0 15-0. 23 | 0 6G-7. 3 | Low.
1y | (LTI} 0= 100 0, GA-2 (H) | 0, 185020 O B-7. 8 | Low to moderaie,
10 LT LIS LT i), f5-2, 00 | 0, 15-0, 20 &, 66, 0 | Low,
| Ta=100 TO=40 =T 0. G3-2, 00 ‘ 0,150, 1% 7.4-7. 8 | Maderate.
[ L0y 10} 15-30 | G, 30 20, 0 | i, (0, 0= 5 06-6.0 | Very low,
( 1 1040 =20 G, 30-20. 0+ | o =0, 08 5066, 0 | Very low,
| |
‘ 1M} 1040 15350 G, S0, O+ 0, (-1, U% OG-0, 0 | Very low,
LLELY) LLEL) o-20 ‘ b, 020, 0 0, 021, 04 i 6 G0 | Very low.
905= 1HD 015 =05 0, 20=0, G 0, 160, 15 3 1= &6 | Modoerat o
1) ([L] | TO=8i % 63-2 00 0 15-0. 19 5 6-7, 3 | Moderae,
|
1014} 95100 | 20-G0 0, Gad=2, 00 0 14-0, 18 6. 6-7. 3 | Moderate o low,
|
1(H) 100 D511} b (-2, (1) 0, 15-0, 21 6, 6-7. 3 | Low to moderate.
100 [0 O5- 100 | 0 632, 00 0, 150, 20 5 1= 0 | Muodernie to high.
FLEY) Jima o= 1IN} 0, B2, 1H) 0, 15-11, 20 a G-t 0 Aloderate.
|
L 100 05= 11000 0, =2, (M) 0. 20-0 23 10 5 | Moderate,
104} 1) 05 100 | 0. 20 0, 63 190, 21 I & G600 Moderate to high.
100 100 25100 | 0. 6:3-2. 00 o 19-0, 21 &G 0 ) Aloderate,
104} 1040 | 25-100 0, 63-2, 00 0, 20-0, 23 G 1-7. 3 | Moderate.
100 100 i 95-100 | 0.20-0.63 0. 19-0, 21 : 5.6-6.0 | Moderate to high.
104 100 05100 | 0. 63-2 00 019 0.2 6.6 60 | Moderate.
1iM} LEIE (L) =20 L 30-20, 04 0, 2=11, 06 G 1-7. 3 | Very low.
1iH) | 1EH) 95 10K 0, G322 0 I, 18- 20 G 6G-7. 3 | Maoderate.
106} 100 25=100 | 0, 6:3-2, 00 0, 17-0. 19 G, 1-6, 5 | Moderate 1o high.
LU ] | THE-TIWY hi-T0 | L B3-2 (M 14 I8 hoG-0 0 Musderate.
100 LR (VT =20 @, 30-20, 04 0, 020, 06 G 1=7. 3 | Very low.
163 1) B0-00 0, G2, (M 0. Z0=0, 22 i, G=7. 3 | Nigh.
(LT 10ME Th=80 0 20-11 63 L G- 15 h G-7. 3 Moderate,
5 100 0095 M -TO 0, 200, 63 014008 6.6 7.8 | Moderate,

G18-700—T0——T
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TasLe 4d.—FEstimated soil properties
Depth to— Classification
) - Depth |
Boil name and map fronm
symbols Bed- | Heasonal | surface
rock | high water USDIA texture Unified AARHO
table
Fu. FL. .
Walford:
g L S =10 0=3 0=20 | Siltlomm. . ooeneenn ML ur CL A=4(4-3)
20-65 | Heavy =it loam and CH or CL A-T-H(11-18)
sty clay loam.
L D S =10 03 0-17 | silt Innnl.--...--...... ML or CL A—{4-8)
1749 | Siliy rluf loam...... { I. or CH A-T-6(12-18)
49-00 | Heavy silt loam.______ A=T=0(10=14 )
60-72 | Loamy sand..o.on.... 3“ or 3P-83 A-2-4
Wapsie: T77A,777B. .. =10 b 0-23 I..anm,,.,_,-,_.,...,_. CL A-4{4-5)
23=28 | Sandy lomm. . 20 or O1, A=1{1=-5)
2560 | Fine and medium SAL or SP-8AL A-2-4
sand.
Waubeek: 7718, 77102 ceeaa.] =10 =5 0-10 | Silt loam. ... ____.__. \[L ar CL A-4(4-8)
10=26% | Silty elay loam __ A=T=0{10=-14)
26-72 | Sandy clay lonm and CL or SC A-B{G-10)
- lonm,
Wanlkee:
17BA, 178D e =10 =) 0-23 | loaiiee e ececeeeeae | CLowr QL A-0(0-10)
23-38 | Loam and heavy fine CL or 80 A-hi{4-8)
sandy losm.
38=55 | Loamy sand to EM or 2P =M A2 4dorA1b
medium sand with ar B
s gravel,
STAA, "TAR, STAC ] =10 5 0=l | LomIN. e enccnsnans wne| CL A== 10)
21-36 | Loam. ... _..._.. CL A-GiG 10)
BE-60 | Loamy fine sand and EAL o BI'EM A2q
medium =and,
Wiankegan: 3504, 150R, 350C =10 =3} -8 |Bitloam ... ....... ML or CL A=d{4=5)
5-27 | Light and medium CL AT 610 13)
silty elay loam.
27=30 | Lo sood sandy b, C Lo 30 A=id (1=3) vr A=
1-5)
6-00 | Loamy sand. .. _. EM or BP-5M A-2-4 or A-1-h
Whalan: 207C2... v eeeeeena| 2-31 =3 O- 9 | L. .. ML or CL A (d4-8)
4-29 | Heavy and light elay | CL A= (6100
Loy,
20-31 | Clay loami...cewesnsae| CLor Cll A6 (512 or
A=-7-G (12-18)
1| Linmestone,
Whittler: 3524, 3528, 152C2 =1n >5 O-11 | St loam_____________ ML or CL A (B-8)
11=-32 Lip,Fhi anid medium L A-T-6(10-12
#iliy clay loam,
3237 | Heavy loam_ . L A (B-100)
S7-60 | Loamy fine sand and | SM or SP-5M A-2-4 or A-3
fine ennd, |

UThe pll values are for measurements mde in water,
# Perched water table at o depth of 1146 1o 2 feet during extended
wet periods.

* Bedrock at a depth of nmmmmnu-l_-. 2 to 3Ly foet,
! Perched water table at a depth of 3 to 346 Teet for shorl periods
during extended wet periods,



significant to engineering—Continued

LINN COUNTY, IOWA

a7

Pereentage passing sieve—
Permeability | Available water Reaction ! Shrink-swell potential
No. 4 No. 10 Nao. 200 eapacity
(1.7 mm.) (2.0 mm.) (0,074 mm.)
I [br. In fin, nf wail pH

100 100 95- 100 0, 63-21. 00 0, 1813, 23 5 6-6. 5 | Low,

104 104 05100 0, 06 0, 20 0 15-0, 18 & 6-6. 5 | High.

100 100 85100 0, 63-2. 00 0. 18-0 23 5 6-6. 5 | Low.

100 104} 95100 0, (-0, 20 0, 15-101 I8 & 1= 0 | High.

L] 100 U100 0, G2, 00 O, 15-0, 23 6, 1-6. 5 | Moderate,

100 05100 520 6. 30-20, 0 0, 02-0, 06 6. 6-7. 3 | Very low.

10 100 A5-TH 0, 63-2, 00 0. 15-0, 19 A5, 60, 0 | Moderato.

1003 104 35-60 2, D06, 30 1000 14 5. 1-5. 5 | Low or moderate,

100 104D ol 6 30 20. 0| 0, 02-0, 08 5 1-6, 5 | YVery low.

1100 100 a5 100 1L G3-2, 00 0, 19=1, 22 G G=7, 3 | Moderate,

1 100 Wh- 100 0, G3-12, 00 0, 18-0, 20 S 1-0, 5 | Moderate to high,
05100 50-90 40-6G5 0, 20-0, G3 0. 14-0. 18 6. 1-T. 8 | Muoderate,

1043 5100 6580 i G2, 00 L 150 20 B 16 b | Maderate,
Pi-100 LR L 14 7 R e o
85-00 T0-85 3-15 6. 30-20. 0 020 06 6 1-7.3 | Vory low,

104 W5-100 520 0, 632, 00 0, 15-0. 20 G 1-7. 38 | Moderate.
05100 05100 76 0, =2, 00 0, 1d=00. 18 A =l 5 | Modernte.

TiHD =101} 10=20 i, S0=20, O 0, 02-0, 0l 5,6-6. 5 | Very low.

100 100 05100 0. 6532, 00 0, 190, 20 01=7. 3 | Moderate.

100 100 15100 0. 20-00 63 N 19-0, 21 5 1-6. 5 | Moderate.

100 G0-100 30-75 0. B30, 30 0100, 18 518056 | Moderate.

100 40-100 520 G 30=20, 0 0. (-0 00 5 0=0 0 | Very low.

104y D5=100 A5=TH 0. G3-2. 00 0o 14-10, 18 & 1-6. 0 | Aoderate,
05100 00-N5 B30 1) G3-2, 00 0 14-0, 18 4. 55, 5 | Moderate.
a5-100 90-95 60-70 (. 20-0. 63 0 16-0. 18 f1-6 5 | High

100 100 95-100 0, Gi3=2, (0 0. 15-0, 23 0, 0-7. 3 | Moderate,

100 104} 45-100 0. 63-2. 00 o 15-0. 21 5, 6-6. 5 | Maoderate ta high.

1n 00- 100 AB=T0 0, B3-2, (0 0. 14-0, 18 5 0-0, 0 | Moderate,

1y 100 5-20 0, 63-20, 0 0, (4-0, 06 5 1-6.0 | Very low.

! Bedrock at a depth of approximately 204 to 844 feet.
* Perched water table sl o depth of 1 to 2

wael perjods,

fect during extendoed

? Waler table generally at a depth of more than 5 feot; perched

periods,

waler table muy be at a depth of 2 to 3 feet during extended wet
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S01L SURVEY

Tanue H.—Magineering

[An asterisk in the first eolumn indieates that at loast one mapping unit in this serivs i= made up of two or more kinds of soll. The soils in
for referring to other series that

Suitalility as source of | #oil features affeeting—
Sall aeries — B
and
map symbols
Tuspsnil Sand Giravel Road fill Highway location Foundations for
low buildings
= S JI_ —
Aredale: 4264, 4268, | Gowl in Nob suitable: | Not suitable. .| Fair to good: High organic- Fair to good bear
426C. upper 1 to thin, dis- frir o ool malier eonient ing capacity;
2 oot fair eontinuone, eompaction, in surfaee Inver; Tow ponmpiressi-
oW sandy bearing OO NAY bility in sul-
diepth of 4 lnyer. capacity, and QUCUr in some strofnm; uneven
feot, shear strength; outs; high consolidntion;
mindernte aEerpitibility Lo moderate
shrink-=woll frost aetion shrink-swell
potential. where porkels petential,
of waler-bearing
sand veeur,

Atterberry:

2914, 291B. _......_| Fanir: only Not suitable. .| Not suitable..| Poor:  fair boar- | Nearly level Muoderate to high
thin layer ing enpacity topography; compressibility;
with anid shear arsannnl high uniform eon-
maoderate strongih; water tabile; aplicdation: fair
amounts of modernto o low horrow benring
orgunine high shrink- potential, eapacity.
matter. swell potential;

dimeult to -
ecompact to high
drur];:\:.

[ s: ) I SS—— N L Mot suitable | Not suitable. .| Poor: fair bear- | Nearly lovel Maoderate to high
thin layer to a depth ing eapacity topography ; eompressibilivy;
with of 48 and shear acasonal high uniform eon-
moderate inehes; falr streng il - waler Lable; solidation; fair
amounts of below erate 1o high low borrow bwwring
organic depth of shrink-swell potentialy eapacity.
mialier. 48 inches. potential ; water-bearin

diffienlt to sand oconrs in
eompnet Lo plaees bilow
high density, depth of 45
inchos.
< 1. ] [ Fair: thin Fulr below Poor: small | Fair to poor Lo Seasonal high Maderate ta high
layer of dopth of 42 amount of depth of 42 water inbie; eompressibility ;
organic inches; line viel at inches:  fair o low borrow uniform con-
mabler. and coarse pth of 42 poor bearing Imh:ntim; livw solidation; poor
sani with ineles; con- | eapaeity ; mod- )aring capacs bearing capac-
some taing too erale to high ity Lo depth of ity and shear
gravel, man shrink-swaell J.'S inches, poad atremgih; gool
inp i otentinl de below depth of benring enpacs
low depth of 42 inches, ity and shear
42 incles, strength helow
depih of 42
Inehes.

Basaett: 1718, 1716, | Fairin upper | Not suitable. .| Not suitablo. .| Good below depth | Generally ralling | Good bearing
171C2, 17102, 12 to 18 of 15 to 24 topography; eapacity helow
1T1E2, 17T1F2. innloes. inchea:  low fair to good depth of 24

low In cunpressibility ; bearing capac= incheas low
Organic- enstly com- Ly ; seepage in evnpressibility;
matier con- pacted to high BOMLO CULs] possible uneven
tent; poor density. perched water eonsolidation.
helow table in wet

dupth of 24 SISO,

inehis;

clayey; low

Tertility,
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interprefations of soils

auich mapping units may have different properties and limitations and for this renson it is necessary to follow carefully the instructions
appaenr in the first eolimn of this faalle

permieahility.

Sofl Fentures affecting—Continned =oil limitations for
sewage disposal
Farm ponds Drainage for
erops m Terraces and Grassed Hoptic tank Hownge
pastine diversions walerways filter ficlds Ingoons

Reservaoir arcas Embankments

Maoderate per- Adegunte Nol needel ... Sand sirata Features Blight where Moderate whore
meability; strongth and helow depth of favorable, slopes are less slopes are leas
sand len=e= stability; fwir 3 foot in places. than A pereent; than 8 pereent,
O Lir good enm- miodorate sand siratn
risservodr bats paction; Jow whoere slopes and pockots;
tom ghould ba permoeability are 5 oD maodorate
searified and when pereent, permeability.
compacied, compacted,

Sujtubile sites Fair stahility; Sensonal high Featurea Features Maoderniae: Modorate:
unlikely; medinm comi- water table; favorahle, favoralide, perealation moderate
moderate Lo wreasibility 3 moderate rite restricied permenhility.
miederpiely WIr COmace permenbility; by o gepsonal
slow puertine- tion nb opli- Lile functions high water
Lility; may miim madstre satisfacworily talile,
need to be ponbont : mod- where necded.
scarificd and erate 1o high
rnr|||u|.t.‘ll'i|. (1] hhl’i:lk-.'l-“‘l'“
prevent potentinl
A,

Suitable sites Fair =taliliiyv; Beasonal high Features Features Maodorpto: Modernie:
unlikely ; rapid wedinm com- water table; favorable. Favorable. perealation moderaie
pormeability ressibility maderate rute restricted permeatality;
and eonrse nir compag- pormoeability by a seasonal Cconrse-
texbured tion at opti- tile funotions high water terx el
miztberial Taedow poninn peisbire satisfactorily talile; oonrso- material bielow
dopth of 4% content; wheere peeded texturcd depth of 4%
inches, moderate 1o material below inchis tao

high shrink- dopth of 458 sres o

swell potential, inehis, ol water,

| Suitable sites Fuir stability, | Seasonal high Features favir- Features favor- Muelernie: sen- Hevere:  sule-

generally un- medim eonn- water toable; able, able, zomal high soil =emi-
likely ; rapid pressilality, tile funclions water tablo; prervions il
permenhility andd falr come- well where Pt filtering pompaeted;
Baloow dlopth paction to nesled. material at substratum
ol about 42 depth of 42 depth of 42 Loy proruns o
inehes; sub- inches; poor inehes, hold waier.
mhrzalaiin Liws Taw "nnﬂ MJ.I.I'I“.-
prorons G Daold iy, fir comes
water, pavetion, nnd

alight eom-

lmw:ihilii}'

wlow depth of

42 inchis,

Slow permea- Giood stability; Generally not Subaoil low in Sensonally wet Moderate where | Moderate where
brility when ensily eo needed ; seop- fortility ; stone and goapy; Lo slopes are less slogies nre loss
e ted pacted to low Age mAy occur line nt u:inpth cetnblish vege- than 9 per- than {1 pers
oeensionnl permenbility in places. of 18 1o 24 tation, tile eent; Bevers cenl; sovere
poekets and adoquate inehes; cuts needed on where slopes where slopes
strata of sand; strength and should be held glde of waler- are more Lhan are more
miay need to stability; low Lo A MinAmm WaVs Lo con- O percent; than O puer=
b comnpreted. L’llllllllfl'bﬁli.‘rll' tile drainage trol secpage. restrieted cont; ennd

ity large needed where pereolation pockets in

boulders in wil spols may rates; mod- places; mod-

pluees, develop. erately slow crately slow
peemenbility.
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2ol series
and
map svimbols

S0IL SURVEY

TaBLE 5.—FEngineering

Enitability as source of —

Bail features affecting—

Tapsail Sand Giravel Toad fill Highway location Foundations for
Tovwe Bnililinges
Bertram: 0090, 808C...) Fuir:  lime- Fuir: poorly | Not saitable; | Good:  gomd Hard feswelurend Linestlone at
stone nt bedrock bearing eapar- limestone ot depth of 20 to
depth of 20 sanid; limes genoerally ity and shear depth of 20 to A0 inehes,
s b stone atb suitable lor strengil; bed- 40 inches; roll-
inches, depth of 20 erushing. rock exeellent ing topography;

Berteand:

Burkhardt: 285C,
285D2.

*Chelsen:  GIA,

638,
63C. 63D, 63F, 293C,

293C2, 2030,
20302, 293F,
203F2,

For interpres
tations of e
Faveue and
Lamont soils
in mapping
units 53
29302, ?'“!'L
20102, 203F.
and 293F2,
refor to the
Fayelie amd

Lamont series,

"Ulyde: B4, 391B
Tor interpreta-
tioms of Flowed
and Sehley
polls in map-

ping unit 3910,

=ew Floyil anel
Zehley sorics.

T93A, 7938

Fair to good:
only thin
layer of or-
ganie
matter,

Fair to depth
of 1 foot;
VETY por
below.

Poor: low in
Organic-
matier
econtent,

Fuir to good
to depth of
ahant 20
inehes; high
water table.

1o Al
inghes,

Not suitable:
thin disgon-
tinuonus
aand strats
Iwlow n
depth of 3
to 4 foet.

Good:  wells
graded sl
and gravel
Beeloow depth
of 1 foot to
114 feet.

Gnnd. :.r-

ﬁv :.mi

miedinm
annid,

Not suitable..

Mol suilable

Fair: well-
groded sand
nod grovel
below depth
of 1 foot Lo
144 feen;
smonnk of
gravel gen-
ernlly low.

Not sultable. .

Not sultable..

il ernshed.

Fair to poor: fair
Lo poor bouriug
capneity;
atable i wct
dillicult to vom-

range ui' oplis
mum mioisture
content for comes-

paction,
d: wr:'ll-

BII.II
|||h'.l gravel; very

low Lo nc%' il
com pressibility,

\’cﬂ'

Good:  low
shrink-swell
potential; good
workability un-
leas fines are
less than 15
percent; Incks
stability under
wheel londs
unless danp.

Very poor:  high
waler Lalilie;
high arganics
matter eontent;
proor Bearing
capacily; md-
erate to illgh
shrink-swall
potential.

harraw poten-
tinl low llmnuw
of rock.

Fair horrow
tential; hig[lm-
volume chonge
on compaction;
Tair o poor
:N.‘ﬂ-rlng capae-

Ly.

Good bearing ea-
paity; l.*:'iIH]i'hfru
on steep slopes;
good shear !
strength.

Illgh.h' erodible;

ilieult Lo veg-
etate; loose
ennd maoy hinder
hauling apera-
tions ; stepage
muy oerur in
deep euts.

Poorly drained;
high water ta-
ble: high ars
ganie-matior
eontent; highly
susceptilble Lo
frost netion,

Medinm Lo hi
eam]:rna.dhiﬁty,
fuir to poor
hearing eapacity
saturation may
ean=e soll o lose
eohesion and
selile; subjeet (o
liguefaction,

Good hearing ca-
pacity and shear
strength; Hitle or
1o volume
change if wel,

Low mm}rrcub
Iilitw; fair Lo
o shear
strength; low
water mi:lr.-:
rapid consoli=
dation; may
begome quick
and flow il be-
low water table
during exeavi-
tiom,

Poor bearing ca-
pacity ; high
water talile;
UNOVEN eon-
solidation,
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interprefations of seils—Conlinued

Soil features alecting—Continued

Haoil limitations for

rosiddum

fractured
limestone ab

depth of 20 to
A0 inehies,

Hites fﬂmmllj‘
unlikely;

Fair stahility;

fnir gompae-

Nat nooded. .. ..

Features favor-

able, but slopes

Features favior-

ahble,

Slight: modernie

permeabilivy.

sowage disprosal
Farm ponds Tirainage for
I rrn|m“nntt Terraces and Crassed Septic tank Sewnge
pasture diversions WALCPWAYA filter flelds lngoons
Reservoir areas Embankmenis
Muoderatoly Porvious oven Not needed. -.... | Limestone at Highly eradible; | AModerate to Bevere:  (rae-
: rapid permea- when eam- depth of 20 Lo glll'fwlt to BOVETR:  poor tured bedroek
Liliky in upper pacted; high 40 inches may construet and filtering man- at dopth of
port; mnierial stahility ; sus- hinder cons mintain torial and hed- _ﬂﬂ 1o Al
iy [HOPOIS Lo coptibility to struction; low fertility. rock al depth inches,
hold water; piping; low difficult to of 20 w40
thin, discon- shrink-swell maintain, inehes,
timenes clay protential.

Mendernie where

slopes are less

corse stratain tich at opti- commonly are than ¥ percent;

plaeis helow s I kst e short an BREIMIPHTV IS

dopth of 3 w content ; modis irresular when com-

1 feet. i o high paected,
eampresaibility; eonrse struin

Very rapid per-

Pl pusistanee
to piping in
SOIE ATENS.

Permeahle even

Not needed. ...

Shallow over

Highly crodible;

SElight where

in plaoes below
depth of & to 4
et

Spvere.  very

meshility ; though coms sand and gra- ifficult to slopes are less rapid permea-
sghallow over pacted; falr re- virl; highly eros virgeiale, than & percent; Lility; sube
snnd and grav- Alstanee 1o - dible; irregular modernte where)  strabum oo
el; too porous ing; negligible i phy: elopes are o to porons to hold
i hioldd water. volume change difficult 1o 0 perecent ; waler,
i wt, maintain. severe where
Hllll“'.‘i e e
than 9 percent;
very rpid por-
meability; se-
vere danger of
contaminsdion.
Rapid permea- Highly erodible; | Not needed......] Highly erodible; | Highly erodible; | Maoderate whera | Bevere!  ma-
hiliLy : ton low shrink- poar work- vory low avail- slopes are loss terial too

puoreniis tos hiold
wnter,

swirll potential;
poar resistanee

ablity; diffi-
cult to main=

able water
capacity; diffis

than & percent;
sieviere where

porous Lo hold
Wiler.

Lo piping: seep- tain; unstable oult to vege- slopes are more

age rate high. ol slipea, tate. than @ pereent;
rapid permea=
bility ; severe
danger of
eontamination.

Moderate perme- | High organic- High water table; | Nearly level to Wet and seepy; Severe:  high Moderate: high
ability; oe- matter eon- boulders moy gently sloping tile needed to water table; organic-matter
eaxional sand tent in surface interfere with waterways; control scepage subjeet to eontent in sur-
lenses regquine Inver; Moir sin- drainmge; <aml semsonally wet i eatablish concentrated face layer:
sealing; high hility; fair to FLrata may nnd seepy. vegetation; runofl; perco- rreeivies loca)
waler table; GO HIc- beeome quick. boulders inter- lation rate runofl; strati-
nearly level tion; low per- Tore with con- reatricted by a hed coarse
topography. meability when gtruction In high water muaterial in

compascted pliees, L table. places.
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Aol mrie
and
map svinbols

BOIL BURVEY

Suitability as source of—

ol fentures affecting—

Topsail

Sand Cirnvel

Coggen:  302C2......
[ F b v (S
Fuar interpreta-
tions of Ely
sl in map

ping unit 118,
=i Ely series.

[ RS A

®lhekinson:

175A. 1758, 175C.
17 2C,

4420,
For in
tioms «
Sparba and
ama solls In
mapping units
a4 ZIE! aned
442D, see
?mrl.u nmnel
I SOFIeE,

retn-

Fair o depith
of nhout 14
[T I

Fair to good:
wevanmnl
high water
table: high
Orgnnice
mntler
content.,

)

Cinsindd s
diguth of 1
foot to 112
feot; fair
to depth of
1'% tur 3
feet; poor
Bl

Not suitable. .| Not sulinhle

Nol suitable

Not suitable_

Not suitable. | Not suitable,

Gionid below Fair to poor:
depth of =mall
about ¥ amount of
’I'l't:t.:I gravel,
o ly
graded flne
and medi-
win sund.

Rond fill

Good:  Tow com-
prrossibility; fair
to good bearing
eapacity; easily
eompeeted to
high dens=ity;
moderate
shrink=swell
prortenLianl,

Viory poor:
bearing eapae-
ity and shear
strengih; sen-
sonnl high
waler tablo:
h';rll CONIneEs-
ibility; high
nrgnnie-min ler
eontent Lo a

sth of abaout
A feet or more,

Vory poor:  high
OFganic-matter
content below
depth of G 1o 20
inehis; high
shrink-2woell
potential;
difficult to com=
[EELTRLS

poar

Ciowned s growne]
workability;
low eomipressi-
Lility ; gownd
benring enpne-
ity when con-
i,

Mighway laeation

Foundations for
low buildings

TAnLE 5.—Engincering

in some euls;
suzceptible to
frish netion
where wet sand
poekets ooour.

Seasonal high
waler table;
anlyject to
Themmdinnge, oo
bearing eapac-
ity and shear
strength.

Subjeet 1o flood-
ing; seagonoal
high water ta-
Iilis; proor bwear-
ing capacity and
shear strength.

Lol “‘urkﬂh“i'l-}'
exeept where
fines are less
than 15 pwer-
cent; hig
mnisture eon-
tent in some
deep outs;

highly eradibile ‘

Epepage may occur | Fair to good bear-

ing cnpacity
and shear
steength; low
o pressibility;
unesen eonsoli-
dation,

Someonnl ligh
waler table:
anljeet o
Muoposedingg; high
compressibility
i ueven
consolidation,

High comjpres<i-
bility with un-
even eonsolida-
Lo subjeet ti
Momacdingg; sen-

eonnl high water i

tabile.

Cood benring
eapreity and
shear strength;
low commpiressi-
Iilivy and low
shrink-=well
potential,
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Soil features alfecting=—Continued
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Eoil limitations for
sewage disposal

Farm ponds

escrvair arcas

Embankments

Drainage for
erope and
pasture

Maoderately slow
permenbility
sand pockets
in plaees.

High organie-
matter son-
tent: nearly
Tl Qovprarg=
raphy; ~¢1-|1In:-]ﬂ.'l
o fonding.

Nearly level
topography
maoderntely
slow permen-
hility if roan-
pactod; high
organie-matier
content below
tepth of 6 o

20 inches; sub- |

jeet to
londing.

Substratum o
porous Lo hold
water: rapid
prermcability,

G stability;
Tair bo goc
compaction;
low permieabil-
ity when coms
pavoted; good
workabilivy.

High organie=
matier eontont
in upper & fect
or more; diffi=
enlt fo conn=
et high
shrink-swell
potential,

Migh orgnnie-

matter eontent
furlow depth of
G to 20 inches;
JHMIE O -
tion when wet
high shrink-
=well potential,

Pervimes whien

o pacted ;
low ahrink-
awell potential;
o pesislance
to plping.

S8 -TOS=—T G

Generally nou
sl 3 Oeen-
slonal scepy
Spols.

Sensonnal I“Ellcl»
wator tab
subijeet to
Aoording : -
ernlely slow
permeabilivy;
tile funetion
satisfuctorily
where needed.

Remsomal high
water table;
moderato -
meability;

Lile functions
satisfnetorily
whare needoed,

WNob needed .

Terrnees and
diversions

Cirassed
“’!fl‘mll}'ﬂ.

Septic tank
filter Hields

Hewnge
lngoons

Atone e it

doepth of about
14 to 24 inches;
wel areas in
plaers alter
torraces instals
led; euts should
be held 1o a
minimumn ; low
ferulivy in
den=e sulw=oil,

Terrneies nol

needed ; fens
tures favornble
for diversions,

Fratures favors=

alile,

Mighly erodible;

oMl Lo
maintain; cuts
should b lield
to o minimum
Trreauss of
lnw-f&"rltilhy,
droughty
subasnil. .

Seamonanlly serpy
and wet; tile
nisedhisd to con-
trol wetness to
estabilizh
viegetation,

Seepy; tile

nevdled Liv covti=
trol seepage
to catablizh
voegetation,

Seepy: tile
preded b con=
trol !m-ﬁn;e i
eatiblis
vegeintion,

Highly erodible;
diflicult to
voegeiate,

Sovere:

Moderate where

slopies are liess
than U pereent;
seviere whoere
slopes are more
than 9 pereent;
postriotid puirs
eolation rate;
maderately
HIII“’ |H'I'|II|.:"'
allivy,

ACf-
sonnl high
water tahle;
subjeot to
ﬂn{sdln ' -
=tno [
eolntion ]:l"l.

Yery sovero:

scasonal high
waker Lahile;
subject o
Hosding,

Shight where

s are Jess
s O prer-
cent; mod-
erante whore
slopes are 5
to U percent
BV “‘-IH"II'
slojues are
mne than 9
pereent; poor
liltering ma-
tierind mny
allow offluent
to travel long
distanees,

Bevere:

Moderate where
slopes e 2 Lo
9 pereent;
severs whers
slopes are
more than 9
LB R ) B sl
pockets in
plaees; mod-
crately slow
prermmeadility.

mioil-
crately slow
perrmmenhility
soneonal high
water table;
subject to
Memmding; high
organje-
matter
content.,

Bovere:  mod-
erately slow
prermenbility
seaszonnl high
water table;
subjeet Lo
Nosding: high
arganic-mutier
content boelow
depth of 6 to
20 inches,

| Severe:  mod-

erntely rapid
permeability;
snalusod] famy
moarnigs Lo
old water,
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TaprLe 5.

Euitability as source of—

SAail features nffecting—

Engineering

Giravel

Bz 11

Drickinason—Continied .
4098, 409C_. . .

Dinsdnle: 3778,
I77C, 3T7C2.

Dodgoville: 2048,
204C.

I Ciond in

Topeoil Sand
|
|
Goal 1o Fair below
depth of 1 dopth of 2
Tosonl tox 1% Loy o3 Teel;
feot; fair to unsuitable
Juisir i ab degith of
depth of about 3
e to 3 feet,
feet ; paoor
Tretorw,
Giwnel:  suire Not sultable
faee layver
high in
OFgAnic
matier con=
1ent.,

it | Not sultable..
LTS F]

nll -upelrftmﬂ |

laver; bed-

roek ot

depth of 30
Lo 4

inehes,

Yery poor to
ot suit-
able: =small
it uf
gravel may
b above
the glacial
till.

Not suitable. .

Not suitable:
i gravel
Beelow
depth of 30
1o 40
inches ;
limestone
suitabla
for erush-

Goand:  good
worknhility and
Iu'ﬁr m?nprwh
nlity in upper
|ml‘t; wﬁ“ﬂf in-
ow depth of
about 3 feet,
low evmnpressi-
biliey and
easily com-
pacted to high
density.

Fair in upper 20
1o 40 inehes:
good in the
Lill; Fair (o
good bearing
capaety;
good compac-
v eunnd
warkahility:
low pompross-
ibility below
depth of 20 to
40 ineles,

Fair to poor in
uppaer S0 1o 40
inehes; surface
layer high in
arganic=matier
combent; bed-
rock good at
dopth of 30 to
Al inches if
erushed.

Highway laeation

Foundntions for
low buildings

Highly erodibile;
high moisture
eontenl in some
cuts; o] bears
ing eapavity
and shear
atrength below
depih of & o
3z foel,

Surfoce loyer
high in organic-
matter content;
SCCpagn may
GOCUr N SO
cuts; high
frost-heave
pitential in
sand pockets,

Hard levels
bedded lime-
slone ot
depth of 30 to
40 inclws; sur-
fnee lnyer high
in organie-
matter con-
tent.

Ciood braring
capacity and
shienr strongth:
low pomiprossi-
bility and low
ahrink=2well
pstenstinl,

Good hearing
capacity and
shenr
strength; low
mmrrmihilily
in till; subject
Lo frost selion.

Limestone hed.
rock at depth
of &0 to 4
inches,
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Sonl features affecting—Continued

Sonl imitations for
sewnge disposal

Farm ponds

Dirainage for

inehies ; offfuent
may contumi-
nate ground
waler,

I il o erops and Terraees and Grassed Zeptiv tank Hownge
pasture diversions waterways filter fields lagoons
Rueservoir nrens Embankmenis |
Upsper et of Pervions when Generally ol Highly erodible; | Highly erodible; | Slight to mod- Severe:  rapid
subxall i too eompaeted: needed : hills posiar stability iffirult to erale whire permenlility
porous to hold low ehrink- side seepage on sleep vegelate slopes are loss in upper part;
water and has swell potential, in some arcas; slapes; difli- than 5 per- muterind too
rapid pere and poor res tile may be cult to mains eont ) mod- L TR
menhility; sh=tanee (i beneliednl fn bavin ridge sl erale where wild waker;
lower part of piping in these spota, channel; may slopws nre 5 (o glucial till of
sulxoil in upper part of expeown highs 9 percent; slbEteatum
glacial till has subsoil; easily density su severe where has mod-
slow perinea- eompacted L =oils, and wet slopes are erately zlow
bility when high density spHils mny et Lhan 0 permeability.
compaotod, and modernte velop after percent ; rapdd
volume change terracing. permeability;
with moisture minderati
in lower port danger of cons
of subaoil and tnminntion in
substratum, upper subsoil;
muoderately
slow permea-
sility in loower
surhandl
|
Muoderately low | Adequate Not needed._.___ Eoil features Heepy; tile Elight where #light whero
permmealiility strengil aol faverable, needed Lo slopes arc less alapes are
whin eonm- stability: slopes 1ypl- eatablish than 5 per- T thian 2
sl casily com- eally uniform vegetation. eent; moderate pereent: mod-
LLom pacted below but cuts whre slopies erate where
shontlad D depth of 30 should be held are 5 to 9 per- slopes are 2
searificd and 40 inchies: Lov s mindmnem eenl; severe to O pereent;
compueted; modernte ex- Lo vl ex- where slapes seviere where
sand pockets pansion pi- posing the are more than slopes are
winl lenses in tential, small underlying, 0 pereent, maore than
places, volume ehange Tow-fertility prercent;
bilow depth glacial vill, mioddernioly
of 20 Lo 40 slow permen-
inehes, bility in
Iower part.
Fractured lime- | Limited mo- Not needed. . ....| Soil malerial Bedrock at Maoderate where | Severs on all
stone at depth terial avail- above bedrock depth of 30 to glopes are less elojes;
| wf 30 1 40 abile; diflicult favorable but 40 inches may than 9 per- fractured
inches; ex- 10 compact Tirmestonmme baal- interfme wilh cenl; severe Iredrock at
iV S0 high density. rock at depth construction, where slopes depih of 50
age: clavey | of 30 to 40 are more than 1o 40 inches.
resadlinm thin inches may 0 percent; bed-
and dizeon. | interfen: with rock at depth
Linuous, construction. of & Lo 400
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Suitability as source of —

TanLE §.—KMngineering

SHoll features affecting—

poir hearing
capacity.

Toprnil Sanil Cirnvel Itond fill Highway loeation Foundations for
low buildings

Donnan: l

[ - JRR— ) L T Not suitable_ .| Not suitable__| Fair to poor in Sensonal high Seasonal high |
layer of upper 20 to 40 waler Lol waler table;
organic inches; narrow high suscepti- high shrink-
mntter; range of moiss hility Lo frost swell polentinl; |
sensonally ture for satis- henve; size of high compressi-
wet. faotory sompoe- nrea generally Bility. |

tion; very r amall,
Lclow e imf

20 to 40 Inches:

high shrink-

swell potential,

7828, 7A2C2. _._____| Fuir to depth | Not suitable. | Nob suitable. | Fair in upper 20 Sensonal perched | Bubstralum sulbe
of 24 Lo 40 fneles mllur talle; Jjeet to hd
inohes; fuir bearing Fh EusoepLi- volume ohange
NETY poor enpacily; very hility Lo frost il imitinlly
Trelow, LTS "W heave; surface drv; uneven

drpth of about. | layer mod- consolldation;
24 inches; | erately high in fair hearing
I Wurk- | orgame-matior cupagily and
nhilili\'- when content. shear strength:
wret; high | high commnes
shrink-swoll prissibility,
potentinl.

Downs: 1620, 162C, | Good to Notb suitable_ | Not suitable: | Fair:  high Itolling topogra- Medium to hi

162C2, 1620, 16202, depth of 12 no gravel, shrink-swell phy; high mmprcnihlfi:. .
inches; protential moisture may uniform gon-
fair below, difficult to com- | be encountercd solidation; fair

pact to high in decp culs; bearing capues
dimsily; very sy L0 vepe- ity nnd shoar
narrow range of mw fair bear- strength,
moisture for gdcnpnolh

salislagtory an

eompaction. strength.

Bly: 4260, aeeea L Lo Nob suitable..| Nob suitable..| Pour,  modernie | High organic- Poor bearing ea-
depth of to high shrink- MALLET content; paelvy : moder-
about 24 awirll potential; soasonal high ate 1o high
inches: difficult to water table; cumprmlhﬂlh :
high in compact; sur- subjeet to subject to
ﬂrsﬂhil‘- T 'IHJ'PI‘ I:iu]l 'Ilrzil rlt‘rrﬂnw 'I|:|| q.l uvﬁrﬂlm
mniter In organie- for short dura- for short dura-
content, matter eontent; tions, tione,
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=ail limitations for
sewage disposal

Farm puds

Reservoir arcas |

e —— |

Fmbankments

| Laow relicl;

suitable sites

unlikely; very
Elow permen-
Lility.

Laovw rolief; vory
alow permen-
bility ; reser-
volr amen oot
always uni-
form and may
contain sand
poekels; arcas
typically
small,

Reservolr Dil-
tom should be
searified and
eamparted ;
FOITI B g0
enn he o
expected;
midernin per=
meabllity;
unilorm
miaterial.

Moderately slow
permeability;
dillicult to
eI
COATE
textured layer
may be en-
pomnberieed
below depth
of 4% inches,

Poor workabil-
ity imper-
Violls W ;
cormpnebed
high ihrink'-_
swell potential,

Fair stability;
wior work s
ility; impor-

vious when
rnpacied,;
high shrink-

awell potential,

Fair stalillity;
reditim o
high comjpress-
ihilitf: Fls-
eoptiblic 1o
piping.

Fair stability;
mudornto Lo
high shrink-
swell poten-
tinl; high in
organie-matter
content.

Droinnge for

permeability;
tilee may not
waork In all
ATEE,

Perched water
tnble in wet
periods; very
Elow permdi-

bility.

Seascnally wet
due Lo seepage;
e interceptor
tile.

erops and Terraces and
sl diversions
Zeasonnl high Not needed
water table; Irrenuse of
very show wopography,

Seazonally wet
and scepy;

% ghort
andl irregular;
euts should he
held to o
minimum be-
vase of low
fertility; very
slow [roFT-
hility below
depth of 30 to
40 Inches.

Features goner-
ally favorable.

Hoil Teatures
favorable;
diversions will
help protect
from overfiow
ar runofl from
higher land,

Girmssinl
WAlOTWAYS

Beptie tank
filter liclds

Generally not
needed: level
tupography,

Seepy and wet;
tile needed o
extablish
vegetation,

Features grener-
ally favorable;
tile helps pro-
venb age
1o eslablish
vegetatlon,

Eoll features
favarable; tile
needed to pre-
Vent seepage
Lo eslal
vogetation,

Hevire !

St
=omal high
water table;
impervious
bl

Severe:  vory
alow -
bility Tnlovw
depth of 20 to
40 inches;
seasonal
prerelud high
water tahle

Slight where

slogu are less
than 5 per-
cent; moderato
where slopes
are 5 to 9
pereenk; sevens
where slopes
o morn than
9 porvent;
sulisfuetory
Imnlnilllll
rule,

Moderate Lo
ETTATT LLE 1 T
sonal high
witer table;
somewhal

durntion run-
ol from

Tiglwer D,

Eowage
lngonns

Slight where
slojues are less
than 2 per-
vent; sulbstrn-
tum has very
slow permea-
Lailiky wlhen
eompacted,

Shight where
plopes are 2
to & perecnt;
ol
where slopes
nre 3 tod
pereent;
very slowly
permeahilie
matorial
helow o depth
of albwout
24 fuehes.

Muoderate whers
slopes are 2
to D percent;
swevere whiern:
slopes are
more thon 0
pereent; mad-
vrnbely slow
permenbility.

Modernte Lo
sovere:  mub-
ject to short
durstion run=
ofl from
higher land;
surface laver
high in
arganic-
mianiter
content.
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Soil serics =
an
imap symbols
Tapsnil Sand Cravel
Fayotie:
1636, 163C, Fair to depth | Not suitable. .| Not suitable. .
163C2, 163D, of about G
16302, 16103, Lo 12 Enehues )
163E, 1RIEZ, o b
163E3, 163F, ow; low in
163F2. argnnic-
matier
wontent.,
TIG3B . . _____| Fnirto deptl | Fuir to poor: | Not suitable

Flagler: 284 A, 2848,

284C, 284C2,

Flaoyd:

Franklin:

198B. ...

7oA, TR1B.

of alwait 6
to 12
inches;
LU
ow ; low In
organic=
matter
content,

Fair to good
e eleph of
about 12 ta
18 inches,

Ciosod tor
deplh of 13
w24
inehos; fair
below ; sen-
sonally
wirl,

Fuir: thin
layer of
nrgnnie
matter,

poorly
groded
sanid bie-
low depih
of 4%
inches in
SOME Nreas,

Good;  gens
ernlly well-
graded
gravelly
Senth of 31

th of 24
ta 36
inches,

Not suitable;
o] =tmia
thin and
diseontin-
0us,

Not suitable..

Fair to good:
some sltes
MAay ol-
tain pock-
etsand thin
Tenisass o
wierll idived
gravel; may
contain too
el sand
for pom-
mareinl nae.

Not suitahh:--l

Not suitable..

Tavre 5.—Engincering

Saoil Tentures alfecting

LRond fill

Highway loeation

Feundationa for
low buildings=

Fair to poor:
fair bearin
capacity w
wot; diflicult to
compact to high
density; very
nnrrow raoge of
moisture for
satislactory
compaction.

Fair:
depth of 45
inchea if aand
is encountered;
fair henring
capacity above
depth of 48
inghes; low
density material
In upper horis
AL,

Chomnd o exevlleni:
good hfﬂ.l‘illﬂ
capacily; vory
lmFF shrink- >
swell potential;
stable when
damp.

Powor i upper
pare; high In
arganio-matter
mmht: dilli-
cult to compact
Lo high density
Fair suitability
in lower strata:
high density
madarinl; good
eompaetion and
workahility.

Fair in upper 20
[T LI RTIT T
nArraw range of
splimum mois-
ture for satis-
Tactory coms-

wetion, Ciood
low: high
density m-
terial: good
workability and
ecompaetion.

gl Dol

Rolling topogra-
phy; easy to
vegetate; high
maisture may
be encountered
in deep ouis;
falr shear
strongth;
highly erodible,

Low borrow
potential in
uppermost 45
inches; Mair
bearing eapae-
ity easy to
vegetate exeept
where poarse
Airnia neeur,

Typleally low
relief ; vory
slable; slope
protection re-
quired: diffienlt
to vegetate
outs,

Lovw reliel; high
In organie-mat-
ter content ;
seasonal high
water talile;
high stiseepitis
Bility tor (rost
heave; fair
hcnril:gf capics
ity mnl shienr
strength in
lower part.

Seasonal high
wntor tahle:
low relicel; high
sngeeptibility ta
frost heave,

Medinm (o high
compressibility;
uniform con-
solidation; fair
Ircaring capaur-
ity and shear
strengih;
highly erodible.

Fuir bearing
eapacity and
shear strength;
miedinm Lo high
eompressibilivy
to depth of 48
inches; low
beelow ; uniform
eanaalidation.

Very low eom-
prressilnlity
good bearin
crupaeily nn
shear strengihs
vory low shrink-
swell potentinl.

Falir bearing en-
pacity below
deptlh of 24 to
6 inches; sea-
sofinl high
water table;
uneven econsoli-
dation: subject
o frost heave,

Sensonnl high
wator talle:
subjeot to frost
heave; mod-
erale to high
shrink-swell
rotential; fair

ring cnpac-
ity in upper 20
LT IR TITE TE

good below,
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Soil features affecting—Continued

soil limitations for
sewage disposnl

Farm ponds

Dirainnge for

erops and | Terrnees and

Cirassed

wiler wnys

Eeptie tank

Sewnge
filter ficlds

lngoona

pasture diversions
Reservoir arcas Embankmenis

Muoderate per- Fair stability: Not needed. . ....| Features gener-
wieahility high compress- ally favorable,
uniform ihility ; fair

| material; eampaction at
reservoir bot- of near apti-
tom should be mum moisture;
s B sl modernte to

| eomnpaetod ; high shrinke
sllbjoet Lo ewell potential,
AtEpagE.

Modernie per- Fair stability Not needed . Features gener-
menhility high cons=oli- | ally favorable,
nbave depth dation ; fair
of 45 inches; compaetion at
cisirae slrln OF near opti-
bl degsth T sbure
of 4% Inches In ponr resistunce
ERTHTN s to piping.
reservoir bot=

|t should be
aearified and
e aaetod.

Bubsteatum tio | Bemipervious Not necdod. ... Sanddy anhanil is

Jrorois Lo haoled when com- gravelly below

'Wllll'r; \'l"l'_'."
ﬂ'lzlld. MWAFInen-
Bility below
depth of about
H inehes,

Muatorinl not
uniform; res-
COVORT A
shonaled 1ar
aearified and
o e tod ;
sand pockols
and strata are
[RETIARATCNTE

Nearly level
tofagrnfihy:
wuitalbslo sites
unlikely : mod-
erately slow
prerimeadnliby
In lower part.

preclend ; powml
workabilivy;
Aubjeet Lo
t::pn L VETY

A
ow shrink-
swirll postentinl.

i =tability in
i substratum
low prerineas
bility whwn
romypaeted In
snbsbratnm
prear Fesistano
to piping in
SO A0eHs;
high in
organic-matier
content.

Goodd stability;
lovw puermmes-
hality when
vompaeted ;
moderate to
high shrink=
swoll potentinl,

depth of 24
inchis; very
Tow Tertility ;
difficult ti
vogetate; euta
shonld T
minimal,

Seasonnl high Features gen-

water tnblo; erally
maderate fuvormmble,
prermealility,

Gienerally not
needed due Lo
I topoernphy
anitl festures
gonerally
favaorable,

Seasonal high
water table;
minderate juer-
meahility in
LTI TS T
mioderately |
slow puerineas
Bty in lower |
art; tile not
necded in some |
aread,

Seepy in some
wrens: Lile
needed 1o

| establish

vegelation.

Features goner-
ally favorable.

| Wighly erodilile;
diffienlt 1o
vogelale,

Bepsonally wet
and seepy; tn
extnhilish viges
tation, tile
needed on

way to control
SeopInge,

Gonerally not
T due to
topography;
tile needed 1o
estahlizh
vogetation,

sides of water= |

Muoderate where
slinpues are 2
Lo B peereend
LTCLN L) E “'!Illrl.l
glopea are
miore than 9
ek,

Slight where
slajues are 2 1o
5 pereent ;
miderate
where slopes
are 5 o § puers
eent; seven:

whaere slopes muoidernte
arg more thon prermendiliny.
{ pereent,
Slight:  modhers Muoddernte o
Ale Perme- sivare s s

hility; sami

CPULE JHTTIeR-
donger of cone

hility; sandy

tamiinnting steata may be
ground water eneoniered
whore sand 1= at depth of
at depth of abwut 4%
ahout 48 inehes,
inchs

Slight whoere Bovere on all
slopes are less slopes:  mia-

terinl 1o
poroars i haled
wnler; vory
rapid permen-
ity bclow
depth of alwat
24 inches,

than 5 pure
cont; moderate
where slopes
are o ol per-
(R R I T LT
where slopes
are mare Lhan
0 pereent; very
rapld permea-
hility helow
depth of about
21 inehes;
severe danger
of contamiis
tion,

Hpyvere:  sogsonil
high water
talile; satis-
factory [uercos
Intion ratoes,

Maoderate:  high
organic-mat=
ter contont;
atratified
with sand in
npper 24 1o

| sonal high

15 inghes,
Aodoraie o | Slight: occa-
BOVERE:  BCR- shonin] =mnd
sl slow

woter table, wrmealality
n substratum
whin tome-

et
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Sultability as sonree of —

Topsoil

Sand

Garwin: 118, . cececaa

Hayfield:

P8 i i

I e i
Judsan: BB.._...._.__

Fair:  muud-
erately
fne-tex-
turcd
material;
high in
vrgnnie-
ratler
content,

oo iIn
wpper 12
inches; falr
to dopth of
2 inches;
VErY Poor

lovw.

Ciood in
upper 12
inehes; fajr
to depth of
12 to 36
inches;
VETY [OOTr
below.

Yery good o
depth of 24
inehes: high
in organic-
muatier con-
tent,

Not suitahle

Ciowonel beelioow
depih ol 24
1 d6

inehes: well-
graded fing
Lih Coarse
sanl or
will-gradod
sand and
gravel,

Good below
depth of 36
inches:
well-graded
fine ta
v sanid
nnddwll-
graded
sand and
gravel.

Nolb suitabloe. .

Girnvel

Mol suitable

Fair below
depih of 24
inchos:
well-graded
fine 10
CONTaE
sannl; miny
eontain ton
many fines,

Fair helow
dopth of 36
d
well-
fine :ﬁlﬁ
coarse
annd; may
contain
too many
firnes.

Not sultablp _ _

TanLe 5. —FEngineering

Soil fentures affecting

Road fill Highway location Foundations for
low bulldings
Ioor:  highly Soasonal high Poar bearing
clagtie: moder- water table: capaeily;
ate to high high in organic- snturmilon may
shrinkeawell nELLET Content; eause high

imll.'nﬂnl: poar
mnrihﬁ‘r:n A=
ity difficult to
compact 1o high

density ; high in
arganicsmnatier
econtent,

Fair in upper 24
Inehes; good
below depth of
24 inches: very
W COMrressis
hility ; poaml
u-urlmhlllt:.':
teasonnl high |
water table at
doprth of 24 1o
S Inches ‘

Fair in upper
part:  moderatc
shrink-awell

stentinl, Clooad
wlow depth of
30 to 36 inches:
good stability
when confined ;
seasonal high
waler tnbile at
depth of 21 to
36 inchea.

Poor:  high in
organic-mattor
content in upper
2 to 36 hlch{']f'.
Jrmar benring
capaeity; diffi-
eult to sompaet
to high density,

low barrow
potential; lovel
lnp-umni'ij’.

Seasonal high
water table;
nearly level
toprography ;
fuir hearing
cupaclty and
ghiar steength
to depth o
about 24 inches,
gonir hearing
capaeitv and

oo to execl-
ent shear
streoglh below.

| N
Seasonal high

water table;
fair bearing
strempih ny
depth of 24 1o
36 inches: good
bearing capac-

ity and good to |

excellent shear
strongth below
depth of 46
inches,

Sulyject to local
runcil; may
have seepy
ANCHN 10 SO
places; high in
organie-matter
content,

compressibility ;
uniform eon-
solidation.

Seasonal high
water table;
miedinm Lo ligh
o pressibiliny
to a depth of
21 inehes; good
bearing capacs
ity and low
eompresaibiling
hrlow depth of
24 inches;
suaceptibility
tor Frost Dy
falr hearing
eapaeity in
au il s
bearing capac-
ity in snl-
stratum,

Low 1o medium
comipressibility ;
semsonnl high
water tabile;
good bearin
caparity below
depith of 36
Inehes bt mny
become guick
and flow if
eacavated
when wet,

High eompressi-
hility; fair bhear-
ing caparcity
and =hear
etrongth; sub-
jeet to loeal
runcfl from
higher eleva-
tions.
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Soil Mentures affeeting—Continued

Farm ponds

Resorvoir areas | Embankments |

Nuearly level
topography;
sintable sites
unlikely;
resErvOir
st tom should

v compaoted; |

uniform
mberial,

Nearly level
topography;
sitable sites
unlikely; sub-
slrmbum bins
(T g
wilel water;
fluctunting
waler table,

Nearly level
topography;
substratum
LECUN FTET R R ]
hold water,
fluctuating
woler Lalili;
stiitable sites
unlikely,

Moderate perme-|

ability; high
in arganie-
matter con-
tent) reservolr
battom should
brr s sl
and eom-
pnctieed ; Saarmu
seepage can be
expected.

| Poor stabiliny at

| Adeguate shear

Fair stability 1o

Fair stability;

high moisture; |

moderate to
high shrink-
swell patential;
high compress-
iliility.

strength and
atahility: mod-
viabe organics
matter pontent
in MppPer part;
;mul; :r;.'siut nnee
T NE; viry
|II'||P!?1I'iEk-
=will potential.

n depth of
about 36
inches; fair to
wood compac-
tion; moderate
tiv low shrink-
swoell potential;
pisr resistanee
to pipring.

high eomnpiress-
ibility; mod-
erute shrink-
awell potential;
difficult to

O PACL EXeep
at optimum
mistline,

Dirninage for
orops and
pasture

Terrnees and
diversions

Girnesed
walerwaya

Seasonal high

waler tabile;
tile functions
sntisfnetorily.

Seaszonal high

water tabile;
tile placement
dilliculi in
some arcas due
to waler-
bearing sands,

Feasonal high

waler Lalde;
will benefit
Trom tile
drainage; tile
placement s
diffienlt in
MANY Areas
due o water-
Irearing sand.

Soil features fa-

vorahle ) most
areas do not
need tile; use
interceptor tile
BN BRSO s,

Not needed due

Sl festures -

to topography.

Not needed duo

to topography. |

Not needed due |

o topography, |

varahle, |

Hoil Features

favorable
where neveed:
tos establish

vegetation, tile I

necded to
vyl
seepoge,

Features gener
ally favorable,

Frabuns gener-
ally favorable,

| Holl Teaturos fae

vorable; tile
helps to con-
trol secpage to
vsiablizh vege-
tation.

Soll imitations for

pavorly
drained.

Maodernte:
sonal high
wanber talsle;
prosor tiltering
inheranl below
depth of 24
inelus: mod-
orate danger
of eontamina-
tiom of ground
waler, sulgject
to oeen=lonal
overflon.

-

Maodernue:
#onal high
waler talle;
moderate
danger of
conluimination
of ground
Walir; somic=
what puoanrly
drained ;
sulgect o
overflow in
s,

Slight:  receivies
runofl and
aaition from
higlwer sudjn-
CONL Arens
moderate por-
mieability,

Bii-

Bevere:

Bovere:

sewage disposal
SEeptie tank Eowagn
filter fields lagoons=
Bevere Lo very Maoderate;
BOVETE;  Sea- surfaee lnyer
sonal high high in
water talile; -

MALLEE fon-
tent, moders
miely slivw
[rermeability
i substratam,

sl
=lrabum Lo
eoarse 1o hold
waler; surface
lnver high in
argnnie-
maiier ron-
tent; gensonal
high water
table; subject
Lo osensional
overflow,

e T
sonal hi
water table

al degith of
24 1o A6
inches; sub-

Al b Lo
prousiis b Dol
water; subjeet
1o overflow

in o
places,

Modernte:
subjeet Lo
short durntion
runidT frim
higher ground;
high organic-
matter
cotilenl.
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TantLe H.— Engineering

Suitability as souree of—

Sail features affecting—

Soil serics [ A |
an
map symbaols -
Topsoil Sand Gravel Road Ll Highway location | Foundations for
low buildings
Kennebee: 12 ..o Good: thick | Not suitable: | Notsuitable. .| Very poor:  high l Sulyyeet to overs Poor hearing en-
surface no sand or in organic-mat- flow; high in pacity; fair
luyer high sand layer ter content in organic-matler shear strengih;
in organ iz thin and upper 24 to 36 content in stihjoet to overs
matier eon- discon- inches; poor uppor 24 1o 30 flow; water
tent. tinuoua, bearing eapa- inehes: poor table oceasion-
city; high coms= bearing capacs ally abuve
prressibility, iy, depih of 48
inches.
Kenvon: 838, 83C. Good In u Not suitable..| Not suitable..| Good below Surface layer high | Good bearing ca-
83C2, 83D2. per 12 in- depth of 24 in organic-mal- pacily and sluar
ches: fair 1o inches:  gond ter content : strength; low

*Klinger:
of Maxfield sail
in lnnppin{ unit
I81B, ace AMax-
fivld scrics,

1844, 3818,
or interpretations

1108, 110C..

depth of 24
inches:

proor beelow,

Ciond:  thick
surfoee
Inyvor: high
in organie-
matter
content,

Fuir in upper
30 inehes;
o bl

bearing eapac-
ity ecosily
compacted to
high density;
maderate
shrink-swoll
potential,

Not suiiable . Ji Not suitable. . Poor in upper 2

I Chonml:

poorly
groded fine
and me-
i sand.

Poor: o
gravel in
most areas;
stream
Irenislies
may o=
tain small
amaainta,

tin 40 inehes:
maderate to
high shrink-
swell patential;
fair bearing
eapaeity; gl
sultability in
fubstratum;
good workabil-
ity ; casily eom-
pacted ta high
donsity; low
eompressibility.

Cioml:  Tow
shrink-swell
protential ; good
workability and
compaction ex-
copt where fines
are lese than 13
lmrﬂ:ht: gooil
WATINE Capics
ity smd shwser
strength.

high suscepti-
hl.ﬁt:.- 1o ir{}mt.
heave; may
have seepy
areas In some
euts; good bear-
ing capacity,

Nearly level to-
jmgrng LT
annal high wne
tor table; sur-
faee layer high
in Grganics
il bor ponieni
good honﬂug
capacity nn
shear strength
below depth of
Mt GG inehes.

Higl sosistore in
sONe cuts; good
borrow poton-
tinl; highly
erodilale when
exposed on eme
bankmonts=;
Innse sand may
hinder hanling
operalions; poml
hearing eapac-
ity and shear
strength.

eompressibility;
may have un-
even consolis
thandinom,

Hensonul high
water tabile;
mislerate coms
I-;marihilil._','; Inir
\m.rIug CAHLE-
ity and shear
strength; good
below depth of
24 to 36 inehes.

Ciovond benrings on-
pacity and
shoear strength;
low compressi-
bility : rnpeidd
eananlidation.
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Soil limitations for
sewngr disproesnl

ability; sub-
Jeel b overs
flow; fluetu-
atimg water
table.

Diffienlt tao find
suilalle sites;
reservolr biot-
tom ahould be
searilicd nnd
compacted;
sanid pockels
oeenr in same
ACOME; TN

mealnlity.

Nearly level ta-
1mgm|;h}';
suninble sites
unlikely; res-
ervoir buotiom
should be
eompacted to
provent seepe
nge; fow sand
atrata below

S0 Inohies,

Materinl ton

wator; ripid
permeability

ately slow per-

duepth of 24 to

porons ta hold

i sulestratum,

matter content
to depth of 24
Lo 36 inelies;
fair stability
el e jane-
tion below sur-
faee layer.

Fair to good sta-
bility; surface
Inyver high in
organic-matter
content ) mod-
erate shrink-
swell potential.

Fair stability to
depth of 20 o
A0 inle=, gooad
below : sub-
stratum has
low pormen-
Lility when
eompnetod :
high in
organic-maticer
content.

Fair =tability;
perviois whn
vompaetod
i rﬁalﬂi;tm‘.‘t‘
to piping; low
N'Ilrlinll:—.-m'u'll

potential,

Farm ponds Dirninnge for
erops and Terraees and
pasture diversions
Reservoir areas | Embankments
Moderate perme- | High in organie- | SBeasonal high | Not needed due

water talle:
may need overs
flow protee-
tion; tile not
miedded in most
Arens,

Muoderately elow
permeability;
wonne Deill=inde
soepEs tile gen-
crally not
needed,

Zeasonnl high
waler tabile:
Lile Tunctions
well: not all

o topography.

Cuts should Lo
held to a min-
i, gonces
flly Jess than
24 inches; wet
spots moay de-
velop and ben-
efil fromn tile
drainage:
prominent
atone line ot
depth of 24
fnehees jn sonme
laces; subsoll
commrets eas-
ilv; low fors
tiliry.

Cieporally not
needed due to

topography ;
sl fembures

areas need tile, favorable,
Not needed. . ... - Louse, =andy
slesbrabunm
may hinder
eonslruetion;

diffienlt ta |

maimtain ridge
el channel ;
highly erodible. |

Cirnssad
WALEFWaYS

Crenorally not
needed ; =oil
features favor-
able,

Soil fontures gons
erally fovor-
able: tile helps
o o trol
SCCPREE.

Soil festures fus
vorahlo; to
eatablish vege-
Lation, tile
needed on side
of Waterways
to prevent
SCOPHER.

Highly erodilile;
diffieult 1o
\'l"gf"' nlis,

Bivire:

Septie lank
filver tields

subijoet
to overflow;
high water
table oceasion-
ally abwove
depth of 43
imehes,

Aloderate whers
glopos are Jiss
than 9 pereent;
sovere wherne
glopie= nre mone
than 8 pereent;
restirieted poer-
colation rate,

Maoderate:
sonal high
water table,

Rt

Hevene:

Slight whore
opes are less
than & pereent;

mslerate

where slopees
are a ta O por-
cvnl, severe
whiere slopues
are more than

U pereent; ae-
vere danger of
eov Lz L. |

Sewage
Ingoons

stilyjiret
tov overflow
fluetusting
water table,

AMaoderate whiere
slopus nro 2
Lo L pereent :
surface layer
Tvigehe im oo -
Rt Ler eodi-
Loenk ) et
sionul] sand
prorckets; mod-
erately slivw
prermeability

Moderntee:  =ur-
fuce luyer high
in orgnnie-
mallor coni-
tent; few =and
stratn; low
[rermealnlity
in substratum
when eoin-
paneteel

Severe ol all
slopes:  ma-
terind too
porois Lo holid
walor.
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£0IL SURVEY

Enitability ns source of

Tanre 5.—Fnginecring

Eail features affecting

Topsail Sand Ciravel Read fill Highway location Foundations for
T hinsiledinges

Lavwles.

_____________ Good 1o depih | Good below Fuir below Fair to poor insub- | Nearly level topog- | SBubijeet (o ooen-
of 12 to 1S depth of 24 depth of 24 aoll:  low den- raphy; seasonal sional overflow;
inehes, inehes: well- inches: well- sity; modernte high woater ta- povedlinnnm o high

graded fine graded zhrink-swell ble; surfacoe compressibility
Ly s eoarse sandd prostentinl; low layer high in in e et
sand and and some stahility at organie-mattor low in substras
gome gravel,|  gravel; may Gptimum mois- content; good Lo sensonnl
contain too ture; good suit- bearing eapne- high water ta-
manny fines, ability and low ity mnd shenr Eebee; Dnigely supss
eompressibilicy strengih at ceptibitivy 1o
in substratinm. depth of 24 frost hoave;
inches, good bearing ea-
pracity below
depth of 24
inehes,
226 e LRI Gl Dclonw Fair below Poor in upper 36 | Seasonal high Heasonal high
depth of 12 depth of 30 depth of 30 inche=.  high waler talde; waler tadle;
1 18 ln- Inches: inches: orgnnic-mater surface lnyer low pomprossi-
chios, will-graded well-gradod eontont, Ciood high in arganics hility below
fine and eoarse sund below depth of matter content; depth of 30 in-
eoarse sand and some 36 inches, good bearing ches and good
anil some gravel; may eapacity and shear strength
gravel, contain too shear strength but may be-
many fines, below depth of come quick and
36 inches, Hlow if saturated |
during exenva-
tion.

Lawson: 484 __ . _ .| Very good; Fair to poor Paor:  low Poor:  poor bear- | Bubjeet ta llood- Meoderate to high
high Imdow depth mnount of ing capacity ; g, semsonnl vompresibility
organie- of 45 to 60 gravel be- poar stabilizy at high water - subjoet 1o over-
matter inches, Iow dopth optimium mois= filie; surfneo How ; poor bear- |
content, of 60 inches, ture; diflicult o Inver high in ing eapacity and

Lonmy alluvial land:
3l5.

Lonmy Lerraee esearp-
mentz: 154F,
Propertios oo
variahle to
estimmate,

Marsh: 354,
FProperties Lo
variable to

et

Cioine] o Fair:
variahlein
places

Fnir to poor:
prosirly
graded
ennils; vari-
ahle.

Fair to r:
gravel bars
adjacent 1o
slregms in
somme plages,

compact to
high density:
narrow range of
milsture con
tent for satis-
factory compae-
thon,

Ciosoud Lo poor:
onsite investi-
gation reguired,

srgnnic-matter
content; poor
hoaring eapac-
ity

Bubjeet to lood-
ing; high water
table in places:
surfnce lnyer
high in organic-
matler content
in many nrens;
sl material
vurinble,

shenr strength.

|
|

Soil materiale vari-|
bl high water
table fn many
areas; subjeet to
Nosoreling.
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| Suitable sites un-

Farm pomds

Tteservolr nreas

Embankments

Nearly level
topigraphy
snitable sives
unlikely;
fuctuating
wanler table;
sithwtratim
Lo prorons Lo
hild water.

Nearly level Lo
prography ;
suitpble sites
unlikedy ; fue=
tualing waier
Lable; sub=
slratum tos
purons 1o hold
wanter,

Nearly level
bttom lands;
suitable sites
unlikely ; sand
strata may be
epeonuniered

Ielow depth of

45 inehes;
Muetuating
water tnble;
aubiject to
overllow,

likely ; nearly
level bottom
Iaumed ; sulyjeet
o fhoaeeding;
minterinl oo
porous to hold
waler 1o many
plaees,

Fair shear

strength and
stnbility ; sure
face layer bigh
i Organics
matier con-
LNl oor re-
sistanee to

Piping.

Fair stahility

ahove depth of
a6 inches, high
stability be-
o ; ot Te=
sistanee 1o
pHijng-

Fair stahility

difficult to
eampaet 1o

high density;
aigh organie- |
matiér eon-
tent ) suhject

to plping,

2ol mnderinls

variahle; sur-
faee lnver goen-
erally high in
organig-matter |
content ) mie-
dium o high

shrink-awell |

protential.

Drainage for
eropes and
pasture

Terraees and
diversions

Soil limitations for
sewnpn dispozal

Giraseed
waterways

HSoplie tank
filter fields

Seasonal high wae-

ter table; will
bencfit from
il bl places
ment diflienlt
in many places
due to waler-
hiearing sand.

Seasonal high

water tabile;
will benefit
from tile; tile
?Iucnmmt. dif-
ienlt in many
places due (o
witer-hearing
sand.

Sensonal high

water tabile;
subjoet Lo
overflow.

Soil material

varinbile, sule-
Jrew o ﬂ'u-rui-
ing; high water
table in pluces;
diffieult to find
nelecquate tile
outlets,

Nearly leved
topography
terraces not

necided.

Generally not
nivded ; level
‘Ili!!ld raphy;
soil features

fovorable,

soil features
favorahle.

Terrnoos not
necded due o
topography ;
soil mnivrinl
variable.

Cienerally not
; neeided,

| tenerall

n .

not

Generally not
LT due Lo
topography ;
sonl featores
favarable,

Gienerally not
neded ; nearly
lewvel bottom
lands,

Moderate:  sedi-
somal high wa-
ter table;
severs danger
of contaminas
tion of streams
and ground
wanler; sulsject
Lo overflow in
=i Arcas.

Menlerate:
aonal high
water table;
severe danger
of contaminn-
tinn of sireams
and gronmnd
water; subject
v ._wrrllnw in
MR IR,

A=

Awhrate o very

BOVERDT B~
sonnl high
water table;
subject to
overflow,

Vory severe:

subijel Lo
flooding; sin-
pomnl high wa-
ter table.

Bevoere:

Bovere:

Sowage
Ingoons

snile=
ALEALII L)
porons to hold
waler; =everc
tlanger of con-
tamination of
streams and
grovnd water;
surface layer
high in
Organic-mia-
ter content.

Eevere:  sub-

stratum too
porins o Twodd
WAL, severe
danger of coh-
taminntion o
Alpeams an
gronnd waler;
goanewhat
proorly
drained; sur-
foee lnyer high
i eontent of
organic
matler; same
arens subject

L 1) overflow,

sul-
H:ct_ o over-
ow ; Mue=
tuating water
fable.

Very sevene:

subject o
Hmdinf: LT
annal high
water table:
soll matorial
variahle.



116

S0IL SURVEY

Suilability as souree of—

Foll series
nnd
map symbaols
Topsnil Sand
Marshan:

151..... ceeease| Good in Good below
uh:mr 12 o depth of 21
15 inehes; inches:
poor below will-graded
depth of fine anal
bt 24 conrse eand
inchoes, and some

gravel,

L e R Giood in Giood bolow
upper 12 to depth of 48
rIh} inehis; inches:
nir ta wellagrnded
depth of 18 fine and
10 $6 in- ennrac aand
hos: sur- and some
face layer gravel.
high in
O gaic=-
matier
eontent.

Maxfield: 382 _.._... Fair: mod- | Nol suitable. .

erately fne-

textured,

thick layer

high in

Organic=

et ler

content.

Gravel

Hasad 1ill

Tante 5.— Engineering

Soil features affeeting-

Highway location

Foundations for
low buildings

Fair bolow
depth of 24
inches:
sanall
amounts of
gravel;
MAY con=
taning Lun
many fines,

Fuir below
depth of 48
inches:
small
amount of
gravel;
may con-=
Lain Lo
many fines,

Not sultalbe_ _

YViery Jeror 0 upper

24 inches;
surface layer
high in organics
matier gontont,
Good below
depth of 24 in-
chus: g
bearing capareity;
low shrink-
swell potential,

Very poor in

npper i to 45
il peaders
ate to high
shrink-swell
{;::teutini; (LT
Aring
eaparcity. Very
good in sul-
stratum: very
low shrink=
swell potemtial;
high stability.

Puoaor in upper 20

to Al inches:
high in organie-
matier content;
pomr bearing
eapaciiyv;
diffieult to
compact. Lood
suitability
below depth of
B0t 4 jnhoes;
mdl;.-dmml»'_ b
pacted to hig
density ; good
worknbility,

Seasonal hilglt
water table;
siefaee Inyer
high In organic.
matier content;
stseeplibility to
frost benvae,

Ecasonal high
water Lahile;
surfaee lnver
high in nie-
matter content;
suseeplibility Lo
frost heave.

Sensanal high
water table;
nearly level
topography;
high in orgnmnics
matter content;
siEedplible to
froet heave,

Seasonal high
water talde;
subject to
vecasional
overflow: good
Learing capacity
anned =luar
strength below
dopth of about
24 inches,

Beasonal high
waler Lubile;
may bocome
qinek during
excavatlion
Iloew waiter
table: subject to
oeeasional
overflow: good
Irearing
eupacity wnd
shear strength
Biliow dl“'ljl, of
abwout 56 imches,

Binsonal high
water tabile;
moderately
alow permens
Bility; powr
bearing eapacity;
high =hrink-
swell potential,




interpretations of soils—Continued

LINN COUNTY, 10WA

117

#oll features affeeting— Continued

Farm ponds

Hi"il'l’\'ﬂl r aneHs

Substralum b
porous 1o hobd
water: fustine
ating waler

| tahile: subijeet
Lo oeensional
overflow,

Subsiralom Lo
porons o hold
water; fluetin-
ating water
table; subijeet
to peeasional
iverfhow,

I Nearly level
tﬂtmgrnphy,‘
suitnbsle sjies
unlikely ; mod-
erately slow
permeahility.

Fmbankments

Fair stalslity in
upper inehes;
sand and
gravel below,

Moderule (o
high =hrink-
awell potentinl:
I-f‘"'l'llm‘l't’l"ll.ﬂ.
when com-
pacted; aub-
stratum hos
viry low
shrink-swell
protientind ;
stmeeptible Lo
pripring.

Fair stability
STy oS
when gom-
pacted; low
compressibility
in substratum;
high shrink-
swell potentinl
in upper part.

=il limitations for
sewnge disposal

Drainage for
grops nnd
prasture

Srasonal high

water tabile:
tile placomont
dillicult in
some pliaeeds
due 1o waler-
bwearing loose
sand.

Beasonal high

wiler tahle;
tile placement
difticult in
some plaees
due to water-
Imezuring lowwse
=and.

Feasomal high

waber tnlile,

Terraces and Grassed Zeptic tank Hewage
diversions walerways filter ficlds lagoons
Qenerally nol Tile nevded on Severe: sva- Hevere:  sul-
neviled due o slides of warer- sonal high SEPALIN Tikh
topography. ways in places waler table; Pt Lo
to gontrol subjeot to ol walter;
seepage and to oecasional aurface laver
estalilish ovierflow high in
viegetation, msderate Orgnnics
danger of eon- matLer con-
tamination of tont; sensonal
ground waler, high water
talile; subjeot
1o neensionnl
overflow;
muoderate
danger of

Gienerally not
nevded due to
toegrapihy.

Generally not
mewsdedd dlue fos

tpography,

Tile needed on

sitles of wnlter-
Wivs 1o Pt
trol seepage
and 1o
catablizh
vegelnlion,

Tile needed on

sicles of watlor=
WAVs 1o con-
1ri H.I‘i'l}ﬂ.sl'\
and to
establish
vegeiatinn.

Bevere;

Bevere!

LT
sonnl high
water talile;
sulyjoot to
oeragional
overflow; md-
ernle dunger of
rantamination
of ground
waler,

A=
ol high
water table;
|nn¢'||'-rutl~l‘v
slow
permeabilivy.

cotilumins
Lo of grond
waler,

Beyere:  seqe
sonud high
witor talle:
#ubject to
oronsionnl
ovierflow;
substratum
Lawih Juamians= Liy
hild water;
mderati
danger of
rontamina-
tion of
grotnd water,

Maoderate:
surface layer
high in

nie-
matter eoti-
tent; seasonal
high water
tabile.
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Sail series
and
mape sy mbols

S0IL BURVEY

Suitability as source of —

TABLE 5.—Engineering

Soil features affecting—

Topsoil

Muek:

5 ISR S

Museatine:
19A_____

TH9A, .

Ciowsch in upper
18 inches if
mixed with
minoral
eoll; son-
sonal high
wanler table
L Or near
sinrface.

Cromond Lo ddegith
of 36 Inehes
i mxed
with min-
cral anil;
seesannl
hilgh water
table at or
TET T
fnew.

Chuul:  thick
surfaee lay-
“r high in
Organic=-
s Ler
eontent,

Good:  thiek
snrface
layer high
it nrganie=
st top
content,

Sand

Gravel

[tond 6l

Mighway loeation

Poor:  wvari-
ahli amount
af sundd,

Poor:  vari-
able amount
of sand,

WNot =suitable. .

Fair below
depth of 45

inehis.

Nob suitable

Nob sttitablo_

Not suitahle, |

Pour:  small
amotnt in
SN AN
below
depth of 48
inches,

Not suitable:
seasonal high
water table at or
near surfmee,
very high organ-
le-matter
content,

Not suitable:  or-
ganic material
Lo depth of 30
inelws; sonconal
high water
table at or near
=urlne,

Poor:  fair hear=
ing capacity;
IIIIF L] nr
strength; mod-
erato to high
shrink-awell po-
tentind; high or-
ganle-matier
eontent,

Powor:  fair bear-
gy eapacity;
Iﬂﬂjr HIr
feengih; mod-
crate to high
shrink-=wn
potential; high
arganic-matter
content.

Semsonnl high

High in eontent of |

Seasonal high wa-

Heazonal high

water table;
subject to ponds
ing of surfues
water; extremely
poor bearing ea-
pacity and =hear
strength; fair
henring enpacity
and shear
atrength below
depthof 15
inehnss; unevien
catzolldation,

arganie materisl
o depth of 36
inehes; pogsonal
high waler
table at or mar
surfaen; vory
Jrar Desring
enpaoity; un-
evien consolida-
tioer;, Digl vomes
pres=ibility,

Leer tahilie: <iirs
fnee laver high
in organie-
matier content,

water tulle;
surfaee layer
high in organics
MELLET CoTiene
witer-hearing
=and in places
al dopths below
A8 inches.

Foundations for
low buldings

Seasonal very high
water table: sulb-
Jeet to ponding
of surfare water;
orgnnie material
to depthof 12 10
24 inches; vari-
ahle materinls
balow ; unoven
consolidntion.

Seasonal very high
water table; sl
Joer o ponding
of surfase wator;
organic malerial
o depth of 36
inches.

Modernte w high
comprossibility ;
uniform eonssli-
dation; fair
Irearing enpareity .

Modernte Lo high
compresibility, |
uniform consalis
dution, and
fair bearing
capaciiy to
depth of 48
inches; below
depth of 45
inches <undy
dirata have
goud bearing
eapacity nnil
low eonmpiress-
ibility,
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Sail features affecting—Continued

Farm ponds

Reservoir arens

Falmnkmenis

|
Suitable sites un=

likely ; surfuee
very high in
organic-matier
content; vari-
able materials
below organie
Inyors; s
randy lons=es
and pockets
in places,

Suitalile sites
unlikely ; or=
ganle material
to depth of 36
inehes; v
able materials
[[TE T

Nearly lovel
topography
anitable sites
unlikely ; ros-
CrVoir may
niwed to be
connprcied Lo
prevent M-

age.

1"\{-sur].w. lewie]
Lisprigragihy
shitn In sl
unlikely;
SO Pe- e
turcd materinl
Fdoow dlepiih
of 45 inehes,

Povor stability ;
very hilgh or-
ganic-matter
content; poor
compaction
charaeter-
istics,

Chrgnnie malerinl
oy ddupih of 340
Inches ; poor
stability; poor
compaction
ﬂhunll:tuﬂmlm,

h eom piressi=
h;f

Fair stability;
fauir commpaetion
at aptimun
mivisture; o
crate to fugh
arganic-maticr
vonlend,

| Fuair stalility;

fair eomparcs
Lion at opli=
T edstre
moderate Lo
high shrink-
swell potentinl;
high organie-
muntier
content.,

Very high waler

Drainage for |
cropes and |
astire

table: water-
hearing sand |
hindoers instal-
lation in some
Areas,

Sensonnl very
high water
wble; organic
material to
depth of 36
inehis; tile
nlinement diffi-
eult to main-
tnin.

Heascnal mlih
waler tahle

tile not noeedod

Not needed due

in B areas,

Seasonal high
water tahle:
tile ot needed
in gome
areas,

|

Eoil limitations for
sewage disposal

Terraces and
diversions

Grassed ‘ Eeptie tank

walerways

filter felds

Sewnge
lagoons

Nol oeeded dus

o topngraphy.
|

r

tu topography,

Generally not
needled dine Lo
topography;
eoil features
favarahle,

Soil features

Wol needed due
Lo tapograjihy

I Nt meedied due

to topography,

Sensonnl seepage
and wot ; tile
nevded in

Iucﬂ to eatab-
h vegetation.

Seasonal see

favarahle.

and wet; tile
noeodoed in
places to

establish
vegelalion.

Vur

; BEVETE:
high water
table; subject
to ponding.

Very severe:
sensonal high
water table;
subyject o
pomding.

Muoderate:  sen-
somal high wie
tor table,

Moderate:  sea-
somal high
water table;
eonrse-textured

material
brelow depih

of 45 Ine
O Tarde,

"u.'r SV
h water
able; organie

nmtrnnh in
upper strata.

Viry seviere:
sepuonal high
water table;

nic males
rials to depth
of more than
36 inchi=,

Moderate: miul-
CEALE [P
bility ; surfneo
layer jlll:h in
arganic=-matter
conlend.

|
Modernie:

meshern e
pormonbility;
anrfaee layer
high in
orgnnic-palber
content | sen-
sonal hgh
water tnble;
conrse-tex-
fured mnterinl
below depth

of 4% inehies
OF More,
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20IL BURVEY

TanLe 5.—FEngineering

Suitability as souree of—

Topsnil

Noviog Bl

Nonlnwny:
220B.

2204,

i

4088, 40BC.....

Oran: 471A.47T18B__

Readlyn:  399A. ... ..

Goaodd:  thick
.Imrflﬂe h
ayer
in}nm}:mc-
matier
e ieTiE.

Coivied s i
dinm or-
ganic-mat- |
taer comdeni
subyjoet to
Noading.

ool In
uppoer 12
to 18
inches;

Mir
sl

Fair to good
tan depth of
1% o 24
inehes;
medinm
BrEnnie-
mater
contont ;
pror helow
depth of
I8 1o 24
inches,

Guood in

Sand

Wot suitable

Not suitable. .

Fair 1o poaor:
M to 46
inches to
glneind il

Nob suitabile_

Not suitabls

ugp«r 12t
15 inehos:
high in
organic-
mntier
content.

Gravel

Soil featurces alfeoting — |

Itaad fill

Highway location

Foundations for |
low Duildings

Nob suitable_ |

Not suitable. .

Not suitable_ _

Not sultable,

Not suitahle_

Yery poor: r
bearing eapac-
ity and shear
strengih; miod-
erate to high
et

utial;
E.Ll:.ﬂicull 1
com el prope
orly,

Very poor:  poor
hearing eapaes
ity; moderate
ehrink-swell
patential; low
stabiliby when
wit: diffienly 1o
eampact to
high denaty,

Good:  good
workahility;
low eom=
proessibility;
cusily eom-

eted to
high densiiy,

Fulir in upper 15 to
;.H iq:]?:'-:[; fair
WATIE Chpes
ity: good bhelow
depth of 18
Lo 24 ineches;
fuir to good
bearing eapac-
iLy; easily
compacted to
high density;
low ecome-
pressibility.

Gond below deplh
of 18 to 2
inches:  fair to
ol bernring
capaciiy; casily
enmpaoted Lo
high density;
wood work-
abiliny.

Nearly level
topography;
Ligh in orgnnic-
MALLer content!
sea=onal high
water table,

Nearly level bot-
tomn lands; sub-
jeot to frequent
M.'t*!-llnw; ar=
f'mm; laver

wlow depth of
36 inehes,

Highly erodible o
Tjipuerr part;
high moisture
in some euts:
fair to good
Iwearing capurs
ily; falr shoar
gtrength holow
dt"]}_ﬂl of 24 to
W inches,

Nearly Icwll
topography ;
wmuull high
warer table:
suseopliblo to
Frost hepye;
fair to good
bearing eapacs
ity and shoar
strongih bolow
depth of 15 to
24 inches,

Neorly level
1ﬂ1m;rnrh3-:
seasonanl lugh
wnter table;
surfaee layer
high in organics
matter eontent.

Maderate to high
compressibility ;
posor beard
eapacity; sub-
jeet to ovea-
stonal overflow
seasonal high |
water table,

High compress-
ibility; #ub-
jeet o freguent
overflow, pour
benring eapar-
iy

Good bearing
eapaeity and
ehear strength;
possible uncven
consoliduiion;
Tow wssami=
pres=itlity.

Beasanal high
waler Lablo;
loow eomi-
pressbility;

b(.'ﬁls;l
capacity an
shear strength
badow dlepih of
1% to 24
inches.

Eeasonal high
waler tnbile;
mood bearin
capacity an
shear strengih;
llcrﬁllr wnmi-

siliny; -
hllitg: of uneven
econsolidation.
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Boil features allecting=—Cuontinued

Buil limitations for

Farm ponds

Resgorvoir areas

Embankments

Nenrly level
tapography;
smtable sites
unlikely ; slow
permeability
when come=
pacted; hae-
tuating water
table,

Itesorvoir aren
needs to he
compacted;
B L ﬂ'.'l'lmul,l
ean b ex-
proeted ; sub-
Jeet to fre-

uent over-
Teawe.

Muodernivly
rapid permea-
Lility in upper
24 1o 36
inehes: slow
permeability
in glaeial til
when come
praaiand,

MNearly level
raphy;

suitable sites
unlikely ; mods
vralely slow
permeabilivy
in lower part ;
sand lenses
and prekets
in places,

Nearly level
topography;
siitahle sites
unlikely ; sand
pockets and
atrata in somde
arens, slow
permeability
whin come=
pacted.

Fuir stability;

poOr eompac-
tion above
optimum
st
maderate to
high shrink-
awell potential ;
high comes
pressibility,

Low stability at

high mofsture:
POGr Compace
Lion ahove
optimum
measture
muoderate
shrink-swell
protentind s
ooy rosjst-
anee to

piping.

Pervious in

upper 24 to 36
inches if com-
pacted;

ensily eom-
pacted to high
density below
depth of 24 1o
30 inches;
modere
shrink-swell
potential,

Bemiperyvinms to

1N Pervious
when com-
prancted ;) good
Iwnrim'::! Ly;
OW COMpress-
ibility ; mod-
erate shrink-
swell poten-
tial.

Liood shear

strength and
stahility; im-
pervious whon
eompacted ;
moderats
shrink-swell
potential,

Drainage for
eraps und

pastiire

Tereaers and
diversions

Girassind
waterways

Zepsonnl high
water table;

tile not needed

in some
HIeas.

Seasonally woetl
beeause of
overflow,

Generally not
neaded : hill-
side seepage

in some places;

Lilis may b
benoeficial in
theae places,

Seazonnl hi
water table;
maoderately

alow permens

hiliiy,

Seasonal high
water table;
muderately
&low peermieis
bility.

Terrmuvees nob

necded due to

solf featuree

favorabilie for
diversions,

Terraces gon-

crally not
necded ;) soil
Fenbures
favorable for
diversions,

Highly erodilale

in upper part;
ditionlt o
malntain
riclge nnl
channel in
gandy -
terial,

Terracrs not

novded in
maost ploces;
low fertility
in sualbemanil ;
wetneas will
inerense with
terrace in-
stallation;
combination
of terreing
and tiling may
L pnost
sneeessful.

Mot necded doo

to topography.

Genernlly not

needed ; soil
fentures
favorable,

Wot and seopy

in some arcas:
tile may be
needind in
Areas 1o con-
trol sodpage
and to estnbe-
lish vegeta-
(I

Highly erodible

in uppor part;
diﬂitl:llllt to
vegelate:

serpy and wel
in places; tile
needed to os
tablish suit-
able vogerla=
tion,

Seepy and wel;

tile poeeded on
sides of water-
ways to cone

Ll seeprager
and 1o ¢4-
tabilish

vegetation.

Not peeded due

to topography.

Muoderate to

pevere:  sib-
ject to fre=

L] ol uver=
flow ; mod-
CTRLe Perme-
ability.

Muodernte whene

slopes are less
than 9 per-
cont: mod-
eralely rapid
A
n upper 24 to
36 inches;
pealeraiely
slow permesn-
bility blow.

Moderate 1o

BOVOTE ! Si=
ponal high
water table:
mumderately
slow perme-
bility in lower
part,

Moderate to

BOVOPE:  BCe
sgonal high
water tahle;
moderately
alow permea-
Lility.

Sevore:

sewnge disposnl
Heptie tank Sewnpe
filter ficlds lagoons
Muodernte o Muoadornie:
BOVETE!  Rids moderate to
sonal high moderately
water table; slow perme-
stilyjeel Lo ability ; surfaee
neeasinnal Inyer high in
overilow for orgnmie-mattor
short periods, eontent ; fen-
sonal high

waler blile;
subject o
oetasional
overflow for
short periods.

sub-
jeot to fre-
NNt ovier-
e, el
CTILe Permie=
ahility;
diflicult o
compact Lo
high density.

Muosdernie where

glopes are 2
o 4 pereent:
moderately
ragnd per-
maoeability 1o
dopth of 24
tor o inches;
mederately
slow permis-
bility below,

Slight where

opes are
less than 2
poreent;
moderate
whiere slopes
are 2 10 5
percent ; Tow
sand strata.

Slight where

s are
less than 2
reenl: sur-
ace layer
high in or-
ganic-matier
content, a few
gand porkets,
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Tapre 5—En :,I;mrn'ng

Soil series
anid
map symbaols

Richwood: 977

Rockton:
7138, M13C

2148, 214C, 214D

Saitre: 778A, 7788.
778C2.

Fuitability ne rouree of —

Foil features afleeting-

Lol

Gond 1w
diepth of 18
to 24
inches; [air
Lo gowondd
below,

Cinnel to
dopth of 24
inches:
limestone
al depih of
30 o 36
e b,

Cionad Lo
depth of 12
Lo IR
inches;
limestone
at depth of
24 inchos,

Good in up-
wer i
nehes; falr
o depth of
S0 inches,

Band

Fair to poor
Irelow depih
of 48 Inehes:
sand
stratn may
b thin and
eoniain
eXEEssive
fines,

Not sultahlo

Nob suitable

Ciood below
dhirpath aof
a6 inches:
woll-graded,
fine Lo me-
dinm sand
with =ome
eoarse sand
and small
amount of
gravel.

Girnvel

Nt suitahle

Naot auitahlo:
proesibaler
sonree of
lineatone
for erush-
ing at
depth of 30
to 30
inehes,

Not suitabile.
passible
=onanee of
limestone
for erush-
ing

Fair below
gt af
a6 inehes:
gamnll
amonnt of
gravel; may
eominin Lo
many fines,

Road fill

Posar:

moderate

tor ligh =hrink-

swell potentlal;
fair beann
capacity;

if=

ficult to com-
et to high

donsity,

Fair to good in
upper 24 to 30
ineheat mod-

crate
swill

good compac-
taon. Limestone
at depth of 30

Lo 36 ineles

o]

Fair bo goodd in
surface layer:
upper lmestono
at depth of 24
inches; suitalle
il erushed.

Fair in upper 36
inehese

Twaring capaci-

shrinks=
potentind ;

if erushed.

nir

f

Foundations for

Highway location
Tow buildings

Nearly level I
toprography ;
surfuee layer

Fair bearing
ey |

moedium 1o high |

high in organie- | eompressi-
muiter content; Bility; uniform
fair bearing consolidating.
eapneily.

Redrock at depth |
of 30 to 36
inchea; fair to |
goud bearing |
eapneity: falr
shear strength
above lime-
stone,

Snrface lnyver high
in orgnnie-
matier content )
hard, level-bed-
thid Ninnesione
at depth of 30 o
A anches; Toir ti
good bearing
capacily and
shear strength
abowve limo-
atone,

Surfaoe lnyver high
In organie-
matior eontent |
Inir to good
bearing eapacity
and shear
stremgth above
limestone; lime
atome bedrock
at depth of 24
Inehes,

Redrowk nt depnh
of 24 inches.

| Fair bearing en-
paeity and shear |
strongth in up-

Fair bearing ca-
paeity and shenr
strength in up-

tv. Good below
t[rplh of &6
inches: very
low shrink-swell
1mlmtinl; ol
waring capacity
and shear
strength.

per S6 inehes;
good bearing
capacily and
shear strength

below depth of

36 inehes,

per 36 inehes;
very low com-
prrvssiliility

very low shrink-

swell potential

bsirloow dlepil of

A6 inches,
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Soil limitations for
sewage disposal

Reservolr nrens

Embankments

Dirninage for
erops und
pasturs

Nearly level
topupraphy s
sulonhsle sites
unlikely ; ros-
CEVOIT BRei
slhomled b
searitied anmd
eomjeted;
subjeet Lo
s
eodrsae shrala
Below depth
of 4% inches
im soune arcas,

Fractured limie-
stone ol depth
af 3 o 26
el fowy
porons o hold
water; thin,
digcontinions
elayvy
rosidunm.

Shallow o bed-
rock, whieh is
fracturcd and
T prorows Lo
hildd walaer;
thin, discons
tinuons clayvey
residuum,

Sandy material
at depth of G6
inches hns
rapid poerme-
ability: aulb-
slrabum Lo
porous to holid
wiler,

Fnir stability;
semiperyious
w el o
pacted ; sus-
ceplibilivy to
piping in sih-
strtum; meed-
erate 1o high
ahirink-swoll
potential,

L] stahility;
linestone b=
roek ol depth
of 0 to 36
il Tiona bl
mnterinl pvail-
able; g“und.
workability;
mindlernte
shrin®=swell
potontial,

Alullow Lo lurls
rock: glow paor-
maability
when com-
pacted; sel-
tling can be ex-
pected if fills
of lnrge frog-
menta are
vsed : limited
availnblie mina

HSemipervious
when com-
panetedd in sl
soil; high <tn.
Bility in sl
stratum; very
low shrink=
swell potential
in substratum.

|
!
|

Not noecded. . ..

Nob needed......

Not necded . ...

Terrares and
diversions

Cirassed

waterwnys

Heplic tank

Sowage
filter ficlds

lngoons

Terrares mok
ool due to
topography;
sl featurca
fuvornhile for
diversions.,

Limestone below
depth of 30 1
36 inehes: bl
rovk may
hinder eon-
struction; cuta
should T haeld
to o minbmuam.

Limestone bed-
rock at depth
of 24 inclus
may hinder
eonstEetinn,

Sand and gravel
at depth of 56
inches; slopes
generally short

andd irregular.

Generally neol
il soll
foatures fas-
vorable.

Limeatono below
depth of 30 to
i inches: may
hinder con-
struetion.

Shallow to heda
rock ; may
hinder con-
sbruetin,

Snlll]&:;l#n}\'}#l

atk th of &

inches difli-
cult to vege-
tate where
exposel,

Slight if well

|
Maoderate un-

rined: wmod= less subject
FPALE [T~ Loy overllow .
hility ; sevor semipervions
in plapes sul- evon whin
jeet o aver- compaeted

Mo difficult to
compact Lo

high density,

Moderate 1o
severe:  bed-
rock at depth
of 30 w 36
inehes; somie
dunger of
ground water
contamina-
tion,

| Severe:  fracs
tured e
atone Below
depth of S0
Lo 3 inchies,

Severe  Trae-
tured lime-
ptone bodrock
ab depth of 24
inches, danger
of groomd
WALEE eontnm-
ination,

Hevere:  froe-
LT I L TTTES
gltone at
dopth of 24
inches,

Slight to moder-
abe where
slopes nre 0 Lo

Severe on all
alopica; sub-
shoabumy Lo

O pereent; I CR T
mudernte old water;
whoere slopes moderate
are & Lo per- danger of
eont; motorte ronlaminn-
hazurd of con= thon.

tamination.
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TaBLE 5.—Engineering

#oil series

Suitability ns source of —

Eail features affecting—

and
g sy mbols

Topaoil

Girnvel

Saude: 177A, 1778, Giood in up-
177C. per 12
inches; fair
o depeh of
24 inches;
poor below,

407B...caco..| Giood in
upper G
jlm:il:;: fuir
tiv th of
G il

poar below.

Schley:

Benton:  6AIN, FRINZ, | Good in
663E, GGIEZ, B63F, u;lrpnrﬂ ta
Gb3F2. 12 inchea;

favir Dacdow ;

low or-

Eanic=

malier

eontent.

Pawer.  shial-
low o bed-
rock.

Bogn: 412C, 412D,
412G,

Sparta:
1A, 418, 11C, Poar:
41D, dronghty.

Good below
depth of 24
inehes;
well-graded
hne to
conrse =and
and some
gravel.

Mol suitable:
dizcontinu-
s wandy
strata,

Not suitable. .

Nolb suilable

e
poorly
proded fine
and
metlinm
sand,

Fair below

Not suitable. .

Nk suitnhle;

Moo

depth of 24
inehes:
small
amount of
gravel; may
conlain Lo
many fines,

Not suitable. .| P

Fair;

IRoad £l

Highway location

Foundations for

lovwe bildings

Good below depth

of 24 ineles:
low eompressi-
hility;
workability;
‘mr_\lr low shrink-
swill potential.,

seasonal
high water
table; medium
to low eom-
preasibility
variable male-
rinl to depth of
36 Inches;
materinl below
that depth
easily eome-
pneted.

wirt  fair bear-

ing capacity ;

mwiedivnn 1o high

compressibility;

difficult Lo

compact to high
MLy

Good below depth

rosEibal e of 12 inches;
sotire of limestone bed-
limestone rock; good if
for erush- rriahed
ing.

fow Clood:  vory Tow
ploees on shrink-swell
ATRCA ential; good
T s MCRTINE CHMC-
hove grav- ity good work-
(-Ili; sand ubility whers
blovw fines are more
depth of 40 than 15 pereent;
inches, lneks stability

under whevl
hissls st
when damp.

Burface layer high

in organie-
matler eontent;
fair bearing ca=
pacity and shear
strenglh (o
depth of 24
inehes; good
bearing eapacity
and shear
strengih below
doepth of 24
inohes,

Fair 1o good

hearing eapac-
ity fwir shoear
strength;
seazonal high
waler (nlle;
high suseepti-
hility to frost
heave wherg
prockets of
water-henring
sand oecur,

Raolling topa

rapliy; high
malsture in
some enls,

Shallow to lime-

stome bodrock,

Highly erodibile;

subject to
seepage in deep
euts; diflicult
to vegelatie;
T sanid mny
hindor hauling
operation::
borrow
proeniind,

Medium Lo hihh

Clomnd bering: en-

pacivy a

shear strongth
to depth of 24
inehes; low
compressibility:
vory low shrink-
ewell potential,

Seasonnl high

wator tabile;
fair to good
bearing capac-
ity and slwnr
strengih; possi-
ble uneven
consolidaiion,

o b
falr shear
strength and
bearing capac-
ity ; modernie
shrink-swell
potentinl,

Ly

Limestone bed-

rock below
depth of 12
inehes

Law comprissi-

bility; good
shear strength;
rapid consoli-
dation; very
lovw shrink-
swell potentinl;
may lguely
during vxcn-
vation If wet.




LINN COUNTY, l0WA 125

interpretations of soils —Continued

Boil features afleoting—Continued Soil lmitations for
1

SEWHRE

— . e —

Farin ponds Dirninage for

Muoderate per-
meshility
Py alr e
nevds to he
eompactoed; a
staler may b
needed Lo
prrevent
UXCUSS SCUTHIET
tiniform
mizderrind.

Very ehallow to
fractured bed-
rock, Lo
EERT R L ES )
old water.

Material too
prorous Lo hold
Waler) very

raprid] prers

| menbilivy,

| Terraces and

able material
for iy oof 300
Inehies,

Semipervions
when com-
pnoted;
micdinm to
low stabilily
when molsy;
subijeet to
g o=

erate =hrink-
swell potentinl.

Very limited
anveint of
misberial ;
limestone bd-
rock at dopth
of 12 inches,

Iigh s page
e IIiﬂﬁ
atability;
Tnighly eroddibile;
pasir resistanee
Lo piping; very
low shrink-
swell potential.

likely tor Dne
snueeesinl,

Mot needed___

Not needed_ . ___ .

Not needoda....

hinder con-
struetlon,

Soll featyres
favorable,

Limestomne
LETE FERTM T 8
depth of 12
inches ; b=
rock will hin-
der construe-
Lioan.

Highly erodiblo;
diffieult to
Tl ned
manintain ter-
faee ridges and
channels;
vegetative
cover dillienlt
1o establlish
where loose
sandy subaail

im oo,

Highly groditale. . .

Limestone L=
roek nt depth
of 12 inchos.

Highly eradibile;
difcult to
vurgarba e,

Sovore whoere
elopes are more
than 9 pereent:
T R T T
permeabilivy.

Very severe:
viory shallow
to limestonoe
badlroek.

Muoderate whers
alopes are less
than @ pereent ;
seviere whore
£lojues nre
more than 9
pereent; very
rapdd permies
ability; dunger
of ground
waler cons
Larminatinn,

erops and Fraces Girassed Soptie tank Sownge
. pasture diversions walcrwavs filter ficlds lagoons

Reservoir arens EFmbankments }

Sand and gravel | Good stability; Not needed. ... Generally not Fasy to vegetaie | Slight where SEevere:  sul-
at depth of 24 vml;y low necded; short unleas euts slopea are loas stratum loo
inchen; too ahi nk-swell slojees ; conrse CRPOS0 COLTse than 5 percent; RTINS i
porous to hold stential lwe- material, maiarrinl, muderate ha- i wator;
waler, ow depth of zard of ground Bevors dangoer

24 inches; waler contuime- of ground
[OGOT Fesistanes ination, waler eom-
to piping, tamination.

ZEand lenses and | Good 1o fair Seasonal high wa- | Terraces and Secpy and wet; Sovere: Muodernte:
pockels in stalulity | cun ter table; mod- diversions riinage seasonal high stratified
many pluees; ba compaeted crate permen- not needed needed o es- waler Ll with eoarse
moderately to high den- Lility ; drain- in some plaees: tahlish material ;
slow perme- sity; fair age designed sepsonally wot vegetation. Huetunting
ability in sulb- resistanee Lo Lo intereept and seopy; water talide,
stratum. piping; vari- ACEpage i miost Welness may

Severe where
slopes are
more Lhan O
[T
SEMipervions
i compacted.

Yoery sovere on
all slopes:
very shallow
to frnetured
limestone.

Eevere on all
slopre=:  mia=
ll-rllu'l Ly

Porous L

hold water;

high seepage
ralie.



Eoil series
and
map symbols

1018, 303C.......

Bpillville; 485........

Steep rock land: 47865
Proporties too
varinble (o
: catimate.
Btronghurat: 1654 ____

B0IL SUKVEY

TanLe 5.— Engineering

Suitability as soures of —

Soil features aflecting—

Topsail Sand
ronor: Ciowd fo dopth
droughty. of 306 1o 48

Clownd 1o duepily
of &6 to 45
inche=: high
urganig-
matter
comilend,

Fuir: low in

organie-
matter

content,

inches: uns
suitalle
below; no
aand.

Fuir:  poarly
praded
snnd moy
oecur be-
lovwe dlepathe
of 48t Gl
inehes; may
entnitain an
excess of
fines.

Not sultable, .

Gravel

[toad fill

Highway location

Not mnilnhlv...r Good:  good

Poars  smnll
smount of
gravel may
oeeur be=
low clepih
of 4% Lo G0
e hiss.

Not suitable.

warkahility ; low
eompressibility;
subistratum
casily come
panebertd o high
denslty : very
low =hrink-
swell potential
in upper part.

Poor:  medium o
high compressi-
brility: high
orgmivsrmnier
content; diffi-
eult to eompact
to high density .,

Fair bearing
capacity and
shear strength;
meddim 1o high
comprossibility
difficult to
compact to
ligh density.

lﬂnhl_?' eroddililo;
subjeot to sopp-
nge in decp
cuita; loose sand
way linder
exeavatlon: fair
Lin o Bonring
enpagity and
falr shear
atrength betow
depth of 36 (o
47 inehes,

BEubjeet Lo over-
flow : surfnee
Inyer high in
organig-matter
eontent ) puvr
bearing capae=
ity il shear
steengthy sene
sanal high
waler table,

Beasonal high
waler talile:
maoderately
rapid perme-
ability: mod-
erate to high
shrink-swell

wtentinl; fair
ARG Caje-

ity nngahmr

strength,

Lavw pomprossi-

Bubject to avers

Foundations for
low buildings

Bility: sulyjeet
to Diguefaction
and pripring when
wot: falr o
good bearing
capavity and |
shear strength
i bt rtm
el Lo Jow
eomprossibility
and subjcel to
UNEVEn col-
solidnilon in
Aubstratiom,

Mesw ;oo Tasnira
ing eapaeity and
ahoear strength;
medinm to high
comprressibilivy.

Medinm to high
rompresibilite
uniform von-
solidation: high
shrink=swell
sotenitinl; Mair

aring eajpae-
ity and shear
strongth, |
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2oll features afecting—Continued

Ferm ponils

Dirninage for

Soil limitations for
sewage disposal

erops and Torraces and Grassed Septiv tank
pasture diversiona walerways filter ficlda
Hescrvoir arcas Embankments
Viry t"l’!d pier- l"ﬂmll'ﬂbk" oven Gienerally not Highly erodibile; | Highly erodible; | Moderate where
meahility in coni- needed; hill- unstable on difficult to slopes are liess
upper part; |lm':l.[-l:| highly sithe seepoge in Nlﬂ W rirng- vispe bl than 9 poreont
Liws PHRONIS Lo erodible; poar places; tile channel sovere where

hold water;
moderately
slow pernae-
ability in =ule-
stratum when
compactod.

"':wlrlv level
phy
-cu.lln n:u-,u
unlikely; suh-
Jeet Lo
flaading,

'\-.‘*nﬂ} level

"‘T"lli‘h}’
qmm e sites

unlikely ; res-
ervoir hottom
ghould e
searificd and
eompacted ;
subyject i
i U

B1E-T00—T §—0

rw.ml.unw Lin
piping in upper
wart of subsoil;
owerr park of
=ubsoll and
substratum
ensily come-
practed to high
thensity; mid-
erate shrink-
rwell potentinl
in subatratum.

Moderate sta-

hility ; moder-
ate shrink-swell
potential; poor
resislanee Lo
piping; high in
organie-matter
content,

Fair stability;

PaMRE COMIJRAe-
tion above
oplimum mopjs=
ture; medium
tir h.lgh e
pressibility,

mny be beno-
ficial in theae
places,

Bubjeet o over-

flow,

Seasonal high

water table:
tile not necded
i some plnces,

dlh‘.‘uuh to
maintaing may
exposs dunse
low-fertilivy
Aubzoils,

Terraces not
needied ; all
features favor-
able for
diversions.,

Genorully not
neaded: if
peeded, soil
Tenturis
favorable,

Not needed; all
features
favorable.

Gnnﬂrﬂ]hy’ not

needed; if
needed, =il
fentures
favarablo.

Moderate:

alopes are maore
than 9 percent;
very mpd per-
meability
abwve suh-
stratum;

danger of
gronnd water

contaminmtion. I

Muoderate ta very

severe:  sube
ieet to over-
M.

8-
sonal high
waler Ll
maoderaely

rapid
ml:uinlm

Severne:

Sewngoe
lagoona

— s

Moderate to

severe on all
slops: mntes
inl above
subatratum
too porons o
Bioldd wanhaer;
moderately
oW e
ability in
aulstratum.

LT T
pervious when
compaeted ;
sulijeet o
overflow;
moderate to
severe danger
of comtamis
nnilomn,

Moderate:
moderately
ragrd prerme=-
ability; ﬂl"‘l.-
gonal hi
waler uﬁmln,
diffieult o
I'IIIIIIITII" i
high density.
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B0IL SURVEY

Tasre 5.—Engineering

Eoll series
nnd
map ymhbols

Suitability as source of —

Tama;
1204, 1208, 120C
120CZ.

T120A, T120B....|

Tell:

Tripoli: 398.__.

31538, 353C2....

Soil features affocting—

Topsoil Sand Gravel Road Al Highway location |  Foundations for
T busilelinggs
Good to Not suitable__| Not suitable. .| Falr: modaorato Upper layer high | Medium to high

depth of 12
to 15
inches; fair
helow.

Good to
dopth of 12
to 18
inehes; fair
below

Good to

by fair
below ; low
orgnnig-
matter
content.

Fair in uppor
18 inghes;
Jrvor below,

Not suitable
to depth of
af 45

Inehes;
good below
depth of 45
inches or
more; fne
and medis
um sand,

Foir:  poorly
graded fine
andd medis
um wand

below
depth of 24
1o 0
inches,

Not suitable. .

Not suitable. .

Poor:  small
amaount of
vel bo-

ow depth
of 24 to 90

FTTTH [ TENS

Not suitable_ _

to high shrink-
swell potential;
fair bearing
rapacity; eloss
tie; eult 1o
tompaet prop-
erly; surface
laver high in
organle-matter
content,

Fuir: mnderate
to high shrink-
swell potential:
fair bearin
capacity; difli-
enlt Lo compact
rmp.eriy; Sr=
nee layer high
in organie-
matter condend

Fair to gond:
fair bearing en-
macity above
substratum;
goodd bearing
eapaegity in
substratum;
very low shrink-
potentinl; good
stahility when
confined,

Pour in upper
24 Inehes; gond
hslowe s faar to
good bearing
eapacity; easily
e pose b o
high density;
surface layer
high in organic-
mastter eontent.,

in organic-
matter content;
high modsture
in gome deep
cuta; ents easy
to vegetale,

Surfuee lnyer high
in organie-
matter content,
hiigh mipisture
In some euts:
euts ditlicult o
vegetute when
expoacd.

Fuir bearing cn
pacity to depth
al 24 Lo 30
Inehes; good
bearing eapao-
ity below; may
mlntahll I:‘icc
witlier in i
cuts; hi IIWI
suseeptibility
to frost heave
N some arens.

Erazomal high
wiler table:
surfnce layer
high in organie-
ndler contont ;
high susvepti-
bility to frost
action where
water=learing
sl pockets
ocelr: fair to
poor hearing
capaeity and
shiear strength
bolow depth of
24 inches,

eormpressihilivg
uniform con-
rolidation) fnir
hearing capacs
ity and shenr
sirength.

Medinm to high
compressibality
nlwove conrse-
textured mn-
terial; uniflorm
eonsolidation,
and good bearing
capacily and
ghear strength
below depth of
45 inchues.

Gl bearing cas
pority mod
ahear strongth
holow Itﬂll‘h of
24 Lo 36 anches;
low shrink-
swirll patential

Low comproeesi-
ility; =easonnal

high waler
table; high
suseeptibility
Lo frost heave
whae waters
Ireaurinmg =and
MIEKOLS Geer;
air to gosodd
brrsiring capac-
ity and shear
stremgih below
depth of 24
inehes,
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Soil features affecting—Continued

Soil limitations for
sewage disposal

Farm ponids

Reservolr nrens

Maoderate per-
mienbility;
uniform ma-
Lerial; roser-
voir bottoms
should bne
gearified ancd
compietod ;
subjeet to

seepage; scaler
iy bwe re-
fpuired,

Muderate per-
meability 1o
dirpth of 48
inches; resor-
vioir botioms
should be
searifiod wml
eonpaeted )
CONrAe-1ex-
tured material
below depth
of 48 inchus;
rapid por-
menbility,

Very rapid pers
menkility be-
Toww depth of
2 to
inches; ton
I:njrnll:-i Ly
ol water.

Nenrly hwllw
tepopraphy
uililuhllllxﬂm
nnlikely; slow
permienbility
when eome-
prvctend ; sl
witkeis or
CHECR iR 800
Illlll't.'ﬁ; surfoee
aver high in
OrEe-
misnther
content,

Drrainage for )
crops und | Terraces and Lirnssed Seplic tank Sewpge
pasture version waterways filter ficlds lagoons
Fmbiankmimis

Fair stability; Not needed...... Hail features Eeepy and wet Slight where Madderate where
modernie (o Tavornlde, in s slopus e Jess slopus e Joss
high cornpress. places: tile than 5 per- than O poer-
thality ; mod- needid an cent; modoer- cent: mod-
erate 1o high gides of water- ate where erate per-
shrink-swell ways to slopues are b Lo meability ;
paotential; high eontrol oo ge 9 pwereont dilMienit to
organie-mniler and Lo estab- muodurato eompael Lo
content. lish suftable permeability. high density.

vegetation,

Fuir stability; Not needed. . ... Hoil fentures Hoil fentures Hli:]ht whero Hevere on all
fair Lo poor favorable. favoralile. opes are less glojses; conrse-
romnpsetion than & per- texstured mas
sl apti- cont: coprse- torinl bolow
i mojs- textured ma- doepth of 4%
ture; moderate erial below inchea; sl
Lo high shrink- depth of 48 slratum Lo
swill potential, inches: slight MITEHIS i

1o moderate old water,
haznrd of con-

tamination of

pronnd water

and streams.

Fair stability; Not necded......| Coarsc-textured | Coarse textured | Blight where Eevere om all
fair do good mnierinl nt minierinl at slopes are less slopues; sub-
COMpaetion; depth of 24 1o depth of 24 1o than & pereent; stratim oo
rapid seepage S inehes a6 inehes; msdernte wirones Lo
rate; THAOT cuts should be difficult to where slopes d water.
resistanes o Ledd to n vegeinle whero are G Lo 9 pers
piping. minimum to ex e, cent; hazarnd

provent ox of contaming-
niosure of tiom,
coarse-tex-

tured mnierial,

Fuir stability; Seasonal high Not needed due | Not needed due | Severe:  =ea- Blight: a few
impervious witer talile; Lo Lopography. Lo Lopugraply. sonal high sanel pockels
whin eomes miwlerntely water tabile: o slrata;
pacted ; od- slow pormoen- miderately surfaco laver
ernto shrinlk- bility in sub- alow permen- high in or-
swell potential; soil, bility in sub- ganic-matter
surfame layer suil, conient,
high In or-
game-mattor
vontend,



130

S0IL SURVEY

Tﬂ. HLE 5.—EH[H.M¢fI':H‘y

Boil serics
anl
map symhbols

Suitahility a2 aouree of —

Topenil

Walford:

Tie0. .

Whpwie: 777A, 777R__

Waulwek: 7710,
TT1C2.

Woukeo:
178A 1788 . ____

Fair to poor:
simennnl
high water
tuble,

Fair to puwr:
high walor
inlile.

Gl in uppaer
12 inghes;
fair e 12

o 24 inches;

T
bl

Fair to good:
Inyer
with organ-
ic-matter
thin,

Good Lo
dopth of 12
to 18 inch-
ca: h
UrEalcs
matlor con-
tent. Fair
to o

below depth

of 12 o I8
inches,

Sand

Not suitalle. .

Faoir to g

baelow
df.[l“!. of G
ks
sand fine
and
medinm,

Chemul] Dasloow
dopth of 24
Lo AU amelues
well=graded
fine to
comrare sand
andd small
nmount of
eravel.

Not suitalle. .

Goodd:  well-
gradod sand
nnd gravel
bl
depth of
30 inches,

Girnvel

Toad fill

Hoil features affecting—

Highway loeation

Foundations for
lovw Binildings

Not suitable. .

Fuir baslow
dopth of 30
inihist
amall
amount
of srn.wl.

Not suitable. .

Fuir: gener-
ally emall
nmuuiat:[
gravel be-
low depth

of 36 inghes,

Yery poor;

JHHIT
Iweiuring cofane-
ity difficult 1o
coMmpael proj-
rrlj.';Pni,ghl.l ’
shrink=awell
petential,

Nt guitable. . Very poor to n

depth of G0
inehes: poor
Tarmringe esjisies
ity; diffioult to
cornpaet proj-
erlvs higl
shirink-swoll
peotential. Gaood
suntability
below depih
of 60 inches,

Ciosned bsoloowe dlopih
af 30 inehes;
wiery low goni-
prremsibality ;
good workabil-
ity vory low
rhrnk-swell
protentinl,

Fuir in upper 24

iy 6 inchies;
el Dol

air to good
braring capac-
ity Dwelow depily
of 24 w 36
inehes: moder-
ate to high
shrink-swell
Justentialg
easily cotns
poeted to high
density.

Fair in upper 30
to 36 inches:
modorate
shrink-swell
welentinl. Gisoil
o low th of
A0 to 36 inches:
goodd bearing
capacity; sur-
fuee Inyer high
In arganics
et ler econtent,

Nearly level to
dﬁprmin:ml
Lopography §
H‘MDI\JLP hfgh
water table;
seasonal ponded
surfuee waler,

Nearly level to
d:prcmiuﬁnl
topography ;
hilh u.'umr>
table; soa-
sonal ponded
aurface water.

Fulr bowring
enpacity and
shear atrength
TR
e good
hassiring cas
ity and
ahenr steength
Ioelivw ; Joow
rolinf.

Sevpage mny
aeer in et
high suseopti-
Bility to frost
where aand
ket and
SIFALA OOCNE;
faur Iw-smnf
capaeity above
depth of 24 to
a0 inches;
good Learing
enpneity below,

Surfaee lnyer high
in organig-mat-
ter content;
fair bearing
eapacity and
shenr strength
abuove depth of
Al o GG
inches,

Poor Learin

Poor bearing ca-

peity; high
eompressibility ;
uniform eorn- |
solidation;
seasonal high |
waler table, |
|

TS
pacity snd com-
prressibility ;
uniform eons
solidation to o
depth of 60 |
inches; high
waler babile,

Fulr bhonring
enpieity and
shear strength
o depth of 30
inehes; gooid
hearing cns
paveily s
shear strengih
Imelow depth of
A0 Inches; very
low ponmjHressi-
bility.

Fuir bearing
eapacity and
shoear strength
1o depth of 21
to G inches;
o] Dwsaring
eapacity an
shoar strength
and low gom-
pressibility
Iedoow depth of
24 to 36 nehes,

Fulr bearing
eapaeity and
shear strength
above depth of
S0 Lo 36 imehes;
good below;
low eompire:a-
ibility below
depth of 30 o
S inehies,
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Soil features affeeting=—Continued

Sail limitations for

acwage disprosal
Farm ponids Dirninnge for |
erops and Terraces and Cirnascd Septie tank | Sewnge
: 2 pasturo diversinns waterways filter fields lgooms
Reservoir arcas Embankmenis I
|

Niearly level to Poor stabality Fensonnl high Mot needed due Not needed due | Very severe: Moderate:
depressional when wet; water talie; for toprogragpdiy. o Loprograpliv. senzonal high surface luver
Lorprmgerageliy M COHn R slow permie- woier tble: minderately
slow permi- tiom and wirk- hility; subjeet glow pernia- high in or-
ity if abality; high to ponding. bility; sulsjeet gnnic-malicr
compacied, shrink-swell to ponding. content.,

potentinl. :

Nearly level to Poor stability High wator Not neoded duo Not needed due | Very severe: Moderate:
depressional when wet; tabile: slow Lo Lopsographiy. Lo Lopography. high water aurfaee lnver
topography ; PO Compiae- permeability; table; slow | moderately
slow permeas Lo and work- sulsjeet o prermenbility high in wr-
bllity If vom- ability; high ponding. subjest to ganie-mattor
et shrink-swo ponding, content,

potential, |

Conrse-textured | Good stalilivy; Not neviled Gienerally not Fasy to vegetate | Slight where Hovere:  silb-
marerial ar Asily eons nistddedd : deap unless euts alopies are loss stratum ton
dopth of 30 pacted to high cuts will ex CERJHAED CORTEC than 5 percent ; pireLe Lo
inehes; too density above POSE COBTAE material. maderate wild water;
proronis to hold coarse=textured material, hazard of cons danger of

wnler.,

| Muoderately slow
permealility
roservolr bit-
tonm ghould e
searified and
mulli]uwl.cd;
sand poekets
il lonses
peour in sub-
atratum in
SO AT,

Suandy material
at depth of
a0 1o 36
inches; ton

oros L
wild water.

manlerind; puor
resigrance 1o
jpng; rand
ond gravel
hielow depth
of 30 inches

Fair to good
stability; ponsd
COTI et fon
and workalal-
ity Dlow
depih of 24 1o
M inehes
msclermte Lo
high shrink
awell potential.

Fair stability in
upper 30 to
46 inchesa;

moderate
shrink-=well
potentinl ; sur-
faee laver high
i organic
matter content.

Gienerally mot
peeeclee]

Not neweddied

Soil features
Favoralile;
outs should be
hold to mimi-
i o avaid
exposing low-
fertility higher-
density glacial
till befow
depth of 24 Lo
HURTITRITEN

Cionerally Tl
needed; if
necded, outs
should e held
tor idmiruim
Loy vkl px-
pesinig sandy
eubstrntum
at depth of
G inches,

Heepy and wet;
[H1 IR TTCEN (S T
control geep-
age and Lo
eatablish vege-
Lot o,

Sl fentnres
favorabile,

tamination of
ground water
and atreams,

Blight where
slopes mr Jess
than 5 per-
eont; modor-
ate where
slopes are 5
o 4 percent,

Slight where
slopes are less
than & per-
cont; peonr
filtering -
terial in snb-
stratum; mod-
erate ho
of contamina-
Licm,

contaminm-
Liom of
gronnd water
andd streams,

Moderate where
wlopurs nre 2
1o 0 percent:
moderatoly
slow permeas
bility below
dl-lll hoof 4
tir 36 inches,

Hevere:  sihe-
strotum Lo
Wiroins Lo
|mhl waler:
o besrstic
danger of con-
Laminalion;
aurface luyer
high in
orpganicanuller
content,
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Soil series
and
map symbols

5784, 578B, 578C..

W : 3504, 3508,
e

Whalan: 207C2.

Whitticr:
352C2.

3574, 3578,

Builability as source of—

TABLE 5. —Engineering

Sail features alleeting—

Topsnil

ol Lo
depth of 12
to 18
inghes:
high or-
panicsmints
tor eontent.

depth of 12
o 18
inchos,

Good to
depth of 12
to 18
inelis; fuir
Dl

Fair in upper
18 inchos ;

wor below;
imestone

ab depih of
24 inchos,

e ey
dopth of 12
inehes; fair
brclionw,

Sand

Cosnd:  wrll-
gradoed
wand L=
low depih
of 36
inches,

Good below
depth of 24
o G
inehs;
poarly
graded huoe
and me-
dinm aandd.,

Not suitable_

Crowintl bl o
dopth of 24
o ot
inchni-s:
poorly

ded fine
m miecli=
wm =and,

Giravel Road fill
Pour:  very Fair in upper 20
small to 36 Inches:
amount of modorate
vl be- shrink-swell
ow depth protential and
of i fair bearing
inchos, capacity, Good
Enitability be-
low de of 30
to 30 dehes;
puin] hearing
eapacity; sur-
fnce luyer high
in organic-mat-
ler eontend.
Poor: small | Fair to good:
amount of fair bearin,
ravel e capacity almwyve
ow dispih depih of 24
of 4 to 36 A inches;
inchoes, good bolow;
very low
ahrink-swell
paosteniind in
substratum;
good stabality
when conlined,
Not suitable: | Fair to good in
bodrock at up&m 24 inches;
depth of 24 bedrock good
inches; if crushed.
suilabde for
eruszhing.
Poor:  small | Fair in uppor 24
amount of to 36 inches:
vel be- fair bearing
ow depth capacily and
of 24 to 30 medinm o high
inches. eotnprsability.

Ginod suitability
below depih of
24 1o A6 inchies:
very low shrink-
swell potential
and good sta-
bility if cone
finn

Highway lovation

Foundations for
T hndledings

Surfaee lnyor

high In organie-
matlor eon-
tent; fair
bearing eapac-
ity and shiswr
strongth to
depth of 30 to
a6 inches, good
Ireciring capaie-
ity and shenr
strength below
depth of 30
36 in Inches,

Surface layer

high in organie-
tnatler gun-
tent; fuir bear-
Ing eapacity to
depth of 24 to
46 inchea,

gomrd belonw.

Bedrack at dopth

of 24 inehos;
upper 24 1o 46
inches of lime=
sbome s Lypi-
cally fractured
and looss,

Froe water in

deop euts in
laces; fair
AN capace
Ity to depth of
23 to 46 inches
g Imrizuﬁ
capacity an
shenre streogl b
below depth of
24 to 30 inches.

Fair benring on-
paclty and
shoar strongth
above depth of
A0 oSG
inehaes s o] Turs
o ; low gom-

ressibility bie-
ow depth of B0
T 30 el

Low eompressi-
Bility bclow
depil of 24 (o
S0 Inehes:
EI:I:II'I baearin
capnoity unﬁ
shear strength.,

Bedrack at dopth
uf 24 inches,

Low comprossi-
bility: good
brearingg capacs
ity and xhear
strenglh below
depth of 24 to

26 inches,
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Hoil features affecting— Continued

Farm ponds

IReservoir arens

Hunidy mnterial
to depth of
£ o d6

inches: ton pors

o b Bl
wnter,

Clonrse materinl
at depth of 24
s atlh inelwes:
Loy [ROrFOLE 10
hold water,

Shallow Lo
fracturcd lime-
slome; Lo
Elnllm o

ld water,

Conrac-texturcd
material at
depth of 24 (o
36 inehes; oo
porons Lo hold
water,

Embankments

Fuir stahility in
upper 20w 0
inehes: gond
stability in
subsbratum;
miderate
shrink-swell
potentiol;
surface lover
high in ore
ganie-mnatter
content,

Fuir stability;
fair to o
eonrjuetion ;
mioiderate
ehrink-swell
protenitinl ; poor
resistanee o

plping.

Shallow to hed-

rock : limited
material
nvanilabile;
good stability;
casily com-

pacted to high

densivy,

Fair stahility:

fair to good
compaetiog;
r resistanca

ripping.

Dininage Tor
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Saoil limitations for

eownge disposal

erops and Terraces and Grassed Septie tank Sowago
[rastune diversions walerwoys filter liclds lngoons

Not needed_ ... _| Generally not Soil features Slight whore Bevora:
neoded ; if favaorable. slopes are leas subatratum
necded, cuts than & percent; too porous to
should Le Inedd wmccdvres Tl waieer;
to minbmum where slopes surface layer
to avoid ex- arn 5 to U por- high in or-
posing sandy eent; poor Eanic-matter
substratum at filtering ma- content.
depth of ahoni terial in
36 inches. substratum.

Not noeded. .....| Coarse-textured | Soil features Slight to mod- Severe:  sub-
material at generally ernle where sirnlinm L
depth of 24 to favarahle: slopes are loss 1% lo
36 inehos; conrse- toxtured than 5 pereent; wld water.
enta should be material nt moderate
held to mini- depth of 24 where slogus
mu Lo nvold Lo A6 inches; are 5ot 9
exposing difficult 1o pereent; mod-
coarse-textured vegetate if orate hazard
maierial, exposed, of ground

waler con-
tamination.

Not needed. ... Zhallow to lime- | Zhallow to bed- Hevere:  lime- Eevere on all
atone hed- rock ; beds atone beds slopes; shal-
rochk , - ek may ok al depth low to fre-
rock may hinder con- of 20 1o 30 wred lime-
hinder eon- Atruotion. inches; danger stone; danger
struction, of ground of ground

Water con- waler con-
Lumination tamination,

Not needed.. .- Coarse-textured | Boil features Blight where Bevere on all
material al favorable, ape e less slops; wul-
depth of 24 (o than 3 pereent;|  stratum too
#h inches ; euts maoderate rous to
should be held where slopes ld water.
to minimum are 5 to 9 per-

Loy v ex- cent; mioderato
posing fofree hazard of
textured mn- ground water
terial, contamination.
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TasLe 6.—Fnyineering
|Tests perfarmed by Tows State Highway Commission in aceordance with standanl provedures of the Ameriean

| Molsture-density 1
lir.'purt
Soil wame and loeation Parent material Mo Depth | Maximum | Optimum
AANNG- dry munisture
| | density
: -
Aredale loam: I, b feu. 1, I Pel,
342 feet M. and 651 feet B, of SW. comer of NWY see, 20, Loamy erosional sedi- 280 0-7 10 15
T, 86 N, IL. 6 W, (Mudal), ment and glacial till, J381 | 22-31 119 13
R S1=00 115 11
3381 | 53-T79 117 12
Bertram sandy loam: |
520 feet B, and 720 feet 8. of NW. corner of SEGSWY soe, Sandy lowm over 11026 -5 106 13
LT.8G N, R.aW. limestone, 11027 | 17-27 nsy 13
{ Masednl).
Cholsen lonmy fine sand:
280 fect N. of EW. corner of SE§ see. 27 and 60 feet E. of fonce | Eolian sand, 1603 1-4 10 1%
o 15, side of Sinie Highway 13 see. 27, T. 56 N, 1L 6 W, 1604 T-15 111 [} ]
( Muodnl), 1605 | 36-50 1 11
Colo silty elay lonm:
00 feet B, of north-south diteh and 150 feot N, of east-west | Alluvium. HAEM D=9 " 20
ditch, SWLEW! i see 8 T 82 N, R. 8 W, Haill| 22-34 a7 1%
{ Maowlnl), I J802 | HE2-60 1o 17
Dickineon fine sandy loam
450 fect N. and 180 feet W, of IW, corner of NWUNWY, see, | Eolinn sandy loam, A0 -1 114 10 |
3 T. 85N, R.6W. aa04 | 10-28 | 114 1%
{ Modal). 3305 | 3344 120 12
Dinsdale silty clay loam: |
137 fect W. of rond cloverleaf and 405 foot W, of County J | Locs and glacial ill. HI8T a-7 1] 0
cloverleaf, NEYNE!{ soe, 14, T. 81 N., I 6 W, | 3388 | 24-30 101 20
{ Modal), Aas0 i #6-44 112 | 14
| [
Kenyon loam: | |
1,300 fewei . nnd 2,540 feer N of SW. eorner of SE'Y see, 34, Loamy erosional sediment ERLT | -5 HTH 16
T.82 N, . 8 W. and glacial til, 3385 | 2053 12 I3
( Maodal)., I L I aa 7 115 12
Klinger silty elay losim: |
VA7 feet 8. of enstwest road cloverleaf and 87 feet W, of farm | Locss and glacial Gl 3300 0-12 Wl 2
drive, NELWNEY see, 21, T. 81 N., It 6 W, L awr | meean 05 17
( Modal). S308 | 46-57 114 14
Olin sandy loam )
150 feet E, and 150 5, of NW corner of SW4SNEY see. 1, T, 86 Sandy materind and | 1023 7 114 14
N, R.7 W. (Modal), glacial clay. - hioat | us-3) 123 i
[ a5-52 119 12
Whittier silt lonm: | | I
A50 feet Woand 550 fem N, of 21 corner of BSELNWLY see, 24, ﬂi“_y pberind aod sand. | 11020 -5 1 15
T. 82 N, . 6 W. (Madal), | 11121 21-32 [15] 19
| 11022 | 43-55 118 1

! Based on AASHO Designadion T 90, Method A (1),

? Mechamioal wnalyses according to the AASHO Designation T 88 (1), Results Ly this |,|rt|l.'nﬂ|:rr may differ somowhat from results
abiained by the soll survey dprm!udum of the Sail Conservation Serviee (SC3). Tn the AASHO procedure, the fine materinl js analyzed by
the hydrometer method and the various grain-size fractions sre enlenlated on the basis of all the material, ineluding that coarser than 2
millimeters in dinmeter, In the SCS sail survey procedore, the fine matorial = analvecd by the |:.i wite method n“;fthu maderind conrser
than 2 millimeters in dismeter is exeluded from caleulatjons of grain-size fractions. The |'Ill.‘l'lli'lIIEl:'I'li analy=i= data u=ed in this table are not
suilable for use in naming textural classes for soil.
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test data
As=socintion of State llighway Officials (AASHO). Absence of an entry indicates that no detormination was mado]
Mechanieal analysis | Clussification
Pereentage passing sieve— | Percentage stnller than— Licguid Plas-
i limin tlejty
| | mdex | AASLHO? Unificd *
No.d No. 1o | No.40 | No, 200 | 0.05 .02 LX) 0002
Nin. | Rin, .y (2.0 (042 (0,074 i, i, T, IS
wn) | omm,) i, .
P,
PSR IR [y — 1ty HIH (1] 58 HH] 19 14 25 0 | A=dih) (&
= | e 100 05 41 11 22 1] 13 21 8 | A-di1) =0
s s e L e e 1{Mh 02 a4 p.v ] 15 10 L] 20 G| A=2-4{1) SA=5C
100 | i L] 0%, 56 A an 48 £ 3 33 18 | A-B(7) CL
AR IR ST 100 00 16 a6 28 17 12 25 9 A4 Sl
...... | 09 98 &5 41 57 27 1 16 2 7| A-d(l) aM
____________________ 100 97 16 15 8 5 . 3 I NP | A-2-4(0) =AM
...... EETe Y E e T 10} 08 14 11 T 4 L 1 (L)} A=-2-4(D) &M
o 1y o7 = [ 5 2 ¢ -4t B 3 *) A=310) SAL-BP
............ g | 100 a7 02 T4 47 av 05 31 | A-T-5(20) OH=CIT
_____________________ 1011 " ne |0 70 52 44 i3 40 | A=7-6(20) cH
_______ 103 08 o1 87 il 14 a6 al 32 | A-T-BLIB) CH
_______ | e e T 100 092 30 i1 20 13 a9 15 4 | A-4i1) SM-sC
....... | PR — 100 04 i 49 aa 21 17 b T | A=d4(5) Cl-ML
1M 50 20 14 10 8 [ Jf P - (1) A-2-1(0) =M
........ i) s 100 L1 an g 53 31 23 3T 15 | A=Gi10) MI-CL
e e —— - Al 11K} a7 A3 73 55 33 a0 a0 19 | A-6{12) Ul
LIET 1] 040 00 b a8 &0 40 0 HE &8 19 | A-G{85) CL
el i 1040 3 7l iid 41 24 5 30 10 A-l{‘.i'i CL
=) el 10y ot ] a0 57 Al 43 29 20 34 10| A-0( CL
100 s s uy 55 56 4% 40 F 1) 23 a0 17 | A6(D) CL
...... S S O 10} 9 an & il 35 25 42 16 | A-7-6G(11}) MIL-CL
=z = 104} i) i 87 60 40 a1 a6 w | A7) CL
00 o as 58 o8 50 a0 29 25 33 18 | A-6(8) CL
...... i i e 10 0 An b ] | 1 1k 25 6 | A=2=4(0) =M
1 Ril 34 b ] 3 14 11 17 3 | A-3-110) &M or 5P
S I /1] 04 os 41 40 4% 1] o 24 a8 13 | A-G{4) 50
______ 10 L] 9% n7 83 70 5l 22 16 25 7| A-d(8) CL-ML
PR S | 1013 0% a1 By 41 36 43 20 | A=T-0(13) CL
______ il | T oo HTH 16 13 11 11 10 15 0| A-3(0) BM
¥ Based on AASHO Designation M 145=40 (1),
' Based on the Unified Hoil Classification Syvstem (18).

8 NP = Nonplastie.

G18=-705—75—10
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Fmbankments require soil material resistant to seepage
and piping and of favorable stability, shrink-swell poten-
tial, H-ll"!ll' strength, and eompactibility, Presence of
stones or organic material in o 201l are among the factors
that are unfavorable,

Dirainage for crops and pasture is affected by such
soil properiies ns permeability, texture, and strueture:
depth to claypan, vock, or other layers that influence rate
of water movement: depth to the water table; slope:
atability in ditehbanks: snsceptibiliy to stream overflow;
salinity or alkalinity ; and availability of ontlets for
drainage.

Terrnees and diversions me embankments, or !'m.,"-i'-;‘--
conetructed acrass the slape to intercept runofl 2o that it
sonks into the soil or flows slowly to a prepared outlet.
Features that affeet suitability of a soil for terrmces are
uniformity and steepness of slope; depth to bedrock or
other unfavorable material ; presence of stones ; permeabil
itv: and resistanee to water erosion, soil slipping. and
soil blowing, A soil suitable for these structures provides
ontlets for runofl and is not diffienlt to vegeinte.

Grassel walerways ave vegetated ehannels that eonduet
runail, at n nonerosive veloeity, to a stable ontlet. Muny
of the waterwavs in the eounty are gullied aud ave lined
with trees and brush., Large quaniities of earth will have
to bo movind Teom these areas hefore the chinnnels ean bo
properly shaped. TF the waterways are shaped o veloe-
iy of 1-unnﬂl is veduced. the soils are generally fertile
enomgrh (o grow vegetation to help eontrol erosion. ln
most places tile lmes are needed on both sides of the
shaped waterway to permit the grass to bueeomue estabe.
lished and to reduee wetness g0 that the waterway ean
e erossed by machinery.

Suptic-tank filter ficldz ave subsurface systems of tile
or perforated pipe that distribute efiluent from a septic
tank into natural soil. The soil material from a depth of
18 inches to 6 feet is evaluated, The soil propertics con-
sidered are those that nffeet both absorption of efffuent
and construetion and operation of the system. Properties
that afleet absorption are permeability, depth to water
table or rock. and enseeptibility to flooding, Slope is a
soil property that aflfeets dificulty of layont and con-
atrnetion and also the risk of soil erosion, lateral seepage,
and downslope flow of elluent. Large rocks or bonlders
inereass construetion eosts,

Sewage lagoons are shallow ponds construeted to hold
sowage within a depth of 2 to 5 feet long enough for
hacteria to decompose the solids. A lagoon has a nearly
lovel floor, and sides, or embankments, of compacted sol
materinl, The assumption is made that the embankment
is compacted to medinm density and the pond is pro-
tected from flooding. Properties are considered that affect
the pond floor and the embankment. Those that allect the
pond floor are permeability. content of organie matter,
anid slope, and 1F the Hoor needs to be leveled, depth to
bedrock becones important. T'lie soil properties that affect
the embankment are the engineering propertics of the
embankment material as interpreted from the Unified
Soil Ulassilieation and the amounts of stones, if any, that
influence the case of exenvation and compaction of the
embankment material,

SOIlL SURVEY

Suil test data
Table 6 containg engincering test data for some of the

m:li}ur goil series in Lann County. These tests were made
to help evaluate the soils for engineering rnl'lmmr_h. The
engrineering elassifientions given are based on data ob-
tained by mechanical analyses and by tests to determine
ligquid limits and plastic limits. The mechanieal analyses
were made by combined sieve and hvdrometer methods.

Compaction (or moisture-density) data are important
in earthwork. If a soil materinl 15 compacted at succes-
sively higher moisture content, assuming that the com-
pactive cflort remaing constant, the density of the com-
pacted materinl inercases until the eptimum moisiure
comtent iz reached. After that. densily decreases as mois-
ture content. increases. The highest dry density obiained
in the compactive test i3 termed maximum dry donsity.
As a rule, maximum strength of carthwork is obtained if
the soil is compacted to the maximum dry density

Liguid limit and plasticity index indicate the ellect of
waler on the strength and consistence of soil materinl, As
the moisture content of a elayey soil is inereased from n
dry state, the material changes from a somizolid to a
plastie state. If the moisture content is further inereased,
the material ehanges from a plastic to a Lguid state. The
glaslic Figit 1% the moisture content at which the soil
material changes from dhe sennsolid to plastic state: and
the liquid limit, from a plastic to a liguid state. The
plasticity index is the numerical difference between the
liquid Timit and the plastic limit. It indieates the range
|||'l moisture content within which a soil material is
plastie.

Soll features affecling highway work

The soils in Linn County  that aflect I.ll.'l'."ltl.l]ljlll','_‘f
formed mainly in gleial till, loess, and alluviom. How-
ever, limestone badroek is exposed along many of the
stream valleys in the eounty. The glacinl till s rock
tebiris Chat ||ri|u.-iy:|l1y is sandy and elavey and containg
peblles and bonlders; there are oceasional pockets and
strata of sand and gravel. The glacial till has a maximnm
ihickness of abont 300 feel. but this thickness varies,
Lovss, or wind-blown silt, mantles the glacial till in parts
of the connty. The thickness of loess varies considerably.
In general, the loess is thickest in the arcas adjacent to
the Cedar and Wapsipinicon Rivers (fig, 10},

The glacial till in Linn County has relatively high
m-place density, It is relatively stable at any moisture
content. and ean be compacted rveadily to high density,
The textural composition varies, it where the material
is dry, there are enongh fines and coarse material to pro-
vide a firm riding sneface with little rebound after load-
ing. The glacial till has good bearing eapacity if loosened
and compacted to maximum practical density. bat it
loses this bearing capacity when moisture is absorbed,

Soils such as Bassett, Cageon. Kenvon, Oran, Readlyn,
and “U'ripoli are the dominnnt =oils that formed in glacial
till. The texture of these soils are loam, elay loam, and
Htll{l:,' i.:]u'.:n' ]U[llll Ilﬂl.t nie (']I:I'N".".I“Ull fit.2 i\.—ﬁ‘ or J.\."‘Iq. I‘llﬂ"kl'ts
and lenses of sand are commonly in these soils amd in

‘II}‘ Ihxarn J\, ANIIl:Itth', wodl t-cnp:iuwr. Tlowa Slate lllkll'l.\'n}"
Commi=sion,
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Figure 10, =Deep road cul in loess adjacent to Cedar River.

l“:l”} ]l!:H'l"'\ are waler I“".'ll'illf_':. 1“"“"'"' ’Ill' i‘il.'ll] :_Tl':“ll"‘
cuts thronugh such deposits, frost heaving 13 likely unless
the sandy =0il mnterinl is denined or the watevial above it
1 reploeed with a granular backfill or with the more
unifor elavey sahsoil Gl "These soils are o good sonree
of material For highway subgrades.

Che Mievherry, Downsg, Payette, Garwin, Muscatine,
Seaton, Tamn, and 'ﬂn]funl are the dominant loess-
derived soils, These soils are silt loam and klllx clay lomn

in textuee and arve elassilied dominantly as A-T |\|1|rl in
the sarface layer. These soils have velatively high group
index numbers, The Garwin, Muscatine, and Tama soils
have highly organic surface lavers and ave diflicult to
eompaet to good densities: these surface lnyvers nre unsuit-
able for subeade. The subsoil of these soils is mainly
silty elay loam in texture, but the Seaton soils have a sub-
soil of silt loam. These materials lose stability under
wheel loads if they are saturated, and they do not make
a desivable upper subgeade in eol arsas where moisture
content 15 high, These Inessial soils erode readily if ronnd?
i3 concentrated, Sodding, paving, or nilding check dams
iz necded in places in gutters and ditelies to prevent exees-
Eive erosion,

The soils on bottom lnnds formed in vecent alluvium
washed from hills and uplands. Such sails as the Caola,
Ely, Jud=on, Kennebee, Lawson, Nadaway, and Spill-
ville have a thick, organic surface laver that Ay con-
solidate l.*l].ltu'.lllx under an embankment load, These
soils have low in-place density and strength. Therefore,
if an embankment is to be more than 15 feet in height,
these sails shonld be carefully analyzed to be sure that
they are strong enough to support it. Readwayvs through
l|"'i|“:”‘ll'| ln.lHli."'L k"IIUIIlll:I I?l“ '.UHH‘]H{‘.IN] LLY I} l"“”t“]]llll'l.h
cmbankment that extends above the flood level.

Limestone underlies the glacial till and loess, and in
places outcrops are on the surface 1 ayer. The dominant
soils that are shallow to bedroek in Linn ounty are the
Bertram, Dodgeville, Tockton, Sogn, and Whalan, The
thin residun] subsoil of these soils just above the rock is
undesirable for nze in the npper subgrade becanse of its
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high clay content and non-uniform characteristica. ITow-
ever, this n"-nimll materinl is generally less than 1 foot
tlmk andd s discontinuous over the limestone, In aress
where the limestone is not deeply buried below the glacial
till or loess, sinkholes have developed, leaving |l|'|m"~-
sions, These sinkhinles do not provide enough support for
the embankment for rondwavs or for other structures,
Therelore, great eare is peeded lo delermine (heie loea-
tion and extent during preliminary investizations.

The Burkhardt, Chelsea, Dickinzon, Flagler, Haviield,
Lamont, Lawler, Marshan, Sattre, Saude, Sparta. Tell,
Wapsie, Wankee, Wankegan, and Whittier <oils all
formed in sandy mnderinl or have suudy mmierml ol o
depth of abont 2 ta & feet. These soils are possible sites
for borrow for road construction. However, in the Chel-
sen. Dickinson, Lamont, Sparta, Tell, and Whittier soils
the =and is fine grained and poorly graded and lacks
gravel. The Burkhnrdt, Flagler, Haylield, Lawler. Mar-
shan, Sattre, Sande, Wapsie. Wankee, and Wankezan
soils offer the most potential for source areas of gravel,
In the Havfield, Lawler, and Marshan s=oilz the high
water table at times interferes with exeavaiion, and
promping is needied,

Included in table 5 arve ratings that show the snitabil-
ity of the soils of the county as a sonree of tapsoil that
can bo used to promote the growth of vegetation on
embankment and in cuts on slopes wd in ditehes, and
as nosonree of horrow Tor momd construcdion.

Nonfarm Uses of the Soils

This seetion is mainly for owners of land who plan to
put 1 geptic-tank lilter Lizlds or inld homes, 1t can also
be nsed by planners. developers, and zoning  oflivinls,
Table 3 rates the zoils for septic-tank filtor fleld= and
sewnge lngoons, A ruting of gkt means that the soil
features are favorable. The soil is relatively free of limi-
tations or has Lmitations that are easy to overcome.
Meoderate limitations require eareful mansgement to over-
some. Seeare Hmitationsg require extreme measnres to
DVERCOITS, 1'f"l‘_l‘.|' EEETe ”lllh‘.'l“t“ll‘i I"llllil'l' 'l-'l"'l':u' exireme
mensnres tl'l' OVerCTime.

When homes ave hinlt in the county, especially away
from sewer lines, septic tanks and syslems to dispose
of eflluent ave needed. The ehavacteristies that aifeet the
limitations for septic-tank filter fields arve as follows:
soil permeability, percolation rate, gronnd water level,
hazard of Hoading, natural deninage, landseape position,
slope. and depth to bedroek and conrse-testured sand and
gravel,

The riete ab which ellnent moves throngh a soil depends
partly on the textore of the subsoil end underlying mate-
rinl. Water moves faster through coarse textured sandy
and gravelly soils than through fine-textured clayey soila
Tn an effeetive systen, the permeability of the soil shonld
be moderate to rlpl:l and the rate of percolation shonld
be at least 1 inch per hour, If there is any doubt about
the absorptive ability of the soil where a filter is planned,
a percolation test should be mude (I7, 17),

f greonimed water rises o the level of the subsorface Lile
in the filtering ficld, the soil is so saturated that it will
not take the efluent from the ﬁ(-]:t[h‘.‘, tank, The eflluent
may rise to the surface Inyer, giving off a bad odor and
endangering health, The water table should be at a
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depth of at least 1 feet below the surface during the
wetteat periods for maximum efficiency. Genernlly, well-
drained soils are satisfactory for these disposal systems
and poorly drained soils are not.

A disposal system for septic tanks should never be on a
flood plain or near a stream that is likely to flood. An
oceasional flooding over the filter fleld impairs its efli-
eieney, and frequent floods soon destroy its effectiveness,
In many areas, local regulations I'IN]II';'I‘(‘ that the filter
field be located 23 to 50 feet from a stream, lake, open
diteh, or other watereonrse into which unfiltered and con-
taminated eflluent might enter and spread.

Bedreoel: {ﬁg 11}, clav ]11}131‘3-'., ar ollier .Fllll‘-lf"'l'"l.'il“'iﬁ
strata should he at a -.h*-pTil of more than 4 feet below the
botlom of the trench in the filter field so that there is
enongh soil to filter and purify the eflluent. Kven move
depth is neaded if the domestic water supply comes [rom
wells and the bedrock is limestone, Limestone has many
cracks, and wnfiltered water may seep into the domestic
witer hu]:-lpl;r if the goil is not deep enough. Also, a depth
of more than 4 feet is needed iT the underlying material
iz 2and and pravel. A disposal system works very well in
a ‘:mll:\' soil, but if 1he Sy ﬂ_\‘ of domestic water eomes
from a shallow source, olillnont may econtaminate the
water.

If other charneteristics of a soil are favorable for the
function of filter fields, a slope of up to ® percent is salis-
factory. The filter beds ave easier to construet and main-
tain in level areas or on gently sloping arcas than they
are on stecper areas. In steeper areas the effluent may fol-
low the naturn]l drainage lines through the soil or seep
ont to the surface laver before it is properly [liltered,
Tile lines for the system shonld be placed on the contonr
to assist in (ltering the effnent.

The Arvedale, Dertrand. Dinsdale, Fayvette, Tama, and
Wanbeek soils have characteristics that are favorable
for soptie-tank filter fields. They are moderately well
deained to well drained, they have moderate to moder

Figure 11.—2oils thai have fractured limestone Lhis close to the
surface are not suitable for filtering and purification of effluent.
This =il i= in the Dodgeville series.
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ately slow permeability, and the water table is not close
to the surface, Since slope is an important factor, these
=0ils increase in degree of limitation from slight to mod-
erate or severe as the slope inercases. The moderately
well drained Kenyon and Dassett goils have a moderate
limitation where slopes are less than 9 percent that in-
creases (o severe where slopes are more than 9 percent.
These snils have questionable pereolation rates,

The somewhat poorly drained Atterberry. Franklin,
Klinger, and Museatine soils have moderate limitations
becanse of a seasonal high water table and moderale (o
moderately slow permenbility, Floyd, Ovan, Readlyn,
and Sehley snils nIlsn are somewhat poorly drained and
have moderate to severe limitations on all slopes. These
soils have o seasona] high water table, and the percolation
rates are questionable for the Oran and Readlyn wnils
The Hayfield and Lawler soils also are somewhat poorly
dreained and have moderate limitations but have a s
and gravel substratum. The danger of contamination of
the ground increases for these two soils becanse of the
underlving conrse-textured material. The Clyde, Colo,
Garwin, Marshan, Maxfield, and Tripoli soils ocenr in
depressions or drainageways and are poorly dramed,
These soils have severe to very severe limitations.

The Bertram, Dodgeville, Rockton, Sogn, and Whalan
soils have moderate to very sovere limitations hecanse
of limestone bedrock. Contwmination of the ground water
by the septie-tank eflluent. is also a danger.

The l-Z]!y, Kennchee, Lawson, Nodaway, and Spillville
soils and Loamy alluvial land are subject to periodie
overflow, Their limitations for use as filter fields are
moderate to very severe, depending on the frequency of
Moading or runoll from higher elevations, Muck has very
severe limitations becanse of the high eontent of organic
matter and hieh water table,

Some sandy soils, sueh as the Durkhardt, Chelsea. Dick-
ingon, Flagler, Lamont, and Spurta soils, have slight to
moderate limitations where slopes are less than 9 per-
cent. and severe limitations where slopes are more than
9 percent. But the hazard of contaminating the ground
water supply is sovere beeause the sandy or gravelly ma-
terial allows the effluent to travel long distunees,

Before designing and eonstructing a disposal system
for septic tanks, one shonld become familiar with the
regulations, requirements for permits, and inspeetion sys-
tems. The City and County Planning Commission, the
local Board of Health, the Agriculturnl Extension Di-
rector, and State and Federal Departments of 1lealth
can offer help.

Many communitics are nsing lagoons as a method for
disposing of sewaze without polluting streams, The soil
properties congidered are permeability, depth to bedrock,
slope, texture, and content of organie matter,

The moderstely well deained to well dreained Dinsdale,
Iowns, Fayvette, and "Pama soils have favorable soil char-
acteristies and have only =licht limitations where slopes
are less than 2 pereent. The degrea of limitation inereases
as the slope inereases,

The Atterberey, Fioyd, Frankling Klinger, Muscatine,
Ovran, Readlyn, and Sehley =oils have shight to modernte
limitations. They have a seasonal high water table, have
high content of organic matter, and are somewhat poorly
drained, The Havfield and Lawler soils aleo are some-
what poorly drmined and have severe limitations becanse
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of the sand and gravel in the substeatum, This material
15 too porous to hold Lguids, )

The poorly dreained Clyde, Colo. Garwin, Marshan,
Maxfield, and Tripoli soils have moderate to severe limita-
tions, These soils peeeive runoll or are subject (o over-
flow. The Marshan soils have sand and gravel in the
substratum, which is too porous to hold Liguids,

The Ely, Judson, Kennebee, Lowson, Nodaway, and
Spillville soils and Lonmy alluvial land have moderate
to very severe limitations. All are either subject to runodl
from =oils at higher clevations or are f:'vann!]}' Hooded.
The zoil material in Loamy alluvial lamd 1z 20 varciable
that the materinl used in the Ingoons might be too per-
VIOns.

The sandy Backhardt, Chelsen, Dickinson, Flagler,
Lavment, and Sparta soils have severe limitations. The
texture of these 201ls is foo conrse and permeability is too
vapid to hold any liguids. The Bertram. Dodgeville,
Rockton, and YWhalan soils are underlain by limestone
hedd roek and alsa have severe limitations

It is important to know the soil and slope before con-
structing any type of residential or industrial building,
parvticularly whera basements are to be construeted, Soil
charneteristics  that should be considered ave shear
atroneth, shrink-swoll |H|IE-!1H:||, {'l!llll]“".'"\'ﬁ"ll!illil:u', comsnli-
dation characteristics, susceptibility to liquefaction and
piping, soil texture and permeability, depth to bedrock,
depth to waler table (seasonal or permanent), and sos-
ceptibility to sliding. The =oil features aflfecting the
foundations for low buildings arve given in table 5. Other
characteristics to be considered are drainage, hazard of
Nlooding, landscape pozition, and slope.

Subsnrfnee drainnee is neoded on soils that have a
seasonal high water table to make the soils snitable as
sites for buildings. Tf the water table is close to the
surface most of the vear, the construction of basements
15 especially difficult. Doth surface and subsurface drain-
agoe should be considered. A soil that has & permanently
high water table requires a difforent kind of drainapgo
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than a 2o0il having a seasonally high water table. Soils in
rolling areas require still another kind of drainage, Soils
that are periodically wet or frequently flooded (g, 12)
are generally not satisfactory as sites for boildings if
I!:l"g'-l_']'”l_'”‘,.‘j. are Lo 1“,' l_'llll‘l”'l'“j'tl'l] I"lll“'l': "‘-"“]]III" H"i!.‘- Iin\.'[':
a water table at a greater depth. The depressional arveas
are also not favorable, because of the lnrge mmonnt of fill
necded to improve drainage,

Landseape positions and slopes are nnportant too, (Con-
Virx HIf'IIIL'.;‘-i SR DR I:ll"ﬁlil":ll'l L) *.II:H' saneaye ‘;!fll[ll'.‘-t nr
drainageways positions, Some =lope i3 desivable, but run-
ofl Trom lugher places may require that the excess water
ba channelled away from the buildings, In gteeper areas,
measnres to stabilize banks and buildings may be needed.

Bedrock 15 another feature to consider, 11 o basement.
is constructed where there is lmestone close to the sar-
face, the removal of the limestone adds to the cost,

Formation and Classification of Soils

In this section, factors that affeeted the formation of
the soils in Linn County are disenssed. Also discussed is
the classifieation of the svils by Ingher entegories,

Factors of Soil Formation

Soil i produced by the action of soil-forming processes
on muderial deposited or accumulated by geologic forces,
The characteristics of the =01l abt any miven pomnt are
determined by the physical and mineralogical composi-
tion of the parent material; the elimate under which the
goil hias accumulated and existed since aceumulation; the
11|:||1t- and animal life on amd in the Sui]i the relief, or |=|J,'
of the Innd 3 and the length of tima the forees of soil forma-
tion have acted on the soil material ().

Climate and vegetation are the active factors in =nil
formation. They act on the parent material that has acen-
mulated through the weathering of vocks and s=lowly

Figure 12=Flooding along Prairie Creek. Colo and Spillville are the main soils fooded.
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change it into a natural body with genetically related
horizons, The efects of elimate and \'{i{,(tunl-inu wre conci-
tioned by relief. The parent material also affects the kind
of profile that ean be formed and, in extreme cases, deter-
mines it almo=t entirely. Time is needed for the changing
of parent material into a soil profile. It may be much or
little. bt gome time iz required for horizon differentin-
tion. A long ;u-riml genern |:|.- is lwluilwl for the develop-
ment of distinct horizons,

The fnctors of 201l formation are so elosely interrelated
in their effeets on the soil that few generalizations can
be made regarvding the eiffect of any one unless conditions
are specilicd for the other four. Many of the processes of
il [E:-ruml'mn are nnknown.

Parent material

The acenmulation of parent muaterinls is the first step
i the formation of a soil. Some of the soils in the county
formed as the result of weathering of bedrock. Most of
the =oils, however, formed in material that was trans-
ported from the site of the parent vock and :I'l‘.'dl'[mhtift'{]
at a new location through the action of a glacial iee,
waler, wind, and gravity,

The principal parent materials in Linn County are
slacial drift, loess, alluviam, and colian, or wind-deposited,
snnd. Much less extensive parent materials are organic
deposits and residuum,

& lacial deift is all rock materinl m transport by glacial
ice, all deposits made by glacial ice, and all deposits dom
inantly of glacial origin made in the sea or in bodies of
elacial melt water, It includes glacial till, Glacial till
15 an unsorted sediment whose particles rmnge from the
sizge of bonlders to the sige of particles (7). Glacial
drift is the most important parent material in Linn Coun
tv. At least twiee during the zlacial period, continental
ice or glaciors moved over the land. The record of these
e invasions 15 eoptained i the uneonsolidated oek ma-
tervinl that was depozited by the meliing 1ee and meltwater
streams, The older ice sheet, known as the Nebraskan,
occurred some THO000 vears ago (4). Tt was followed by
the Aftonian interglacial period. The Kansan Glaciation
15 thought (o have stavted about 500,000 vears ago. A
wore veeent olacintion was m*ngnizmi by Leishton (5)
as the Lowan substnge of the Wisconsin Glacintion, but
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recent studies of the presence and identification of Towan
g]uu?nl il dmdieate that the conclusions formed from
studics made before 1960 are questionable, Intensive, de-
tailed, geomorphic, ml'atigl'u['ﬁtiu work shows that the
landseape is o multilevel zequence of erosion surfaces,
and that many of the levels are ent into Kansan and
Nebpaskan till, Rohe's study in the vicinity of Albonrnett
(&£) demonstrated that the Lowan tall does not exist, but
that an erosion-surface complex does exizt in the Towan
region. The TIowan =urface iz multilovel and is areanged
in a series of steps from major deainageways towared
bounding divides, The Towan surface is marked where
it ents Kansan and Nebraskan till by a stone line. The
stone line ocenrs on all levels of the steppel surfnees
where they ocenr, and it pasgses under the nlﬂllwiuln along
the drainagewnys.

The soils thal foroesd in the glacial deift and glacial
till en the lowan erosion surface are the Dassett, Clyvie,
Coggzan, Donnan, Floyd, Kenyvon, Ovan, Readlyn, Sehley,
and ‘Tripoli. They have a loamy surficial sediment abont
1 to 2 feet thick over the glacial material. However, this
is deeper in the lower concave slopes and waterways in
such soils as the Clyde, Floyd, and Sehley, A slone line
or pebble band commonly separates the friable lomny sur
ficial sediment from the firm loam or clay loam glacial
till (fig. 13). The Donnan soils formed in loamy material
amed the l.:]:l-_l'l*:l’ INI]I'U-‘H'I'I devived from glacial till.

Faeag 12 the seeond most. important parent. material
Linn County. It is a wind-blown silt that mantles the
elacial drift m parts of the nplands. Unweathered loess
15 silt loam in texture and i3 ealeareonus, Thickness of the
loes= 1g quite variable in Linn County. In parts of the
county there i3 no loess mantling the glacial till. In gen
vral, the thickness of the loess is greatest along the Cedar
and Wapsipinicon Rivers. The general soil map at the
back of this survey shows that the largest areas of loess-
derived soils are in the southern half of the county and
wlong the major streams,

Many elongated ridges are oviented in northwesterly 1o
sontheasterly  direetion and are enlled palns (72, 72).
Thesa losss-capped ridges stand apart on the Towan plain
or merge with similar fentures to form long ridges or
Lroad plateans,

Figure 13 —FParenl materials of Kenyon, Floyd, and Clyde soils
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There is a |||-|11*|. just north of Alburnett that iz very
prominent and is surrounded by nearly level to gently
sloping topoaraphy. Ruhe’s 1908 sty states that on the
summmit of the palia, which is 975 feet in elevation, there
is 11 feet of Wisconsin loess over IKansan till. The eleva-
tion just north of the pala is 900 feet and i= devoid of
loess,

The Tama, Downs, Seaton. and Fayette sols formed
in areas where the loess i3 more than 40 inehes thiek, In
nreas where the loess is 20 to 10 inches thick over glacial
till, the Dinsdale, Klinger, Maxtiold, and Wanbeok soils
["I'Illl'll.

Adfweiwm consists of sediment. that has been vemoved
nand Jaid down by water, These alluvial deposits of Late
Wizeconzin age ocenr nnder the flood plaing and terraces
of water conrses in Linn County. These materials are
]l'"“l"‘ “'“I hl:n-l'l"-‘i ||r Nlllll. "'__'I'-u'l'-‘l'L -‘lllil. Ilf'lll‘ l'lil;\. ‘I-‘lil'
thickness of alluvinl material is variable. Along major
streams these materials are as mneh as 05 feet thick:
along small streams they ave lesz than 5 feet thick. The
Wankee soils formed in loamy alluvium over sand and
sravel, while the Decl vl soils Toried in silty material
that has =ome stratified sand ot o depth of about 4 fect.

some of the alluvial material haz heen reansported only
a =hort distanee and haz acenmulated at the foot of the
_\i-|1:||||r on which it ul']“ill:liml, This material is callsl
“osal” allovinm and retains many characteristics of the
sotls an the areas from which it has eroded, The Judson
eail 15 an example of this and eeenva at the foot of the
slopes divectlv below loess-derived soils.

When streams  overflow  their channels  and  water
gpreads over the Hlood plains, the coarse-textured materi-
nls ure deposited first, While the floodwater continues to
gpriad, it moves more glowlv. and fine-textured =ediments
sich as silt ars :l:';ln\iilull_ After the {lood has |l*.l|=-i-‘|'=|, the
figne=i |:|:llllll"||*.-, o 1'|:1.1!.. settle Tronn the water that s leli
standing in the lowest part of the Hood plain. The Ken-
nebee and Nodaway soils formed from silty material,
while the Spillvilla =oils formed from conrser fextured,
Tosiny msnterinl. The Colo soils, which arme on the lowest
part of the flood plain, are silty clay loam, and they con-
tain more clay.

Lolian sand, or wind-de ppsitod anpd. oveurs in the up
lands and on benehes. In the glacial till nplands the sand
oconrs as low monnds or dunes and s anderlain by till
at varving depths, The sand also ocenrs in areas miber-
mingled with the loess soils. The wind-deposited sand
conzists largely of quartz that is fine or very line in
size and 18 lighly resistant to weathering. It has not
aliered appreciably sinee it was |Ip|-n~.1rml The soils in
Linn County that formed mainly in wind- -thepositid sand
are the Dickinson, Lamont, and Sparta,

Ovganic deposits consist of plant material that has
necnmulated in old lnkebeds or swamps that snpported o
thick growth of w nter- loving plants. The organie soils are
in =mall, wet arveas in the county where poor drninage has
refarded the deeay of plant remuing that have acenmu-
lated over a period of time, Tn Linn County the thickness
of the organic material ranges from about 10 to 60 inches,
but there are & few areas that are more than 60 trichivs
in thickness, Muck soils formed in this ormanic material.

Hosidunm, the wnterial derived from the weathering
of scdimentary rock in place, is a very minor source of
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wmrent. materinl in this connty. The underlying bedrock
wlonees to the Cambeian, Ovdovician, Siluvian, and Deno-
vinn svatems, These steata, compozed of sundstone, Timne-
stone, dolomite, and shale, are stacked one on the other in
Invers. They are not level, but generally slope about 20
feet per mile to the sonthwest (2). The Silurian system
outerops or is immediately below the glacial deift. Tt
covers most of the eastern one-thivd of the connty (fig.
Il} The Devonian system forms a large part of the bed-
roek in the western two-Uhirds of the count .

Figure 1{.—Limestone outerop along Wapsipinicon River.

O limale

According to nvailable evidenee, the sotls of Laon Coun-
ty liave been forming under the influence of a mideonti-
nental, sublinmid elimate for at least 5000 vears. Botween
5000 and 16,000 yvears ago. the elimate was conducive to
the growth of forvst vegetation (). The morphology of
most. of the soils in the uuunh indieates that the climnte
under which the soils formed 12 similar to the present one.
At present, the elimate iz fairly uniforin thronghout the
vounty but is marked by wide seasenal extremes in tem-
perature. Precipitation is disteibuted thronghout the
yeqar,

Climate s 0 major fetor in defermining what soils
form from the varions pavent materials The rate and
intensity of hydrolysis, carbonation, oxidation, and other
important chemical reactions in the soil are influenced hy
climate. Temperature, rain, relative humidity, and length
of the frost-free period are important in determining the
veroatation.

The influence of the general climate of the region is
somewhat modified by the loeal conditions in or near the
developing soil. For example, south-facing, drv, sandy
slopes linve o loeal elimate or microclimate that is warmer
aml less humid than the average elimate of nearby areas,
Low-lying, poorly deained areas are wetter aod eolder than
most areas aronnd fhem. These cont rasts account. for some
of the dilferences in zoils within the same general elimatic
regsion.
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Plant and animul life

All living organisms are important to soil formation.
They melude vegetation, animals, bacteria, and fungi.
The vegetation is responsible for the content of organic
matter, color of the surface layer, and the content of
nutrients. Animals such as earthworms and burrowing
animals help to keep the suil open and porous. Bacteria
and fungi tllmmpnm the vegetation, thus releasing nutri-
ents for plant foad,

Mozt goils in Linn County formed under prairie grasses
or a mixture of prairie grasses and water-tolerant. plants,
Decausa the grasses have many roots and tops that have
decayed on or in the soils, the soils that formed under
these econditions have a thick, dark surface layer. The
Floyd and Kenyon soils are examples,

The soilz that formed under timber vegetation have n
thinner, lighter colored surface layer. The organie mat-
ter, derived prineipally from leaves, was deposited only
on the surface layer of the soil. The Coggon and Fayette
aoils ara examples of these light-colored soils.

In many areas a number of soils first formed under
prairie grasses and then under forest vegetation. These
soilz are intermediate between those soils that formed
entirely under grass and those under trees. The Downs
and Wanbeek soils are examples,

The Downs, Fayette, and Tama soils ave members of a
group of soils that formed in the sume parent material
and under a_comparable environment exeopt for native
vegetntion. Differences in native vegetation account for
the main differences in morphology of soils of this group.

Man changes soil to meet his needs, Important changes
take place in the soil when it is cultivated. Some of the
changes have little influence on soil productivity, but
other changes have drastic effects,

Relicf

Relief. or topography, influences soil formation mainly
through its elfect on drainage, runoff, and erosion. In
Linn County the relief ranges from level to very steep.
Water sonks into the nearly level soils in areas that are
not. flooded. Where the slope is steeper, more water runs
off the surface layer and less penclrates the soil. The
Dinzdale, Klinger, and Maxfield soils are examples of
goils that formed in the same kind of parent material
under similar vegetation, but they differ becanse of topo-
graphic position. The Maxfield soils are level or nearly
level on broad high upland flats, The Klinger soils are on
nearly level ridges and long, gentle, concave slopes. The
Dinsdale oils are gently sloping to moderately sloping
on uplunds,

In depressions where water is eollected and impounded
for a period of time, the soils are poorly drined and have
a distinet, hghier coloved sabsurface layver and a gray
subsoil. The Walford soils ave examples of soils that
Formed in depressions.

Sails that are steeply sloping have weak soil formution.
Most of the water that falls on them mins off. The Sogn
goils are an example of such soils,

Soilg that. formed in alluvium, such as the Colo, Spill-
ville, and Lawson, are on bottom lands. Even thongh
they are nearly level, their microrelief affects runoff,
depth to water table, and the amount of new sediment.
The Colo soils are at low elevations, have a high water
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table, and impound water for short periods. The Lawson
soils are at shightly higher elevations, but they are some-
what poorly drained. )

Aspeet, as well as the gradient, has a significant influ-
cnee. South-facing slopes i_rmmmlf}' are warmer and drier
than north-facing slopes, and consequently they support
a different kind and amomnt of vegetation.

The influence of a porons, rapidly permeable parvent
material may override the influence of topography. The
Dickinson soils, for example, are somewhut excessively
drained, even though they are nearly level to strongly
sloping, because they have moderately rapid to rapid
prermenbility.

Time

The length of time that the oil material remains in
place and 1s acted on by the soil forming processes affects
the kind of soil that forms, Older or more strongly devel-
oped soils show well-defined genetic horizons. The Downs,
Fayette, and Tama 2oils are examples, A less well devel-
oped soil shows only weakly developed horizons. Same
soils formed in alluvium show little or no profile devel-
opment beenuse fresh material is deposited periodically.
The materials have not been in place long enongh for the
climate and vegetation to prrullum well-defined  genetic
horizons in the profile, The Nodaway soil is an example
of a very young soil. In steep areas, soil material is
remeved before it has had time to develop into a deep
soil profile. The Sogn soils and some of the Seaton soils
are examples of this condition,

Another factor that may modify the effect of time is
the resistance of materinls. Soils that formed in material
resistant (o weathering, such as quartz sand, do not
change mneh with time, The Chelsea and Sparta soils
are examples,

Where such organic materials as trees have been huried
by later deposition through the action of ice. water, or
wind, the age of a landscape can be determined by a
process known as rndiocarbon dating (7).,

The loess in which the Downs, Fuyelle, Seaton, and
Tama soils formed i= probably 14,000 to 20,000 years old.
Recent studics by Ruhe and others (8) show that the
Towan erosion surface formed during loess-deposition
time. The Towan surface beneath the loess could be ns
young a3 14000 years, which dates the end of the major
ocss deposition in Towa, The surface not eovered by
loess ean also be younger than the Joess, The lowan sur-
fuee, where it is coversd by loam surficial sediment, is
younger than 14000 vears, and soils on the slopes are
probably much younger. Soils such ns the Aredale, Bas-
sett, Kenvon, Readlyn, and Tripoli are on this surfues,
The Clyde, Floyd, and Sehley soils are vounger, Iecanse
they are cut in and below these higher lving soils,

Man’'s Influence on the Soil

Important changes took place when man settled Linn
County. Some hud little effect on =0il productivity, and
others had drastic nifects

Changes cansed by waler erosion are the most imipert-
ant. Cultivation changes the soil by making the sloping
areas of soils more susceptible to erosion, which removes
the fopsoil, organie matter, and plant nutrients. Sheet
erosion, which is the most prevalent in this county, re-
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moves a few inches of topsoil at a time, but cultivation
gencerally destrovs all evidence of this loss. In other
places, shallow and deep gallies have formed, depositing
the eroded materials on the lower slopes.

When man cultivates the soil, soil blowing becomes
active. The light-textured soils blow, especially when the
soils are left bare and the topsoil is dry. On the nearly
level fields that have been p[uwmi in fall, dark topsoil
eun be seen mixed with the snow or piled along the fence-
rows and road ditches.

In fields that have had continuous cultivation, the well-
developed granular structure of the surfuce layer, so
apparent in virgin grassland, begins to break down. The
surfuee luyer tends to bake and become hard when dry.
The fine-textured soils that have been plowed continu-
ously when wet tend to puddle and arve less permeable
than similar soils in undisturbed areas. In some fields of
finer textured soils, a compaet. layer that hardens on dry-
inz aml is less permeable than the subsoil has formed
lwlow the plowed layer. This layer is called a plow sole,
or plowpan.

Man has also done much to inerease productivity and
to reclaim aveas that are not suitahle for erops. le has
estublished drainage ditches and diversions at the foot of
slopes to prevent flooding of the lowlands, which can now
b nzed for eultivated erops. He has also added commer-
cinl fertilizers to connteract deficiencies in plant nutrients
g0 that the soil can be made mora productive than the
virgin soil. In many places, dark-colored, low-lying soils
have received lighter colored deposition,

In Linn County n =oil formed in recent alluvinm that
sliows the influence of man is Noduway silt loam. There
are strata of light- and dark-colored materials that

Tavre 7.—Clussification of soil series
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osited by floods,
aan cultivating

washed from the hillsides and were d
This erosion has taken place since man
the hillsides,

Classification of the Soils

Sails are classified so that we can more casily remember
their sigmificant characteristics, Classification enables us
to assemble knowledge about the soils, to see their rela-
tionship to one another and to the whoele environment,
and to develop prineiples that help us to understand their
behavior and responze 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 elassification, soils are placed in narrow cate-
wories that are used in detailed soil surveys so that
knowledge about the soils can be organized and applied
in managing farms, fields, and woodlands; in developing
rural arens; in engineering work; and in many other
ways, They are placed in broad elasses to facilitate study
and comparison in large areas, such as countries and
continents,

The system currently used for classifying soils was
adopted for genernl nse by the National Cooperative Soil
Survey in 1966, The current system is under continual
study (74, 15). Therefore, readers interested in develop-
ments of this svetem should search the lutest literature
available. In table T some of the classes in the enrrent
system are given for each soil series, The clusses in the
current system arve briefly defined in the following para-
graphs.

Current system
Hories — )

Family Subgroup Order
LY 51T L) — | Fine=lonmy, mixed, miesic, .o ccaaas Typic Hapludaolls o] Mollisols,
Attorberry . oo Fine-siley, mixed, mesie. oo oo Udollie Ochrsgqualfs. .- - | Alfisnls.
Bassell. oo Fine-loamy, mixed, meslte e ccccaccacanans Mollie Haphudalfa. « . cccceca.. we| Alfigols,
Hortramie o o oo e eeee| Conrsc-lonmy, mixed, MoRIe. oo occececcmemaasasss Typic Hagdudolls .| Mollisols,
Bertrnml weee| Fine-=ilty, mixed, mesit. coeeeccm e csemaaaa Typle Hapludadfs o ooeeeeeeaa Alfisols,
Burkhardt _._ .. ___ Sandy, mixed, mesio. oo iacnenas e L g Typic Hapludolls. . ... ... Murllizols,
Chelsen. . eeeceeeeanl Sandy, mixed, mesie e e B | Alfie Udipsamments. . ... Entlsols,
Clvde. .o oo oo oo | Fine-loamy, mixed, nonealearcous, mesie oo | Typiec Haploguolls, - oo oo cceaea Mollisols.
OO e e m e i Fine-lonmy, mixed, mesle. v o e ccammmmmmm e Typie llu*;:im I | S — . 111
Colo_ ... --| Finuv=silty, mixed, noncalearcous, mesie. .o o ccecaes Ereads | Cumulie I:l|ﬂm{uul1:§ ceoemen| Mollisols,
Dickinson. — - - —....| Conrse-lonmy, mixed, TUSC. oo e cecmmememeccccsamnm-mmcees| L¥PIC Hapludolls . ____ Mullisols.
Dinsdale________....| Fine-gilty, mixed, mesfe. .. ... R ——" ) . (YL T | cesnnes| Mollisols,
Dodgeville oo oo ceeen| Finesilly over elayey, mixed, mesie o oo ceeeaoaoo. Typic Argindolls_____________.| Mollisols.
IMinnan | Finedoamy over clayey, mixed, mesio_ . oo oo e ceaaaaaas Arpuodlie Hupludulfs. .. o.._.| Alfisols.
Downs. ... | Fine-silty, mixed, mesie. . - coeeeue e eemmmee=es] Mollic Hapludaifs. | Alfisuls,
e | S canmmemn=]| Fino=silty, mixed, mesic. . e e cmmaaan P Ly 3 Cumulio Hapludoll ceemmeee| Molllzols,
Fayetle. . - ecna| Fimo-silty, mixed, mesie o __ cececnnana Typlic Hapludalfs. .. .| Alfsols.
L T 1 S | Conrse-loamy, mixed, Mesi0. coeeeecmmmammemaaaaa- | Typie Hapludolls__ ... Mallisols.
Flovd. .o.ooeeancsss | ot e 7 S —— (U 1T R | Mollisols,
Franklin. -..--.....| Finesilcy, mixed, S0eic. «ceceeeeeereccccsssnansnesasensaal Udollie Oehragualfs__ Alfisnls,
Cirwin. - . T 7| Fineesilty, mixed, noncalonreons, msiv. ... eeceseeeemenaeex| L¥Pie Hnﬁlm T | O Mallisals.
Haviield. .....-._..| Fine-loainy over sandy or sandy-skeletal, mixed, mesic..o. .. Agquollic Hapludalfs. - Alfizols,
Judson oo ... Fine-silty, mixed, mosio. - oo oo cceeocececmeacmmmmmeseneaas| Cumulic Hapludotls, ... ... Mallisola.
Kenneheno Finesilty, mixed, Mg, c ceeeereeemmmmmcessamannsannennaaa| Clitnulic Hapludolls Mollisol=.
Konyotie e ceeeeee---| Fintsloamy, mixed, mesie. ..o cveencnanaes i i Typie Hapludolls. ... ..... Alollisnls.
Klinger. . ... ... ‘ Finesilty, mixed, meslo. _____ i Aquic Argiudolls_ __ . . Mollisols,
Lamont. - ... ...| Coarse-loamy, mixed, mosit.ceeeeemeeeeaaee- Typie Hapludalfs. ... ccveaeea-- Alfisola,

See footnote at end of table.
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Curront syeiem

Serica -
Frumily Sulbgronp Order
Lawler. .. ... . Fine-loamy over sandy or sandv=skeletal, mixed, mesic, ... ... Aguie illllpllldull-t ........... Mallisols,
Tavwson I Fine-silty, mixed, mesie | Comulie Hapludolis_.. .. ...... Mollisols,
Marshan 4. ... ... .| Finesloamy over sandy or sandy=skelotal, mixed, nonealear- | Typie Haplaguolls Mullisols.
| orous, mesie. )
Maxficled Fine-silty, mived, nonealearcons, mesie. o . | Typie Haplaguolls. . oo oo Mollisals,
Musecatine. . | Finesilty, mixed, mesio - oo oo vecieiaaaaenaaa Aguice Arginedolla. . w5 .“ull!:lulﬁ.
Nevin Fine-siliy, mixed, s . i Avpuic Argivdolls. oo oo neeeeaas Maollisols.
Nodaway. .o ... | Fine=silvy, mixed, nonmeld, mesie. oo oo oo oo ! | Typle Udifluvenis it isals
L0 1] T aia | Conrae-loamy, mixed, Mesie. . .. . icimccacaaaaa Aquie Hapiudolls. . o cuceeanaan| Maolllsols,
OF o voeeonnnn| Fine-loamy, mixed, mesice oo oo eeeeemeem o eeno| Udollie Ochragualls Alfisols,
Hendlvn | Fine-lanmny, mised, mesig. ..o cccccccccccmcscsanaaas Aquic Hapludolls. . ... ccnooooo| Mollisols,
Richwioaul | Fine-silty, mived, mes coceo| Typie Argindolls. - oo . Mallisols,
Boektiomee. coe v nnn Fine=loamy, mixed, mosie . e R e | Teple Argindolls AMulli=als.
Eatire Fine-loamy over sandy or sundy-sketetnd, mixed, mosiv. . ... Mollic Hupladulfs. ..o .| Alfisols.
Bawde. .. ... Coarse=loamy over sandy or sandy-sheletal, mixed, mesie. | Typie Hapludolls . .. Muollisele,
Heliloy * Finn=lomony, i, st v v e e e cccvcmmsm e | Udollic Ochragualfs ... ... Alfisala,
Boaton. o cvoeans .| Fine-silty, mixed, mesic Ty piee Henpalondali= crssensns| Allisols.
Sogn l Loamy, mixod, Nl .. cee e ccmccccsn s s e am— Lithie Haplusvollso oo oo .. Molllsols,
IR ¢ e R e Sandy, mixed, mesio. L. Fontio Hapdadolls . .. . ... - :'illllll_m'h‘-
Spllvalle. L Fine-loamy, mixed, mesie. . oo iccrimricccmnacnnsmannan Cumulic Hapindolls... ... .. .- Mollisals,
Stronghnrst | Fine-silty, mixed, mesie . s e —| Acrie Ochragqualfs_ ______..__._| Alfisols,
T, cceeeeennnn | Fine=silty, mixed, moesie Typie Argindalls Marllizals.
o e | T R | Fine-silty over sandy or sandy-skolotal, mixed, mesie. ... .... Typie Hapludalfs oo ooooo oo Alfisals
Tripoli_ ... ........| Fine-loarny, mixed nonealearcous, mesie. .. . ___ | Typie Haplagquolls. o oo oo oo - Mollisols,
Wallord. - ... o Finessilty, mixed, mesic. ... e aemmmema e eeeees| Mollie Ochraqualfs. _ ... Alfisals,
Wapsle. .. ... | Conrse-loamy over sandy or samdy-sheletaly, mised, wosice oo Mollic Hapludalfs. o oooeennn.n Alfisols,
Wanbeok . . o Fine-ailey. nuxod, MOBleC s ve e i s s e m s . Maollie Hapludalfs, .. . Allisnls,
Wonkee. . __| Fine<losmy over sandy or sandy-skelotal, mixed, mesic. | Typie Hapludodls. .o cccovnnnnns Maollisols,
Wankegnn . ... .= o| Fine=silty ovoer sandy or sandv-skeletnl, mixed, mesic_ ... ... Typie Hapludolls. ... Mollisols.
Whalnn Fine-lonmy, mibxed, mesie_ oo .o oiiaoioa ... Tvpic Hapludalfs. .. oo oooon.o] Alfisols,
Whitther. . . oo Finessilty over sandy or sandyv-skeletal, mixed, m Modie Hapludallis i Allisnls,

'lr!r.ur{-, ii;im:hm thick or more, in the lower part of the solum,
*1In Li
testure of samd and gravel ab a depth of Jess than 40 ionches,

| These soils are ealled Dodgeville heeause they are similar to the soils of the Doadgeville series, bt they lnek o elny or silly elay loam

County, Marshan silty elay loam, deep, soils are tasndjunets to the Marshan series beenuse most of the soils Inck a contrasting

 In Linn County, 2ehley solls nre taxadjuncts Devaase thie demioant colors in the B horizon bave o cliooma of 2, and there is no s

horizon as is required in the coneept of the Schley series,

4 In Linn County, Sopn soils are taxadjunets beeanse they have a more favoralde moisture relationship than iz considered typleal for

the series,

Owens:  The 10 orders recognized are Entisols, Verti-
sols, Inceptisols, Aridisols, Mollisols, Spodosols, Alfisols,
Ultisols, Oxisols, and Histosole, The propertics used to
differentiate the soil orders are those that tend to give
broad elimatic groupings of soils. T'wa exceptions, Fntisols
and [listoszols, occur in many diffevent elimates. Each order
is named with a word of three or four syllables ending in
sol (Mollisol).

The three orders represenied in Linn County are Alfisols,
Fantisals, and Mollisols, Alfisols have a elav-enrviched 13
horizon that i3 high in base saturation. Kntisolz ave recent
soils, They do not have genetie horizons, or they have only
the beginning of such horizons, Mollizols have a thick sur-
fuee lnyer that is darkened by organie maiter,

Sreornens:  Fach order 15 subidivided into suborders,
primarily on the basis of those characteristics that seem
to produce classes with the greatest genetie similarity, The
snborders narvow the broad climatie range permitted in
!'Ilﬂ. |||'1]|'t'.‘.r. *rIIU ‘."'“‘“ l'mlll‘l" il.f'h l.lhl.."ll Loy .“l"lllll'l“l.' hlllﬂ.ll.'l.,ll,*[‘,‘i-
mamly reflect gither the presence or absence of wetness or
goil differences resulting from climate or vegetation, I'he
names of suborders have two syllables, and the last syllable
indieates the order. An example is Udoll (wd, meaning
humid, and off from Mollisol ).

Guear Groves: Soil suborders are divided into great
groups on the basis of uniformity in kind and sequence of
major soil horizons and features, The horizons used to
muke separations are those in which elay, iron, or lninus
lins acenmulated or those in which paos interfere with the
growth of roots or movement of water, The features used
are the self-mulching properties of elays, soil temperature,
major differences in chemieal eomposition (mainly eal-
cium, magnesium, sodinm, and potassinm), and the like.
The names of grent groups have three or four syllables
and are made by adding a prefix to the name of the sub-
order, An example is Haplldalf (hepl, meaning simple,
wd for humid, and a/f from Alfisol).

Svrcroves: Great groups arve subdivided into sub-
groups, one representing the central (typie) segment uf
the group, and the others, ealled intergrades, which have
properties of the group and wlso one or more properties of
another great group, suborder, or order. Subgronps may
nlso be mnde i those instances where soil properies inter-
grade outside of the range of any other great gronp, sub-
u|1]|.-r1, ar order, The names of r-llhgTﬁll[‘.l:\ are derived h:q"
placing one or more adjectives before the name of the great
Eroupe. An llx;lllllllu is T‘\‘pi{' ".L'Ipllll‘.lﬂtf.
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Fasiies: Families are differentiated within a subgroup
primarily on the basis of properties important to the
growth of plunds or belinvior of soils when used [or engi-
neering, Among the propertics considered ave texture,
mineralogy, reaction, =oil temperature. permeability, thick-
ness of horizons, and consistence, The [amily name consists
of a series of adjectives preceding the subgroup name. The
adjectives are the elass names of texture, mineralogy, ete.
that ave nsed as Fanily diferentine. Ao example is the fine-
lonmy. mixed, mesic i'mnil:r af Typic Tapludalfs,

Series: The series consists of a group of soils that
formed in o partienlnr kind of parent material and
have genetic horizons that, exeept for rexture of the sur-
faee PR L M similar in 1|ilrlli'llnl;:||lh|_l_q chareteristies
and i arrangement in the 2oil profile, Awong these char-
neteristies are color, st rueiure, reaction, consistence, and
mineralogical and chemieal eomposition.

New soil series must be established, and coneepts of some
estalilished  series. l'u|u‘{'i=tHj' alder ones that have been
used lietle in recent years, must be vevised in the conrse of
the soil survey program across the county. A proposed new
sovies hns tentative status until review of the series con-
cepl ol national, Staie, and regional levels of vesponsi-
hility for soil elnssifieation results in judgment that the
new =eries should be estabilished, The soils are given the
noe of o geographie loeation near the place where that
gories was lirst observed and mapped. Examples are the
Beriram, Coggon, and Whitter series. These names were
ilevived Trom towns in Linn Clonnt v,

Additional Facts About the County

Thiz zection 1s PWF(‘IIIi"ll for those who are not familine
with Linn County. It describes brielly the history, climate,
reliel and deninnge, farming, and transportation, indos
Lries. and markeis.

History

The area that became Linn County was nequired by the
Unitedd States us puri of the Lonisiana Purchaso in 1503,
I 1832 el o 1837 the Linn Connty arven was :|g:|i|| M=
chased by the United States, this time from the Indians
who elaimed eastern Iown as their tribal home. The first
purchase in 1852 included the enstern part of present Linn
County, and the purchase in 1837 ineclnded the balance of
Linn Connty. In 1537 William Abbe built a pole eabin
near Mount Vernon on the banks of a creck amd became
the first new settler in Linn County, He, and later Robert
Elliz, =old supplies to army posts west of the Mississippi
River. Other early setilers were William Earl, A=a Farns-
worth, Daniel Hahn, and Juder Gieorge Greeve, The county
was named in honor of Lewis IField Linn, who served as
Senator from Missouri from 1833 to 1843,

In 1539 three county commizsioners were eleeted. which
established Linn County as a government unit, They chose
a site, surveyed it, and ealled it Marion in honor of the
Revolutionary War General Francis Marion. A court
houze was built by 1843 and remained the connty seat until
a county-wide vote transferved the seat of government (v
Cedar Rapids in 1919, The present. eanvthonse was buili
on May's {slnml in 1994,
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The first railroad to reach Linn County was in 1858,
when the railroad was extended as far west as Lisbon, The
ruilrond was extended (o Cedar Rapids in 1565,

By 1860 Cedar Bapids had a population of more than
#0000, Linn Connty I!ma enjoyed n steady inerense in ils
population during the past 60 vears, This population in-
crease has, for the most part, been in and around the in-
corpornied towns and eities of the county, In 1970 the
population of Linn County exeeeded 1504000,

Climate '

The climate of Linn County is typically continental, 1L
is charmcterized by frequent amd often rapild changes in
weather thronghout the vear. Summers are warm and
winters are cold, but prolonged periods of extreme heat or
intense cold are comparatively rare. Two major storm
tracis, one from the northeast and the other from the
Hllllh'ln\.'{“il. !“_'l_"l“,l]l' rl“' sl ilr l]'ll' ||TI!HI|"H'\i'Il :lllll Sulne-
times violent changes in weather. The climatic data for
Cedar Rapids are generally apphieable to Linn County,
and these datn are given in tables S and 0,

Approximately 75 percent of the annual precipuation,
avernging 334 inches, falls during the period from A pril
throngh September, A trace or wmore of precipatation falls
on about 1735 days per year, OF thiz, 001 ineh or morve Talls
an more than 100 days, ot Teast 0,10 ineh Falls on G0 days,
and 050 inch or more fallz on 20 davs, Most of the heavy
showers are in spring and in summer during periods of
maximum tillage, thevehy ereating the potential for maxi-
mum eroston. X dmeh vanfall daeimg a 245-houe period
enn be expeeted onee in 1 years, nnd a0 6.5 ineh rainfall
once in 100 years, Showers exhibit congiderable varviability
within short distances,

The average annual snowfall in Linn County s about
A0 mehes, or one-tenth of the annual precipitation. There
is usually a snow cover of an inch or more on G days per
vieur, The snow fall season usually begins carly in Novem-
ber, and the first 1-inch snowfall i= around the end of
November, Snow [nlls of 1 inch usunlly veeur no lnter than
about April 1.

During the crop-planting season, aoils ideally have little
moisture in the topsoil. but abundant moisture in the sub-
soil. Varintions from the optimmm ave relatively Trequent.
Normally, May and June are the wettest months of the
year, July and Aogust are generally drier, Sometimes
they are oo dey for prowing corn, which requires nbont
an ineh of moisture per week for optimum growth, The
kind of drought reported in the 1930% and mid-1950% is
vare, but some droughit is likely late in July or Angust,
when the probability of an inch of minfall in a week 1s
abont one in fivee,

'l't.'ulpl'mlul1'.': have been as low as —36° F. in -l.'mlmr;l.f
1854 toas high as 110% anJduly 5, 1911 The average hottest
lay in sunomer is 977, On the average, 22 days per summer
have n maximum femperature equal to or greater than 509,
which is more than is desirable for optumum growth and
development of corn. Minunum temperatures tend (o be
lower on calm, clear nights in the rural lowlands,

. rrave J0 Woarre, ellmnoologist for Town, Noffonal Wesither
Serviee, US Department of Commereds.
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Temperature and precipitation

[Data from reconds kepl in Codar Raplds)

[ Tesmymrninne [’mqntntum
I b =
| (e yvear in 10 MNumihir Avorage
Monih | Average Average Average Average Aviorage will havie— dave with | depth of
tlaily iaily highest lovwest monthly - snow of 1 | snow on
maxitum | minimum | maximam | mininum total inch or | days with
[ Lass Mo o W
| than— ihnn— rover
e E— — 1 - - —
| b *F. *F, K. I Tiehes Tiben Tnikes Furhes
S e e i 40 | 13 L — 14 1.4 25 L4 21 o
Felwuary .. | 10 74 — 1 1.1 2,49 .- 17 1
Mureh .. 43 | 0 i A | 23 a3 ] 10 ]
April. .. il 1 52 2 42 i d 1.2 (B3] 2
MY s 2 19 e B4 24 7.1 2.1 i 1]
June. ... ... A1 | et i 44 4.9 | L] 2.3 ] ]
Jllt}'. ST 63 1 Al 47 [ 1. & L] 0
Augmst ____ . . Ed | il na 7 3.2 7.0 .0 1] i
September. .. ... ... " a5 | =4 H ] 1.7 mn7 1.1 1] 0
Ootober. __ .. e | (i3 42 52 23 2.6 O, b o2 ] 0
November. . .. : [ A7 ] ] i 2 1 £ o7 2 2
Dhevemlier. B 1% M = i} 1.4 26 0 14 4
Annual___ i 0 o —~15 434 | 150 254 i 4
F Lesg than one-half dny.
TavLe 9. Probabilities of last freezing temperatures in spring and fiest in fall
| Data from Annmesa)
‘ Diates for given probability and temporature
Protability { = 1 -
16% F. 27 F. 24° F. 28° 19 H gl
or lower I o Jower o lower or lower or lower
Spring: |
L year in 10 later than e April & April 17 May 1 Muy 9 May 19
Eyonrsin L aler Lhan... . v v vicvienssssscsanns | :'Ju.r{'h 430 | .-\lurii 11 April 26 Mayv 4 Muay 14
& yvears in 10 Jater than . | AMareh 20 March 31 April 15 April 24 Moy 4

Fall:

I yoar in 10 eonrlier tham- ______
2 years in 10 carlier than____ .

I years in 10 earlivr than .

Relief and Drainage

ictakwer 27
Nusvonlneg
November

October 17
1 Chrindaer 22
12 | November 2

Oetodwer 12
Oetoher 18
Oetabwer 20

Sepleminer 21
Sopremboer 26
Uketolwer 7

Hepiember 12
september 17
Sepltember 27

Linn County is drained by two large streams that carry
deainage water southeastward toward the Mississippi
River, The Cedar River, the principal strenm, and iis
tributaries drain the southwestern three-fourths of the
eounty. The northeastern quarter of the county is drained
by the Wapsipinicon River and its tributarics,

The relief of the county is characterized by a generally
subdued land surface, The srentest relief oceurs in areas

adjacent to the Cedar and Wa
upland features are the menera

Ri[‘jilli{!m] Rivirs. 'I‘:,'Ilimll
y flat horizon, low relief,

and a gently undulating surface. Relief along the rivers

14

ffﬂlll‘l’ll]h" rough and hilly, and in several loealities the

valley walls are shear clifls. In some areas, however, the
rivers have well-developed flood plains that are several
miles wide, The highest altitude, about 1,010 feet, is in

the northeastern corner of the county. The lowest altitude,
about 690 feet, is in the southeastern corner where the
Cedar River erosses the county boundary.

Farming

Althongh the trend in recent years has been toward a
decrease 1 the number of farms in the county, the size of
individual farms generally has inereased. Livestock farms
far outnumber all other types, and most of the crops har-
vested are consumed by livestock on the farms where the

CTOPS ars Frown.

The county had a total of 2,145 farms in 1960, necoriding
to the State of Tows Annual Farm Census. In the same
year, 400502 acres was in farms and the average size of
the farms was 187 acres. T'he percentage of land that was
operated by the owner was 57,6 percent, and the land that
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was aperated by tenants was 42.4 percent, The percentage
of owner-operated farms in Linn County is higher than
the State average, which 1s 52.5 pereent.

Maust of the farm income in Linn County is derived from
the sale of livestock and livestock produets, According to
the State of Towa Annual Farm Consus, the various kinds
of livestock raised and sold in 1969 were as follows:

Livestock Number
Sows farcowing in fall 1968 _______ 13,9294
Sows farrowing In spring 1960 e eeee e 14 500
Milk cows 2 yenrs or oliier. R, .
Heal eovws 2 yers oF oldor - e eeemenman ———————— 12, 135
Tilonileg gL e e e e 5 DST
Hoga mneketed e 10, 21
Giraio=Ted cattle smnrkeied oo . . .
Grain-fed sheep and ambs marketed____ =R

Commercial brallers prodoeed oo o 830
Heos and pullets of Invingage.oo . =
Turkeys eodsed =
Except for soybeans, most field erops grown in Linn
County are fed to livestock, Some corn is sold as a cash
crop. but the amount varies from year to year and depends
largely on the priee of feeder eattle, the market for hogs,
the eash price for corn, and the quality of the corn crup.
Althongh corn is the principal grain crop, the acreage in
soyvhbeans hins incmawc{ in the last few years. Following is
the acrenge in various erops in Linn County in 1969 ;

Crop Acres
Corie For all Durgemeest. .. .o e src s s s s 135, Wi
I e i b —— 2R 2S0
Movheans Tor eams_ a1.425

28, T

Transportation, Industries, and Markets

Federal, State, and county highways through the area
provide routes for automobile traflic and for the transpor-
tation of furm products, U.S, Highway No. 30 crosses the
county from east to west, and U.S. Highway No. 218 tra-
verses the southwest corner. 17.8. Highway 151 begins at
Cedar Rapids and extends east. Scheduled airline Mights
serve Cedar Rapids, and bus transportation is available
for many parts of the county. Railroads or motor freight
lines serve every trading cenler in the county,

Although Linn County is primarily devoted to farming,
industry Tas expanded. Cedar Rapids, the largest indus-
trial center in the county, has a large variety of industries.
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Glossary

Alluvium. Boil materinl, such a= =and, silt, or clay. that bas been
deposited on land by streams,

Available water capacity (also termed available molsture capoe-
ity ). The eapaclity of solls to holid water available for nse by
mast planta It 18 commonly defined as (e iMerenes el wesn
the amount of sofl waier ot Qeld caprelty and the gmount at
wilting point, It 2 commonly exprossed as inches of waler
prer inei of soil.

Bench terrace. A shelflike cmbankment of earth that has o level
or nearly level tap and a <tesp or nearly vortical downbill foee,
constructod along the contour of sloplng land or across the
glope to eanteal ronofl and erosion, The downhill Tace of (he
bench may b made of rocks or masonry, or 1 moy e planted
oy vegetntion,

Bottom, first. The normal Nood plain of a stream; land along the
stream =ubject Lo overflow,

Baotlom, second. An ald alluvial plain, gonerally fat, that borders
o stream but = geldom Bosded,

Clay. As a soll separate, the mineral sofl pariiches less (hun 0,002
millimeter in dimmeter, Ax o osoll fextueal elnss, soll material
that s 40 percent or more ¢lay, legs than 45 percent sand, and
less than 4 pereent silt.

Concretions. Grains, pellets, or nodules of varions slzes, shapos,
sl colors ronsisting of coneentrations of compounds, or of soll
grains comented together, The compositlon of some concretions
g unlike that of the sueronnding soil. Calelum carbomante and
iron oxide are examples of materlal eommonly found In eon-
eretlons,

Consistence, soil. The feel of the =0l and the ease with which a
lwmp can be eruslied by (he Hugers. Terms commaonly nsed to
dezeribe conelstono nre—
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Loose —Xonsoherent when Jry or pieist ;
in o mass,

Friable —Wlhin moist, erashes easily under gentle pressare be-
Pweent Phnmb and forefinger and ean be pressed fogether into
o lump

Firm,~—When moist, erishes under musderate prossare eoween

i forefinger, bt resi=tapce 1= distinetly noticeable,

sulily defornmad by maolerate pressare but

o be pressed info g himpe; will form a “wire” when rolled
between thumb and forefinger,

Bticky—When wet, adheres to other materinl, aml temls o
sirelel =omewlial aud pull apart, rather than to gull free
rreom othivr mnterial,

Hard.- - When ey, moderately resistant to pressure; enn be
broken with difficnlly Between thumb and forelinger,

Saft.—When drey, brenks into powiler or Individaal grains auder
viery sllght pressure

Comentod,— Hard amd brittle; Hitle affectod by molstening

Ficld maisture enpacity. The moisture content of o h"!l oexprossml
as a perceniage of the oven-dey weight, aftere il i
or Trive, water lims been allowed o desbn away Ihl.' flvrlal ppsine
pure cobtent = ar i dave alter o soaking rain : also called wermal
field eqpucily, normeal woislyre copaesl iy, oF eapillary eapacily.

Flood plaine Nearly level land, consisting of strenm sediments,
thnt borders o stream ot is subfeel to Qoeding unless pro-
toctod nrtificinlly,

Fragipan. A lonmy, breittle, subeurface horigon that g vory low
in organic-matter confent and clay but is rich in silE or very
e sl The fnyer is smmingly comentel, When ey, it is
hard oF vory hasd and boas g bigh bk depsity In compeorison
with the horizon or horigons above it When malst, the Tragipan
tenda to rapture suddenly If pressure I= applled. enther than
for alieforim slowly, The layer is generally motthal, is slowly or
vory slowly pormenble to water, nod has few or moang leoeinal
fractuee planes that form polygons, Fragipang are o fow inchoes
to sevieral fect thick ; they generally ocenr helow the IE horizon,
175 Gin A0 nelies below Ui surfaee,

Gleyed sail. A 2oll in whileh warerlozeing and laek of oxyeen inve
ennisind e terial in one or mores horizoins to e peateal gray
In color, The term “gleyed” s applicill (o soll horigons with
yellow amd gray mottling consed by Intermittent wate rlogging,

Huorizon, soil. A lnyer of soll, approximoiely peoeadlel (oo (e sors
faee, that has distinet eharacioristies prodoesd by soll-forming
prroedesos, These are Dhe miajor horidons @

O horizon—The layer of organkie matter on the surfiee of a
mineral soil. This Inyer consists of deeaying plant resliloes,

A horizon =The mineral horfzon at the sarfeee or Just bidow ain
O horizon, Thiz borizon b= e one oo whilel living organisms
are most active and therefore i3 maeked by the accmmalation
of humus, The horfeon moay Joove lost ome or inore of solulile
galiz, elay, and sesquloxidos Cdron and alomioom oxhdes),

B herigon—The mineral horigon below an A borigen. The B
horlzon §= in part a layer of change from the overlying A to
the underlying ¢ borlzon. The 13 horizon alse has distinetive
chinraclorisi ied cansead (1) by aceuwmolation of clny, sesiqoi-
oxides, humus, or some combination of these; (2 by pris-
matic or blocky stracture ; (83 by redider or stronger colora
than the A horlzon: or (4) by =ome combluation of these,
Combined A and 1! horizgons are gsanlly eallod the wof
true sail. If a soil lacks a I8 horizon, the A borizon aloone is
Ll golum,

€ korizon—"The weathered rock material immediately beneath
the solum. Tn most soils this materind i= peesaimed o e Tike
that in which the overlying horizons formel. If the
material is known to be different from that in the solum, a
Raornan nomeral proecodes (e letter O,

R lager.—Consolidated rock beneath the soll, The rock nsoually
wmderlies a € borizon but may be imoediotely beoesth an
A or It horizon.

Interfluves. The distelet between adineent streams flowing in the
sepanner bl resed Tooma,

Leaching, soil. The removal of materials in solution by the
passage of water through the soll,

Pedisediment. A sedimont that covers a pediment mather thinly,
A pediment §s an eroslon surfaee that lles ot the foot of o
receded slope, is wnderlain by rocks or sediment of (e aplaoml,
I5 barren or mantled with alluviom, and digplays o longitudinal
profile, normally coneave upwari,

il ot Dokl together

SOIL BURVEY

Permeability. The gqualily that enables the sofl to transmit water
or ale Terms used o deseribe permeability are as follows:
vory sfoan, slogw, moderately slow, modecate, modorately rit i,
rapid, and very rapid,

pH value. A numerical means for designating acidity amd alka-
Tinlty o soll<, A pIT volue of 7.0 indicates precise neuatrality §
a higher value, alkalinity ; and a lower value, acldity.

Profile, sail. A vortical ﬂ{-ﬂinn of the goil through all its horizons
amil extemwling into the parent material.

Reaction, soil The degree of acldity or alkalinity of a =0il, ex-
pressed In pIl valoes. A soll that tests o pil 7.0 0s precisely
noutral in ronetion beenose i is neifher acid noe alkallne. An
acid, or “sour.” eofl is ome that glves an acld reaction; an
alkaline =ail is one that i alkaline in eeaction. In words, the
degrees of neldity or alkalindiy ave expressed thos:

wit pll
Extremely acid_.- Below L5 Mildly alkaline. ... .. A0 Ts
Very strongly achl.  40to 60  Modevately alkaline. 5.0 ta 84
strongly nehl S110a8  Hreagly alkaline. ... 551000
Maxlivn ekl Gtita i Very strongly aolkn-
Slighily aciloceae G110 65 o e e 1Ml
Neutral o Gl o b Lighor

Sand. Individual rock or mineral frngmenis o o =oll fhatl cange
in dinmeter from 005G t6 20 millimeters, Mot samd grains
eonslst of gquarts, bag they may be of any mineral eomjaosition,
The textural class name of any soil thar contalns &5 percent or
e < sl ot more flhoan 10 percent clay.

il Individual mineral particles in o soll that range in dameter
from the upper limit of eloy (0002 millimeter) to the lower
Tiwdt of very fine samd (005 millimeter), Soil of the =ilt tex
mral elass 15 %0 pereent or more siH amd Jess than 12 percent
elny.

Zile iniim- A numericnl meane of expregsing the quality of a

foreal site that is based on the helght of the dominant stand

an nelhitearily closen age; for example, the average height

i by dominonut and codominnt trees oo fully stocked

il the age of S0 years.

bm[. A natural, threedimensional body on the enrth's surface that
ST |1||:|nth amd that s properties resaliing from the
It e sl effert of climate ol Hving matter aeting on carthy
parent moterinl, as conditioned by reliel over pwriols of e,

Bolum, The upper part of a soll profile, nbove the parent material,
i which the proveases of =0l formation are active, The solum
In mmtwre sobl foelodes (e A ool B lorizgons, Generally, the
characteristios of the materinl in theke horlzons oo ondlike
those of the underlying material. The Hving roots and other
plant anid 4|||im:|1l life charncteristic of the sofl are lorgely

] .

Stone line. A concentration of conrse rock fragments in soils
tlmt genernlly reprosents an old weathering surface, In g cross

L ling may be one stone or more thick, The line
fes mmberial that weathered in place, aml it is
orlinarily sverlain by sediment of voriable thiekness,

Struclture. soil. The arrnpgement of primary soll particles into
compeninl paelicles or clusters thal are separated feom ailjoin-
ing ngeregntes anid bhave propertios unlike those of an equal
muss of wmmeggoezatel primary soil particles, The principal
forms of soil strueturs are—plafy Caminnoed ), prismatie (ver-
tienl axis of aggregates longer than horizontalh, eolwmmar
(prisms with roumded tops), Mockp (angulae or subangulard,
and granwlar, Elrgcetireless golle are elther single grain (each
graln by itself, as In dune sand) or mossice (the poariicles
adhering together without any regnlar cleavage, as In by
claypous auid hardpans).

Subsoil. Technteally, the B horlzon;
solum below plow depth.

Substratum. Technleally, the part of the sofl below the solum,

Terrace. An embankment, oF vidge, constenetod aceross sloping
solls on the contour or at a slight nngle to the contour, The
terrnee intercepls surface runof <o that i may soak infoe Che
aoil or How slowly to a prepared outlet without harm, Terraoes
In fields are generally bulle so they can be farmed, Terraces
intended mainly for deainage have a deep channel that i main-
tained in permanent sod.

Terrace (geologienl). Ao old alluvinl plain, ondinacily ol or
undulating, bordering a river, lake, or the gea. Stream terraces
are frequently called second bottoms, as contrasted 1o flood

ronghly, the part of e
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plaina, and are acldom subject to overflow, Marine terraces Water table. The highest part of the sofl or underlying rock ma-
werer (l I by Elve sea aoud ace generally wide. terial that is whelly satorated with water, In some places an

Texture, soll. The relative proportlons of sand, sit, nnd elny upper, or perched, water (abie may be separnied from o lower
particles in o mags of goll. The bagie textnral clag=es, in order one by o dry zone.
of increasing proportion of fine particles, are sand, loomy sand,  Well-graded soil. A soil or s0il materinl consisting of particles
sandy loaws, Toam, silt loam, silt, sandy elay oam, clay loam, that are well distributed over a wide range in gize or dinmeter,
&ty clay laam, sandy cloy, =ilty olay, and clay. The sand, Snch a =2all normally ean he easily inereased in density and
Imimy ennd, and sandy logm elasses may be further divided by boaring propertios by compaction, Contragts with poorly graded
specifying “eoarse,” “fine,” ar “very fine,” soil.



GUIDE TO MAPPING UNITS

For a full description of a mapping unit, road both the description of the mapping unit and that of the goil series to
which the mapping unit belongs, Other information is given in tables as follows:

Acreage and extent, tabhle 1, pape 10, FEngineering uses of the soils, tahles 4, 5,
Predicted wiclds, table 2, page 75. and 6, pages 84 threugh 135.
Capabiliety unit Woodland
Described suitability group
Man on

symhnol Mapping unit page Symbo] Page Numher
AR Judson silty clay loam, 2 to 5 percent slopes------=-=--= 35 1le-4 70 4
118 Colo-Ely complox, I to 5 porcent SlopCfe-s-cccscccsssssss ¥ | TTwa=] n 9
21 Much, shalluwescsesssssasssasmsmemmmmmanmm e e a3 TIw-1 72 10
411A Sparta loamy fine sand, 7 to ! porcent slopof-----==---= 55 Ivs-1 73 2
418 Sparta loamy fine sand, 2 to 5 percent slopes----------- 56 IVs-1 73 z
A1C Sparta loamy fino sand, 5 to ¥ percent slopes----= cmmsss 56 TWe=1 73 7
ain Sparta loamy fine sand, 9 to 18 percent slopes-—-------=- S Vis-1 74 2
63A (holsea loamy finge gand, 0 te I poreent slopes---------- 17 Ivs-1 73 2
b3b Chelsca loamy [ine sand, 2 to 5 percent slopes---------- 15 1Vs-1 73 2
630 Cheleea loamy fine gand, 5 to 9 percent £lopoSe-ccccsscs 18 W1 73 z
630 Chelsea loamy fine sand, 7 to 18 percent slopes--------- 18 Vis-1 74 2
sl Chelgea loamy fine sand, 18 te 30 percent slopes-------- 18 Yils-1 T4 2
B30 Kenyon loam, 2 to & percent slopes- e 37 1le-1 a0 [
83C ¥envon loam, 5 to O percent sloposescsssccssscssscasnnas ar T1Te=1 Tl f
83C2 Kenvon loam, 5 to 9 percent slopes, moderately oroded--- 37 ITe-1 71 [
Hi!  Kenyan leam, 9 te |4 percent slapes, maderarely eroded-- x7 11e-2 7l f
B4 Clyde silty clay loam----- - - - a0 TIw-1 70 P
1 ¥evin sllty clay loames-cccccccccaass sessssssssrssssmmmn 45 1-2 (1] T
1108 Lamont Fine sandy loam, 2 to 5 porcent slopes---=—-----=~ 39 I11e-3 71 3
110C Lamont fine sandy loam, 5 to 9 p:.rt.enl. slopes=-==smeene= 39 IIle-3 71 3
118 Garwin silty clay loam---- o e e e e 31 Ilw-1 70 L4
1194 Muscatine =11ty clay loam, 1 o 3 percent sloprssssssass ad I=2 063 7
TI19A Muscatine silty clay loam, benches, 0 ta 2 percent

L ettt S L L L S DD a4 1-2 08 7
120A Toma silty clay loom, 0 to 2 percont slopes------------- L 1-1 GE 1
1208 Tama silty clay loam, 2 to 5 percent slopussssssscscsans 38 ITe=1 09 4
1200 Toma silty clay loam, 5 to 9 percent sleoped------------- 58 Iile-1 | 4
12002 Tama silty eluy loam, 5 to 9 percent slopes, moderately

L T et 50 1le-1 71 4
TI20A Tama silty clay loam, benches, 0 to 2 percent sloposs=== 58 I=1 68 4
TIZ0R Tama silty clay leam, benches; I to 5 percent slopos---- -1 Ile-1 [ 4
133 Colo silty elay lodm----ces=smeesena- cmsssssarssesssrrsss 21 1Iw-1 7o 9
133+  Colo silt loam, OVerWEBER------=---ccmmmmmmmmcamnanan ! Ilw=1 70 )
151 Marshan silty clay lvam, soderately deep-===-==s==ssem== 42 ITw=1 Tn 9
152 Marshan silty elay loam, deffe-----ccccoacococnnanancans 42 IIw-1 i 9
154F Loamy terrace escarpments, 14 to 30 percent slopes------ 41 Vila-1 74 1
160 Walford silt Joam-----cooom e mmcmmemcmnanas 61 1Tw-2 70 9
Ti6G0D Wallord silt loam, Denchgessessesscsssssrsssnnsecensnnnan 61 Iw=2 70 9
1620 Downs gilt loam, 2 to 5 percent SlOpOS----c---ccceccanan 27 Ile-1 6o 4
1620  Downs sile lunn, 5 to 9 percent slopes----s-=sscsesca-a 27 111e-1 n 4
162C2 Downs silt loam, 5 to @ percent slopes, moderately

CTOlR e s ssanunasnassanssaaadnanasnessessnassessssnss 27 TITe-1 71 4
1620 lowns gilt loam, 9 to 14 percent S1opeg------=-mmmmeeea= 27 I1Te=-2 71 a
16202 Downs silt loam, 9 to 14 percent slopes, moderately

ikt et ot ot 28 11e-2 71 1
1630 Fayette 3ilt loam, 2 to 5 percent slopes=--=scceccccccaes 29 ITe-1 69 4
1630  Fayette silt loam, 5 to 9 percent Sl1Op@S---cscsccceanan= 20 I1ie=1 71 4
163C2 Fayette silt leam, 5 to O percent slopes, moderately

L L T e L L e L L L i) 11le-1 Tl 1
16300 Fayette silt leam, 9 to 14 percoent slopes-<---===cscc--- 29 111e-2 71 4
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16302
16303

163
163E2

163E3

163F
1n5F2

T163B
15,
1718
171C
171C2

17102
171E2
171F2

1754
1758
175C
1750
177A
1778
177C
178A
17EH
184A
198K
2040
204
207C2
212
2138
213C
2148
214C
2140
220M
2200
22
225
226
2848
2848
2840
28402

2850

GUINRE TO MAPPING UNTTS=-Cont inued

Mapping unit

Fayette silt lonm, © to 14 percent slopeos, moderatoly
L 2= T et T T
Fayerte silt loam, 9 to 14 percent slopes, scverely

=T . e
Fayette silt loam, 14 to 18 percent slopes---------c---
Fayette silt loam, 14 to 18 percent slopes, moderately

ETOlNlacsssnsnsscsanannassnsasansssseneessss sesssmsss
Fayette silt loam, 14 to 15 percent alopea, severely

L T L L LT T TP ——
Fayette silt loam, 18 to 30 percent slopes---------=---
Fayette silt Ioam, 18 to 30 pnrrnn'l: 111::[]"5 moderately

orodod--- T N Tt S
Fayette silt loam, benches, 2 to 5 purcent Wluprﬂ ——————
Stronghurst silt loam, 0 to 2 percont sloepes----ccc-aae

Bassectt Inﬂ-. 2to 5 F'L’.rLI"_'IIt ‘ilﬂPL'!-'--------f--!-l-l--I-I-l---l-
Bageett loam, 5 to ¥ percont SlOPeS------—--------
Bassett leam, 5 tu 9 percent slopes, sodurately

BT ORI v e o g e o
Dassett loam, 9 to 14 percent slopes, moderately

o T L
Dassett loam, 14 to 18 percent slupes, muderately

[0 /4T3 TT I e e e o e o e
Bassett loam, 18 to 30 percent 3lopea, moderately

BT e mm e s s s s s s —————
Dickinson fine sandy loam, 0 te 2 pervent slopes-------
Miekingon fine sandy loam, 2 to 5 porcent slopeg------=
Dickinson fine sandy loam, 5 to 9 percent slopcs======-=
Dickinson fine sandy loam, 9 to 14 percont Elopes------
Saude leam, 0 to 2 percont sloped---cccecccsccnscannnaa
Saude loam, 2 1o 5 percont S1OpoS-----eeeee- o o s
Saude leam, 5 to U percont slopes T
Waukeo luauu, 0 to 2 percent !1D‘|‘.l’_'.'i--------- ------------
Kaukeo loam, 2 to 5 porcent Slopgs--c-ssssscccssssssacs
Klinger silty cluy loam, 0 tn 2 pereent 11nppq .........
Floyd loam, 1 t0 4 POrcent S10Pes- -~ - ---------=---—=
Dodgeville silt loam, deep, 2 to § percent sloprs-ec-e--
Dodgeville silt lunm, deop, 5 to 9 percent slopes------
Whalan leam, moderately deep, 5 to 9 percent 1|npnw

moderately erodod--ccccmcm e -
Kennebec silt Im--'-'l-'l-'l----!-I----I'I--l-l--------------------..-
Rockton loam, deep, 2 to 5 pPOTEOnt SlopoS-----------—--
Rockton loam, decp, 5 to 9 percent slopos-----==sese-e-
Rockton loam, moderately deep, 2 to 5 percent slopes---
Reckton loam, moderately deep, 5 to 9 porcent slopess=-=
Rockton loam, moderately deep, Y te 14 percent ¢lopes--

Nodaway silt losm, 0 to 2 percent slopes-----------==u=
Nodaway silt loam, 2 to 5 percent Elopeg------coooeoooo
m"k, .ﬂdcrltﬂlj' shallow======e== EEEsssssEssE S
Lawler leam, moderately deep------ccocecmmm s
Lowler logm, dogp--eceececcconcosaccisomacsacanssasncess
Flagler sandy loam, 0 to 2 percent SlOpS--------aa-ao g
Flagler sandy loam, 2 to 5 pereent Slopes----c-seecaeeaa
Flagler samdy loam, 5 to 9 percent S1opes-------=-----=
Flagler sandy loum, 5 to 9 percent slopes,

nl:l-.'lcru.tl.'ly trodedececcssssssssscscccscscncssannsannana

Burkhardt sandy loam, 2 to 9 percent Slopes-----==-==-= -
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1-3
Ile=1
Tile=1
Ile-2
1MTe-4
We-2
-3
1Te-4
1TTw-1
11s-2
1-2
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11lg=3
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Ille-3
Vs-1
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GUIDE TO MAPPING UNTTS-=Cont inued

Mapping unit
Burkhardt samdy Joam, 9 to 14 percent slopes,
moderately oroded-----c-mmemmmsmcsssc e
Atterberry silt loam, 0 to 2 porcent slopes---=--sece-es
Attorberry £ilt loam, 2 to 5 percent slopess=s=-sc=e== -2

Atterberry silt loam, benches, 0 te 2 pereent alopes--—-
Chelsea-Lament-Fayerte complex, 5 to 9 percent slopes--
Chelsca-Lamont-Favette complex, 5 to O percent slopos,
moderately ergdedescsssssssrersnmemsmrsreemer e
Chelsca=-Lamont-Fayette complex, 2 to 18 percent slopos-
Chelsea-Lamont-Fayerte complex, 9 to 18 percent
lopes, moderately eroded----- sremmmmn- sesssmmmmmaman
t'hrll:rhlamnl-Fzyﬂl:Tr cu-pll..x,, 18 to 30 percent
elopes e iesciaasamsssssssssssas
thelsea-Lammt-Fayette conples, 18 e 30 percent
slopes, moderately eroded--=cscsccsrccennrsnsnnsenenn
Coggon loam, 5 to 9 percent slopes, moderately eroded--
Loamy alluvial land---------cmrommeccmsccccccccnccnacaa
Haukegan =11t loam, 0 to 2 percent slopess-e=essesc=n-a-
Kaukegan £ilt loam, I to 5 PErcent R1opff-=-=-=-=======
Waukegan silt loam, 5 to 9 percent slopes--------------
Atterberry silt loam, sandy substratum, O to 2 percent
sloprseccsccccaccsssssssssasrrs s arn s
Whittier silt loam, U to 2 percont slopoge--cescencemnen=
Whittier silt loam, I to 5 percent slopgs---------===--
Whittier siit loam, 5 to ¥ porcent slopes, moderately
cruodedecccccccccccccsssscsssssrsrsnnnsssnss s nnnnn=
Tell silt loam, 2 te 5 porcent Slopof--------e-eoemee-e
Tell silt loam, 5 to 9 percent slopes, modorately
erodedecsccccanscana EsssssssssssssSssSsSEsESsssEEsEsEEE
Marah===rememem e e e e s
Linsdale silty clay loam, I 1o 5 percent slopes-----=-=
Dinsdale silty clay loam. 5 to D percent slopes---=-==-=
Dinsdale silty clay loam, 5 to 9 percent nlnnﬂ*
moderately eroded--------=-mmomo -
Klinger-Maxfield silty clay loams, 2 to § prrcrnr

BlOPES-=-ccccceccccsssncrnsssnm s s -
Maxfield silty clav loamessscssscsssceesceenoeencnnnaan

Clyde-Flovd-5Schley complex, 1 te 4 percent slopes
Sparta leamy fine sand, loam substratum, 2 to 5

percont slopos------ressscrcscmsscsssammsnnananannaan
Sparta loamy Fine sand, Joam substratum, 5 to 9

PETCANE S1OPES-—- - oo T
Tri]]ﬂl] sl lT.}' E!.Hy IpiMssssssssssnssnsmnnm [ ————
Readlyn loam, 0 to 2 percent slopog---ecemaens Syl
Schley loam, | to 4 percent Slofes--sccceccecocancanaan

Olin finc sandy Joam, 2 to 5 porcent slopes------------
Olin fine sandy loam, 5 to 9 peroent slopess---ss-cace=-
Dickinson fine sandy loam, loam gubstratum, 2 tea 5
percent s loptiiscr s s e e s s e S
Dickinson fine sandy loam, lonm substratum, 5 to §
PErCEnl S]Uprsesscssssssscccsssssnssansssnnnsannsnnnn
Sogn loam, 5 to 5 percent 2lOpeS-—---sseemcmscmssmmnaee=
Sogn loam, 9 to 18 percent slopes-------=-----=--=c----
Sogn loam, 18 to 30 porcont $lOpeg------ssmcecescce=ca
Aredale loam, D to 2 percent slopes===s-e=-cecmeees=---
Arcdale loam, 2 to 5 pPETCONT SIOPCS---mee==m-m-sm-e=ans
Aredale loam, 5 to @ percent slopes-—----------coooooooo
Ely £ilt loam 2 to 5 pﬁrfﬂ“f E‘npﬂﬁ--i--l-l-lii-------
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Capability unit

Symbol

lg-1
I1-2
11e-3
-2
I1le-3

ITle-3
Yie-1

Vie=1
Vile-1

Vile=1
11Te-1
V=1
1-1
Ile-1
1T1e-1

1T1e-1
Ile-1

TTTe=1
Vilw-1
ITe-1

Ile-1

I1Te-1

Tlw=1
TTw-1
Ilw-1

IVe=1

Ivs-1
Tlw=1
-2
TIw=1
le-2
I1le=1

I1le-3

1Mle-3
IVe-1
Vis-1
VIIg-1
-1
1Te-1
Ille-1
Tle=4
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Map
symbol

442C
aazn
ATIA
ATLE
478G
LF.T]
485
5T8A
5780
5780
6630
66302

GHIE
663E2

BHIF
GGO3F2

725
1du
T6l1A
To1B
7710
il L

172
7774
1778
T78A
T78R
7862
TAIR
78202
T9%A
7938
8008
BOGL
977
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Mapping unit

Dickinson-Sparta-Tama complex, 5 to 9 percent slopes---
uucktnson-spartu-Tnna complex, ¥ to 14 percent slopes--
Oran loam, 0 to 2 percent slopes---------=cscscmeemee--
Oran logm, 2 to 5 percont ElOPOg-----------vemomcmoeeoe
Stecp rock landeccsccccsccccncccnccccanccncccccnnnnnnna
Lawaon 2§17 lofiMeccssensescscnssscssssrsnssanssssnanans
Spillville loam------ccmccrcc s
Waukee loam, uplands, 0 to 2 porcent £lopos------------
Waukee loam, uplands, 2 to 5 percent slopgs=cescscnaa-a
Waukee loam, uplands, 5 to 9 percent slopgSecscsscceass
Soaton silt loam, 9 to 14 percent slopes-------=coeua--
Seaton si1t loam, 9 to 14 percent slopes, moderately

Seaton silt loam, 14 to 18 porcent sloptSsssssssccssses
Scaton silt loam, 14 to 18 percent slopes, moderately

Seaton silt loam, 18 to 30 percent slopes---=-ssccescaa
Seaton silt loam, 18 to 30 percent slopes, moderately

Hayficld loam, moderately degpesssssccsssssssancacaaaaa
Hayfield loam, degp---cccccccsccmcmcnncmnrncccncnnnncan
Franklin silt loam, 0 to 2 pereent SIOPES--------=-===-
Franklin silt loam, 2 to 5 percent slopes -mmaam-
Waubeek silt loam, 2 to 5 pereent slopes----cccmecaeaa-

Waubeek silt loam, 5 to 2 percont slopes, moderately
e L B T TP

Donnan loam, gray subseil variant--------cccoceoaa .
Wapsie loam, 0 to 2 percent slopessssssssscsascsaaes ma
Wapsic loam, I to 5 percent SlOPoS----------eomeoooaaan
Sattre loam, 0 to 2 percent slopes---------=-mememcmau-
Sattre loam, 2 t0 5 porcont Slopos-----ccscccoaaaoaoooo
Sattre loam, 5 to 9 percent slopes, moderately eroded--
Donnan loam, 2 T0 5 POTCENt S1OPES----==--c-mcmmmm=mmm
Donnan leam, 5 to @ percont slopes, moderately eroded--
Bortrand silt loam, 0 to 2 porcent $lopes--------------
Bertrand silt ]W—l, 2 te s percent ‘jlﬂ].“.'b“""‘----—-----
Rertram sandy loam, 2 to 5 porcont S10poS------------e-
Bortram sandy loam, 5 to 9 percont slopes----=-=-=-----
Richwond silf loaBesssemn== o o e ot e e e e
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Ile-3
We-2
1=
Ile-3
VIIs-1
1-3
T=3
1-1
ITe-1
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1MTe-2

11Te-2
We=1

IVa-1
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Yile-1
1lg-2
1=2
I-2
ITe-3
Tie-1

TTTe=1
I1Iw-2
1721
Ile-2
-1
ITe-1
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NAME

Fodnin ailvyg alay bawm, Joe B pircent 3lapas
bl by wnmmibes, 2100 Y poriest wlagees
ez b, whert| bowm

Sparrn beaey Vine wagna, O 16 J percant §iaped
Soartm ey Hine sand J 14 %5 pets el slefes
ot W gt
loper
Cwaliwn boamy line sand, 0t 0 pertent sloges

Sanariin bty § v gl

Tpmtrn feniemy Fine wond, @ o 16 peern

b beamy Vine garnd, o to & pereet slapes
Jenbaed lodmy Diow gond, 4 1o ¥ petcent o loges
el wmal by Dine saesd. % 1a LB percest slopes
Wl Loawmy ima doma, |8 e 0 pabar Bir ® Daguis
Esnyan bpme, J bs & peegent o logsd
Batyos legm & g O pmeganr ilogs
Mt Temamn, b vis W pmecweir wlogers, miberutely mrosed
Epeppon tomm B oo Tl peeg e s lipes, soderpiely proded
Chyde aiivy o bary lam
Fevili nbley =law Hwan

Lommrre Dima amencly Iemimm, T 00 % pasrcwm wlopas

Lamsed b vomdy loam, | ta B parcanr glages

Crwnm wi by o bay |eam

Maipir v wiliy « bas Damy 1 i J s alies

Wyt tid e i i e ¢ baw liags. bermcter. D o pescom
A ingae

Toma silry rlay bsam, O to ) petrsal olspas

Lameg ailty o iy bonem, Jta % padoant olapis

Tama ailiy lay boum, § tu ¥ pacent alopes

T T [T L I e (e
s peyielp w e

Tawma wilty wlay booe, benchas, O ta 2 peccent Llopea

Tome wilty vlay Livil Besrtea, 7 o % padreal alnpes

£ wle waliy o by Lo

Cale il |gam, sverasinh

Maosghas silty clay lwaes, miderotelp daay

Mo wlwirs 3000 wbiay Bimies, deewp

Lespmy i escoepmenty . Dd o 30 pere eee sloge

weibord il s

Wallasd 6l Lok banrkey

Dlimest wbl bomem, o 20 Y iwrinnt aluies

T L P T ] I

Dasmma wibe losm, §vw B poecant yloges, moderaraty
wrded

Bavma aild logm, ¥ 56 14 percent alapes

Memmns asbl limsm. ¥ i 1l jume wmid adopers sealssmtely
wryetmf

Fapette ot laoe, 2 rp 4 pertent alopad

Favarie sily lpaen, 5 b O parcant slapas

Fayette sili luen, % ra 9 percens slupey, mesderodely
eraded

Fapetie nill oo, 0 14 percent olope

Fagette wilt luam, 9 es 10 patient 1lnpes maleralely
il

Vayetie ailt lmes, ¥ 0 percant slepes, swenenly
aendad

Faperre silt lun, Vliw I8 oo 5 linges

Tapetie aill bows, 14t 10 peioe s ligsrs, imaleiotsly
vl

Fogmrrm wiiy tenem, Tl v 18 porcarn g jupss, severaly
wrrale

Fareite ot luen, TH ta J0 perdend 5lopes

Fapetie wilt lowe, 18 1 T percem slopes, soderome iy
wigufe|

Fapwite 514 loges, berghes, 2 te ) petcan® slapee

Srgrwahrnt b loom, O ke J percent slaoes

Bornantt bowvas, J ta % jein sent sbojes

Monsmtt lesvm, % 10 @ pacrart o bapas

S0IL LEGEND

Srrbaly comiint ol numbets o g comlingt ipn of mumbers gnd letrers, lor enample, B8 and 1G3E,
Thew rwmbind depigrates the ki of a0l o lond type. A copitaf letter, T, preceding the mumber,
indicates tha! the §odl aoours on a bench pasitian. A capiral lerter, A B, C, 00 E. F,oof G
lallpwing a rember indicates 1he slope. Sembiols wilhmd o alone Istiet are thons of nently levsl
wrile & Vimml mermtigr, Joar 3 omomoaymhal sheses rhar che sall o medsraraly sr saveraly seaded
8780 the end ol tha prebsl lndicaten an sesimnihed weil.

FrME0L NAME

Ene: Bascan leam, & va ¥ perrent o lnpes, meclerarely sroded

mmog Baigen laa=, Uis 14 pareant alopes, madiratnly sroded

ITHES Bansest lea=, 14 5 1§ perenst slopes, medevatnly
wrunded

1TF2 Deryawer loom, 18 o M percent alopes, modeipiely
e

(LT Y Lilekinsen fine somdy Inam_ 0l in J perceant winpes

1754 Dlukinses Line sandy lodm, 2 fa 5 paicent olopei

135 Dirkimgan fine camdy Inmm, & oo § pervens sbopes

1750 Dismimaen Tine gandy loam, #1e 14 parcens alopes

177A Saude leom, 4o 2 petcent slapws

rra Sode loom, 7 ta T owtcent alopes

i fSaneta lonwm, B ote § percen 3 iope

1788 Waukes loam, 06y 7 parcant dlapan

1788 Waukie loam, 3 va & petiant alapes

1hia Wlirger wilvy clay leam, O 2 pervant ilopes

1530 Flopd logm, | oos d pecees s lopes

o] Codaewille it loam, desp, I oo 3 pereem o lopes

SO Uodgesille 2iit loam, decn. 3 'a 7 petcem dloces

il ] Whailan Lomm, seclarstely desp, % o ¥ paecen alopes,
moddurarely srcded

b1 | Kennabet 1if loa=

L1908 Heghron lows, deap, J 1o % percert slogen

ri i Rt hooti fumm, dees 5ot 7 st aluges

a4k e kion boom. modermely desp, 7 10 5 perceni alopes

2 Rerkton Loam mederataly deep, 3 tn 9 percart ologes

J140 Heshinn (o, maderately desp. ¥ 1a 18 pasennt §lapes

0N MNeduway ailr loam, 0o T percenr aloped

of Hodaway st loam, 2 1o & percent slopes

an Mok, mademiely il low

FrL ] Lowler loam moderarely deep

T Lomauber lram, rlosp

SRAA F|“|-l vandy loa=, 0 te J parcant wlopes

JHaB Flagles pardy loa=, Jte b pareant dlapes

s | Flogler sandy louwm, 5 te T percent alopes

TC2 FMioyler sandy loes, 5 te ? et slopes, sesderutely
st

i Burkhardt sondy ieam, J e ¥ parcent ulopss

FoLT) Frkhgrdt gandy Toam, 91g 10 parcanl glapes, madatitely
el

NI Arrmibmsry wil boss, 0 1o 2 parcenr slopes

ko lli] Avvgrbaery nilv loam, 3 ie 5 percane alapes

TXA Aty 3ilt bewm, bemabes, 0 2 percent sbowes

oyt Cherlvea-Lomon -Fayetie comalen. 3 1o F percent slopes

Fas Chanlaesl pmondsFayeite complen. 5 ta 'F peitanl olopes,
T Wp——

S0 Chalana-Lament - Fuyeite comples, ¥ 18 1§ pergent lapet

2930 Chalisa-Lamont-Fapette comples, P te 18 percent ologes,
modetately wroded

FF Che lnveos Lomons s Fayerts comples, 18 10 30 percen alupes

s n e Charl g Lipwmewit s Fapaite comples, T8 1o 20 parcent s lopes,
medaiately etoded

11 ] Cegaon Inam. 5 fa B pereant 4 lapes, modarabs by sinded

(1L Loetvmy al luiwsal baesd

50A Wappbagan wilt lose, Ote 2 percens alopes

1508 Waukegar wllv lsam, 3 1e 5 pareens alspes I

3500 Wik il loam, § te P percent slowrs

SRy Avverlmrey wily loum, sondy sl raiem, B 3 pmome
uhinpan

LLFY Whittier wilf lsam, e pareent dlopas

ELV,:] Whitiimr ailt leam, d 'e 5 peroend alopes

L, Whitvier aily loam, 5 to ¥ percent s lopes, moderately
i)

¥538 Toll 5ily laam, 216 5 pergen ylopes

J5302 Tall aife loam. 5 1o ¥ pereent slooes. moderately eroded
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Ermacdnle wiliy ¢ oy w2 o S peecent & lopees

Uhingealm s ilng wloy lnam, 5 1a W peer s o lanes

Dinadale wiliy elay loom, % e @ pacrent alopee,
mwaderately wraded

W g b fimbill ad by iy botein, 30w S jeecent ahapes

Mastiehd wibvy cloy logm

U hgde-F loggil-Schbey coampios, | ' 4 parcest aiopss

Senpbn luwamy Ling soend, ldam suliimiem, 5 ra %
U p——

frwrta leamy Do paend, loas puliatrrgte=, 5 re 9
perier wlepei

Tripmh ailte clay loom

Wandivn leam, [ ta 7 pesrsrt winpet

Sablay lnam, | 1 A paicand ilapes

Otin lira wpndy loam, &9 & pidart dlapes

Ll

Dhig birey s i ggrmdy dompen lispes gadmonpiimm F AT
percent slapdi

hickimndn bire sandy Icom, leom sbatratum, 9 e @
e ment o

Tegm Tewm, 5 ore ¥ pergane plnpay

Begm lnaem, B 0w 1B poigert alapan

gt Vompm, VB 40 D0 pargwst wloges

dredote loom, 0 1o & peicem shopes

Aradols boam, oo S e wiope

Asndale bam % ts T pescent lapen

Bl sild faaem, 2% & pavcant wlapes

Dhiabimsos Sparta-Tams comples, % % 9 parcens qlnpes

B barvt oraSpee e Tama comples, ¥ fe 1l pereeed w bopars

ios Dipm wpnly Finme, § 10 @ pooienr wbopea

Cram loam, 0 e J precens & lupes

Uhish lawin, & L ) pirs it 6o i

ummp sk Sl

Loapari s w7 D

Cpillnille |ogm

Wuuker bopm, wpbends; U i & peroeer alepes

Viukew lomgm, uploeads, 7 b 5 pmiiw 1Y

Timekes Loam ooy, 4 s 9 peee et wispe

Spaian i1 inas, W ia Td peresnd §lopes

Eeaton iil% loges, Wip 14 jardand §lugas, =adergiely
|

Comram mili R, T ves 18 prrgees olmpes

Soatat ailh lows, 1A re 1B pargent yloges, =sdergialy
wrosbed

Swaton dibl lonen, TE fo 0 pedc et olopes

Samrnm a il bene, VA pe W0 pawermnt & lopes . mewberntels
weaded

VEapteehl Tugrs, wedaratals daoaj

Haylield luam, deep

Fraediin sl b, © 0 3 pevcere o lapes

Framkiin vy oo, i 5 pevcent s lopes

Wauhisel ot loas, 2 is 9 peicant olaped

Wbk 8 iby loupm, % 0 W pascant alopss, moderately
weuededd

Drorweme loam, plur sebasl aar gnr

Wogaie loam, O 1o 7 percen 5 kapei

Wopsm boam, o S percerd s bapes

Larerm Inam, O e 2 perramt sinpes

Sattre Loms, Jbo % peteent laped

Tattre lewen, % fo VY paicent Blopei, cederglaly #faded

Borman lvam, T ta % peroemt alapes

Do lomam, 5 do W pasvemier s logams, moderarely ercded

Baatrged wily logm, 0 vp 2 petcend alopes

Beerttond 4il0 loam, Jfa 3 percent 4lopes

Perininn nnealy lwm, & 10 % peivent alopes

Igotrmm yamdy Innm, % G 9 gairmm « bsnes

Hunbuwood silt leam




Accessibility Statement

This document is not accessible by screen-reader software. The Natural
Resources Conservation Service (NRCS) is committed to making its information
accessible to all of its customers and employees. If you are experiencing
accessibility issues and need assistance, please contact our Helpdesk by phone at
1-800-457-3642 or by e-mail at ServiceDesk-FTC @ftc.usda.gov. For assistance
with publications that include maps, graphs, or similar forms of information, you
may also wish to contact our State or local office. You can locate the correct office
and phone number at http://offices.sc.egov.usda.gov/locator/app.

The U.S. Department of Agriculture (USDA) prohibits discrimination in all its
programs and activities on the basis of race, color, national origin, age, disability, and
where applicable, sex, marital status, familial status, parental status, religion, sexual
orientation, genetic information, political beliefs, reprisal, or because all or a part of an
individual’s income is derived from any public assistance program. (Not all prohibited
bases apply to all programs.) Persons with disabilities who require alternative means
for communication of program information (Braille, large print, audiotape, etc.) should
contact USDA’s TARGET Center at (202) 720-2600 (voice and TDD). To file a
complaint of discrimination write to USDA, Director, Office of Civil Rights, 1400
Independence Avenue, S.W., Washington, D.C. 20250-9410, or call (800) 795-3272
(voice) or (202) 720-6382 (TDD). USDA is an equal opportunity provider and
employer.
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