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This is a publication of the National Cooperative Sail Survey, a joint effort of
the United States Department of Agriculture and agencies of the States, usually
the Agricultural Experiment Stations. In some surveys, other Federal and local
agencies also contribute. The Soil Conservation Service has leadership for the
Federal part of the National Cooperative Soil Survey. In line with Department of
Agriculture policies, benefits of this program are available to all, regardless of
race, color, national origin, sex, religion, marital status, or age.

Major fieldwork for this soil survey was completed in the period 1971 to
1975. Soil names and descriptions were approved in 1976. Unless otherwise
indicated, statements in the publication refer to conditions in the survey area in
1975. This survey was made cooperatively by the Soil Conservation Service,
the Forest Service, and the lllinois Agricultural Experiment Station. It is part of
the technical assistance furnished to the Union County Soil and Water Conser-
vation District. The cost was shared by the Union County Board of Commission-
ers. :

Soil maps in this survey may be copied without permission, but any enlarge-
ment of these maps can cause misunderstanding of the detail of mapping and
result in erroneous interpretations. Enlarged maps do not show small areas of
contrasting soils that could have been shown at a larger mapping scale.

This soil survey is lllinois Agricultural Experiment Station Soil Report No. 110.

Cover: A typical area in Unlon County. The area Is dominantly
Hosmer, Zanesville, and Westmore solls.



Contents

Page Page
Index to map UNIS..........cceeeiirireccrerenicnenesenseeenens iv BanliC SEMES.....oeveeceernerrerereerensasasieneeseesssssessnssnannas 52
Summary of tables.............ccccooveerrrnrcnnrennccnreenees v BaXIOr SEIIES ....coveeeeeereririecrrrcensssasstssesnennesessssssssssessnans 52
FOre@WOrd...........ccoocerrercrrccrnrerneseneressessesessnenssesensnsessens vii Birds Series.......cccceeverierrnrcnninscssisscsisnesmsiesmnnsssssesssanans 53
General nature of the county.............ccccevricnnnnnee. 1 BOWArE SErIES ....ceccveriirinninmsissiesestsessstsnsnsan s 53
T OlMALe .. S 1 Burnside series 54
Transportation facilities............cccevvvevirenvcncrcnnnes 2 Cairo series............ 54
Natural reSOUICES ........corvvrevererrirererinnresessrsssesssenenes 2 (O T TJC LY, -SRI S 55
Relief, physiography, and drainage...........ccoeeecesverecne 2 DarWIN SEMES .......ccveruneiucrsemsenssssessssssssssssrsssssssssssiss 90
How this survey was made...............ccocooevvenerencecrenees 2 DIUNY SErIES ....c.ccvrueecerrerecerrerienrerseseasseereesmeessessasssesnres 56
General soil map for broad land-use planning....... 3 DUPO SEMES ...covvcereereerrrrecerseresisscessesscssnsssussesssanssssnans 56
Descriptions of associations 8 EISAN SOM@S......overvenrcenseneesssssessssseenssssesesiasesesascssinse 57
1. Wakeland-Haymond association..................... 8 GOThAM SEMIES .....coureerircrarieenersssssesasssessssssssssesssassesns 57
2. Karnak-Darwin-Jacob association .................. 3 BOSS SOMES ...vcceerceeercecseesess s s sssesssessssassssanns 58
3. Ware-Medway aSSOCIation..............uueemremesmimeene 4 HAYMONG SOHES ..ovn.cevenrcereresereseseessssrsesesssasessssmareess 58
4. HoSMer aSSOCIAtON......cvvcvvuevivmevmsisivsinsssienenne 4 HOSMOT SEMIES...euneveeereereesereesreessssessmsssssssssssssssssanes 59
5. Hosmer-Zanesville association................. Geeenne 4 :

v JACOD SONI@S.....cceceerrere e srreneans 60
6. Alford-Wellston association..........cccevcerurncenne 4 Karnak series 60

7. Alford association.........c.ccccececvererecerrsnnrersennen 5 L s ———
MEAWAY SEIIES ......ccreeerrerrerreseensersceereerceareenmesesisssssnnes 61
8. Goss-Alford association.........cccccoceevrccrennnen. 5 Neot X 61
Broad 1and-use CONSIAErations ... 5 P-eo <>lma SOMBS...oovuesiisrsmssssssmsssnisssss s o
Soil maps for detailed Planning.............ooveevevececnnes 8 [o/0]0}11] s_enes .............................................................. 65

‘Use and management of the solls............................. 37 Sarpy Se'l'les resressicericstesiesseettaseenaetrantesnasssararanataassaanenns
Crops and Pasture.........ccecverereeersnsersessssseressesesnsenes 37 Stoy seryes ................................ weeestestiieeiterraanaaresaeanaes 63
YieldS Per aCre.........ececeeeeereereeseessasessesssssssnseens 39 Tice SOMIOS c.oovvvererirsssrssnnstss st 63
Capability classes and subclasses.............ccuvunee. 40 Wakelanq SOMES c.ccvvveiereeeircereireresieesstesasssseesssnrensesens 64
Woodland management and productivity ................. 40 WAre Series......cnrrimncnnirsssssss s 65
Windbreaks and environmental plantings................. 41 WelIStON Sries ........cccnviccninenncsnsinnennecsensesenenss 65
ENGINEENING ... vt sesenenee 41 WeStmMOre SEMeS........oceecrenerinivenisiseiisinienisisenns 66
Building site development o 82 ZNGSVIll® SEMIES ...ttt 66
_Sanitary facilities ..., 43 Classification of the 80lls...............cccocceririrnnrrirunncs 67
Construction materials . 44 Eormation of the SOIIS..............cccoeerueerremseremesssnnessenens 68
R evc\:lraéztru cmanagement """""""""""""""""""""""""""" :g PArENt MALEMAL.........coeeeeerreeensssresseesssesssssssesaesssens gg
e S ag ~ Piant and animal ... ol
SOIl PrOPEIHIES ................cooomnneevieveesessesesssssssssesensesssns 48 Cl'p % L o
Englneeﬂng propenies ............................................. 48 'lma (. T PP 69

Physical and chemica| properties .............................. X 49 Tlme ..............................................................................
Soil and Water fEAIUES........ccoveeeeeeeeeeresesrerseseeseesesneens 50 References ... 69
Engineering test data...........cccccoverevrrenenereneenenenne © Bl GIOSSACY ...ttt e 69
Soil series and morphology ........................................ 51 IUSErAtIONS.........c.ccvereceereceenenerrisicsntrsseessesessssesennas 77
Alford series.......... R —— 51 TADIES ......veeeeeoeeeeeereeeesssisesessssaeesssnsens reereenirereas 91

Issued January 1979



Index to

Page

71—Darwin Silty Clay......cccvivmnniinen 7
75C—Drury silt loam, 3 to 10 percent slopes.............. 7
85—Jacob Silty Clay .......cccccvverrvrrnrnrnrnenee, 8
92—Sarpy loamy fine sand...........ccocceninennirccriniennaes 8
162—Gorham silty clay loam.........cococveciieiiniiniiinnnnns 9
164A—Stoy silt loam, 0 to 3 percent slopes.... 9
180—Dupo silt [0aM......cccrerrciieiiiricn e 10
214B—Hosmer silt loam, 2 to 6 percent slopes ......... 10
214C2—Hosmer silt loam, 6 to 12 percent slopes,

11 (010 [=1o [PPSR 11
214C3—Hosmer silty clay loam, 6 to 12 percent

slopes, severely eroded...........covvicncnnininnenne 11
214D2—Hosmer silt loam, 12 to 18 percent slopes,

€rOdEe ... 12
214D3—Hosmer silty clay loam, 12 to 18 percent

slopes, severely eroded...........ccvvmvverneerniaennnian, 13
214E—Hosmer silt loam, 18 to 30 percent slopes..... 14
214E3—Hosmer silty clay loam, 18 to 30 percent

slopes, severely eroded............ccoovnininniinninnenae 14
284A—Tice silty clay loam, 0 to 3 percent slopes...... 15
308B2—Alford silt loam, 2 to 6 percent slopes,

OrOded. ... e 15
308C2—Alford silt loam, 6 to 12 percent slopes,

EFOAEM ..ottt sen e srenesenas 16
308C3—Alford silty clay loam, 6 to 12 percent

slopes, severely eroded.........cccoeovveveeercnecnncnnee. 16
308D2—Alford silt loam, 12 to 18 percent slopes,

=1 oo (=T o HU TSSOSO 17
308D3—Alford silty clay loam, 12 to 18 percent

slopes, severely eroded...........c.coceecvrenncneencenenn 18
308E—Alford silt loam, 18 to 30 percent slopes........ 18
308E3—Alford silty clay loam, 18 to 30 percent

slopes, severely eroded.........c.cccevmrinniienniicnnnn 19
331—Haymond silt loam...........ceeuee. aerereeeereeeseteaenns 20
333—Wakeland silt 1oam..........c.ccocernniininnninicnnennnnn 20
334—Birds silt [0aM......cccerererrericnnn 21

-map units

420—Piopolis silty clay 10am ........c.cveicrrcrrerennrenseeseens
422—Cape silty clay 10am........c.cccoccrvrecnnrecnenrenencennes
426—Karnak Silty clay ......ccoccoverercrcneecncecrcnreereenee
427—Burnside 10am........ccccovveerrerrereeiceeeecrce e serieeeenes
456—Ware 10am........c.ccocerererreercereeneereensaereereseessesseesnenns

475—Elsah silt 10am ........ccoeverciccrrecrre e
589—Bowdre Silty Clay .....cccceceirnneirecnicreccenere
590—Cairo Silty Clay .....cc.ceceirverrerercrinecrenecnenecsee s
682—Medway silty clay 10am .........ccoocvcenrenveccennnnnenens
787—Banlic silt 10aM .......cocovecirerererrererercerer e
801B—Orthents, silty, 1 to 5 percent slopes...............
802D—O0rthents, loamy, 2 to 20 percent slopes.........
852E—Alford-Wellston silt loams, 15 to 30 percent
SIOPES..c.. ettt sttt renees
864—Pits, quarry, limestone...........cceeerenirvrvcvienennnne
930F—Alford-Goss complex, 20 to 35 percent
SlOPES.....ceecciee e e
930G—Goss-Alford complex, 30 to 70 percent
SIOPES ..ottt
940E—Zanesville-Westmore silt loams, 15 to 30
PErcent SIOPES ......cocvevrererinnrenenvenienesieseniereereeraenns
954E—Alford-Baxter complex, 15 to 30 percent
SlOPES...oivecrrerieirtester e ree e e e e e eneas
977F—Wellston-Neotoma complex, 20 to 35
PErCENt SIOPES ..c.oovvverrerrrireerierecarreseesessesseserneseeeraes
1334—Birds silt toam, wet ..o,
1426—Karnak silty clay, wet......cccoovvvvvinineinniecirennen,
3071—Darwin silty clay, frequently flooded.................
3092—Sarpy fine sand, frequently flooded..................
3456—Ware fine sandy loam, frequently flooded.......
3590—Cairo silty clay, frequently flooded....................
3682—Medway silty clay loam, frequently flooded.....
4426—Karnak clay, ponded........c.ccevnciinniniinencnenne.

5308D—Alford soils, karst, 2 to 20 percent slopes....

28
29

30
31

31

33
33
34
34
35
35
36
36



Summary of tables

Acreage and proportionate extent of the soils (Table 4)............ccccoucrnneee.

Acres. Percent.

Building site development (Table 8) .............ccveerreerecreirereeissrennenenee S

Shallow excavations. Dwellings without basements.
Dwellings with basements. Small commercial build-
ings. Local roads and streets. Lawns and landscap-

ing.

Classification of the soils (Table 18) ... seesesesense

Soil name. Family or higher taxonomic class.

Construction materials (Table 10).........cccecereeeererernreiiecscsicreserereseesesesseesaes

Roadfill. Sand. Gravel. Topsoil.

Engineering properties and classifications (Table 14).........cccceeeeerervennees

Depth. USDA texture.  Classification—Unified,
AASHTO. Fragments greater than 3 inches. Percent-
age passing sieve number—4, 10, 40, 200. Liquid
limit. Plasticity index.

Engineering test data (Table 17)......cccccovveeceveerrereeeeeeeeeeeeeeeereneseeesaene

Parent material. Report number. Depth. Moisture
density—Maximum dry density, Optimum moisture.
Percentage passing sieve— No. 4, No. 10, No. 40,
No. 200. Percentage smaller than— 0.05 mm, 0.02
mm, 0.005 mm, 0.002 mm. Liquid limit. Plasticity
index. Classification—AASHTO, Unified.

Freeze dates in spring and fall (Table 2).........cccervireriveieinecnrensrreresnsesessns

Probability. Temperature.

Growing season length (Table 3)........c.ccvccenncreeercerneneeeneserensesesssesessesenens

Probability. Daily minimum temperature during grow-
ing season.

Physical and chemical properties of soils (Table 15)...........ccceeervrrererrrnnen.

Depth. Permeability. A vailable watér capacily. Soil re-
action. Shrink-swell potential. Erosion factors—K, T.
Organic matter.

Recreational development (Table 12) ... cessisesseens

Camp areas. Picnic areas. Playgrounds. Paths and
trails. Golf fairways.

Sanitary facilities (Table 9)..........ccvvvvneereririirirceese e e ee e seene

Septic tank absorption fields. Sewage lagoon areas.
Trench sanitary landfill. Area sanitary landfill. Daily
cover for landfill.

Page
94

106

143

114

128

140

93

93



vi

Soil and water features (TabIe 16) .........cuveureerrreermrereeeinemreseesseressssessssessenaes
Hydrologic group. Flooding—Frequency, Duration,
Months. High water table—Depth, Kind, Months.
Bedrock—Depth, Hardness. Potential -frost action.
Risk of corrosion—Uncoated steel, Concrete.

Temperature and precipitation data (Table 1),
Month. Temperature. Precipitation.

Water management (Table 11) ...ccoirieccnrrnnrninicennesneneercnsesiseeseasenrans
Limitations for—Pond reservoir areas; Embankments,
dikes, and levees. Fealures affecting—Drainage, Ter-
races and diversions, Grassed walerways.

Wildlife habitat potentials (Table 13).....cc.ccccerinnrecernneninsensennsenenenieneeserennens
Potential for habitat elements—Grain and seed
crops, Grasses and legumes, Wild herbaceous
plants, Hardwood trees, Wetland planis, Shallow
waler areas. Potential as habitat for—Openland wild-
lite, Woodlland wildlife, Wetland wildlife.

Windbreaks and environmental plantings (Table 7) ........ccccoevvnnicennnrinnens
Trees having predicted 20-year-average heights, in
feet.

Woodland management and productivity (Table 6)..........ccccrvrvrrcercrceerennnnene.
Ordination symbol. Management concerns—Erosion
hazard, Equipment limitation, Seedling mortality,
Windthrow hazard. Potential productivity—Common
trees, Site index. Trees to plant.

Yields per acre of crops and pasture (Table 5) ......ccoevevrrecrrverinerceesenrenenans
Corn. Soybeans. Winter wheal. Grain sorghum.
Grass-legume hay. Grass-clover.



Foreword

The Soil Survey of Union County, lilinois, contains much information useful
in any land-planning program. Of prime importance are the predictions of soil
behavior for selected land uses. Also highlighted are limitations or hazards to
land uses that are inherent in the soil, improvements needed to overcome
these limitations, and the impact that selected land uses will have on the envi-
ronment.

This soil survey has been prepared for many different users. Farmers, for-
esters, and agronomists can use it to determine the potential of the soil and the
management practices required for food and fiber production. Planners, com-
munity officials, engineers, developers, builders, and homebuyers can use it to
plan land use, select sites for construction, develop soil resources, or identify
any special practices that may be needed to insure proper performance. Con-
servationists, teachers, students, and specialists in recreation, wildlife manage-
ment, waste disposal, and pollution control can use the soil survey to help them
understand, protect, and enhance the environment.

Great differences in soil properties can occur even within short distances.
Soils may be seasonally wet or subject to flooding. They may be shallow to
bedrock. They may be too unstable to be used as a foundation for buildings or
roads. Very clayey or wet soils are poorly suited to septic tank absorption
fields. A high water table makes a soil poorly suited to basements or under-
ground installations.

These and many other soil properties that affect land use are described in
this soil survey. Broad areas of soils are shown on the general soil map; the
location of each kind of soil is shown on detailed soil maps. Each kind of soil in
the survey area is described, and much information is given about each soil for
specific uses. Additional information or assistance in using this publication can
be obtained from the local office of the Soil Conservation Service or the Coop-
erative Extension Service.

This soil survey can be useful in the conservation, development, and pro-
ductive use of soil, water, and other resources.

Lo Bl

Daniel E. Holmes
- State Conservationist
Soil Conservation Service
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SOIL SURVEY OF UNION COUNTY,

ILLINOIS

By C. C. Miles, assisted by J. W. Scott, B. E. Currie, and L. A. Dungan, Soil Conservation Service

Fieldwork by B. E. Currie, L. A. Dungan, C. C. Miles, and J. W. Scott, Soil Conservation Service

United States Department of Agriculture, Soil Conservation Service and Forest Service
in cooperation with lllinois Agricultural Experiment Station

UNION COUNTY is in the southern part of lllinois (see
map on facing page). It has an area of about 424 square
miles, or 271,360 acres (7). The Mississippi River forms
the western boundary. In 1970, the population of the
county was 16,071. Jonesboro, the county seat, has a
population of 1,700 and Anna, the largest city, one of
4,786. Other towns and villages are Cobden, Alto Pass,
Dongola, Lick Creek, Mill Creek, Reynoldsville, Ware,
and Wolf Lake.

General nature of the county

Joe Barkley. district conservationist, Soil Conservation Service,
helped prepare this section.

The following paragraphs give general information
about Union County. They describe the climate, transpor-
tation facilities, natural resources, and relief, physio-
graphy, and drainage.

Climate

~ Union Cqunty is cold in winter but generally hot in
summer. Winter precipitation, which frequently occurs as
snow, results in a good accumulation of soil moisture by

spring and minimizes drought during summer on most.

soils. The normal annual precipitation is adequate for all
of the crops that are suited to the temperature and
length of growing season in the survey area.

Table 1 gives data on temperature and precipitation
for the survey area, as recorded at Anna, lllinois, for the
period 1951 to 1973. Table 2 shows probable dates of
the first freeze in fall and the last freeze in spring. Table
3 provides data on length of the growing season.

In winter the average temperature is 36 degrees F,
and the average daily minimum temperature is 27 de-
grees. The lowest temperature on record, which oc-
curred at Anna on January 24, 1963, is -12 degrees. In

summer the average temperature is 77 degrees, and the
average daily maximum temperature is 88 degrees. The
highest recorded temperature which occurred on July
28, 1952, is 107 degrees.

Growing degree days, shown in table 1, are equivalent
to “heat units.” During the month, growing degree days
accumulate by the amount that the average temperature
each day exceeds a base temperature (40 degrees F).
The normal monthly accumulation is used to schedule
single or successive plantings of a crop between the last
freeze in spring and the first freeze in fall.

Of the total annual precipitation, 25 inches, or 54 per-
cent,.usually falls in April through September, which in-
cludes the growing season for most crops. In 2 years out
of 10, the rainfall in April through September is less than
20 inches. The heaviest 1-day rainfall during the period
of record was 5.4 inches at Anna on March, 9, 1964.
Thunderstorms occur on about 53 days each year, and
most occur in summer.

Average seasonal snowfall is 13 inches. The greatest
snow depth at any one time during the period of record
was 14 inches. On the average, 6 days have at least 1
inch of snow on the ground, but the number of such
days varies greatly from year to year.

The average relative humidity in midafternoon is about
60 percent. Humidity is higher at night, and the average
at dawn is about 80 percent. The percentage of possible
sunshine is 75 in summer and 50 in winter. The prevail-
ing wind is from the southwest. Average windspeed is
highest, 11 miles per hour, in March.

Tornadoes and severe thunderstorms occur occasion-
ally. These storms are usually local and of short duration
and cause damage in an erratic pattern.

Climatic data in this section were specially prepared
for the Soil Conservation Service by the National Climat-
ic Center, Asheville, North Carolina.



Transportation facilities

Transportation facilities generally are good. The county
is- crossed from north to south by Interstate Highway 57
and U. S. Highway 51 and by State Routes 3 and 127
and from east to west by State Route 146. It has a good
system of secondary roads, most of which are hard sur-
faced.

Railroads, although declining in use, provide valuable
transportation service. All of the railroad lines run north
and south and pass through most of the towns.

Natural resources

About 155,608 of the 271,360 acres in Union County
is farmland. Of the 1,565 farms in the county, many of
which are less than 100 acres in size, less than 8 per-
cent are operated by tenants. Most owners or operators,
however, supplement their income by working off the
farm. A number of small industries provide employment.
The average age of the farm operators is 52.3 years.

Union County has produced fruit, particularly apples
and peaches, and vegetables. Although the extent has
declined over the years, a fairly Iarge acreage still pro-
duces fruit and vegetables. Erosion is only a minor prob-
lem in the orchards, most of which are kept in sod. It
commonly is' moderate to severe, however, in areas
where vegetables are grown. In these areas, the crops
generally are clean tilled and little crop residue is re-
turned to the soil.

Two stone quarries operate in Union County. One, at
the east edge of Anna, produces mostly road rock. The
other, near Mill Creek, produces agricultural limestone.

The Shawnee National Forest occupies about 35,023
acres in the county and the State of lllinois 13,240 acres.
The county has two water districts—the Shawnee Valley
and the Lick Creek Water Districts.

Relief, physiography, and drainage

Rock formations belonging to the Pennsylvanian, Mis-
sissippian, and- Devonian periods crop out in Union
County. The youngest rocks, or the Pennsylvanian rocks,
which are roughly north of a line from Alto Pass to Lick
Creek, generally form the highest elevations in the
county. The Mississippian rocks are in the eastern half of
the county. Sandstone, limestone, or shale can crop out
locally. For the most part, the sandstone is in the north-
eastern part of the county and the limestone in the
southwestern part. The Devonian rocks are along the
west side of the county, roughly west of a line from Alto
Pass to Mill Creek. Most are cherty, but some are shale
or limestone. The bedrock has a northeast-southwest
strike and dips northeast 1 degree to 2 degrees.

In Union County, the Mississippi River is about 340
feet above sea level. The bottom land ranges in eleva-
tion from 340 to about 360 feet. Generally, the Devonian
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bedrock hills adjacent to bluffs along the Mississippi
River rise to an elevation of 600 to 800 feet, the Missis-
sippian bedrock hills to one of 500 to 650 feet, and the
Pennsylvanian bedrock hills to one of 700 to 850 feet.
Bald Knob, which is near Alto Pass in the northwest part
of the county, has an elevation of 1,050 feet. it is the
third highest point in lllinois.

Except for the bottom land along the Mississippi Hwer
and Cypress and Upper Cache Creeks and the narrow
valleys along the smaller streams, Union County is
mainly gently rolling to hilly. Vegetables are commonly
grown on the narrow bottom land, whereas row crops
commonly are intensively grown on the wider bottom
land along the larger streams. The uplands, mostly wind-
blown loess deposited over sandstone and limestone,
commonly have been used for pasture, woodiand, and
orchards, but the trend is toward row crops.

The soils range mainly from well drained in the up-
lands to poorly drained on the wider bottom land. Many
of the bottom land soils are suited to tile drainage, but
the lack of outlets limits subsurface drainage. Most exca-
vated ditches function only when the Mississippi River is
low. The bottom land along Cypress and Upper Cache
Creeks is flooded annually. Although leveed, much of the
bottom land along the Mississippi River is inundated an-
nually by seep water or backwater.

How this survey was made

Soil scientists made this survey to learn what kinds of
soil are in the survey area, where they are, and how they
can be used. The soil scientists went into the area know-
ing they likely would locate many soils they already knew
something about and perhaps identify some they had
never seen before. They observed the steepness, length,
and shape of slopes; the size of streams and the general
pattern of drainage; the kinds of native plants or crops;
the kinds of rock; and many facts about the soils. They

dug many holes to expose soil profiles. A profile is the

sequence of natural layers, or horizons, in a soil; it ex-
tends from the surface down into the parent material,
which has been changed very little by Ieachlng or by the
action of plant roots.

The soil scientists recorded the characteristics of the
profiles they studied, and they compared those profiles
with others in counties nearby and in places. more dis-
tant. Thus, through correlation, they classified and
named the soils according to nationwide, uniform proce-
dures.

After a guide for classifying and naming the soils was
worked out, the soil scientists drew the boundaries of the
individual soils on aerial photographs. These photo-
graphs show woodlands, buildings, field borders, roads,
and other details that help in drawing boundaries accu-
rately. The soil map at the back of this publication was
prepared from aerial photographs.
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The areas shown on a soil map are called soil map
units. Some map units are made up of one kind of soil,
others are made up of two or more kinds of soil, and a
few have little or no soil material at all. Map units are
discussed in the sections “General soil map for broad
land-use planning” and “Soil maps for detailed plan-
ning.”

While a soil survey is in progress, samples of soils are
taken as needed for laboratory measurements and for
engineering tests. The soils are field tested, and interpre-
tations of their behavior are modified as necessary
during the course of the survey. New interpretations are
added to meet local needs, mainly through field observa-
tions of different kinds of soil in different uses under
different levels of management. Also, data are assem-
bled from other sources, such as test results, records,
field experience, and information available from state
and local specialists. For- example, data on crop yields
under defined practices are assembled from farm rec-
ords and from field or plot expenments on the same
kinds of soil.

But only part of a soil survey is done when the soils
have been named, described, interpreted, and delineated
on aerial photographs and when the laboratory data and
other data have been assembled. The mass of detailed
information then needs to be organized so that it is
readily available to different groups of users, among
them farmers, managers of woodland, engineers, plan-
ners, developers and builders, homebuyers, and those
seeking recreation.

General soil map for broad land-use
planning

The general soil map at the back of this publication
shows, in color, the associations in this survey area.
Each association has a distinct pattern of soils and of
relief and drainage. Each is a unique natural landscape.
Typically, an association consists of one or more major
soils and some minor soils. it is named for the major
soils. The soils making up one association can occur in
other associations but in a different pattern.

The general soil map provides a broad perspective of
the soils and landscapes in the survey area. it provides a
basis for comparing the potential of large areas for gen-
eral kinds of land use. Areas that are, for the most part,
suited to certain kinds of farming or to other land uses
can be identified on the map. Likewise, areas of soils
having properties that are distinctly unfavorable for cer-
tain land uses can be located.

Because of its small scale, the map does not show the
kind of soil at a specific site. Thus, it is not suitable for
planning the management of a farm or field or for select-
ing a site for a road or building or other structure. The
kinds of soil in any one association differ from place to

place in slope, depth, stoniness, drainage, or other char-
acteristics that affect their management.

Descriptions of assoclations

1. Wakeland-Haymond association

Nearly level, somewhat poorly drained and well drained
soils formed in silty alluvial deposits

This association consists of nearly level soils on flood
plains. It is along the streams that dissect the uplands

. throughout the county.

This association occupies ‘about 10 percent of the
county. It is about 45 percent Wakeland soils, 25 percent
Haymond soils, and 30 percent soils of minor extent.

The somewhat poorly drained Wakeland soils are gen-
erally -on the broader flood plains along the larger
streams. The well drained Haymond: soils are generally
on the narrow flood plains where stream gradient is
greater. Both soils are silt loam throughout. in most
areas they are subject to flooding. .

Minor in this association are Blrds Plopohs Elsah, and
Burnside soils. . Birds and Piopolis soils are poorly
drained. Elsah soils contain chert fragments within a
depth of 25 inches. They are mainly along the western
edge of the county. Burnside soils contain sandstone

" fragments within a depth of 24 inches. They are mainly

in the northeastern part of the county.

This association is used mainly for cultivated crops,
but some areas are pasture or woodland. Flooding is the
main limitation for most uses. A seasonal high water
table is a problem in some low-lying areas.

This association has good potential for cultivated
crops. it has -poor potential for residential and urban
uses because overcoming the flood hazard is difficult.
The potential for development of wildlife habitat and for
woodland is. generally good. Protection against overflow
and drainage of the wetter areas are the main manage-
ment needs.

2. Karnak-Darwin-Jacob association

Nearly level, poorly drained or very poorly drained soils
formed in clayey alluvial deposits

This association consists of nearly level soils on broad
flats and in narrow depressions or sloughs on the flood
plain of the Mississippi River. It occupies about 6 percent
of the county. It is about 35 percent Karnak soils, 20
percent Darwin soils, 15 percent Jacob soils, and 30
percent soils of minor extent and areas of water.

‘The major soils have a silty clay surface layer and a
clay or silty clay subsoil. They are difficult to till. They
crack when dry and swell when wet. They are slow to
dry out in spring and in many areas are ponded for
extended periods. Water moves very slowly through the
soils.



Minor in this association are the poorly drained Cairo
and the somewhat poorly drained Bowdre, Tice, and
Dupo soils. These soils are slightly higher on the land-
scape than the major soils.

This association is used mainly for cultivated crops,
but some areas remain in native hardwoods. Woodland
is more ‘common on the Jacob soils. Some ponded
areas provide wetland wildlife habitat. Wetness and over-
flow are the main limitations.

This association has fair potential as cropland if it is
adequately drained. It has poor potential for most urban
or residential uses and for recreation uses because of
the overflow and the high content of clay. Many areas
have good potential as habitat for wetland wildlife.

3. Ware-Medway assoclatlonr

Nearly level and gently sloping, moderately well drained
soils formed in silty, loamy, and sandy alluvial deposits

This association consists of soils on flood plains along
the Mississippi River. It occupies about 7 percent of the
county. It is about 30 percent Ware soils, 30 percent
Medway soils, and 40 percent soils of minor extent (fig.
1).

. The loamy Ware soils are on the slightly higher ridges.
They contain somewhat more sand and less clay in the
upper part than the silty Medway soils.

Minor in this association are mainly the excessively
drained Sarpy, the poorly drained Gorham, and the
somewhat poorly drained Bowdre soils. These soils are
slightly lower on the landscape than the major soils. The
sandy Sarpy soils are on ridges.

This association is used mainly for cultivated crops. It

is well suited to row crops, but the soils outside the
levee are subject to frequent flooding. Some of the more
sandy areas are susceptible to soil blowing if the surface
is bare.
. This association has good potential for cultivated
crops, fruits, and vegetables. The potential for residential
uses is poor because flooding is a hazard. Also, the
ground water supply can be contaminated by effluent
from onsite waste disposal systems. The potential for
openland wildlife habitat and most recreation uses is
good.

4. Hosmer assoclation

Gently sloping to moderately steep, moderately well
drained soils that have a fragipan and that formed in
loess ‘

This association consists mainly of soils on hills,
ridges, and side slopes. It occupies about 16 percent of
the county. It is about 65 percent Hosmer soils and 35
percent soils of minor extent.

Hosmer soils have moderately permeable upper layers
and slowly permeable lower layers. The surface layer is
silt loam, and the subsoil is silty clay loam and silt loam.
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A compact, brittle fragipan is within a depth of 24 to 36
inches in most areas.

Minor in this association are Alford, Stoy, Zanesville,
and Wakeland soils. Alford soils are higher on the land-
scape than the major soils. Stoy soils are at the head of
drainageways. Zanesville soils are lower on the land-
scape than the major soils. Wakeland soils are on
narrow bottom land.

This association is used mainly for cultivated crops,
hay, and pasture. Some areas support native hardwoods.
The erosion hazard and the slope are the main manage-
ment problems.

The less steep areas have fair potential for cultivated
crops and fair or poor potential for residential develop-
ment. The potential for development of openland or
woodland wildlife habitat is fair to good.

5. Hosmer-Zanesville association

Gently sloping to moderately steep, moderately well
drained soils that have a fragipan and that formed in
loess or in loess and material weathered from sandstone
and siltstone

This association consists mainly of soils on ridges and
hills. It occupies about 15 percent of the county. It is
-dbout 40 percent Hosmer soils, 15 percent Zanesville
soils, and 45 percent soils of minor extent.

Hosmer soils are on the tops and sides of ridges and
on hillsides. Zanesville soils are mainly on long hillsides.
Bedrock escarpments are common on many of these
hilisides. Both soils have a silt loam surface layer and a
silt loam or silty clay loam subsoil. In both the lower part
of the subsoil is a brittle, compact fragipan. Zanesville
soils formed partly in material weathered from bedrock
and contain sand grains and coarse fragments.

Minor in this association are Aiford, Westmore, Well-
ston, and Burnside soils. Alford soils are higher on the
landscape than the major soils, and Westmore and Well-
ston soils are lower. Alford soils do not have the fragipan
characteristic of the major soils. Burnside soils are on
narrow bottom land.

This association is used mainly for cultivated crops,
pasture, or woodland. The erosion hazard, the slope,
and the rooting depth are the main management prob-
lems. Also, rock crops out in places.

The less sloping areas have fair potential for cultivated
crops and poor potential for residential development.
Most of the acreage has good potential for woodland, for
openland or woodland wildiife habitat, and for hiking
trails or sightseeing areas.

6. Alford-Wellston association

Gently sloping to steep, well drained soils formed in
loess or in loess and material weathered from sandstone
and siltstone
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This association consists mainly of soils on ridges and

hills. It occupies about 11 percent of the county. it is

about 60 percent Alford soils, 10 percent Wellston soils,
and 30 percent soils of minor extent (fig. 2).

Alford soils are on the parts of ridgetops and hillsides
where the layer of loess is thickest. They have a silt
loam surface layer and a silty clay ioam subsoil. Wellston
soils are on the lower, generally steeper hillsides where
material weathered partly from bedrock is within 40
inches of the surface. The surface layer is silt loam, and
the subsoil is silt loam and very channery silty clay loam.

Minor in this association are Hosmer, Zanesville, Neo-
toma, Haymond, and Burnside soils. Hosmer and Zanes-
ville soils are downslope from Alford soils and upslope
from Wellston soils. Neotoma soils are on foot siopes.
Haymond and Burnside soils are on narrow bottom land.

This association is used mainly for pasture and wood-
land, but some areas are used for cultivated crops, or-
chards, or vegetables. The erosion hazard and the slope
are the main management problems. In some areas the
soils are stony.

This association has fair to poor potential for cultivated
crops and for residential or recreational development.
Most areas have good potential for woodland, for wood-
land or openland wildlife habitat, and for orchards. Much
of the acreage has good potential for hiking trails or
sightseeing areas.

7. Alford association

Gently sloping to moderately steep, well drained soils
formed in loess

This association consists of soils in the uplands. it
occupies about 17 percent of the county. It is about 70
percent Alford soils and 30 percent soils of minor extent.

Alford soils occupy ridgetops and most of the hillsides
where cherty limestone is generally covered by a layer of
loess more than 5 feet thick. They have a silt loam
surface layer and a silty clay lcam subsoil.

Minor in this association are Hosmer, Baxter, Hay-
mond, and Elsah soils. Hosmer soils are downslope from
Alford soils. Baxter soils are on foot slopes along drain-
ageways. Haymond and Elsah soils are on narrow
bottom land.

Most areas are used for cultivated crops, hay, or pas-
ture. Some areas remain in native hardwoods. The ero-
sion hazard and the slope are the main concerns of
management.

This association has fair to poor potential for cultivated
crops and for residential or recreational development.
Most areas have good potential as woodland and as
openland or woodland wildlife habitat. Much of the acre-
age has good potential for hiking trails and sightseeing
areas.

8. Goss-Alford association

Moderately steep to very steep, well drained soils
formed in material weathered from cherty limestone or in
loess

This association consists mainly of very hilly soils on
bluffs along the flood plain of the Mississippi River. It
occupies about 18 percent of the county. It is about 50
percent Goss soils, 30 percent Alford soils, and 20 per-
cent soils of minor extent.

Goss soils are on the mid and lower parts of hillsides.
They formed in cherty limestone and have a cherty,
clayey subsoil. Alford soils are on the upper side slopes
and narrow ridgetops. They formed in loess and are silty
throughout.

Minor in this association are Elsah, Haymond, and
Wakeland soils. These soils are on narrow bottom land.

This association is mainly native woodland, but a few
areas are pastured. The slope, a severe erosion hazard,
and the cherty, clayey subsoil limit the use of this association.
Also, small areas on bottom land are subject to flash
flooding.

Most areas have good potential as woodland, habitat
for woodland wildlife, and hiking trails or sightseeing
areas. The potential for most other uses is poor.

Broad land-use considerations

The potential for cultivated crops is good in most
areas of the Wakeland-Haymond and Ware-Medway as-
sociations and fair in most areas of the Karnak-Darwin-
Jacob association. The soils in these associations are
nearly level or gently sloping and generally occur as
broad areas. All but those in the Karnak-Darwin-Jacob
association can be tilled easily, have a moderate to very
high available water capacity, and respond well to man-
agement. Poor tilth is a problem on the Karnak-Darwin-
Jacob association.

Most areas in the Wakeland-Haymond association are
subject to flooding. Yields can vary on the soils between
the levee and the Mississippi River where flooding is
frequent. Local overflow or ponding is a problem on
most of the soils in the Karnak-Darwin-Jacob associ-
ation.

The gently sloping, slightly eroded areas of the
Hosmer, Hosmer-Zanesville, Alford-Wellston, and Alford
associations have good potential for cultivated crops.
These soils can be tilled easily. Available water capacity
is moderate or high. The less sloping soils are generally
in irregularly shaped areas. Erosion is the main problem.

Most areas in the Hosmer, Hosmer-Zanesville, Alford-
Wellston, and Alford associations have good potential for
hayland or pasture. The soils respond well to pasture
renovation and other management. The growing season
is long. If suitable species of grass are selected and
grazing is rotated, the pasture can be grazed nearly year
round.



Because air drainage is good in most places and the
supply of available water is adequate, all areas of the
Hosmer, Hosmer-Zanesville, Alford, and Alford-Wellston
associations except the areas of severely eroded
Hosmer soils have good potential for apples and peach-
es. The gently sloping, less eroded soils in these associ-
ations have good potential for most vegetables and
other specialty crops. These soils are moderately well
drained or well drained, warm up early in spring, and are
in good tilth. Erosion is the main problem. The silty,
loamy, or sandy soils in the Wakeland-Haymond and
Ware-Medway associations have good potential for most
vegetables. These crops can be damaged by floodwater
during some years.

Most soils in the county have good or fair potential for
woodland. Commercially valuable trees are commonly
grown on the Goss-Alford, Alford-Wellston, Hosmer-
Zanesville, and Karnak-Darwin-Jacob associations.
Shawnee National Forest extends into parts of these
associations.

The hilly, commonly wooded areas of the Goss-Alford,
Hosmer-Zanesville, Alford-Wellston, and Alford associ-
ations have good potential as sites for parks and as
extensive recreation areas. The high linear ridges, in-
cised valleys, and rock formations enhance the beauty of
many areas. Undrained marshy areas of the Karnak-
Darwin-Jacob association and some areas of the Wake-
land-Haymond association on the wider bottom land
along the larger streams have good potential as nature-
study areas.

Deciding which land should be used for residential
development is important in the survey area. Each year
land is developed for urban use in Anna, Jonesboro,
Dongola, Cobden, and other towns and in the surround-
ing countryside. The general soil map is helpful in plan-
ning the general outline of residential areas, but it cannot
be used in selecting sites for specific structures. In gen-
eral, the soils that have good potential for cultivated
crops also have good potential for urban development.
The data about specific soils in this survey can be help-
ful in planning future land-use patterns.

Areas where the soils are unfavorable for residential
development are extensive in the survey area. On the
Wakeland-Haymond, Karnak-Darwin-Jacob, and Ware-
Medway associations, which are on flood plains, flooding
and ponding in low-lying areas are severe limitations.

Development is costly on many parts of the Hosmer-
Zanesville and Alford-Wellston associations where the
soils are steep and bedrock is a few feet below the
surface. The Goss-Alford association has poor potential
for residential development because of steepness and
because of the stoniness and high shrink-swell potential
of the Goss soils.

In other areas of the county, the soils can be devel-
oped for residential uses at a lower cost. Parts of the
Alford and Hosmer associations and the less sloping
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parts of the Hosmer-Zanesville and Alford-Wellston as-
sociations are examples.

Soil maps for detailed planning

The map units shown on the detailed soil maps at the
back of this publication represent the kinds of soil in the
survey area. They are described in this section. The
descriptions together with the soil maps can be useful in
determining the potential of a soil and in managing it for
food and fiber production; in planning land use and de-
veloping soil resources; and in enhancing, protecting,
and preserving the environment. More information for
each map unit, or soil, is given in the section “Use and
management of the soils.” -

Preceding the name of each map unit is the symbol
that identifies the soil on the detailed soil maps. Each
soil description includes general facts about the soil and
a brief description of the soil profile. In each description,
the principal hazards and limitations are indicated, and
the management concerns and practices needed are
discussed.

The map units on the detailed soil maps represent an
area on the landscape made up mostly of the soil or
soils for which the unit is named. Most of the delinea-
tions shown on the detailed soil map are phases of soil
series.

Soils that have profiles that are almost alike make up
a soil series. Except for allowable differences in texture
of the surface layer or of the underlying substratum, all
the soils of a series have major horizons that are similar
in composition, thickness, and arrangement in the profile.
A soil series commonly is named for a town or geo-
graphic feature near the place where a soil of that series
was first observed and mapped. The Ware series, for
example, was named for the town of Ware in Union
County.

Soils of one series can differ in texture of the surface
layer or in the underlying substratum and in slope, ero-
sion, stoniness, salinity, wetness, or other characteristics
that affect their use. On the basis of such differences, a
soil series is divided into phases. The name of a soi/
phase commonly indicates a feature that affects use or
management. For example, Hosmer silt loam, 2 to 6
percent slopes, is one of several phases within the
Hosmer series.

Some map units are made up of two or more dominant
kinds of soil. Such map units are called: soil complexes.
A soil complex consists of areas of two or more soils
that are so intricately mixed or so small in size that they
cannot be shown separately on the soil map. Each area
includes some of each of the two or more dominant
soils, and the pattern and proportion are somewhat simi-
lar in all areas. Goss-Alford complex, 30 to 70 percent
slopes, is an example.
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Most map units include small, scattered areas of soils
other than those that appear in the name of the map
unit. Some of these soils have properties that differ sub-
stantially from those of the dominant soil or soils and
thus could significantly affect use and management of
the map unit. These soils are described in the descrip-
tion of each map unit. Some of the more unusual or
strongly contrasting soils that are included are identified
by a special symbol on the soil map.

Most mapped areas include places that have little or
no soil material and support little or no vegetation. Such
places are called miscellaneous areas; they are delineat-
ed on the soil map and given descriptive names. Pits,
quarry, limestone, is an example. Some of these areas
are too small to be delineated and are identified by a
special symbol on the soil map.

The acreage and proportionate extent of each map
unit are given in table 4, and additional information on
properties, limitations, capabilities, and potentials for
many soil uses is given for each kind of soil in other
tables in this survey. (See “Summary of tables.”) Many
of the terms used in describing soils are defined in the
Glossary.

71—Darwin silty clay. This nearly level, poorly
drained and very poorly drained soil is on broad flats and
in narrow depressions or sloughs on the flood plain of
the Mississippi River. It is on the protected side of the
levee. It is subject to rare flooding. Individual areas are
long or round and range from 20 to more than 200 acres
in size.

~ Typically, the surface layer is very dark gray silty clay
about 10 inches thick. The subsoil to a depth of about
62 inches is gray and dark gray silty clay and silty clay
loam mottled with olive brown, brown, and dark reddish
brown. In places strata of clay loam, loam, or fine sandy
loam are below a depth of 40 inches.

Included with this soil in mapping are spots near some
overflow channels where sandy or silty overwash is part
of the surface layer. Also included are small depres-
sional areas where surface water ponds for extended
periods. Included areas make up about 5 to 10 percent
of this unit.

Water and air move through this soil at a very slow
rate, and surface runoff is slow to ponded. The subsoil is
slightly acid to mildly alkaline. The surface layer is very
hard when dry and very sticky when wet. Clods form if
the soil is worked when wet. Organic-matter content and
natural fertility are moderate. Available water capacity is
moderate. The seasonal high water table is within 2 feet
of the surface in winter and spring. This clayey soil
swells during wet periods and shrinks during dry periods.
Wide cracks form during dry periods.

Most areas are farmed. This soil has fair potential for
cultivated crops. It has poor to fair potential for hay,
pasture, or trees and fair potential for wetland wildlife

habitat. The potential for building site development and
septic tank absorption fields is poor.

This soil is suited to row crops. Shallow ditches at
close intervals and land leveling commonly reduce wet-
ness. Because of the very slow permeability, subsurface
tile functions satisfactorily only as a surface inlet, which
drains surface water in wet spots. Tilth is poor but can
be improved by plowing in the fall, providing drainage,
and incorporating crop residue or other organic material

into the surface layer. Conservation tillage reduces soil

compaction.

Hay and pasture are suited to this soil if adequate
drainage is provided. Grasses and legumes that are tol-
erant of wetness should be selected. Pasture rotation
and restricted use during wet periods keep the pasture
and the soil in good condition.

As a result of the very slow permeability and the low-
lying position on the landscape, this soil is well suited to
the development of habitat for wetland wildlife.

Sewage lagoons can be installed on this soil only if
they are properly designed and laid out and are ade-
quately protected against overflow.

Capability subclass lliw.

75C—Drury silt loam, 3 to 10 percent slopes. This
gently sloping and sloping, well drained soil is on foot
slopes or terraces below the bluffs adjacent to bottom
land along the Mississippi River. Individual areas are
irregular in shape and range from about 5 to 25 acres in
size.

Typically, the surface layer is dark brown silt loam
about 6 inches thick. The subsoil is dark brown and dark
yellowish brown silt loam about 27 inches thick. The
substratum to a depth of about 68 inches is dark yellow-

ish brown and light brownish gray silt loam. In some

places the surface layer is loam. In others chert frag-
ments are on the surface and throughout the profile.

Included with this soil in mapping are small areas of
Elsah soils on terraces. These soils have a cherty layer
within a depth of 25 inches. They make up about 5 to 15
percent of this unit.

Water and air move through this soil at a moderate
rate, and surface runoff is medium. The subsoil is slightly
acid or medium acid. The surface layer is very friable
and can be easily tilled throughout a wide range in mois-
ture content. Organic-matter content is low, and natural
fertility is moderate. Available water capacity is very high.

Most areas are farmed. This soil has good potential for
cultivated crops, for trees, and for building site develop-
ment and septic tank absorption fields.

This soil is well suited to row crops, small grain,
grasses, legumes, and specialty crops. Erosion is a
hazard. Conservation tillage, contour farming, and cover
crops help to prevent excessive soil loss. Also, grassed
waterways or diversion terraces can keep the runoff in
the higher lying areas from flowing across the soil.



Hay and pasture crops are well suited to this soil.
They are effective in controlling erosion. Proper stocking
rates, pasture rotation, and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is well suited to woodland. Controlling plant
competition helps to obtain maximum growth rates. Har-
vesting mature trees, cutting cull trees, weeding, and
thinning reduce plant competition.

This soil has few limitations as a site for buildings,
local roads, or waste disposal systems. The main con-
cern is controlling erosion in exposed areas during con-
struction. The effluent from onsite waste disposal sys-
tems can contaminate the ground water supply.

Capability subclass lle.

85—Jacob silty clay. This nearly level, poorly drained
or very poorly drained soil is on broad flats and in de-
pressions or narrow channels on bottom land along the
Mississippi River. It is subject to rare flooding. Individual
areas are mainly long or round and range from about 20
to more than 400 acres in size.

Typically, the surface layer is grayish brown silty clay
about 9 inches thick. The subsoil is grayish brown, olive
gray, and gray, mottled clay about 47 inches thick. The
substratum to a depth of about 60 inches is olive gray
silty clay. In places the surface layer is thicker and
darker. In a few areas the substratum is loamy and more
brownish.

Included with this soil in mapping are small depres-
sional areas where surface water ponds for extended
periods. Also included are a few places along overflow
channels where loamy overwash covers the surface and
a few areas where slopes are short and steep. Included
areas make up about 5 to 15 percent of this unit.

Water and air move through this soil at a very slow
rate, and surface runoff is slow to ponded. The subsoil
ranges from strongly acid to extremely acid. The surface
layer is very firm and difficult to till. Clods form if the soil
is worked when wet. Organic-matter content and natural
fertility are low. Available water capacity is moderate.
The growth of roots is restricted by the high content of
clay and the strongly acid to extremely acid subsoil and
in most years by a fluctuating water level. The water
table is perched within 1 foot of the surface at various
times from February to July. The soil shrinks during dry
periods and swells during wet periods. Wide cracks form
during dry periods. The choice of plants is restricted by
overflow in some years.

Most areas are woodland. Some areas have been
cleared for cultivated crops. This soil has poor to fair
potential for cuitivated crops and for hay, pasture, and
trees. The potential for recreation uses and for building
site development and septic tank absorption fields is
poor. The potential for wildlife habitat is fair.

This soil is suited to row crops and small grain if the
wetness and the overflow hazard are controlled. Shallow
ditches at close intervals and land leveling commonly
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reduce the wetness. Surface tilth can be improved by
incorporating crop residue into the soil and by reducing
compaction through conservation tillage.

Hay and pasture plants can be grown on this soil if
adequate drainage and protection against overflow are
provided. Grasses and legumes that are tolerant of wet-
ness should be selected. Restricted use during wet peri-
ods keeps the pasture and the soil in good condition.

This soil is moderately suited to woodland. Many areas
remain in native hardwoods. As a result of the clayey
surface layer, seedling mortality is severe and the effec-
tive use of mechanical planters is restricted. Flooding
and deposition can damage seedlings. Plant competition
can be controlied by harvesting mature trees, cutting cull
trees, weeding, and thinning.

The areas left in native hardwoods are well suited to
woodland wildlife habitat. The cleared areas are well
suited to the development of habitat for wetland wildlife.

Sewage lagoons can be installed on this soil only if
they are properly designed and laid out and if adequately
protected against overflow.

Capability subclass IVw.

92—Sarpy loamy fine sand. This nearly level and
gently sloping, excessively drained soil is on ridges and
natural levees on the flood plain along the Mississippi
River. It is on the protected side of the levee. Individual
areas are long and range from about 5 to- 20 acres in
size.

Typically, the surface layer is dark brown loamy fine
sand about 6 inches thick. The subsurface layer is brown
loamy very fine sand about 8 inches thick. The substra-
tum to a depth of about 60 inches is yellowish brown
and pale brown loamy fine sand. In places it has thin
loamy layers.

included with this soil in mapping are a few areas
where slopes are short and steep. Also included, in
slight depressions, are a few areas of Ware and Medway
soils, which contain less sand than the Sarpy soil. Includ-
ed areas make up about 5 to 10 percent of this unit.

Water and air move through this soil at a rapid rate,
and surface runoff is slow. The surface layer is very
friable and can be easily tilled. It dries out quickly after
rains and warms up early in spring. Organic-matter con-
tent and natural fertility are low. Available water capacity
also is low. -

Most areas are farmed. This soil has fair potential for
cultivated crops, hay, pasture, and some specialty crops.
it has poor potential for trees. The potential for building
site development and septic tank absorption fields is
good.

This soil is suited to row crops, wheat, grasses and
legumes, and some specialty crops. The limited available
water capacity is the main management concern. Crops
that are drought resistant should be favored. Conserva-
tion tillage, cover crops, and crop residue help in control-
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ling soil blowing and water erosion and in conserving soil
moisture.

This soil is well suited to certain specialty crops, such
as muskmelons or watermelons. It is suited to vegetable
gardens only if the vegetables are grown early in the
growing season; it is too droughty for vegetables during
the summer. Several small applications of fertilizer,
rather than one large application, are needed. Irrigation
is beneficial.

Hay and pasture are well suited to this soil. They are
effective in controlling erosion. During dry years yields
can be reduced. If overgrazing is avoided and hay cut-
ting limited, an adequate plant cover can be maintained
during these years.

This soil is very poorly suited to woodland. The ex-
pected growth rate is low, and seedling mortality is
severe. Competition from undesirable plants can be con-
trolled by proper site preparation, by thinning, by cutting
cull trees, and by weeding.

This soil is well suited as a site for buildings, local
roads, and waste disposal systems. A break in the levee,
however, is a possibility during high flood stages. The
soil is suitable as drain or bedding material or as sub-
base material for local roads. The effluent from onsite
waste disposal systems can contaminate the ground
water supply.

Capability subclass llis.

162—Gorham silty clay loam. This nearly level,
poorly drained soil is mainly on low ridges and in other
areas on the flood plain of the Mississippi River. 1t is on
the protected side of the levee. Because it is generally
low lying, however, it is subject to overflow for brief
periods during rainy seasons. Individual areas are malnly
long and range from 5 1o 30 acres in size.

Typically, the surface layer is very dark grayish brown
silty clay loam about 11 inches thick. The subsoil is
about 32 inches thick. It is very dark grayish brown and
dark grayish brown silty clay loam in the upper part and
dark grayish brown clay loam in the lower part. The
substratum to a depth of about 60 inches is dark brown
fine sandy loam and loamy fine sand over light brownish
gray fine sand. In some areas the subsoil has thin strata
of silty clay. In places the substratum is clay loam.

Included with this soil in mapping are the moderately
well drained Medway soils on slight rises and the more
clayey Cairo soils in depressional areas. Also included
are areas near overflow channels where the surface
layer is loamy. Included areas make up about 10 to 15
percent of this unit.

Water and air move through the upper part of this soil
at a moderately slow rate and through the more sandy
lower part at a moderately rapid rate. Surface runoff is
slow. The subsoil ranges from slightly acid to mildly alka-

line. The surface layer is firm and is somewhat difficult to

work when wet. The seasonal high water table is within 3
feet of the surface in the spring. Organic-matter content

is medium, and natural fertility is high. Available water
capacity also is high.

Most areas are used for cultivated crops. This soil has
good potential for row crops, hay, pasture, and trees. It
has fair potential as habitat for woodland and wetland
wildlife. The potential for most recreation uses and for
building site development and sanitary facilities is poor.

This soil is well suited to corn, soybeans, and small
grain and to grasses and legumes for hay or pasture.
Seasonal wetness limits the choice of plants in some
years. The wetness can be reduced by shallow ditches
or by tiling. The return of crop residue to the surface
layer and conservation tillage reduce compaction and
soil loss.

The acreage of this soil used as pastureland or hay-
land is not extensive. The choice of plants is limited by
wetness in some years. Restricted use during wet peri-
ods keeps the pasture and the soil in good condition.

Capability subclass llw.

164A—Stoy silt ioam, 0 to 3 percent slopes. This
nearly level, somewhat poorly drained soil is on broad
ridgetops, at the head of drainageways, and on foot
slopes in the uplands. Individual areas are irregularly
shaped or round and range from 5 to 25 acres in size.

Typically, the surface layer is brown and yellowish
brown silt loam about 10 inches thick. The subsoil is
about 40 inches thick. It is mainly yellowish brown silt
loam or silty clay loam that has grayish mottles. The
lower part is compact and brittle. The substratum to a
depth of about 78 inches is brown silt loam. In places,
the surface layer is dark grayish brown and the subsur-
face layer is grayish brown. In some areas the lower part
of the subsoil is not so compact or brittle.

“Included with this soil in mapping are small areas of
eroded soils that have slopes of more than 3 percent
and some areas on foot 'slopes or in depressions where
local runoff has deposited sediments and the surface
layer is 10 to 24 inches thick. Also included are small
areas of the moderately well drained Hosmer soils on
slight knolis. Included areas make up about 10 to 15
percent of this unit.

Water and air move through this soil at a slow rate,
and surface runoff is slow to medium. The subsoil
ranges from very strongly acid to medium acid. The
surface layer is friable and can be easily tilled, but it
tends to crust or puddle after hard rains. The penetration
of roots and the downward movement of water are
somewhat restricted by the compact and brittle lower
part of the subsoil. The water table is perched 1 foot to
3 feet below the surface during rainy periods. Organic-
matter content and natural fertility are low. Available
water capacity is high.

Most areas are farmed. This soil has good potential .for
row crops, hay, and pasture and for openland and wood-
land wildlife habitat. The potential for trees and for most
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recreation uses is fair. The potential for building site
development and septic tank absorption fields is poor.

This soil is suited to corn, soybeans, grain sorghum,
wheat, and grasses and legumes if adequate drainage is
provided. Shallow ditches can remove excess water. in
low-lying areas diversion terraces can intercept runoff
from higher ground. Erosion is a hazard in the more
sloping areas. Conservation tillage, terraces, and contour
farming reduce soil loss. Tilth can be improved by adding
crop residue or other organic material to the surface
layer.

Grasses and legumes grow well if properly fertilized,
limed, and maintained. Frost heaving can damage the
stand in winter. It can be minimized by removing excess
surface water through shallow ditches. Grazing when the
soil is wet causes surface compaction and poor tilth.

This soil is moderately well suited to woodland. Some
areas remain in native hardwoods. Wetness can be a
problem if logging is done during rainy periods.

Sewage lagoons can be installed on this soil.

Capability subclass llw.

180—Dupo silt loam. This nearly level, somewhat
poorly drained soil is on flood plains or alluvial fans
where recent silty overwash covers clayey sediments. It
is generally on the protected side of the levee. Unless
protected, it is subject to frequent flooding for long peri-
ods from January to June. Individual areas are irregular
in shape and range from about 5 to 50 acres in size.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The substratum, to a depth of
about 24 inches, is dark brown, mottled silt loam. Below
this is a buried surface layer of very dark gray silty clay
loam about 8 inches thick. The buried subsoil extends to
a depth of about 65 inches or more. It is dark brown silty
clay in the upper part and grayish brown silty clay loam
in the lower part. In places, mainly near Ware, the sur-
face layer is very dark grayish brown loam. In some
areas the buried surface layer is dark gray.

Included with this soil in mapping are smali areas of
Wakeland and Darwin soils. The poorly drained Darwin
soils are in slightly depressional areas. They are clayey
but are covered with a thin layer of silty overwash. Wa-
keland soils are in the slightly higher areas near streams
or overflow channels. They are silty throughout. Included
soils make up about 10 to 15 percent of this unit.

Water and air move through the silty upper part of this
soil at a moderately slow rate and through the clayey
part of the subsoil at a slow rate. Surface runoff is slow.
The substratum and buried surface layer range from
medium acid to mildly alkaline. The surface layer is fri-
able and can be tilled easily. The penetration of roots is
somewhat restricted by the underlying clayey material.
The seasonal high water table is 1 foot to 3 feet below
the surface during the penod January through June. Or-
ganic-matter content is low, and natural fertlllty is
medium. Available water capacity is high.

SOIL SURVEY

Most areas are farmed. This soil has good potential for
row crops, hay, pasture, and trees and as habitat for
openland and woodland wildlife. It has poor potential for
most recreation uses and for bunldlng site development
and sanitary facilities.

This soil is suited to corn, soybeans, grain sorghum,
wheat, and grasses and legumes. Wetness is the main
management concern. Excess water can be removed by
shallow ditches. Subsurface tile drains connected to sur-
face inlets can drain surface water in wet spots if outlets
are available. Overflow water can be diverted by ditches
or by dikes.

Pasture and hay crops grow well on this soil if excess
water is removed. In undrained areas the water com-
monly damages the crops in winter and early in spring.
Selecting plants that are -tolerant of wetness limits the
damage. Restricting both grazing and cutting during rainy
periods keeps the soil and the crop in good condition.

Capability subclass llw.

214B—Hosmer silt loam, 2 to 6 percent slopes.
This gently sloping, moderately well drained soil is on
ridgetops in the uplands. Individual areas are irregular in
shape and range from about 5 to 60 acres in size.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The upper 21 inches of the subsoil
is brown silty clay loam and yellowish brown silt loam.
The lower part is a compact and brittle fragipan that
extends to a depth of about 67 inches. It is mottled
yellowish brown, dark yellowish brown, and light brown-
ish gray silty clay loam and silt loam.

Included with this soil in mapping are small areas of
soils that have a steeper slope. Also included are small
areas of the well drained Alford soils on knolls, small
areas of the somewhat poorly drained Stoy soils at the
head of drainageways or on broad ridgetops, and small
depressions near sink holes where the surface layer is
thick. Included areas make up about 10 to 15 percent of
this unit.

Water and air move through the surface layer and the
upper part of the subsoil at a moderate rate and through
the fragipan at a slow rate. Surface runoff is slow to
medium. The subsoil ranges from very strongly acid to
medium acid. The surface layer is friable and can be
easily tilled, but it tends to crust or puddle after hard
rains if the surface is bare. The penetration of roots and
the downward movement of water are restricted by the
fragipan. The water table is perched between depths of
3 and 6 feet in March and April. Organic-matter content
and natural fertility are low. Available water capacity is
moderate.

Most areas are farmed. This soil has good to fair
potential for row crops, hay, pasture, orchards, and
vegetables. The potential is good for openland and
woodland wildlife habitat. It is fair to good for building
site development and poor for septic tank absorption
fields.
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This soil is well suited to row crops, small grain, grain
sorghum, and forage crops. It is also well suited to or-
chards, small fruit (fig. 3), and vegetables. Controlling
erosion and maintaining and improving tilth and fertility
are the main management concerns. Also of concern is
the moderate available water capacity. Conservation til-
lage, terraces, contour farming, and crop residue man-
agement reduce soil loss.

Grasses and legumes grow well on this soil. Weeds
can be controlled by spraying or clipping. Proper stock-
ing rates, pasture rotation, and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is well suited to woodland. Some areas sup-
port native hardwoods. Seedlings can survive and grow
well if competing vegetation is controlled. Harvesting
mature trees, thinning, cutting cull trees, and weeding
control plant competition. Restricted use of equipment
during periods when the soil is wet helps to prevent
compaction of the surface layer.

This soil is suitable as a building site (fig. 4). Precau-
tions are needed to keep the water perched on the
fragipan during wet periods from surrounding a founda-
tion or seeping into a basement or under a road. Meas-
ures that prevent excessive erosion during construction
also are needed. Because of the dense fragipan, care is
needed if an area is cut and filled. Unless the fill material
is compacted to the same density as the pan, the foun-
dation is likely to crack as a result of uneven settling.
The proper moisture content is needed before the fill
material can be compacted properly.

Septic tank absorption fields do not function adequate-
ly because permeability is slow in the fragipan.

Capability subclass lle.

214C2—Hosmer silt loam, 6 to 12 percent slopes,
eroded. This sloping, moderately weli drained soil is on
ridgetops, side slopes, and foot slopes in the uplands.
Areas are irregularly shaped or long and range from
about 5 to 40 acres in size.

Typically, the surface layer is brown and pale brown
silt loam about 7 inches thick. The subsoil is about 35
inches thick. The upper 12 inches is yellowish brown silt
loam. The lower 23 inches, a fragipan, is compact and
brittle siit loam. It is mainly strong brown and has grayish
streaks or coatings and mottles. The substratum to a
depth of about 60 inches is brown silt loam. In places
the fragipan is thinner and less compact.

Included with this soil in mapping are some areas of a
less sloping, slightly eroded soil on the crest of ridges, a
severely eroded soil on the steeper slopes or adjacent to
some drainageways, the well drained Alford soil on slight
rises or knolls, and the somewhat poorly drained Stoy
soil at the head of drainageways. Also included are small
depressions in which the surface layer is thick. Included
areas make up about 10 to 15 percent of this unit.

Water and air move through the upper part of the
subsoil at a moderate rate and through the fragipan at a
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slow rate. Surface runoff is medium in cultivated areas.
The subsoil ranges from extremely acid to strongly acid.
The surface layer is friable and can be easily tilled, but it
tends to crust or puddle after hard rains if the surface is
bare. The penetration of roots and the downward move-
ment of water are restricted by the fragipan. The water
table is perched between depths of 3 and 6 feet in
March and April. Organic-matter content and natural fer-
tility are low. Available water capacity is moderate.

Most areas are farmed. This soil has fair potential for
row crops and fair to good potential for hay, pasture,
trees, or orchard crops. It has good potential for open-
land or woodland wildlife habitat, fair potential for build-
ing site development, and poor potential for sanitary fa-
cilities.

This soil is suited to corn, soybeans, grain sorghum,
wheat, and grasses and legumes. It is also suited to
orchards, small fruit, and vegetables. If the soil is culti-
vated, further erosion is a hazard. Terraces, contour
farming, a conservation cropping system, conservation
tillage, and crop residue management help reduce soil
loss. Returning crop residue to the surface layer or
adding other organic material helps to maintain fertility,
improves tilth, and increases the rate of water intake.

Grasses and legumes are well suited to this soil. Con-
trol of competing vegetation by clipping or spraying is
needed. Proper stocking rates, pasture rotation, and re-
stricted use during wet periods keep the pasture and the
soil in good condition.

This soil is well suited to woodland. Many areas sup-
port native hardwoods. Seedlings can survive and grow
well if competing vegetation is controlled or removed by
harvesting mature trees, thinning, cutting cull trees, and
weeding. Seedlings should be planted on the contour
and in some type of plant cover or in mulch to prevent
excessive soil loss before they are established.

This soil is suited to building sites if proper precautions
are taken to overcome the slope, the erosion hazard,
and seepage. Unless fill material is compacted to the
same density as the fragipan, the foundation is likely to
crack as a result of uneven settling. If developments are
laid out on the contour, generally less cutting and filling
are needed and the erosion hazard is reduced. Seepage
water directly above the fragipan can surround a founda-
tion, enter a basement, or run under a road.

Septic tank absorption fields do not function adequate-
ly because permeability is slow through the fragipan.
Sewage lagoons are suitable only if they are properly
designed and installed. On sites along drainageways,
this soil is generally suited to pond reservoirs.

Capability subclass llle. :

214C3—Hosmer silty clay loam, 6 to 12 percent
slopes, severely eroded. This sloping, moderately well
drained soil is mainly on side slopes or adjacent to
drainageways. It is severely eroded; all or nearly all of
the original silt loam surface'layer has been removed.
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Individual areas are mainly irregular in shape and range
from about 5 to 30 acres in size.

" Typically, the present surface layer is mixed yellowish
brown and dark yellowish brown silty clay loam about 5
inches thick. The upper 10 inches of the subsoil is brown
silty clay loam. The lower part to a depth of about 60
inches is a fragipan. It is brown and strong brown, very
firm and brittle silt loam that has grayish mottles and
streaks. In some areas the fragipan is thinner and less
compact. :

Included with this soil in mapping are small areas of
the somewhat poorly drained Stoy soil at the head of
drainageways and the well drained Alford soil on crests
between drainageways. Also included are some areas of
a less sloping, less eroded soil between drainageways, a
few areas where gullies have formed, and, along many
drainageways, a somewhat poorly drained soil that has a
thickened surface layer. Included areas make up about
10 to 15 percent of this unit.

Water and air move through the surface layer and the
upper part of the subsoil at a moderate rate and through
the fragipan at a slow rate. The subsoil ranges from
extremely acid to strongly acid. Root penetration and the
downward movement of water are restricted by the fragi-
pan. The water table is perched between depths of 3
and 6 feet in March and April. The surface layer is
somewhat clayey and is difficult to till. It crusts or is hard
when dry. Clods form if the soil is worked when wet.
Organic-matter content and natural fertility are low. Sur-
face runoff is rapid in cultivated areas. Evaporation is
high, and available water capacity is low to moderate.
The soil is somewhat droughty during dry periods.

Most areas are farmed. This soil has poor potential for
cultivated crops. It has fair potential for hay, pasture,
orchards and other trees, and openland or woodland
wildlife habitat. The potential for building site develop-
ment is fair, and the potential for sanitary facilities is
poor.

This soil is suited to corn, soybeans, and grain sor-
ghum if adequate precautions are taken to control further
soil loss. Managing water and maintaining fertility and
the content of organic matter also are concerns. A con-
servation cropping system, conservation tillage, contour
farming, terraces, and crop residue management help to
reduce runoff, control erosion, and increase the rate of
water intake. Grassed waterways are needed in many
areas to safely convey runoff downslope. Returning crop
residue to the soil or regularly adding other organic ma-
terial helps to maintain fertility, reduces crusting, and
increases the infiltration rate.

Grasses and legumes grow well if properly fertilized
and maintained. Establishment is difficult because tilth is
poor. Many stands are spotty. Carefully preparing a
seedbed and maintaining a high level of fertility help in
establishing a stand. Proper stocking rates, pasture rota-
tion, weed control, and restricted use during wet periods
help to maintain an adequate stand.

SOIL SURVEY

Some areas are brushland, and some support planted
pines. This soil is well suited to woodland. Seedlings can
survive and grow well if competing vegetation is con-
trolled by harvesting mature trees, thinning, cutting cull
trees, and weeding. Restricting the use of equipment
when the soil is wet helps to prevent compaction of the
surface layer.

Some idle areas that formerly were cultivated have
revegetated naturally. As a result, they are adequately
protected against erosion. Many of these areas produce
plants that are a source of food and cover for openland
wildiife. Food plots of grain sorghum, sunflowers, lespe-
deza, or other plants increase wildlife populations. Appli-
cations of fertilizer are needed.

This soil is suited as a building site if proper precau-
tions are taken to overcome the slope, the erosion
hazard, and seepage. Cutting and filling or shaping is
needed in many areas. Unless the fill material is com-
pacted to the same density as the fragipan, the founda-
tion is likely to crack as a result of uneven settling.
Establishing lawn grasses or other plant cover is difficult
because tilth is poor. Many stands are spotty. Careful
seedbed preparation, mulch and netting, a nurse crop,
and maintenance of a high level of fertility help to estab-
lish a stand.

Septic tank absorption fields generally do not function
adequately because permeability is slow in the fragipan.
Installing sewage lagoons is difficult because of the
slope. On sites along drainageways, this soil is suited to
pond reservoirs.

Capability subclass Ve.

214D2—Hosmer silt loam, 12 to 18 percent slopes,
eroded. This strongly sloping, moderately well drained
soil is mainly on side slopes along drainageways or
bottom land. In a few areas it is on convex ridgetops and
foot slopes. Individual areas are mainly long and range
from about 5 to 30 acres in size.

Typically, the surface layer is dark yellowish brown and
yellowish brown silt loam about 7 inches thick. The
upper 14 inches of the subsoil is yellowish brown silt
loam. The lower 31 inches is a fragipan. It is compact
and brittle, strong brown silt loam that has grayish
streaks and mottles. The substratum to a depth of about
65 inches is brown silt loam. In places, the upper part of
the subsoil is thicker and the fragipan is thinner and less
compact. In many wooded areas the surface layer is
darker.

Included with this soil in mapping are narrow areas of
Zanesville soils along the lower part of many side
slopes. These soils formed partly in material weathered
from bedrock. In a few of these areas the surface is
stony. Also included are somewhat poorly drained soils,
along many of the drainageways, that have a thickened
surface layer; a few severely eroded spots along drain-
ageways or at the crest of slopes; small areas of the
somewhat poorly drained Stoy soils on foot slopes along



UNION COUNTY, ILLINOIS

drainageways or at the break of slopes; and small areas
of the well drained Alford soil on some side slopes and
ridgetops. Included areas make up about 10 to 15 per-
cent of this unit.

Water and air move through the surface layer and the
upper part of the subsoil at a moderate rate and through
the fragipan at a slow rate. Surface runoff is rapid. The
subsoil ranges from strongly acid to extremely acid. The
water table is perched between depths of 3 and 6 feet in
March and April. The surface layer is friable and can be
tilled easily. It tends to crust or puddle, however, after
hard rains, especially in areas where the plow layer con-
tains subsoil material. Organic-matter content and natu-
ral fertility are low. Available water capacity is moderate.

Most areas are pastured or support native hardwoods.
This soil has poor potential for cultivated crops and fair
to good potential for hay, pasture, orchards, or wood-
land. The potential for most recreation uses and for
building site development and sanitary facilities is poor.
The potential for openland or woodland wildlife habitat is
good to fair.

This soil is poorly suited to corn, soybeans, and grain
sorghum. Air drainage generally is good, and the soil is
suited to fruit trees if an adequate plant cover is main-
tained. In cultivated areas further erosion is a hazard. A
conservation cropping system, terraces, conservation til-
lage, contour farming, and crop residue management
help to prevent excessive soil loss. Grassed waterways
are needed in many areas to safely convey runoff
downslope. Crop residue and mulch improve tilth, in-
crease the rate of water intake, and reduce evaporation.

in most areas this soil is well suited to pasture or
hayland. Proper stocking rates, rotation grazing, and ex-
clusion of livestock when the soil is wet keep the stand
and the soil in good condition and help to control ero-
sion.

This soil is well suited to woodland. Some areas
remain in native hardwoods. Only a few limitations or
hazards are of concern when the trees are planted or
harvested. Planting seedlings on the contour and in a
mulch or a cover crop helps to prevent excessive soil
losses before the seedlings are established. Plant com-
petition can be controlled by harvesting mature trees,
cutting cull trees, thinning, and weeding. Restricting the
use of equipment when the soil is wet helps to prevent
compaction of the surface layer.

The slope and the erosion hazard limit the use of this
soil as a site for buildings, local roads and streets, and
waste disposal systems. On sites along drainageways,
the soil is generally suited to pond reservoirs.

Capability subclass IVe.

214D3—Hosmer silty clay loam, 12 to 18 percent
slopes, severely eroded. This strongly sloping, moder-
ately well drained soil is on side slopes above steeper
soils and along drainageways or bottom land. It is se-
verely eroded; all or nearly all of the original silt loam
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surface layer has been removed. Individual areas are
irregularly shaped or long and range from about 5 to 100
acres in size.

Typically, the present surface layer is yellowish brown
silty clay loam about 5 inches thick. The upper 7 inches
of the subsoil is yellowish brown silty clay loam. The
lower 32 inches is a compact and brittle fragipan. It is
yellowish brown and brown silt loam that has grayish
streaks and mottles. The substratum to a depth of about
60 inches is brown silt loam. In places, the upper part of
the subsoil is thicker and the fragipan is thinner and less
compact.

Included with this soil in mapping are narrow strips of
Zanesville soils along some of the lower slopes and
drainageways. These soils formed partly in material
weathered from bedrock. In some of these areas the
surface is stony. Also included are somewhat poorly
drained soils, along many of the drainageways, that have
a thickened surface layer; small areas of the well drained
Alford soil and a less sloping, less eroded Hosmer soil
between drainageways; and some areas where gullies
have formed. Included areas make up about 10 to 15
percent of this unit.

Water and air move through the upper part of the
subsoil at a moderate rate and through the fragipan at a
slow rate. The subsoil ranges from strongly acid to ex-
tremely acid. The surface layer is low in content of or-
ganic matter and somewhat clayey. it clods if it is
worked when wet, and it is hard when dry. it tends to
puddle and crust after hard rains. The penetration of
roots and the downward movement of water are restrict-
ed by the fragipan. The water table is perched between
depths of 3 and 6 feet in March and April. Natural fertility
is low. Surface runoff is rapid, evaporation is high, and
available water capacity is low to moderate. The soil is
somewhat droughty during dry spells. It is somewhat
more droughty on slopes facing southwest than on
slopes facing northeast.

Most areas have been cultivated, but many areas are
now pastureland or idle cropland. This soil has poor
potential for cultivated crops and fair potential for hay,
pasture, or trees. The potential is fair for openland wild-
life habitat and good for woodland wildlife habitat. It is
poor for recreation uses and for building site develop-
ment and sanitary facilities.

This soil generally is not suited to cultivated crops. It is
suitable as pastureland and hayland. Applications of fer-
tilizer, proper stocking rates, pasture rotation, weed con-
trol, and restricted use during wet periods maintain an
adequate stand, keep the soil in good condition, and
help to control erosion.

This soil is suited to woodland. Seedlings should be
planted on the contour and in a plant cover or in mulch
to prevent additional erosion before they are established.

Many areas of idle cropland that has naturally revege-
tated provide food and cover for a variety of openland
wildlife. Planting could greatly improve these areas as
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habitat for openland or woodland wildlife. Applications of .

the proper kind and amount of fertilizer are needed.
The slope and the erosion hazard severely limit the
use of this soil as a site for buildings, local roads, and
waste disposal systems. On sites along drainageways,
the soil is generally suited to pond reservoirs.
Capability subclass Vie.

214E—Hosmer silt loam, 18 to 30 percent slopes.
This moderately steep, moderately well drained soil is on
side slopes or hillsides above steeper soils or along
drainageways or bottom land. Individual areas are mainly
long and range from about 5 to 100 acres in size.

Typically, the surface layer is 3 inches of dark brown
silt loam. The subsurface layer is 4 inches of pale brown
silt loam. The upper 16 inches of the subsoil is yellowish
brown silty clay loam. The lower 28 inches is a compact
and brittle fragipan. It is strong brown silt loam that has
grayish streaks and mottles. The substratum to a depth
of about 60 inches is brown silt loam. In places, the
upper part of the subsoil is thicker and the fragipan is
thinner and less compact.

Included with this soil in mapping are narrow strips of
Zanesville soils along some of the lower slopes and
drainageways. These soils formed partly in material
weathered from bedrock. In some of these areas the
surface is stony. Also included are somewhat poorly
drained soils, along many drainageways, that have a
thickened surface layer and areas of the well drained
Alford soils and of severely eroded soils, mainly along
drainageways or at the crest of slopes. Included areas
make up about 10 to 15 percent of this unit.

Water and air move through the surface layer and the
upper part of the subsoil at a moderate rate and through
the fragipan at a slow rate. Surface runoff is rapid. The
subsoil ranges from strongly acid to extremely acid. The
surface layer is friable. The penetration of roots and the
downward movement of water are restricted by the fragi-
pan. The water table is perched between depths of 3
and 6 feet in March and April. Natural fertility and organ-
ic-matter content are low. Available water capacity is
moderate. Somewhat less water is available to plants on
slopes facing southwest than on slopes facing northeast.

Most areas are woodland or pasture. This soil general-
ly is not suited to cultivated crops. It has fair potential for
pasture, hayland, wildlife habitat, and orchards. The po-
tential for building site development, sanitary facilities,
and recreation uses is poor.

This soil is suited to fruit trees if erosion is controlled
by an adequate plant cover. Air drainage generally is
good. Care is needed in the use of equipment because
the soil is moderately steep.

This soil is suitable as pastureland. Control of compet-
ing vegetation by clipping or spraying is needed. Proper
stocking rates, pasture rotation, and restricted use during
wet periods keep the pasture and the soil in good condi-
tion.

SOIL SURVEY

This soil is well suited to woodland. Many areas sup-
port native hardwoods. Seedlings can survive and grow
well if competing vegetation is controlled or removed by
harvesting mature trees, thinning, weeding, and cutting
cull trees. Seedlings should be planted on the contour
and in some type of plant cover or mulch to prevent
excessive soil loss before they are established.

This soil generally is not suitable as a site for build-
ings, local roads and streets, and waste disposal sys-
tems. The hazard of erosion is severe. Special design,
layout, and construction methods are needed.

Capability subclass Vle.

214E3—Hosmer silty clay loam, 18 to 30 percent
slopes, severely eroded. This moderately steep, mod-
erately well drained soil is on side slopes or hillsides
above steeper soils or along drainageways or bottom
land. It is severely eroded; all or nearly all of the original
silt loam surface layer has been removed. Individual
areas are mainly long and range from about 15 to 80
acres in size.

Typically, the surface layer is yellowish brown silty clay
loam about 3 inches thick. The upper 12 inches of the
subsoil is yellowish brown silty clay ioam. The lower 29
inches is a dense and brittle fragipan. It is yellowish
brown and strong brown silt loam that has grayish mot-
tles and streaks. The substratum to a depth of about 60
inches is brown silt loam. In places, the upper part of the
subsoil is thicker and the fragipan is thinner and less
dense.

Included with this soil in mapping are narrow strips of
Zanesville soils along some of the lower slopes and
drainageways. These soils formed partly in material
weathered from bedrock. In some of these areas the
surface is stony. Also included are somewhat poorly
drained soils, along many drainageways, that have a
thickened surface layer; some areas of a less sloping,
less eroded soil between drainageways; and a few areas

-of the well drained Alford soil. Included areas make up

about 10 to 15 percent of this unit.

Water and air move through the surface layer and the
upper part of the subsoil at a moderate rate and through
the fragipan at a slow rate. The subsoil ranges from
strongly acid to extremely acid. Organic-matter content
and natural fertility are low. The penetration of roots and
the downward movement of water are restricted by the
fragipan. The water table is perched between depths of
3 and 6 feet in March and April. Surface runoff is rapid,
the evaporation rate is high, and available water capacity
is low to moderate. The soil is droughty during dry peri-
ods. It is more droughty on slopes facing southwest than
on slopes facing northeast.

Most areas are idle cropland or pasture that formerly
was cultivated. Some areas are cultivated. This soil gen-
erally is not suited to cultivated crops. It has fair potential
for pasture, wildlife habitat, orchards, and woodland. It
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has poor potential for most recreation uses, building site
development, and sanitary facilities.

This soil is suited to fruit trees if erosion is controlled
by an adequate plant cover. Air drainage is good. Care is
needed in the use of equipment because the soil is
moderately steep.

This soil is suitable as pastureland. Proper stocking
rates, pasture rotation, weed control, and restricted use
during wet periods maintain an adequate stand, keep the
soil in good condition, and reduce soil loss.

Many areas of idle cropland that has naturally revege-
tated provide food and cover for a variety of openland
wildlife. Planting could greatly improve these areas as
habitat for openland or woodland wildlife. Applications of
the proper kind and amount of fertilizer are needed.

This soil is suited to woodland. Some areas are revert-
ing to native hardwoods. A few areas have been planted
to pines. The erosion hazard, the equipment limitation,
and plant competition are problems if the soil is used as
woodland. Further erosion is a serious problem when
trees are planted in new stands. Seedlings should be
planted on the contour and in a plant cover or mulch to
prevent additional erosion before they are established.
Harvesting mature trees, thinning, cutting cull trees, and
weeding reduce plant competition. Care is needed in the
use of equipment because the soil is moderately steep.

This soil generally is not suited as a site for buildings,
local roads and streets, and waste disposal systems.
The hazard of erosion is severe. Special design, layout,
and construction methods are needed. They may be too
costly.

Capability subclass Vile.

284A—Tice silty clay loam, 0 to 3 percent slopes.
This nearly level, somewhat poorly drained soil is on
broad flats or in other areas on the flood plain of the
Mississippi River. It is on the protected side of the levee
and is subject to rare flooding. Individual areas are round
or long and range from about 5 to 30 acres in size.

Typically, the surface layer is very dark grayish brown
silty clay loam about 11 inches thick. The subsoil is
about 37 inches thick. It is mainly dark grayish brown,
mottled silty clay loam in the upper part and dark grayish

brown clay loam in the lower part. The substratum to a:

depth of about 60 inches is dark brown clay loam. In
places loamy strata are in the lower part of the subsoil
and in the substratum.

Included with this soil in mapping are a few areas
along overflow channels where loamy overwash is evi-
dent and small depressional areas of the more clayey
Cairo and Darwin soils. Also included, on slight rises, are
areas of Medway soils, which contain more sand within a
depth of 40 inches than this Tice soil. Included areas
make up about 5 to 15 percent of this unit.

Water and air move through this soil at a moderate
rate. Surface runoff is slow. Because the soil is in a low-
lying position on the landscape, the seasonal high water
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table is 1 foot to 3 feet below the surface during most
years. The subsoil ranges from slightly acid to mildly
alkaline. The surface layer is somewhat clayey and firm.
Organic-matter content is moderate, and natural fertility
is high. Available water capacity also is high.

Most areas are used for cultivated crops. This soil has
good potentia! for cultivated crops, hay, pasture, trees,
and openland and woodland wildlife habitat. It has fair
potential for most recreation uses and poor potential for
building site development and sanitary facilities.

This soil is suited to corn, grain sorghum, soybeans,
and wheat; to speciality crops, such as pumpkins or
sunflowers; and to grasses and legumes. Shallow sur-
face ditches or tiling can provide drainage. Erosion is a
hazard in the more sloping areas. Conservation tillage
and crop residue management help to reduce soil loss.

This soil is generally unsuited to building site develop-
ment and onsite waste disposal systems because of
seasonal wetness and the hazards of overflow and frost
action. :

Capability class .

308B2—Alford silt loam, 2 to 6 percent slopes,
eroded. This gently sloping, well drained soil is on ridge-
tops and knolls in the uplands. Individual areas are
mainly irregular in shape and range from about 5 to 50
acres in size.

Typically, the surface layer is about 8 inches of dark
brown silt loam. The subsoil is about 55 inches thick. It is
brown and strong brown silty clay loam in the upper part
and yellowish brown silt loam in the lower part. The
substratum to a.depth of about 70 inches is brown silt
loam. In some areas a thin, compact and brittle layer is
in the lower part of the subsoil. This layer has grayish
mottles and streaks. In some areas at the head of drain-
ageways or the crest of slopes, the soil is severely
eroded.

Included with this soil in mapping are small areas of
the moderately. well drained Hosmer soils at the head of
drainageways and on some of the broader ridgetops.
These soils make up about 10 to 15 percent of this unit.

Water and air move through this soil at a moderate
rate, and surface runoff is slow to medium. The subsoil
ranges from medium acid to very strongly acid. The
surface layer is friable and can be easily tilled, but it
tends to crust or puddie after hard rains if the surface is
bare. Organic-matter content is low, and natural fertility is
medium. Available water capacity is high. Plant roots
readily penetrate the soil.

Most areas are used for cultivated crops, hay and
pasture, or orchards. This soil has good potential for
those uses, for woodland, for openland or woodland
wildlife habitat, and for recreation uses. It has fair poten-
tial for building site development and good potential for
septic tank absorption fields.

This soil is suited to row crops, vegetables (fig. 5), and
fruit trees. Controlling erosion is the main problem. Ter-
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races, contour farming, a conservation cropping system,
conservation tillage, and crop residue management help
to reduce soil loss. Returning crop residue to the surface
layer or adding other organic material reduces crusting
and increases the rate of water intake.

Hay and pasture crops are well suited to this soil.
They are effective in controlling erosion. Proper stocking
rates, pasture rotation, and restricted use during wet
periods help to keep the pasture and the soil in good
condition.

This soil -is very well suited to woodland. Seedlings
can survive. and grow well if competing vegetation is
controlled by harvesting mature trees, cutting cull trees,
thinning, and seeding. Restricting the use of equipment
when the soil is wet helps to prevent compaction of the
surface layer..

This soil is well suited to most recreation uses. In
many areas it is on high linear ridges adjacent to steep-
er, commonly wooded soils on hillsides. This setting is
favorable for camp and picnic areas, playgrounds, and
hiking trails. Cutting and filling are needed to make some
areas level enough for playgrounds and similar recrea-
tion uses. Care is needed to keep concentrated runoff
from forming gullies in the adjacent steeper soils.

This soil has few limitations as a site for buildings,
local roads, and waste disposal systems that are proper-
ly designed.

Capability subclass lle.

308C2—Alford silt loam, 6 to 12 percent slopes,
eroded. This sloping, well drained soil is on convex
ridgetops and on side slopes above steeper slopes or
adjacent to drainageways. Individual areas are long or
irregularly shaped. Most range from about 5 to 100 acres
in size.

Typically, the surface layer is dark brown silt loam
about 6 inches thick. The subsoil is strong brown silty
clay loam about 47 inches thick. The substratum to a
depth of about 70 inches is brown silt loam. In some
areas a thin, compact and brittle layer is in the lower part
of the subsoil. This layer has grayish streaks and mot-
tles. In wooded areas a dominantly very dark grayish
brown surface layer overlies a brown subsurface layer.
On the crest of some ridges, the soil is less sloping and
only slightly eroded. In some areas on steeper slopes or
adjacent to drainageways, it is severely eroded.

Included with this soil in mapping are small areas of
the moderately well drained Hosmer soils near the head
of drainageways and on some of the broader ridgetops.
Also included, on some conical slopes and in the accom-
panying depressions, are areas where the surface layer
‘is thick. Included areas make up about 10 to 15 percent
of this unit.

Water and air move through this soil at a moderate
rate, and surface runoff is medium. The subsoil ranges
from medium acid to very strongly acid. The surface
layer is friable and can be easily tilled, but it tends to
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crust or puddle after a hard rain if the surface is bare.
Organic-matter content is low in the surface layer, and
natural fertility is medium. Available water capacity is
high. Plant roots readily penetrate this soil.

Most of the broader areas are farmed, but many areas
are pasture or woodland. This soil has good potential for
row crops, hay, pasture, orchards, woodland, and open-
land or woodland wildlife habitat. The potential for most
recreation uses, for building site development, and for
septic tank absorption fields is fair.

This soil is suited to corn, soybeans, grain sorghum,
wheat, and grasses and legumes. It is well suited to
orchards and to most small fruit and vegetable crops.
Further erosion is a hazard. Conservation tillage, a con-
servation cropping system, terraces, contour farming,
and crop residue management help to prevent excessive
surface runoff and soil loss. Grassed waterways are
needed in many areas to convey runoff downslope.
Crusting can be reduced by returning crop residue to the
surface layer or adding other organic material.

This soil is well suited as pastureland and hayland.
Control of competing vegetation by clipping or spraying
is needed. Proper stocking rates, pasture rotation, and
restricted use during wet periods help to keep the pas-
ture and the soil in good condition.

Some areas remain in native hardwoods. This soil is
very well suited to woodland. Seedlings can survive and
grow well if competing vegetation is controlled by har-
vesting mature trees, thinning, cutting cull trees, and
weeding. Restricting the use of equipment when the soil
is wet helps to prevent compaction of the surface layer.

This soil is suited to many recreation uses. Cutting and
filling are needed in some areas. Care is needed to keep
concentrated runoff from forming gullies in the adjacent,
generally much steeper soils. :

This soil is suited as a site for buildings, local roads
and streets, and waste disposal systems that are proper-
ly designed and laid out. The slope, the erosion hazard,
the shrink-swell potential, and the possible frost action
are the main concerns. On sites along drainageways, the
soil is generally suited to pond reservoirs.

Capability subclass lile.

308C3—Alford silty clay loam, 6 to 12 percent
slopes, severely eroded. This sloping, severely eroded,
well drained soil is on side slopes above steeper slopes
and adjacent to drainageways. Erosion has removed all
or nearly all of the original silt loam surface layer. Individ-
ual areas are mainly long or irregularly shaped and range
from about 5 to 60 acres in size.

Typically, the surface layer is yellowish brown silty clay
loam about 6 inches thick. The subsoil is about 42
inches thick. It is strong brown silty clay loam and silt
loam. The substratum to a depth of about 60 inches is
yellowish brown silt loam. In some areas a thin, compact
and brittle layer is in the lower part of the subsoil. In
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some areas between drainageways, the soil is less slop-
ing and less eroded.

Included with this soil in mapping are small areas of
the moderately well drained Hosmer soils, which are
mainly along drainageways, and the somewhat poorly
drained Wakeland soils, which have a thickened surface
layer. The Wakeland soils are along many narrow drain-
ageways. Also included are soils on conical slopes and
in the accompanying depressions. These soils have a
thick surface layer. Included soils make up about 8 to 12
percent of this unit.

Water and air move through this soil at a moderate
rate. Surface runoff is rapid in cultivated areas. The sub-
soil ranges from medium acid to very strongly acid. The
surface layer is somewhat clayey and is difficult to work.
It is hard when dry and clods if worked when wet. Or-
ganic-matter content is low in the surface layer. Natural
fertility is medium. Available water capacity is high.

Most areas are farmed. This soil has fair potential for
cultivated crops and fair to good potential for pasture,
hay, orchards, and woodland. it has fair potential for
most recreation uses, for openland or woodland wildlife
habitat, and for building site development and sepitic
tank absorption fields.

This soil is suited to corn, grain sorghum, soybeans,
wheat, and vegetables or fruit. In cultivated areas ero-
sion is a serious hazard. A conservation cropping
system, terraces, contour farming, crop residue manage-
ment, and conservation tillage help to reduce runoff,
control erosion, and increase the rate of water intake.
Grassed waterways are needed in many areas to safely
convey runoff downslope.

This soil is suitable as pastureland (fig. 6) and hayland.
Establishing the plants is difficult because tilth is poor.
Proper stocking rates, pasture rotation, weed control,
and restricted use during wet periods help to maintain an
adequate stand.

Some formerly cultivated areas are now brushland,
and some have been planted to pines. This soil is well
suited to woodland. Seedlings can survive and grow well
if competing vegetation is controlled by harvesting
mature trees, thinning, cutting cull trees, and weeding.
They should be planted on the contour and in a plant
cover or muich to control erosion before they are estab-
lished. Restricting the use of equipment when the soil is
wet helps to prevent compaction of the surface layer.

Some idle areas that formerly were cuitivated have
revegetated naturally and are adequately protected
against erosion. Many of these areas produce plants that
are a source of food and cover for openland or wood-
land wildlife.

This soil is suited as a site for buildings, local roads
and streets, and waste disposal systems only if the
slope, surface runoff, shrink-swell potential, frost hazard,
and erosion hazard are overcome. Cutting and filling or
shaping is needed in many areas. Care is needed when
the fill material is compacted.
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Capability subclass IVe.

308D2—Alford silt loam, 12 to 18 percent slopes,

eroded. This strongly sloping, well drained soil is mainly
on hillsides above steeper soils or adjacent to drain-
ageways or bottom land. Individual areas are mainly long
or irregularly shaped and range from about 5 to 60 acres
in size.
. Typically, the surface layer is dark brown and dark
yellowish brown silt loam about 5 inches thick. The sub-
soil is mainly yellowish brown silty clay loam about 47
inches thick. The substratum to a depth of about 60
inches is dark yellowish brown silt loam. In places a thin,
compact and brittle layer is in the lower part of the
subsoil. It has grayish streaks and mottles. In wooded
areas a dominantly very dark grayish brown surface layer
overlies a brown subsurface layer. A few severely
eroded spots are along drainageways or at the crest of
slopes.

Included with this soil in mapping are narrow areas of
Wellston or Baxter soils along the lower part of many
side slopes and areas of the somewhat poorly drained
Wakeland soils along many narrow drainageways. The
Weliston and Baxter soils formed partly in material
weathered from bedrock. In many areas they have a
stony surface. The Wakeland soils have a thickened
surface layer. Also included are soils on conical slopes
and in the accompanying depressions. These soils have
a thick surface layer. Included soils make up about 10 to
15 percent of this unit.

Water and air move through this soil at a moderate
rate, and surface runoff is medium to rapid. The subsoil
ranges from medium acid to very strongly acid. The
surface layer is friable and can be easily tilled, but it
tends to crust or puddle after hard rains if the surface is
bare. Organic-matter content is low in the surface layer.
Natural fertility is medium. Available water capacity is
high. Plant roots readily penetrate this soil.

Most areas remain in native hardwoods or are pas-
tured. This soil has poor potential for cultivated crops
and good potential for hay, pasture, or woodland. It has
poor potential for most recreation uses and good poten-
tial for woodland wildlife habitat. The potential for build-
ing site development and sanitary facilities is poor.

This soil is poorly suited to corn, soybeans, grain sor-
ghum, and wheat. It is suited to grasses and legumes. It
is also suited to most orchard and small fruit crops. If the
soil is cultivated, further erosion is a hazard. A conserva-
tion cropping system, terraces, conservation tillage, con-
tour farming, and crop residue management help to pre-
vent excessive runoff and soil loss. Grassed waterways
are needed in many areas to convey runoff downslope.
Crusting can be reduced by returning crop residue to the
surface layer or adding other organic material.

This soil is well suited as pastureland. A cover of
pasture plants is effective in controlling erosion. Control
of competing vegetation by clipping or spraying is
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needed. Proper stocking rates, pasture rotation, and re-
stricted use during wet periods help to keep the pasture
and the soil in good condition.

This soil is very well suited to woodland. Plant compe-
tition can be controlled by harvesting mature trees, thin-
ning, cutting cull trees, and weeding. Seedlings should
be planted on the contour and in a plant cover or mulch
to prevent excessive soil loss before they are estab-
lished. Restricting the use of equipment when the soil is
wet helps to prevent compaction of the surface layer.

The slope and the erosion hazard limit the use of this
soil as a site for buildings, local roads and streets, and
waste disposal systems. Extensive cutting and filling or
shaping generally is needed.

Capability subclass IVe.

308D3—Alford silty clay loam, 12 to 18 percent
slopes, severely eroded. This strongly sloping, severely
eroded, well drained soil is mainly on hillsides above
steeper soils or adjacent to drainageways or bottom
land. Erosion has removed ali or nearly all of the original
silt loam surface layer. Individual areas are long or irreg-
ularly shaped and range from about 5 to 80 acres in
size.

Typically, the surface layer is dark brown silty clay
loam about 5 inches thick. The subsoil is strong brown
silty clay loam about 45 inches thick. The substratum to
a depth of about 60 inches is dark yellowish brown silt
loam. In places a thin, compact and brittle layer is in the
lower part of the subsoil. It has grayish streaks and
mottles. Some areas between drainageways are less
sloping and less eroded.

Included with this soil in mapping are areas of the
moderately well drained Hosmer soils, narrow strips of
Wellston or Baxter soils along some of the lower slopes
and drainageways, areas of the somewhat poorly drained
Wakeland soils along many narrow drainageways, and
areas where gullies have formed. The Wellston and
Baxter soils formed partly in material weathered from
bedrock. In many areas they have a stony surface. The
Wakeland soils have a thickened surface layer. Also
included are soils on conical slopes and in the accompa-
nying depressions. These soils have a thick surface
layer. Included areas make up about 10 to 15 percent of
this unit.

Water and air move through this soil at a moderate
rate. Surface runoff is rapid. The subsoil ranges from
medium acid to very strongly acid. The surface layer is
low in content of organic matter and is somewhat clayey.
It clods if worked when wet, and it is hard when dry. It
tends to puddle and crust after hard rains. Natural fertility
is medium. Available water capacity is high. Plant roots
readily penetrate the soil.

Most areas have been cultivated. This soil has poor
potential for cultivated crops. It has fair to good potential
for hay, pasture, orchards, and woodland. The potential
for woodland wildlife habitat is good. The potential for
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most recreation uses and for building site development
and sanitary facilities is poor.

This soil is not suited to cultivated crops. It is suited to
fruit trees if an adequate plant cover is maintained to
control further soil loss. Air drainage generally is good.

This soil is suitable as pastureland. Preparing a
seedbed for pasture plants and establishing a stand are
difficult because of surface crusting and runoff. Proper
stocking rates, pasture rotation, weed control, and re-
stricted use during wet periods help to maintain an ade-
quate stand.

Some formerly cultivated areas are reverting to native
hardwoods, and a few have been planted to pines. This
soil is very well suited to woodland. Seedlings can sur-
vive and grow well if competing vegetation is controlled
by thinning, cutting cull trees, and weeding. They should
be planted on the contour and in a plant cover or mulch
to prevent additional erosion before they are established.
Restricting the use of equipment when the soil is wet
helps to prevent compaction of the surface layer.

Some areas of idle cropland that has naturally revege-
tated provide food and cover for a variety of openland
wildlife. If the proper kind and amount of fertilizer is
applied, planting can greatly improve these areas as
wildlife habitat. The wooded areas provide good habitat
for woodland wildlife.

The slope and the erosion hazard severely limit the
use of this soil as a site for buildings, local roads, and
waste disposal systems. Extensive cutting and filling or
shaping commonly is needed.

Capability subclass Vie.

308E—Alford silt loam, 18 to 30 percent slopes.
This moderately steep, well drained soil is mainly on
hillsides adjacent to drainageways or bottom land. Indi-
vidual areas are long or irregularly shaped and range
from about 5 to 100 acres in size.

Typically, the surface layer is very dark grayish brown
silt loam about 2 inches thick. The subsurface layer is
yellowish brown silt loam about 6 inches thick. The sub-
soil is strong brown silty clay loam about 52 inches thick.
The substratum to a depth of about 70 inches is brown
silt loam. In places a thin, compact and brittle layer is in
the lower part of the subsoil. It has grayish streaks and
mottles.

Included with this soil in mapping are narrow strips of
Wellston or Baxter soils along some of the lower slopes
and drainageways. These soils formed partly in material
weathered from bedrock. In many areas they have a
stony surface. Also included are small areas of the mod-
erately well drained Hosmer soils near the crest of
slopes and along some drainageways and areas of the
somewhat poorly drained Wakeland soils along many
narrow drainageways. The Wakeland soils have a thick-
ened surface layer. Included soils make up about 10 to
15 percent of this unit.
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Water and air move through this soil at a moderate
rate, and surface runoff is rapid. The subsoil ranges from
medium acid to very strongly acid. The surface layer is
‘friable and can be tilled easily. Organic-matter content is
low, and natural fertility is medium. Available water ca-
pacity is high. Plant roots readily penetrate the soil.

Most areas support native hardwoods. This soil is gen-
erally unsuited to cultivated crops. It has fair potential for
pasture and orchards and good potential for woodland
and for woodiand wildlife habitat. The potential for most
recreation uses and for building site development and
sanitary facilities is poor.

This soil is suited to fruit trees if the plant cover ade-
quately controls erosion. Air drainage generally is good.
Care is needed when equipment is used because the
soil is moderately steep.

This soil is suitable as pastureland. Control of compet-
ing vegetation by clipping or spraying is needed. Proper
stocking rates, pasture rotation, and restricted use during
wet periods help to keep the pasture and the soil in
good condition.

This soil is very well suited to woodland. Many areas
support native hardwoods (fig. 7). Seedlings can survive
and grow well if competing vegetation is controlled or
removed by harvesting mature trees, thinning, cutting cull
trees, and weeding. They should be planted on contour
and in some type of plant cover or mulch to prevent
excessive soil loss before they are established. Restrict-
ing the use of equipment when the soil is wet helps to
prevent compaction of the surface layer. Care is needed
when equipment is used because the soil is moderately
steep.

This soil is suited to either openland or woodland
wildlife habitat. 1t can support a variety of native or intro-
duced woody and herbaceous plants. A

Because it is moderately steep, this soil is generally
unsuited as a site for buildings, local roads and streets,
and waste disposal systems. Extensive cutting and filling
or shaping generally is needed. The hazard of erosion is
severe. Special design, layout, and construction methods
are needed. The cost may be prohibitive.

Capability subclass Vie.

308E3—Alford silty clay loam, 18 to 30 percent
slopes, severely eroded. This moderately steep, se-
verely eroded, well drained soil is on hillsides adjacent to
drainageways or bottom land. Individual areas are long
or irregularly shaped and range from about 10 to 60
acres in size.

Typically, the surface layer is brown silty clay loam
about 3 inches thick. The subsoil is about 42 inches of
strong brown silty clay loam and silt loam. The substra-
tum to a depth of about 60 inches is brown silt loam. In
places a thin, compact and brittle layer is in the lower
part of the subsoil. It has grayish streaks and mottles. In
some areas between drainageways, the soil is less slop-
ing and less eroded.
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Included with this soil in mapping are narrow strips of
Wellston or Baxter soils along some of the lower slopes
and along drainageways. These soils formed partly in
material weathered from bedrock. In some areas they
have a stony surface. Also included are a few areas of
the moderately well drained Hosmer soils and, along
many narrow drainageways, areas of the somewhat
poorly drained Wakeland soils, which have a thickened
surface layer. Included soils make up about 10 to 15
percent of this unit.

Water and air move through this soil at a moderate
rate. Surface runoff is rapid. The subsoil ranges-from
medium acid to very strongly acid. The surface layer is
low in content of organic matter and is somewhat clayey.
It clods if worked when wet, and it is hard when dry. It
tends to puddle or crust after hard rains. Natural fertility
is medium. Available water capacity is high.

This soil generally has been cultivated, but most areas
are now idle cropland or pasture. A few areas are culti-
vated. The soil is not suited to cultivated crops. It has
fair potential for pasture, wildlife habitat, orchards, and
woodland. It has poor potential for most recreation uses,
building site development, and sanitary facilities.

This soil is suited to fruit trees if an adequate plant
cover is maintained to control further erosion. Air drain-
age is good. Care is needed when equipment is used
because the soil is moderately steep.

This soil is suitable as pastureland. Preparing a
seedbed, however, is difficult, and many stands are
spotty. Proper stocking rates, pasture rotation, weed
control, and restricted use during wet periods help to
maintain an adequate stand.

Many formerly cropped areas that have naturally reve-
getated provide food and cover for a variety of openland
wildlife. i the proper kind and amount of fertilizer is
applied, planting can greatly improve these areas as
wildlife habitat. o -

This soil is very well suited to woodland. Some areas
are reverting to native hardwoods. A few have been
planted to pines. The erosion hazard, the equipment
limitation, and .plant competition are the main problems
in managing the soil as woodland. Erosion can be a
serious problem when new stands are planted. Seedlings
should be planted on the contour and in a plant cover or
mulch to prevent excessive erosion before they are es-
tablished. Harvesting mature trees, thinning, cutting cull
trees, and weeding reduce plant competition. Care is
needed when equipment is used because the soil is
moderately steep.

Because of the moderately steep slope, this soil is
generally not suited as a site for buildings, local roads
and streets, and waste disposal systems. Extensive cut-
ting and filling or extensive shaping is needed in many
areas. Erosion is a severe hazard, and establishing vege-
tation is difficult in bare areas. Special design, layout,
and construction methods are needed if buildings are
constructed. The cost may be prohibitive.
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Capability subclass Vle.

331—Haymond silt loam. This nearly level, well
drained soil is on flood plains and alluvial fans along
streams. It is subject to rare flooding. Individual areas
are mainly long and range from about 5 to 75 acres in
size.

Typically, the surface layer is dark brown silt loam
about 10 inches thick. The subsurface layer is brown silt
loam about 10 inches thick. The substratum to a depth
of about 62 inches is yellowish brown silt loam. Few or
common grayish mottles are below a depth of 30 inches
in places. In several areas the lower part of the substra-
tum contains cherty, gravelly, or channery fragments.

Included with this soil in mapping is the somewhat
poorly drained Wakeland soil in small, slightly depres-
sional areas. Also included, along streams or overflow
channels, are areas of Elsah and Burnside soils, which
are cherty or channery within a depth of 25 inches.
Included soils make up about 5 to 15 percent of this unit.

Water and air move through this soil at a moderate
rate, and surface runoff is slow. Reaction ranges from
medium acid to neutral throughout. The surface layer is
friable or very friable and can be tilled easily. Organic-
matter content is low in the surface layer. Natural fertility
is medium or high. Available water capacity is very high.
Plant roots readily penetrate this soil.

Most of the broader areas on bottom land are cultivat- -

ed, but some areas are pastured or support trees. This
soil has good potential for cultivated crops, hay, pasture,
trees, and openland or woodland wildlife habitat. The
potential for all recreation areas but campsites is good.
The potential for building site development and sanitary
facilities is poor.

This soil is suited to corn, soybeans, grain sorghum,
small grain, grasses, legumes, and most vegetables.
Flash flooding and the associated deposition and
streambank cutting or scouring are the main concerns.
Levees and adequate channels reduce the flood hazard.
Diversions are needed in some areas to intercept the
runoff from higher lying areas. Returning crop residue to
the soil or regularly adding other organic material main-
tains fertility, reduces crusting, and increases the water
infiltration rate.

This soil is very well suited to woodland. Some areas
remain in native hardwoods, particularly on the more
narrow bottom land. Floodwater can damage young
seedlings. Plant competition can be controlled by har-
vesting mature trees, cutting cull trees, thinning, and
weeding. Restricting the use of equipment during wet
periods prevents compaction of the surface layer.

This soil provides good habitat for either openland or
woodland wildlife. If flooded, it provides a temporary
feeding and resting site for migrating and resident water-
fowl.

Stream channels are in many areas. These areas are
generally enclosed by strongly sloping to very steep soils
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on wooded hilisides. This setting favors picnicking,
hiking, and sightseeing. Flash flooding is a hazard if the
soil is used as a site for overnight camping or similar
activities.

This soil is generally unsuited as a site for buildings
and waste disposal systems. Flooding is a hazard unless
the site is adequately protected by levees or upstream
structures.

Capability class |.

333—Wakeland silt loam. This nearly level, some-
what poorly drained soil is along streams and overflow
channels and on alluvial fans on bottom land. It is sub-
ject to frequent flooding for brief periods from January
through May. Individual areas are long or irregularly
shaped and range from about 5 to 200 acres in size.

Typically, the surface layer is dark brown silt loam
about 7 inches thick. The substratum to a depth of about
60 inches is grayish brown silt loam mottled with yellow-
ish brown. In a few areas a thin, compact layer is in the
lower part of the substratum. In some areas on bottom
land along the Mississippi River, the lower part of the
substratum has strata of clay loam or silty clay loam.

Included with this soil in mapping are small areas of
the well drained Haymond soil on slight rises and areas
of the poorly drained Birds soil in slight depressions.
Also included, along some streams or overflow channels,
are small areas of Elsah and Burnside soils, which are
cherty or channery within a depth of 25 inches. Included
soils make up about 10 to 15 percent of this unit.

Water and air move through this soil at a moderate
rate, and surface runoff is slow. The substratum ranges
from medium acid to neutral. The surface layer is friable
or very friable and can be tilled easily. The seasonal high
water table is 1 foot to 3 feet below the surface. Organ-
ic-matter content is low in the surface layer. Natural
fertility is medium. Available water capacity is very high.
If adequately drained, the soil can be readily penetrated
by plant roots.

Most of the broader areas are cultivated, but some
areas are woodland or pasture. This soil has good po-
tential for cultivated crops, hay, pasture, and woodland
and for woodland wildlife habitat. The potential for most
recreation uses, building site development, and sanitary
facilities is poor.

This soil is well suited to corn, soybeans, grain sor-
ghum, grasses and legumes, and most vegetables. The
flood hazard is the main concern. Streambank cutting
and scouring occur in places. Adequate channels and
levees reduce the flood hazard. Surface ditches or sub-
surface tile is needed in some areas to control the sea-
sonal wetness. Diversions can intercept the runoff from
higher lying areas. Returning crop residue to the soil or
regularly adding other organic material maintains fertility,
reduces crusting, and increases the water infiltration
rate.
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Grasses and legumes are well suited to this soil. Clip-
ping and spraying control weeds and brush. Proper
stocking rates, timely deferment of grazing, and restrict-
ed use during wet periods keep the pasture and the sail
in good condition.

This soil is well suited to woodland. Many areas
remain in native hardwoods (fig. 8). Competing vegeta-
tion can be controlled by harvesting mature trees, thin-
ning, cutting cull trees, and weeding. Floodwater can
damage seedlings. Species that can tolerate the season-
al wetness should be planted. Restricting the use of
equipment during wet periods helps to prevent compac-
tion of the surface layer.

This soil is suited to either openland or woodland
wildlife habitat. If flooded, it furnishes a temporary feed-
ing and resting site for migrating and resident waterfowl.

Stream channels are in many areas. These areas are
generally enclosed by strongly sloping to very steep soils
on wooded hillsides. This setting favors picnicking,
hiking, and sightseeing. Flash flooding is a hazard if the
soil is used as a site for overnight camping or similar
activities.

Because of the flood hazard, this soil is generally
unsuited as a site for buildings and waste disposal sys-
tems. Levees or upstream structures can provide protec-
tion from floodwater.

Capability subclass liw.

334-—Birds silt loam. This nearly level, poorly drained
soil occurs mainly as low-lying areas on the more exten-
sive bottom land. It is subject to flooding for long periods
during the spring. Individual areas are long or round and
range from about 10 to 300 acres in size.

Typically, the surface layer is light brownish gray silt
ioam about 11 ‘inches thick. The substratum to a depth
of about 60 inches is light gray and gray silt loam mot-
tled with reddish yellow. In a few places a thin, compact
layer is in the' lower part of the substratum. In some
areas on bottom land along the Mississippi River, the
lower part of the substratum has strata of clay loam or
silty clay loam.

Included with this soil in mapping are small areas of
the somewhat poorly drained Wakeland soil on slight
rises and the somewhat clayey Piopolis soil in slight
depressions. Also included are a few areas where water
ponds for extended periods. Included areas make up
about 10 to 15 percent of this unit.

Water and air move through this soil at a moderately
slow rate, and surface runoff is slow to ponded. The
substratum ranges from medium acid to neutral. The
surface layer is friable and can be tilled easily, but it
tends to remain wet until late in spring. The seasonal
high water table is within 1 foot of the surface. Organic-
matter content is low in the surface layer. Natural fertility
is medium. Available water capacity is high.

Most areas are cultivated or pastured. Some are
wooded. This soil has good potential for cultivated crops
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if adequate drainage is provided. It also has good poten-
tial for hay or pasture. It has fair to good potential for

_ woodland and for most kinds of wildlife habitat. The

potential for most recreation uses, for building site devel-
opment, and for sanitary facilities is poor.

This soil is well suited to corn, soybeans, and grain
sorghum. Flooding and seasonal wetness are the main
problems. Adequate stream channels and levees can
reduce the flood hazard. Shallow surface ditches are
needed in many areas to remove standing water and
control the seasonal wetness. Diversions are needed in
some areas to intercept the runoff from higher lying
areas. Returning crop residue to the soil maintains fertil-
ity, improves tilth, and reduces crusting.

This soil is suited to grasses and .legumes for hay or
pasture. Species that are tolerant of wetness should be
selected. Clipping and spraying control weeds and brush.
Proper stocking rates, timely deferment of grazing, and
restricted use during wet periods keep the pasture and
the soil in good condition.

Some areas remain in native hardwoods. This soil is
suited to woodland. Suitable species grow waell if plant
competition is controlled by harvesting mature trees,
thinning, cutting cull trees, and weeding. The use of
equipment is limited by wetness, and flooding delays
harvesting in some years. Restricting the use of equip-
ment when the soil is wet helps to prevent compaction
of the surface layer.

This soil is well suited as habitat for openland, wood-
land, and wetland wildlife. Shallow water areas for water-
fowl can be developed easily.

‘This soil is generally unsuited as a site for buildings
and waste disposal systems because of the seasonal
wetness and the flood hazard. Levees can provide pro-
tection from floodwater.

" Capability subclass lilw.

420—Plopolis silty clay loam. This nearly level,
poorly drained soil is on flood plains along the major
streams. It is subject to frequent flooding for long peri-
ods in spring. Individual areas are long or round and
range from about 10 to more than 40 acres in size.

Typically, the surface layer is about 7 inches of mixed
grayish brown and dark brown silty clay loam. The sub-
soil is silty clay loam about 38 inches thick. It is light
brownish gray in the upper part and light gray and light
olive gray in the lower part. The substratum to a depth of
about 60 inches is light olive gray silty clay loam. In
some areas the subsoil has strata of loamy material and
silty clay. In a few areas the substratum has loamy rather
than silty layers below a depth of 3 feet.

Included with this soil in mapping are areas that have
received silty overwash. Also included are slightly
depressional areas of the more clayey Jacob and Karnak
soils. Included areas make up about 10 to 15 percent of
this unit.
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Water and air move through this soil at a slow rate,
and surface runoff is ponded. The seasonal high water
table is less than 1 foot from the surface. The subsoil is
strongly acid or very strongly acid. The surface layer is
firm and somewhat clayey. It dries slowly in spring and
clods if worked when wet. It is low in content of organic
matter. Natural fertility is low. Available water capacity is
high.

Most areas are cultivated or support native trees. This
soil has fair potential for cultivated crops, hay, and pas-
ture. It has good potential for woodland and for wetland
wildlife habitat. The potential for recreation uses, building
site development, and sanitary facilities is poor.

This soil is suited to corn, soybeans, and grain sor-
ghum if it is protected from overflow and adequately
drained. Shallow surface ditches are needed in many
areas to remove standing water and control the seasonal
wetness. Additions of crop residue or other organic ma-
terial can improve the tilth of the surface layer. Crops are
occasionally damaged by overflow during the growing
season.

This soil is well suited to woodland. Growth is im-
proved if competing vegetation is removed by harvesting
mature trees, .thinning, cutting cull trees, and weeding.
The use of equipment is limited by wetness and over-
flow, and hand planting is often necessary. Seedling

mortality can be reduced by planting suited species. Re-

stricting the use of equipment during wet periods helps
to prevent compaction of the surface layer.

Some areas provide habitat for wetland wildlife. A few
shallow water areas are evident, and many others could
be developed. This soil is suited to woodland wildlife
habitat if it is left in native vegetation.

This soil is generally unsuited as a site for buildings
and waste disposal systems because of the seasonal
wetness, the flood hazard, and frost action.

Capability subclass lllw.

422—Cape ‘silty clay loam. This nearly level, poorly
drained soil is mainly on low-lying benches on bottom
land along the Mississippi River. In a few areas it is on
the bottom land along Cypress Creek. In nearly all areas
it is on the protected side of the levee. The unprotected
areas are subject to frequent flooding for long periods in
spring. Individual areas are irregularly shaped or long
and range from about 5 to 50 acres in size.

Typically, the surface layer is dark grayish brown silty
clay loam about 12 inches thick. The subsoil is about 35
inches thick. It is mainly gray or grayish brown, mottled
silty clay or silty clay loam. The substratum to a depth of
about 60 inches is grayish brown silty clay loam. In
places the surface layer is darker. In some areas the
substratum-has strata of loamy material.

Included with this soil in mapping are a few areas
where slopes are short and steep. Also included are the
less acid Karnak soils in depressional areas and the less
clayey Piopolis soil on slight rises or near overflow chan-
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nels. Included areas make up about 10 to 15 percent of
this unit.

Water and air move through this soil at a very slow or
slow rate, and surface runoff is slow. The subsoil ranges
from extremely acid to strongly acid. The water table is
perched within 1 foot of the surface in spring. The sur-
face layer is firm and is somewhat difficult to till. It dries
slowly and clods if worked when wet. Organic-matter
content and natural fertility are low. Available water ca-
pacity is moderate.

Most areas are used for cultivated crops. This soil has
fair potential for cultivated crops, hay, and pasture and
good potential for trees. It has poor potential for most
recreation uses and fair potential for most kinds of wild-
life habitat. The potential for building site development
and septic tank absorption fields is poor.

This soil is suited to corn, soybeans, grain sorghum,
small grain, and grasses and legumes. Seasonal wet-
ness limits the choice of plants in some years. Shallow
surface ditches can reduce the wetness. Tilth and work-
ability can be improved by conservation tillage and by
incorporation of crop residue into the surface layer.

Only a small acreage is used for pasture or hay. Wet-
ness limits the choice of plants. Restricted use during
wet periods keeps the pasture and the soil in good
condition.

Many areas support native vegetation and provide
food and cover for woodland or wetland wildlife. Some
shallow water areas are evident, and many others could
be developed.

This soil has serious limitations as a site for buildings,
local roads and streets, and waste disposal systems.
Providing adequate drainage is difficult because water
moves very slowly through the soil. Flooding is a hazard
in the unprotected areas. Sewage lagoons can be in-
stalled only if properly designed and laid out and if ade-
quately protected from overflow.

Capability subclass lllw.

426—Karnak slity clay. This nearly level, poorly
drained or very poorly drained soil is on broad flats and
in narrow depressions on flood plains. It is subject to
rare flooding. Individual areas are mainly long or elliptical
and range from about 10 to 400 acres in size.

Typically, the surface layer is very dark gray silty clay
about 6 inches thick. The subsoil is dark gray and gray
silty clay or clay about 52 inches thick. The substratum
to a depth of about 75 inches is gray silty clay. In some
areas the subsoil and substratum have strata of silty clay
loam.

Included with this soil in mapping are areas near over-
flow channels that have received silty or loamy overwash
and some areas where the subsoil has slightly acid to
mildly alkaline layers. Also included are small areas of
Cairo soils on slight rises. These Cairo soils are loamy
within a depth of 40 inches. Included areas make up
about 10 to 15 percent of this unit. ,
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Water and air move through this soil at a very slow
rate, and surface runoff is slow to ponded. The seasonal
high water table is within 3 feet of the surface. The
subsoil is medium acid or strongly acid. This very clayey
soil shrinks during dry periods and swells during wet
periods. The surface layer is very firm and difficult to till,
and it dries out slowly. It clods if worked when wet. It is
low in content of organic matter. Natural fertility is low or
medium. Available water capacity is moderate. The sea-
sonal wetness and the clayey subsoil prevent deep pen-
etration of roots.

Most areas are cultivated or remain in native hard-
woods. This soil has poor to fair potential for cultivated
crops, hay, or pasture. It has fair potential for woodland
wildlife habitat and good potential for wetland wildlife
habitat. The potential for recreation uses, for building site
development, and for sanitary facilities is poor.

This soil is suited to soybeans and grain sorghum if it
is adequately drained and protected from overflow. It is
somewhat less suited to corn because of the moderate
available water capacity and the restricted penetration of
roots. Wheat is often damaged by water in winter. Shal-
low ditches and land leveling can provide drainage in
most areas. Surface tilth can be improved by a conser-
vation tillage system, in which most of the crop residue
is left on the surface. .

This soil is well suited to woodland. Seedling mortality
and plant competition are the main concerns of manage-
ment. Flooding and deposition can damage seedlings.
Plant competition can be controlled by harvesting mature
trees, thinning, cutting cull trees, and weeding. Hand
planting of species that can withstand wetness generally
obtains the best results.

Many areas support native vegetation and provide
food and cover for woodland or wetland wildlife. Some
shallow water areas are evident, and many others could
be developed.

This soil has serious limitations as a site for buildings,
local roads and streets, and waste disposal systems.
Providing adequate drainage is difficuit because water
moves very slowly through the soil.

Capability subclass lllw.

427—Burnside loam. This nearly level and gently
sloping, moderately well drained soil is on narrow bottom
land. It is subject to occasional flooding for brief periods
in spring. Individual areas are long and narrow and range
from about 5 to 30 acres in size.

Typically, the surface layer is dark brown loam about
14 inches thick. The subsoil is about 8 inches of dark
yellowish brown channery loam. The substratum to a
depth of about 60 inches is dark yellowish brown flaggy
or very flaggy loam. In places the surface layer is silt
loam. In some areas the subsoil has slightly acid layers.

Included with this soil in mapping are areas where a
loamy or silty surface layer is more than 24 inches thick,
areas where bedrock is within a depth of 40 inches, and
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areas, along some overflow channels, where the surface
layer is stony. Also included are some depressional
areas of the somewhat poorly drained Wakeland soil.
Included areas make up about 10 to 15 percent of this
unit.

Water and air move through this soil at a moderate
rate, and surface runoff is slow. The soil is strongly acid
or very strongly acid between depths of 10 and 40
inches. The seasonal high water table is at a depth of 3
to 5 feet in winter and spring. The surface layer is very
friable and dries quickly after rains. It is low in content of
organic matter. Natural fertility is medium. Available
water capacity is moderate. The penetration of roots is
restricted by the coarse fragments.

Most areas are woodland or pasture. This soil has
good potential for hay, pasture, and woodland and for
openland or woodland wildlife habitat. it has fair potential
for cultivated crops and for most recreation uses. The
potential for building site development and sanitary facili-
ties is poor.

This soil is suited to soybeans and grain sorghum, but
fields are long and narrow and access generally is limit-
ed. The soil is well suited to most vegetable crops.
Conservation tillage and crop residue management
reduce soil loss. Crops are damaged by floodwater
during the growing season in some years.

This soil is suited to pasture and hay. Clipping and
spraying are needed to control competing vegetation.
Proper stocking rates and restricted use during wet peri-
ods keep the pasture and the soil in-a good condition.

This soil is very well suited to woodland. Seedlings
can survive and grow well if competing vegetation is
controlled or removed by harvesting mature trees, thin-
ning, cutting cul! trees, and weeding. Restricting the use
of equipment when the soil is wet helps to prevent com-
paction of the surface layer.

Stream channels are in most areas of this soil. These
areas are generally enclosed by strongly sloping or mod-
erately steep soils on wooded hillsides. This setting
favors picnicking, hiking, and sightseeing. The possibility
of flash floods prohibits the use of this soil as a site for
overnight camping or similar activities.

This soil is generally unsuited as a site for buildings,
local roads and streets, and waste disposal systems
because of the flood hazard. Levees or upstream struc-
tures can provide protection from floodwater. Diversions
are needed in some areas to intercept runoff from higher
lying areas. Excessive seepage from lagoon reservoir
areas or from septic tank filter fields is likely. As a result,
the ground water supply can be contaminated. The soil
is fair roadfill material.

Capability subclass lls.

456—Ware loam. This nearly level and gently sloping,
moderately well drained soil is on ridges and natural
levees on the flood plain of the Mississippi River. it is on
the protected side of the levee and is subject to rare



24

flooding. Individual areas are mainly long and range from
about 5 to 100 acres in size.

Typically, the surface layer is very dark grayish brown
loam about 9 inches thick. The subsoil is about 12
inches thick. It is dark grayish brown loam over brown
fine sandy loam. The substratum o a depth of about 60
inches is mainly brown, stratified loamy very fine sand,
very fine sandy loam, loam, and fine sand. In places the
surface layer is dark grayish brown. ‘

Included with this soil in mapping are small sandy
areas and a few areas where slopes are short and
steep. Also included are areas of the more clayey
Medway soils in depressions. Included areas make up
about 10 to 15 percent of this unit.

Water and air move through the upper part of this soil
at a moderate rate and through the more sandy substra-
tum at a moderately rapid rate. The subsoil ranges from
medium acid to moderately alkaline. The seasonal high
water table is at a depth of 4 to 6 feet in spring. Surface
runoff is slow. The surface layer is very friable and can
be tilled easily. It dries quickly after rains and warms up
early in spring. It is moderate in content of organic
matter. Natural fertility is medium. Available water capac-
ity is moderate to low.

Most areas are cultivated. This soil has good potential
for cultivated crops, hay, pasture, woodland, and most
vegetables. It has fair to good potential for most recrea-
tion uses and good potential for woodland or openland
wildlife habitat. The potential is poor for building site
development and fair for septic tank absorption fields.

This soil is well suited to corn, soybeans, grain sor-
ghum, and vegetables. The somewhat limited available
water capacity is the main concern of management.
Conservation tillage, return of crop residue to the soil,
and cover crops can control soil blowing and water ero-
sion and conserve soil moisture. This soil is well suited
to irrigation, and a supply of water is generally available.

This soil is suitable as pastureland and hayland. Com-
peting vegetation can be controlled by clipping or spray-
ing. Proper stocking rates and restricted use during wet
periods keep the pasture and the soil in good condition.

This soil is one of the better building sites on the flood
plain along the Mississippi River, but it is generally un-
suited as a building site because of the possibility of a
break in the levee during high flood stages. Also, during
some periods when the water level is high, areas of this
soil are inaccessible because of ponded water on the
surrounding low-lying soils. The soil is a possible source
of roadfill material. Excessive seepage from lagoon res-
ervoir areas or from septic tank filter fields is likely. As a
result, the ground water supply can be contaminated.

Capability subclass lls.

475—Elsah silt loam. This nearly level and gently
sloping, well drained or somewhat excessively drained
soil is on narrow bottom land and adjacent to stream
channels on the more extensive bottom land. It is sub-
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ject to frequent flooding for brief periods from December
through May. Individual areas are mainly long and narrow
and range from about 10 to 75 acres in size.

Typically, the surface layer is dark brown siit loam
about 15 inches thick. The substratum to a depth of
about 60 inches is mainly strong brown, light yellowish
brown, and brown very cherty and very cobbly loam. In
places the surface layer is cherty. In some areas the
substratum has strongly acid layers.

Included with this soil in mapping are areas where the
silty surface layer is more than 25 inches thick and areas
where bedrock is within 40 inches of the surface. Also
included is the somewhat poorly drained Wakeland soil
in some depressional areas. Included areas make up
about 10 to 15 percent of this unit. .

Water and air move through the upper part of this soil
at a moderate rate and through the cherty material at a
moderately rapid rate. The substratum ranges from
medium acid to neutral. The surface layer is very friable
and can be tilled easily. It dries out quickly after rains
and warms up early in spring. It is low in content of
organic matter. Natural fertility is medium. Available
water capacity is moderate. The penetration of roots is
restricted by the coarse fragments.

Most areas are wooded. Some are farmed. This soil
has fair potential for cultivated crops and most recreation
uses. It has fair to good potential for hay, pasture, and
woodland and for openland or woodland wildlife habitat.
The potential for building site development and sanitary
facilities is poor.

This soil is well suited to corn, grain sorghum, and
most vegetables. Many fields are long and narrow, how-
ever, and access generally is limited. Overflow and pos-
sible stream cutting and scouring are the main concerns
of management. Returning crop residue to the soil helps
to maintain fertility, improves tilth, and reduces crusting.
Crops can be damaged during the growing season in
some years. Diversions are needed in some areas to
intercept runoff from higher lying areas.

This soil is suited to pasture and hay. Clipping and
spraying are needed to control competing vegetation.
Proper stocking rates and restricted use during wet peri-
ods keep the pasture and the soil in good condition.

Grain and seed crops and grasses and legumes can
be grown on this soil to improve openland wildlife habi-
tat. Trees and shrubs are easily established, and stands
of native trees provide good woodland wildlife habitat.

This soil is well suited to woodiand. Seedlings can
survive and grow well if competing vegetation is con-
trolled by thinning, weeding, and cutting cull trees. Re-
stricting the use of equipment during wet periods helps
to prevent compaction of the surface layer.

Stream channels cut through areas of this soil. Most -
areas are enclosed by moderately steep to very steep
soils on wooded hillsides. This setting favors picnicking,
hiking, and sightseeing. Overnight camping or similar ac-
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tivities should be avoided because flash flooding is a
hazard.

- This soil is generally unsuited as a site for buildings,
local roads and streets, and waste disposal systems
because of the flood hazard. Levees or upstream struc-
tures can provide protection from floodwater. The soil is
fair roadfill material. Excessive seepage from reservoir
areas of lagoons or from septic tank filter fields is likely.
As a result, the ground water supply can be contaminat-
ed.

Capability subclass lls.

589—Bowdre silty clay. This nearly level and gently
sloping, somewhat poorly drained soil is on low ridges in
sloughs or overflow channels on bottom land along the
Mississippi River. It is on the protected side of the levee
and is subject to rare flooding. Individual areas are long
and range from about 5 to 50 acres in size.

Typically, the surface layer is very dark grayish brown
silty clay about 11 inches thick. The subsoil is dark
brown silty clay loam or loam about 12 inches thick. The
substratum to a depth of about 60 inches is mainly dark
brown and brown very fine sandy loam that has strata of
loam and silt loam. In some areas the substratum has
strata of loamy fine sand or silty clay loam. In places the
surface layer is silty clay loam.

Included with this soil in mapping are Cairo and Darwin
soils in lower lying or depressional areas. These poorly
drained soils are deeper to loamy material than the
Bowdre soil. Also included are areas along overflow
channels where loamy overwash is evident. Included
areas make up about 10 to 15 percent of this unit.

Water and air move through the clayey upper part of
this soil at a slow rate and through the loamy lower part
at a moderate rate. Surface runoff is slow. The water
table is perched at a depth of 1 1/2 to 2 feet during the
period January through April. The subsoil and substratum
range from slightly acid to moderately alkaline. The sur-
face layer is firm and clayey. It is difficult to till and clods
if worked when wet. It cracks when it dries. It is moder-
ate in content of organic matter. Natural fertility is
medium. Available water capacity is high.

Most areas are cultivated. This soil has fair potential
for cultivated crops, hay, pasture, and openland or wood-
land wildlife habitat. It has good potential for woodland.
The potential for most recreation uses, for building site
development, and for sanitary facilities is poor.

This soil is suited to corn, soybeans, grain sorghum,
and wheat. In some areas water damages wheat. The
tilth of the surface layer is the main concern of manage-
ment. Tilling the clayey surface layer and preparing a
seedbed are difficult. Conservation tillage and additions
of crop residue or other organic material to the surface
layer improve tilth and reduce surface crusting and soil
loss.

This soil is suitable as pastureland and hayland. Over-
grazing or grazing when the soil is wet reduces produc-
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tivity and causes surface compaction, excessive runoff,
and poor tilth. ‘ :
This soil is generally not suited as a site for buildings,
local roads and streets, and waste disposal systems. A
break in the levee during high flood stages can result in
flood damage.
Capability subclass fw.

590—Cairo silty clay. This is a nearly level and gently
sloping, poorly drained soil on broad flats and in slight
depressions in the flood plain of the Mississippi River. It
is on the protected side of the levee. It is subject to
common flooding for brief periods in winter and spring
because of runoff from adjacent soils. Individual areas
are mainly long and range from about 5 to 75 acres in
size.

Typically, the surface layer is about 10 inches of black
silty clay. The subsoil is about 29 inches thick. It is very
dark grayish brown and dark gray silty clay in the upper
part and gray clay loam in the lower part. The substra-
tum to a depth of about 73 inches is olive gray loamy
very fine sand and light brownish gray fine sand. In some
areas the surface layer is silty clay loam. In a few areas
it is dark grayish brown.

Included with this soil in mapping are areas of Bowdre,
Darwin, and Gorham soils. Bowdre and Gorham soils are
mainly on slight rises. Bowdre soils are loamy within a
depth of 20 inches, and Gorham soils are less clayey
than the Cairo soil. Darwin soils are in slightly depres-
sional areas. They are generally clayey to a depth of 50
inches or more. Also included are areas where the sub-
soil is medium acid or strongly acid. Included soils make
up about 10 to 15 percent of this unit.

Water and air move through the clayey upper part of
this soil at a very slow rate. The subsoil ranges from
slightly acid to mildly alkaline. The surface layer is firm
and difficult to till. It clods if worked when wet and
cracks upon drying. It is moderate in content of organic
matter. Natural fertility is medium or high. Available water
capacity is low or moderate. The seasonal high water
table is generally within 2 feet of the surface.

Most areas are cultivated. This soil has fair potential
for cultivated crops, hay, pasture, woodland, and wildiife
habitat. The potential for recreation uses, building site
development, and sanitary facilities is poor.

This soil is suited to corn, soybeans, grain sorghum,
and wheat. Seasonal wetness and poor tiith are the main
concerns of management. In some areas water damages
wheat. Land leveling and surface ditches help to remove
excess water. Working the clayey surface layer is diffi-
cult, and seedbeds are often cloddy. Conservation tillage
and crop residue management maintain fertility, improve
tilth, and reduce soil loss. .

This soil is suitable as pastureland and hayland if it is
drained. Species tolerant of wetness should be selected.
Proper stocking rates, timely deferment of grazing, and
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restricted use during wet periods improve the condition
of the pasture and the soil.

Because of the possibility of flooding after a break in
the leves, this soil is generally unsuited as a site for
buildings, local roads and streets, and waste disposal
systems. Providing adequate drainage is difficult because
water moves very slowly through the soil. Drainage is
needed to control seasonal wetness and to carry runoff
away from footings or slabs during and after construc-
tion. If protection from overflow is adequate, sewage
lagoons that are properly designed and laid out can be
installed. If the basin extends into the loamy substratum,
however, seepage is likely to be excessive and the
ground water supply contaminated unless the basin floor
is adequately sealed.

Capability subclass Hiw.

682—Medway silty clay loam. This nearly level and
gently sloping, moderately well drained soil is on narrow
to broad, low ridges and natural levees along sloughs or
overflow channels on the flood plain of the Mississippi
River. It is on the protected side of the levee. It is
subject to occasional flooding for very brief periods in
winter and spring. Individual areas are mainly long and
range from about 5 to 150 acres in size.

Typically, the surface layer is very dark grayish brown
silty clay loam about 9 inches thick. The subsoil is about
27 inches thick. The upper part is very dark grayish
brown silty clay loam and dark grayish brown clay loam,
and the lower part is dark brown loam and very fine
sandy loam. The substratum to a depth of about 60
inches is brown and pale brown loamy very fine sand
and loamy fine sand. In places the surface layer and
subsoil are loam or silt loam.

Included with this soil in mapping are areas along
overflow channels where loamy overwash is evident and
a few areas where slopes are short and steep. Also
included are areas of Ware, Bowdre, and Gorham soils.
Ware soils are on slight rises. They contain more sand
than this Medway soil. Bowdre and Gorham soils are in a
position on the landscape similar to that of the Medway
soil or are low lying. Bowdre soils contain more clay in
the upper part than the Medway soil, and Gorham soils
are poorly drained. Included areas make up about 10 to
15 percent of this unit.

Water and air move through this soil at a moderate
rate, and surface runoff is slow. The subsoil ranges from
slightly acid to mildly alkaline. The seasonal high water
table is at a depth of 1 1/2 to 3 feet in winter and
spring. The surface layer is firm but generally can be
tilled easily. It is moderate or high in content of organic
matter. Natural fertility is high. Available water capacity
also is high. Plant roots readily penetrate the soil.

Most areas are cultivated. This soil has good potential
for cultivated crops, hay, pasture, and woodland and for
openland wildlife habitat. It has poor potential for building
site development and sanitary facilities.

SOIL SURVEY

This soil is well suited to corn, soybeans, grain sor-
ghum, wheat, and most vegetables. Erosion is a hazard
in the gently sloping areas. Conservation tillage, restrict-
ed use of equipment when the soil is wet, and the return
of crop residue or other organic material to the surface
layer keep the soil in good condition and reduce soil
loss.

This soil is one of the better building sites on the flood
plain of the Mississippi River, but it is generally unsuited
as a building site. Flooding is a hazard because of the
possibility of a break in the levee during high flood
stages. During some periods when the water level is
high, the site is inaccessible because of ponded water
on surrounding low-lying soils. Runoff and other excess
water should be removed during and after construction.
Because of excessive seepage, the effluent from septic
tank filter fields or basins of sewage lagoons can con-
taminate the ground water supply.

Capability class |.

787—Banlic slit loam. This nearly level, somewhat
poorly drained soil is mainly on slight rises on flood
plains. It is subject to rare flooding. Individual areas are
mainly irregular in shape and range from about 5 to 25
acres in size. '

Typically, the surface layer is dark grayish brown silt
loam about 8 inches thick. The subsurface layer is dark
grayish brown silt loam about 5 inches thick. The subsoil
is about 35 inches thick. The upper 9 inches is brown,
friable silt loam. The lower 26 inches is dominantly light
brownish gray, firm and brittle silt or silt loam that is
mottled with yellowish brown. It has white or light gray
uncoated silt grains. The substratum to a depth of about
60 inches is light brownish gray silt loam. In places the
subsoil is thinner and less dense.

Included with this soil in mapping are areas of Wake-
land and Haymond soils, which do not have a dense
layer in the subsoil. These soils generally are adjacent to
old stream channels where more recent material has
been deposited. They make up about 10 to 15 percent
of this unit. _

Water and air move through this soil at a slow rate,
and surface runoff is slow. The subsoil ranges from
medium acid to very strongly acid. The surface layer is
friable but tends to puddle or crust after hard rains if the
surface is bare. The penetration of roots and the down-
ward movement of water are restricted by the dense
subsoil. Organic-matter content is low in the surface
Iayer Natural fertility is medium. Available water capacnty
is moderate. The seasonal high water table generally is
perched above the subsoil.

Most areas are cultivated. This soil has fair potentlal
for cultivated crops, hay, pasture, woodland, and most
recreation uses. It has fair to good potential for wildlife
habitat. The potential for building site development and
septic tank absorption fields is poor.
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This soil is suited to corn, soybeans, grain sorghum,
and wheat. The main concerns of management are sea-
sonal wetness and tilth. Excess surface water and runoff
can be removed by surface ditches. Diversions are
needed in places to intercept runoff from higher lying
areas. Conservation tillage and the return of crop residue
or other organic material to the surface layer improve
tilth and conserve soil moisture.

This soil is generally unsuited as a site for buildings
and waste disposal systems because of the flood
‘hazard. Levees or upstream structures can provide pro-
tection from floodwater.

Capability subclass liw.

801B—Orthents, silty, 1 to 5 percent slopes. These
nearly level and gently sloping, somewhat poorly drained
or moderately well drained soils are in cut and fill areas
on uplands, mainly in borrow pits and fill areas. The
accompanying side slopes are short and steep. Individu-
al areas are mainly rectangular and range from about 10
to 50 acres in size.

In a typical profile, the surface layer is yellowish brown
silt loam. The substratum to a depth of about 60 inches
is multicolored silt loam. In many areas the soil has
strata of loam and silty clay loam. In some areas the
content of coarse fragments is 5 to 15 percent.

Included with these soils in mapping are stony areas
and areas where the soil is clayey or sandy. Also includ-
ed are areas where cinders, bricks, and other debris are
evident. Included areas make up about 10 to 15 percent
of this unit.

Water and air move through these soils at a slow or
moderately slow rate, and surface runoff is slow or
medium. Reaction is mainly medium acid or strongly acid
but ranges from extremely acid to mildly alkaline. Organ-
ic-matter content is low in the surface layer. Natural
fertility is low. Available water capacity is moderate to
high.

Most areas have been construction sites or sites asso-
ciated with construction. These soils have fair potential
for most uses. The use of these soils is affected by the
use of adjacent soils.

Most areas are suited to corn, soybeans, grain sor-
ghum, wheat, and grasses or legumes. Poor tilth, low
fertility, and wetness in the more nearly level areas or
.erosion in the more sloping areas are the main manage-
ment problems. Shallow surface ditches or diversion ter-
races are needed in some areas to remove excess
water. Conservation tillage, contour farming, cover crops,
and a conservation cropping system can help to prevent
excessive erosion and improve tilth. Returning crop resi-
due to the surface layer or adding other organic material
also improves tilth. Grassed waterways are needed in
places to safely convey runoff downslope. Lime is
needed in the more acid areas. If a high level of fertility
is maintained, plant roots can penetrate deeper and
grow more extensively. As a result, more water is availa-
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ble later in the growing season, particularly during dry
periods.

These soils generally are suited as sites for buildings,
local roads and streets, and waste disposal systems that
are properly designed and laid out. The seasonal wet-
ness, the erosion hazard, and the possibility of frost
action are the main concerns. Other concerns are the
steepness of some side slopes and the settling that is
likely to occur in fill areas unless the fill material has
been properly compacted. Particular attention is needed
to control wetness and remove onsite runoff. Septic tank
filter fields commonly do not function adequately be-
cause of the slow or moderately slow movement of
water through the soil. Sewage lagoons can be installed
only if they are properly designed and laid out.

Not assigned to a capability class or subclass.

802D—Orthents, loamy, 2 to 20 percent slopes.
These gently sloping to strongly sloping, well drained
soils are on side slopes, aprons, and crests of the levees
along the Mississippi River and Cedar Creek. Individual
areas are long and range from about 10 to 20 acres in
size.

In a typical profile, the surface layer is about 6 inches
of dark brown loam. The substratum to a depth of about
60 inches is multicolored loam or very fine sandy loam. It
has bands of silty clay loam in the lower part. In most
areas the soils are stratified, dominantly with loamy ma-
terial but also with loamy fine sand and fine sand. On the
levee along Clear Creek, they are less stratlfled and are
dominantly silt loam.

Included with these soils in mapping are wet borrow
pits and areas of clayey soils. These included areas
make up about 10 to 15 percent of the levee part of this
unit.

Water and air move through these soils at a moderate
rate. Surface runoff is medium to rapid. Reaction ranges
from slightly acid to moderately alkaline. Organic-matter
content is low in the surface layer. Natural fertility is
medium. Available water capacity is moderate.

Most areas are covered with grass. The poorly drained
included depressional areas are either wooded or inter-
mittently covered with water. In most areas these soils
have poor to fair potential for most uses. The use of
these soils is affected by the use of adjacent soils.

The more sloping areas on the levee are suited to
grasses and legumes. This plant cover protects the soil
against erosion. Proper stocking rates, pasture rotation,
and restricted use during wet periods keep the pasture
and the soil in good condition.

The included poorly drained borrow pits are suited to
woodland or wetland wildlife habitat. In most of the
slightly higher areas, mainly along the edges of the
borrow pits, trees are becoming established naturally.
Overflow water is likely to damage seedlings. Many
areas provide habitat for wetland wildlife. The extreme
wetness limits the choice of plants that can be grown as
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food for wildlife. Some shallow water areas are evident.
Others could be developed, but controlling the depth of
the water is difficult because of the flood hazard.

Not assigned to capability class or subclass.

852E—Alford-Wellston silt loams, 15 to 30 percent
slopes. This map unit consists of strongly sloping and
moderately steep, well drained soils on long hillsides
adjacent to drainageways or bottom land. Individual
areas are mainly long or irregularly shaped and range
from about 20 to 200 acres in size. They are about 55 to
75 percent Alford soil and 25 to 45 percent Wellston soil.
The Alford soil is on the upper and mid parts of side
slopes and on convex spur ridges, and the Wellston soil
is on the lower part of side slopes and ‘along lateral
drainageways that dissect the hillsides. These two- soils
occupy the same hillsides on a mostly wooded land-
scape and have not been separated in mapping.

Typically, the Alford soil has a dark brown and yellow-
ish brown silt loam surface layer about 9 inches thick.
The subsoil is mainly strong brown and dark brown silt
loam about 40 inches thick. The substratum to a depth
of about 66 inches is dark yellowish brown silt loam. In
places a thin, compact and brittle layer is in the lower
part of the subsoil. It has grayish streaks and mottles.

Typically, the Wellston soil has a very dark grayish
brown and yellowish brown silt loam surface layer about
13 inches thick. The upper 26 inches of the subsoil is
mainly yellowish brown silt loam. The lower part of the

subsoil to' a depth of about 62 inches is pale brown
channery loam and dark yellowish brown and yellowish

brown channery silty clay loam. -

Included with these soils in mapping are areas of the
moderately well drained Zanesville soils on the convex
spur ridges and areas of a stony soil along drainageways
and directly above and below bedrock escarpments.
Also included are some areas where the subsoil is
clayey and small areas of Burnside soils on bottom land.
Included areas make up about 10 to 15 percent of this
unit.

Water and air move through these soils at a moderate
rate, and surface runoff is rapid. The subsoil ranges from
extremely acid to medium acid. Organic-matter content is
low in the surface layer. Natural fertility is medium. Avail-
able water capacity is high. Plant roots generally can
readily penetrate these soils but are restricted in the
Wellston soil by the coarse fragments in the lower part
of the subsoil.

Most areas are woodland. These soils have poor po-
tential for cultivated crops, fair potential for hay or pas-
ture, and good potential for woodland and as habitat for
woodland wildlife. The potential for recreation uses,
building site development, and sanitary facilities is poor.

These soils are suited to pasture. Competing vegeta-
tion can be controlied by spraying or clipping. Pasture
rotation, proper stocking rates, and restricted grazing
during wet periods help to maintain the plant cover and

SOIL SURVEY

prevent excessive erosion. The less sloping areas are
suitable as hayland, but the steeper slopes limit the use
of equipment.

These soils are suited to woodland. The competnng
vegetation, the erosion hazard, and the equipment limita-
tion are the main problems. The competing vegetation
can be controlled by harvesting mature trees, thinning,
weeding, and cutting cull trees. The slope and the bed-
rock escarpments in the areas of Wellston soil hinder
planting and harvesting. The soils are easily eroded if
the plant cover is removed during logging operations.
Diverting surface water from haul roads and skid trails
helps to control erosion.

Many rolling to hilly areas are wooded. Carefully
planned trails or paths can be constructed for hiking and
sightseeing.. Control of erosion is needed.

These soils are generally unsuited as sites for build-
ings, local roads and streets, and waste disposal sys-
tems. Extensive: cutting and filling and extensive shaping
generally are needed. Coarse fragments and bedrock
interfere in some areas where cutting and shaping are
needed. The hazard of erosion is severe. Special design,
layout, and construction methods are needed. The cost
may be prohibitive.

Capability subclass Vle.

864—Pits, quarry, limestone. This miscellaneous
area consists mainly of nearly level and gently sloping
basins and the accompanying nearly vertical sides of
quarries. Individual areas are mainly rectangular and
range from about 10 to 80 acres in size.

The basins and sidewalls are mainly exposed limes-
tone bedrock. Strips of Alford soil are generally along the
top of the sidewalls, and a talus slope is along the basm
in places. Included in mapping are roads used in hauling
the quarried material, stockpiles of crushed limestone,
and some areas covered with machinery and debris.
Included areas make up about 10 to 15 percent of thls
unit.

Runoff is medium in most areas but is ponded in
depressional areas. Except for the bands of Alford soil
along the top of the sidewalls, the areas have sparse
plant cover or no plant cover.

This map unit has poor potential for most uses. Some
areas are suitable for paths and trails. Some depres-
sional areas are suitable as pond reservoir areas. Falling
rock is a hazard.

Not assigned to a capability class or subclass.

930F—Alford-Goss complex, 20 to 35 percent
slopes. This map unit consists of moderately steep and
steep, well drained soils on dissected hillsides and toe
slopes in the uplands. Individual areas are mainly irregu-
lar in shape and range from about 20 to 300 acres in
size. They are about 50 to 75 percent Alford soil and 25
to 50 percent Goss soil. The Alford soil is on the upper
part of the slopes on narrow ridgetops and on some foot
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slopes. The Goss soil is on the lower part of the slopes.
These two soils occupy the same hillsides on a dissect-
ed, wooded landscape and have not been separated in
mapping.

Typically, the Alford soil has a dark brown silt loam
surface layer about 7 inches thick. The subsoil is mainly
strong brown silt loam about 41 inches thick. The sub-
stratum to a depth of about 72 inches is strong brown
and yellowish brown silt loam. The subsoil is silty clay
loam in places. Chert fragments are in the lower part of
the subsoil in'some areas. .

. Typically, the Goss soil has a grayish brown and light
yellowish brown silt loam surface layer about 6 inches
thick. The subsoil is mainly very cherty silty clay loam
about 48 inches thick. The substratum to a depth of
about 60 inches is fractured chert bedrock. In places the
surface layer is cherty silt loam. In many places the
subsoil is reddish brown or yellowish red cherty silty clay
loam.

Included with these soils in mapping are some areas
of less sloping soils on the upper slopes and on narrow
ridgetops, steeper areas of soils in some coves, and
many areas, on the lower slopes, of a cherty or very
cherty loam that contains less clay in the subsoil. Also
included are some areas of the Elsah soil on narrow
bottom land. Included soils make up about 10 to 15
percent of this unit.

Water and air move through the Alford soil at a moder-
ate rate. They move through the upper part of the Goss
soil at a moderately rapid rate and through the lower part
at a moderate rate. Surface runoff is rapid. The subsoil
of both soils is mainly medium acid to very strongly acid,
but the lower part of the subsoil in the Goss soil ranges
to neutral. Organic-matter content is low in both soils.
Natural fertility is medium in the Alford soil and low in the
Goss -soil. Available water capacity is high in the Alford
soil and low in the Goss soil. The penetration of roots is
restricted by the chert fragments in the Goss soil.

Most areas remain in native woodland. These soils
have poor potential for most uses but have fair potential
for woodland and for woodland wildlife habitat.

The Alford soil is very well suited and the Goss soil
poorly suited to woodland. The equipment limitation and
a severe erosion hazard are the chief problems in man-
aging the soils as woodland. Trees adequately protect
the soils against erosion, but areas exposed during log-
ging can erode rapidly. Logging trails and roads should
be established on the contour if possible, and bare areas
should be seeded after logging. Diverting surface water
from haul roads and skid trails helps to control erosion.
The steep and moderately steep slopes hinder the
equipment used in cutting and removing logs, but special
equipment and safety precautions can overcome this
limitation.

In most areas the soils are hilly and very hilly and
wooded. Carefully planned trails or paths can be con-
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structed for hiking and sightseeing. Control of erosion is
needed.

Because they are steep and moderately steep, these
soils generally are unsuited as sites for buildings, local
roads and streets, and waste disposal systems. Other
limitations are the coarse fragments and bedrock, possi-
ble soil creep, and shrinking and swelling of the more
clayey material. The soils generally are well suited as
roadfill or as material supporting footings. The erosion
hazard is severe in exposed areas, and revegetating is
difficult. Special design, layout, and construction meth-
ods are needed. The cost may be prohibitive.

Capability subclass Vis.

930G—Goss-Alford complex, 30 to 70 percent
slopes. This map unit consists of steep and very steep,
well drained soils on ridgetops and dissected hillsides in
the uplands. Individual areas are irregularly shaped or
round and range from about 20 to more than 1,000
acres in size. They are about 50 to 80 percent Goss soil
and 20 to 45 percent Alford soil. The Goss soil is on the
mid and lower part of slopes and in coves, and the
Alford soil is on the upper part of the slopes and on
narrow ridgetops. The proportion of the Goss soil is
generally higher on south-facing slopes than on north-
facing slopes. The two soils are closely associated on
ridgetops and hillsides on a wooded landscape and have
not been separated in mapping.

Typically, the Goss soil has a very dark grayish brown
very cherty silt loam surface layer about 3 inches thick.
The subsurface layer is brown very cherty silt loam about
3 inches thick. The subsoil to a depth of about 60 inches
is strong brown very cherty or cherty silt loam, silty clay
loam, and silty clay.

Typically, the Alford soil has a dark brown and yellow-
ish brown silt loam surface layer about 6 inches thick.
The subsoail is yellowish brown silt loam about 61 inches
thick. The substratum to a depth of about 92 inches is
yellowish brown silt ioam. Chert fragments are in the
lower part of the subsoil and in the substratum in places.

Included with these soils in mapping are less sloping
areas near ridgetops and on some foot slopes; some
areas, in the southern part of the county, where cherty
limestone bedrock and shale bedrock are near the sur-
face; and, on many of the lower slopes and near the
southern part of the county, a soil that has a cherty or
very cherty loam subsoil. Also included is a sandy area,
of apparently wind-blown material, along Clear Creek
near State Route 146. Included areas make up about 10
to 15 percent of this unit.

Water and air move through the upper part of the
Goss soil at a moderately rapid rate and through the
lower part at a moderate rate. They move through the
Alford soil at a moderate rate. Surface runoff is very
rapid. The subsoil is mainly medium acid or very strongly
acid, but the lower part of the subsoil in the Goss soil
ranges to neutral. Organic-matter content is low in the
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surface layer of both soils. Natural fertility is low in the
Goss soil and medium in the Alford soil. Available water
capacity is low in the Goss soil and high in the Alford
soil. Slopes facing south are somewhat more droughty
than those facing north. The penetration of roots is re-
stricted by the cherty fragments in the Goss soil.

Most areas are native woodland. These soils have
poor potential for most uses but have fair potential for
woodland and for woodland wildlife habitat.

The Goss soil is poorly suited and the Alford soil very
well suited to woodland. The equipment limitation and a
severe erosion hazard are the main problems in manag-
ing these soils as woodland. Trees adequately protect
the soils against erosion, but areas exposed by logging
are rapidly eroded. Logging trails and roads should be
established on the contour if possible, and bare areas
should be seeded after logging. Diverting surface water
away from haul roads and skid trails helps to control
erosion. The steep and very steep slopes hinder the
equipment used in cutting and removing logs, but special
equipment and safety precautions can overcome this
limitation.

Because they are steep and very steep, these soils
are generally unsuited as sites for buildings, local roads
and streets, and waste disposal systems. Other limita-
tions are the coarse fragments and bedrock, possible
sail creep, and shrinking and swelling of the more clayey
material. The cherty material is suitable as roadfill or as
material supporting footings. The hazard of erosion is
severe, and revegetating exposed areas is difficult. Spe-
cial design, layout, and construction methods are
needed. The cost may be prohibitive.

Capability subclass Vlis.

940E—Zanesville-Westmore silt loams, 15 to 30
percent slopes. This map unit consists of strongly slop-
ing and moderately steep, moderately well drained and
well drained soils on long hillsides adjacent to drain-
ageways or bottom land. individual areas are mainly long
or round and range from about 20 to 500 acres in size.
They are about 30 to 70 percent Zanesville soil and 25
to 45 percent Westmore soil. The Zanesville soil is on
the upper and mid parts of side slopes and convex spur
ridges. The Westmore soil is on the lower part of slopes,
along lateral drainageways, and in some places above
and below bedrock escarpments. The two soils occupy
the same hillsides on a mostly wooded, dissected land-
scape and have not been separated in mapping.

Typically, the Zanesville soil has a dark grayish brown,
very dark grayish brown, and yellowish brown silt loam
surface layer about 6 inches thick. The subsoil is about
47 inches thick. The upper part is dominantly strong
brown silt loam. The lower part is a dense and brittle
fragipan. It is mainly brown silt loam that has pale brown
streaks and has common sand grains and stones and
boulders. The substratum to a depth of about 65 inches

SOIL SURVEY

is mixed strong brown and grayish brown silt loam. It has
common sand grains and scattered stones and boulders.

Typically, the Westmore soil has a dark grayish brown
and yellowish brown silt loam surface layer about 6
inches thick. The subsoil is silty clay loam about 52
inches thick. The upper 14 inches is yellowish brown,
and the lower 38 inches is mainly light brownish gray
and gray. The substratum to a depth of about 62 inches
is mixed brownish yellow and light gray silty clay. '

Included with these soils in mapping are stony areas
along drainageways and directly above and below bed-
rock escarpments, narrow areas of Burnside soil on
bottom land along small streams, and less sloping areas,
commonly on the convex spur ridges and on some of
the foot slopes. Also included are small areas of Alford
and Hosmer soils, which contain no coarse fragments to
a depth of more than 50 inches. Included areas make up
about 10 to 15 percent of this unit.

Water and air move through the upper part of the
Zanesville and Westmore soils at a moderate rate and
through the lower part of the subsoil at a moderately
slow rate. Surface runoff is rapid. The subsoil of the
Zanesville soil ranges from medium acid to very strongly
acid. In the Westmore soil, the upper part of the subsoil
is medium acid or strongly acid and the lower part
ranges from very strongly acid to mildly alkaline. Organ-
ic-matter content is low in the surface layer. Natural
fertility is low. Available water capacity is moderate in the
Zanesville soil and moderate or high in the Westmore
soil. The penetration of roots is restricted in the Zanes-
ville soil by the fragipan and in the Westmore soil by the
clayey lower part of the subsoil. Water is commonly
perched on the fragipan in the Zanesville soil during
rainy periods.

Most areas are native woodland. These soils have
poor potential for cultivated crops and fair potential for
hay and pasture. They have good potential for woodland
and for woodland wildlife habitat. The potential for recre-
ation uses, building site development, and sanitary facili-
ties is poor.

These soils are suited to pasture. In the less sloping
areas they are suitable as hayland, but the -steeper
slopes limit the use of equipment. Also, stones and boul-
ders are evident in some areas. Erosion is a severe
hazard. Pasture rotation, proper stocking rates, and re-
stricted grazing during wet periods keep the pasture and
the soil in good condition.

These soils are suited to woodland. In many areas
they support stands of trees. Competing vegetation, the
erosion hazard, and the equipment limitation are the
main concerns of management. Competing vegetation
can be controlled or removed by harvesting mature
trees, thinning, cutting cull trees, and weeding. In some
areas planting or harvesting is difficult because of the
slope, the stones, and the bedrock escarpments. The
soils are easily eroded if exposed during logging oper-
ations. Diverting surface water away from haul roads and
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skid trails helps to control erosion. Planting on the con-
tour and in a plant cover or mulch helps to control
erosion before the seedlings are established.

In most areas these soils are rolling or hilly and sup-
‘port native vegetation. Bedrock escarpments are on
many side slopes. Also, the water in- streams and drain-
ageways commonly cascades over stones and ledges.
Carefully planned trails or paths can be constructed for
hiking and sightseeing. Control of erosion is needed.

Because they are strongly sloping and moderately
steep, these soils are generally unsuited as sites for
buildings, local roads and streets, and waste disposal
systems. Extensive cutting and filling and extensive land
shaping generally are needed. The slope is less restric-
tive on the convex spur ridges and some of the foot
slopes. Erosion is a severe hazard in disturbed areas.
Laying out developments on the contour generally re-
duces the amount of cutting or filling that is needed. It
also reduces the erosion hazard. Special design, layout,
and construction methods are needed for buildings. The
cost may be prohibitive.

Capability subclass Vle.

954E—Alford-Baxter complex, 15 to 30 percent

slopes. This map unit consists of strongly sloping and
moderately steep, well drained soils on hillsides adjacent
to drainageways or bottom land. individual areas are
long or oval and range from about 10 to 200 acres in
size. They are about 50 to 70 percent Alford soil and 25
to 40 percent Baxter soil. The Alford soil is on the mid
and upper parts of slopes, and the Baxter soil is on the
lower part of slopes and along drainageways. These
soils occupy the same hillsides, generally on a wooded,
dissected landscape, and have not been separated in
mapping. '
- Typically, the Alford soil has a dark brown and light
yellowish brown siit loam surface layer about 9 inches
thick. The subsoil is strong brown silt loam or silty clay
loam about 40 inches thick. The substratum to a depth
of about 60 inches is brown silt loam. In places a thin,
compact and brittle layer is in the lower part of the
subsoil.

Typically, the Baxter soil has a dark brown cherty silt
loam surface layer about 2 inches thick. The subsurface
layer is about 13 inches thick. The upper part is pale
brown cherty silt loam, and the lower part is light yellow-
ish brown very cherty silt loam. The subsoil to a depth of
about 70 inches is mainly red cherty silty clay and cherty
clay. In places the surface layer is silt loam.

Included with these soils in mapping are bands of a
soil that is 20 to 40 inches deep to cherty material. Also
included are areas of the Elsah soil along narrow bottom
land, some areas on the lower slopes where limestone
crops out, and some sinkholes. Included areas make up
about 10 to 15 percent of this unit.

Water and air move through these soils at a moderate
rate, and surface runoff is rapid. Organic-matter content
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is low in the surface layer. Natural fertility is medium in
the Alford soil and low in the Baxter soil. Available water
capacity is high in the Alford soil and moderate in the
Baxter soil. The penetration of plant roots is restricted by
the cherty fragments and the high content of clay in the
Baxter soil.

Most areas are woodland or pasture. These soils have
poor potential for cultivated crops and fair potential for
hay or pasture. The potential for woodland and for wood-
land wildlife habitat is good. The potential for recreation
uses, building site development, and sanitary facilities is
poor.

These soils are suited to pasture. In the less sloping
areas they are suited to hay, but the steeper slopes limit
the use of equipment. Erosion is a severe hazard. Pas-
ture rotation, proper stocking rates, and restricted graz-
ing during wet periods keep the pasture and the soil in
good condition.

These soils are well suited to woodland. In many
areas they support stands of trees. Competing vegeta-
tion, the erosion hazard, and the equipment limitation are
the main concerns of management. Competing vegeta-
tion can be controlled or removed by harvesting mature
trees, thinning, weeding, and cutting cull trees. The slope
and the limestone outcrops in places restrict planting or
harvesting. The soils are easily eroded if exposed during
logging operations. Diverting surface water away from
haul roads and skid trails helps to control erosion. Plant-
ing trees on the contour and in a plant cover or mulch
helps to prevent excessive erosion before the seedlings
are established. Restricting the use of equipment during
wet periods helps to prevent compaction of the surface
layer. :

In most areas these soils are rolling or hilly and
wooded. The setting favors picnicking, hiking, and similar
activities. Carefully planned trails or paths can be con-
structed for sightseeing and hiking. The hazard of ero-
sion, however, is severe, and erosion control is needed.

Because they are strongly sloping and moderately
steep, these soils are generally unsuited as sites for
buildings, local roads and streets, and waste disposal
systems. Extensive cutting and filling and extensive land
shaping generally are needed. Subsidence can occur in
the sinkholes. The erosion hazard is severe. Special
design, layout, and construction methods are needed.
The cost may be prohibitive.

Capability subclass Vie.

977F—Weliston-Neotoma complex, 20 to 35 per-
cent slopes. This map unit consists of moderately steep
and steep, well drained soils on hilisides in the uplands.
Individual areas are long or oval and range from about
20 to 100 acres in size. They are about 35 to 60 percent
Wellston soil and 20 to 55 percent Neotoma soil. The
Wellston soil is generally on the upper slopes on convex
spur ridges between drainageways. The Neotoma soil is
on the lower part of the slopes along drainageways and
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in places on slopes along bedrock escarpments. The
proportion of the Neotoma soil is generally higher on
south-facing slopes than on north-facing slopes. The two
soils occupy the same hillsides on a dissected, wooded
landscape and have not been separated in mapping.

Typically, the Wellston soil has a dark grayish brown
and pale brown silt loam ‘surface layer about 9 inches
thick. The subsoil is about 31 inches thick. The upper
part is mainly strong brown silt loam, and the lower part
is strong brown very channery silty clay loam. The sub-
stratum to a depth of about 60 inches is multicolored
very channery loam. In places a thin, compact and brittle
layer is in the lower part of the subsoil.

Typically, the Neotoma soil has a very dark grayish
brown and dark grayish brown stony silt loam surface
layer about 3 inches thick. The subsurface layer is dark
brown flaggy silt loam about 7 inches thick. The subsoil
is about 26 inches thick. The upper part is yellowish
brown and strong brown flaggy silt loam. The lower part
of the subsoil and the substratum to a depth of about 48
inches are multicolored very channery loam. Sandstone
and siltstone bedrock that has thin bands of shale is at a
depth of about 48 inches. In places no stony or flaggy
coarse fragments are in the surface layer or the upper
part of the subsoil.

Included with these soils in mapping are areas where
boulders and rock ledges are common and some areas
where bands of clayey material that weathered from
shale are evident. Also included are small areas of the
more silty Zanesville soils, which have a fragipan; a few
areas where limestone bedrock is evident; and some
areas of Burnside soils on narrow bottom land next to
small stream channels. Included areas make up about
10 to 15 percent of this unit.

Water and air move through the Wellston soil at a
moderate rate and through the Neotoma soil at a moder-
ately rapid rate. Surface runoff is rapid or very rapid. The
subsoil of both soils ranges from medium acid to ex-
tremely acid. Organic-matter content is low in the surface
layer. Natural fertility is medium in the Weliston soil and
low in the Neotoma soil. Available water capacity is high
in the Wellston soil and low in the Neotoma soil. The
coarse fragments throughout the Neotoma soil and in
the lower part of the subsoil in the Wellston soil restrict
root growth.

.Nearly all areas support native hardwoods. These soils
have poor potential for most uses but have fair potential
for woodland and for woodland wildlife habitat.

These soils generally are well suited or very well
suited to woodland. The Wellston soil on slopes facing
south and west, however, is only moderately well suited
to woodland. The equipment limitation and the erosion
hazard are the main concerns of management. The mod-
erately steep and steep slope, the stones, and the bed-
rock escarpments hinder planting and harvesting equip-
ment. If the soils are exposed, the hazard of erosion is
severe. Establishing logging roads and trails on the con-
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tour helps to control erosion. Diverting surface water
away from haul roads and skid trails also helps to control
erosion. Bare areas should be seeded with grasses and
legumes. ‘

These soils are mainly on long slopes that have a
significant range in elevation. Generally, the slopes are
wooded and have bedrock escarpments. Also, the water
in many of the drainageways or streams cascades over
stones and ledges. The rugged landscape is an appeal-
ing setting for hiking and sightseeing, particularly in
autumn, when boulders and escarpments show through
the colorful hardwood foliage.

Because of the moderately steep and steep slope, the
stoniness, and the shallowness to bedrock, these soils
are generally unsuited as sites for buildings, local roads
and streets, and waste disposal systems. Special design,
layout, and construction methods are needed for build-
ings. The cost may be prohibitive.

Capability subclass Vils.

1334—Birds silt loam, wet. This nearly level, poorly
drained soil is mainly on broad flats or in depressional
areas on the wider bottom land. It is subject to frequent
flooding for long periods in spring. Individual areas are
mainly long or round and range from about 5 to 200
acres in size.

Typically, the surface layer is light brownish gray silt
loam about 11 inches thick. The substratum to a depth
of about 60 inches is light gray or gray silt loam that has
reddish mottles. In places the lower part of the substra-
tum has strata of silty clay loam. In some areas strongly
acid layers are in the substratum.

Included with this soil in mapping are slightly higher
areas of the somewhat poorly drained Wakeland soil.
Also included are small areas of the somewhat clayey
Piopolis soil. Included soils make up about 10 to 15
percent of this unit.

Water and air move through this soil at a moderately
slow rate, and surface runoff is ponded. The seasonal
high water table is at or near the surface. Organic-matter
content is low in the surface layer. Natural fertility is
medium. Available water capacity is high.

Most areas are native hardwood. This soil has fair
potential for woodland and poor potential for cultivated
crops, hay, and pasture. The potential for woodland and
wetland wildlife habitat is good. The potential for recrea-
tion uses, building site development, and sanitary facili-
ties is poor.

This soil is generally unsuited to corn, soybeans, and
grain sorghum because it is wet. Shallow ditches can
provide drainage if adequate outlets are available.

This soil is suitable as pastureland and hayland if spe-
cies that are tolerant of wet sites are selected. Timely
deferment of grazing, restricted use during wet periods,
and proper stocking rates improve the condition of the
pasture and the soil.
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This soil is suited to woodland. The equipment limita-
tion is severe and seedling mortality moderate because
the soil is wet. In most areas trees can be planted during
dry periods if species tolerant of wet sites are selected.
Competing vegetation can be removed by thinning or by
cutting cull trees. Restricting the use of equipment during
wet periods prevents compaction of the surface layer.

Many areas provide habitat for wetland wildlife. Some
shallow water areas are evident, and many others could
be developed easily. The wetness limits the choice of
plants that can be grown to provide food for wetland
wildlife. This soil is well suited as habitat for woodland
wildlife if it is left in native vegetation.

Because of the wetness and the flood hazard, this soil
is generally unsuited as a site for buildings and waste
disposal systems. Providing a system of levees and
pumps or filling in the area can help to overcome these
limitations.

Capability subclass Vw.

1426—Karnak silty clay, wet. This nearly level, very
poorly drained soil is on broad flats and in narrow de-
pressions on flood plains. It is subject to frequent flood-
ing for long periods in spring. Individual areas are mainly
long and narrow or oblong and range from about 5 to
more than 200 acres in size.

Typically, the surface layer is dark gray silty clay about
8 inches thick. The subsoil is dark gray silty clay about
44 inches thick. The substratum to a depth of about 60
inches is gray silty clay. In some areas the subsoil or
substratum has strata of silty clay loam.

Included with this soil in mapping are areas near over-
flow channels where silty overwash is evident and small
areas of Cairo soils on slight rises. Cairo soils are loamy
within" a- depth of 40 inches. Also included are some
areas where the subsoil has slightly acid to mildly alka-
line -layers. Included areas make up about 10 to 15
percent of this unit.

Water and air move through this soil at a very slow
rate. Surface runoff is ponded. The seasonal high water
table is at or near the surface for extended periods in
most years. The subsoil is medium acid or strongly acid.
The surface layer is very hard when dry and very sticky
when wet. Clods form if the soil is worked when wet.
This very clayey soil shrinks during dry periods and
swells during wet periods. Organic-matter content is low
in the surface layer. Natural fertility is low or medium.
Available water capacity is moderate. The penetration of
roots is restricted by the fluctuating water level and by
the high content of clay.

Most areas are woodland. A few areas are pastured.
This soil has poor potential for cultivated crops and hay.
It has fair potential for pasture and woodland and good
to fair potential for wetland and woodland wildlife habitat.
The potential for recreation uses, building site develop-
ment, and sanitary facilities is poor.
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This soil generally is not suited to cultivated crops or
hay because of the extended seasonal wetness and the
overflow hazard. A few areas are pastured. Grasses and
legumes that can tolerate wet sites should be selected.
Restricted use during wet periods, timely deferment of
grazing, and proper stocking rates improve the condltlon
of the pasture and the soil.

The soil is well suited to woodland. Seedling mortality,
plant competition, and the equipment limitation are prob-
lems. Plant competition can be controlled by harvesting
mature trees, thinning, and cutting cull trees. Most areas
can be hand planted during the drier periods. Trees that
are tolerant of wet sites should be selected.

Many areas provide habitat for wetland or woodland
wildlife. Some shallow- water areas are evident, and
many others could be developed. The wetness limits the
choice of plants that can be grown as food for wildlife.

The soil has serious limitations as a site for buildings,
local roads and streets, and waste disposal systems.
Because it is depressional, it is subject to ponding for
long periods and to overflow during rainy periods. Provid-
ing adequate drainage is difficult because water moves
very slowly through the soil and the soil is in a low-lying
position on the landscape.

Capability subclass Vw.

3071—Darwin siity clay, frequently flooded. This
nearly level, poorly drained and very poorly drained soil
is on broad flats and in overflow channels on the flood
plain of the Mississippi River. It is in the unprotected
area between the levee and the river. It is subject to
frequent flooding for long periods in winter and spring.
Individual areas are mainly long and range from about 15
to 200 acres in size.

Typically, the surface layer is very dark gray silty clay
about 8 inches thick. The subsoil is very dark gray and
dark gray silty clay about 19 inches thick. The substra-
tum to a depth of about 63 inches is dark gray, stratified
snlty clay and silty clay loam. In places the surface layer
is silty clay loam. In some areas the substratum has
strata of clay loam, loam, or fine sandy loam.

Included with this soil in mapping are areas where
sandy or silty overwash is on the surface. Also included
are areas of Cairo soils on similar or higher positions and
areas of the somewhat poorly drained Medway soils on
slight ridges. Included areas make up about 10 to 15
percent of this unit.

Water and air move through this soil at a very slow
rate, and surface runoff is slow to ponded. The subsoil
and substratum are slightly acid to moderately alkaline.
The seasonal high water table is within 2 feet of the
surface in winter and spring. The surface layer is very
firm and difficult to till. It is very sticky when wet and very
hard when dry. Clods form if the surface soil is worked
when wet. The soil swells during wet periods and shrinks
during dry periods. Organic-matter content and natural
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fertility are medium. Available water capacity is moder-
ate.

Most areas are cultivated. Some are wooded. This soil
has poor potential for cultivated crops, hay, and pasture.
It has fair potential for trees, poor potential for recreation
uses, and good potential for wetland wildlife habitat. The
potential for building site development and sanitary facili-
ties is poor.

This soil generally is not suited to cultivated crops
because it is frequently flooded in winter and spring.
Annual summer crops, such as soybeans or grain sor-
ghum, are planted in most areas. Flooding late in spring
and early in fall is the main concern of management.
Poor tilth and wetness are additional concerns. Planting
early maturing crops reduces the risk of damage by
floodwater. Conservation tillage and the return of crop
residue to the soil improve tilth. Shallow ditches are
effective in removing excess surface water.

This soil is moderately well suited to woodland. Seed-
ling mortality and the equipment limitation are problems.
Flooding and deposition result in some damage to seed-
lings. Flooding can delay-or interrupt planting and log-
ging.

Building site development, local roads, and onsite
waste disposal systems generally are unsuitable on this
soil because of the frequent flooding. Overcoming the
flooding is not practical in most areas.

Capability subclass Vw.

3092—Sarpy fine sand, frequently flooded. This
nearly level to gently sloping, excessively drained soil is
on ridges and natural levees on the flood plain of the
Mississippi River. It is in the unprotected area between
the levee and the river. It is subject to frequent flooding
in winter and spring. Individual areas are long and range
from about 5 to 30 acres in size.

Typically, this soil has a recently deposited surface
layer of light gray fine sand about 6 inches thick. The
subsurface layer is about 4 inches of brown loamy fine
sand. The substratum to a depth of about 60 inches is
brown loamy fine sand over yellowish brown, stratified
loamy fine sand and fine sandy loam. In places the
recent sandy deposition is not evident. In some areas
the substratum has bands of loam and silt loam.

Included with this soil in mapping are a few areas
where slopes are short and steep. Also included, in
swales or slight depressions, are the well drained loamy
Ware soils and the somewhat poorly drained silty
Medway soils. Included areas. make up about 10 to 15
percent of this unit.

Water and air move through thls soil at a rapid rate,
and surface runoff is slow. Organic-matter content and
natural fertility are low. Available water capacity also is
low. The surface layer is loose or very friable and can be
tilled easily. It dries quickly after rains and warms up
early in spring.
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Most areas support recently established trees and
shrubs. This soil has fair potential for cultivated crops
and pasture. It has poor potential for woodland and for
wildlife habitat. It generally has poor potential for recrea-
tion uses, building site development, and sanitary facili-
ties.

Because of the frequent flooding and scouring in
winter and spring, this soil is generally suited only to
annual summer crops, such as soybeans or grain sor-
ghum. Planting early maturing crops reduces the risk of
damage by floodwater. Flooding late in spring and early
in fall and droughtiness in summer are the main con-
cerns of management.

.Grasses and legumes are suited to this soil. They are
seldom planted, however, because of the flooding.

This soil is unsuited as a site for buildings, local roads,

“and waste disposal systems because of the frequent

flooding.
Capability subclass IVw.

3456—Ware fine sandy loam, frequently flooded.
This nearly level and gently sloping, moderately well
drained soil is on ridges and natural levees on the flood
plain of the Mississippi River. it is in the unprotected
area between the levee and the river. It is subject to
frequent flooding for brief periods in fall and spring. Indi-
vidual areas are mainly fong and range from about 15 to
300 acres in size.

Typically, the surface layer is dark grayish brown and
pale brown fine sandy loam and loam about 7 inches
thick. Beneath this is a layer of dark grayish brown and
dark gray, stratified silty clay loam and silt loam about 9
inches thick. The substratum to a depth of about 60
inches is mainly brown, stratified loam, very fine sandy
loam, and loamy fine sand. In some areas the substra-
tum is mainly loamy fine sand.

Included with this soil in mapping are areas of a loose
fine sand and areas where slopes are short and steep.
Also included are areas of the more clayey Medway soil
in depressions. Included areas make up about 10 to 15
percent of this unit.

Water and air move through the upper part of this soil
at a moderate rate and through the more sandy substra-
tum at a moderately rapid rate. Surface runoff is slow.
Below the surface layer, reaction is mildly alkaline or
moderately alkaline. The seasonal high water table is at
a depth of 4 to 6 feet in spring. The surface layer is very
friable and can be tilled easily. It dries out quickly after
rains and warms up early in spring. It is medium in
content of organic matter. Natural fertility is medium.
Available water capacity is moderate.

Most areas are cultivated or support native stands of
trees. This soil has poor potential for cultivated crops,
hay, and pasture and good potential for woodland and
for openland or'woodland wildlife habitat. The potential
for recreation uses, building site development, and sani-
tary facilities is poor.
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This soil is poorly suited to corn, soybeans, and grain

sorghum.  Flooding early in fail or late in spring is the

main concern of management. Floodwater severely dam-
ages crops during the growing season in some years.
Planting short-season crops reduces the risk of damage.

This soil is poorly suited to woodland. Flooding and
deposition can result in damage to seedlings. Flooding
can delay or interrupt planting and logging. Because of
the frequent flooding, this soil is generally unsuited as a
site for buildings, local roads and streets, and waste
disposal systems. Overcoming the flood hazard is not
feasible in most areas.

Capability subclass IVw.

3590—Cairo silty clay, frequently flooded. This
poorly drained soil, which is mainly nearly level but also
is gently sloping, is in the unprotected area between the
levee and the Mississippi River. It is subject to frequent
flooding for long periods in winter and spring. Individual
areas are mainly long and range from about 10 to 100
acres in size.

Typically, the surface layer is very dark gray silty clay
about 11 inches thick. The subsoil is about 21 inches of
dark grayish brown and dark gray light silty clay. The
substratum to a depth of about 68 inches is brown very
‘fine sandy loam over mixed grayish brown, gray, and
brown strata of loam and silty clay loam. In places the
surface layer is silty clay loam.

Included with this soil in mapping are areas along
overflow channels where loamy overwash is evident and
a.few areas where slopes are short and steep. Also
included are areas of the somewhat less clayey Medway
soils on slight rises and slightly depressional areas of
Darwin soils. The Darwin soils are generally more than
50 inches deep over loamy material. Included areas
make up about 10 to 15 percent of this unit.

Water and air move through the clayey upper part of
this soil at a very slow rate and through the sandy or
loamy lower part at a moderately rapid rate. The subsoil
ranges from slightly acid to mildly alkaline. The clayey
surface layer is firm and difficult to till. It is sticky, and it
clods if worked when wet. It cracks when dry. It is
medium in content of organic matter. Natural fertility is
medium or high. Available water capacity is moderate or

high. The seasonal high water table is generally less

than 1 foot from the surface.

Most areas are cultivated or remain native woodland.
This soil has poor to fair potential for cultivated crops,
hay, and .pasture. It has fair to good potential for wood-
land and as habitat for wetland wildlife. The potential for
recreation uses, building site development, and sanitary
facilities is poor.

This soil is poorly suited to corn, soybeans, and grain
sorghum. Flooding late in spring and early in fall is the
main concern of management. Floodwater is likely to
damage crops during the growing season in some years.
Planting short-season crops reduces the risk of damage.
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Tilth can be improved by conservation tillage and by
returning crop residue to the surface layer or adding
other organic material. Shallow ditches are effective in
removing excess surface water.

If left in native vegetation, this soil is well suited to
woodland wildlife habitat. If cleared, it is well suited to
the development of shallow water areas for waterfowl
and other wetland wildlife.

Many areas remain in native hardwoods. This soil is
well suited to woodland. Seedling mortality and the
equipment limitation are problems. Compacting the
clayey surface layer around roots is difficult. Hand plant-
ing commonly is needed for the best results. Flooding
and deposition are likely to result in damage to seedlings
and to delay or interrupt planting or harvesting.

This soil is generally unsuited as a site for buildings,
local roads and streets, and waste disposal systems
because of the flood hazard and the possibility of stream
cutting and scouring.

Capability subclass Vw.

3682—Medway silty clay loam, frequently flooded.
This nearly level and gently sloping, somewhat poorly
drained soil is on narrow to broad, low ridges and natural
levees in sloughs or overflow channels on the flood plain
of the Mississippi River. It is in the unprotected area
between the levee and the river. It is subject to frequent
flooding for very brief periods in winter and spring. Indi-
vidual areas are long or irregularly shaped and range
from about 10 to 200 acres in size.

Typically, the surface layer is about 27 inches of very
dark grayish brown silty clay loam that has thin strata of
pale brown silt loam. The subsoil is about 8 inches of
brown foam and dark gray silt loam. The substratum to a
depth of about 60 inches is pale brown loamy very fine
sand over strata of brown very fine sandy loam and
loam. In places the surface layer is silt loam.

Included with this soil in mapping are areas along
overflow channels where sandy overwash is evident and
a few areas where slopes are short and steep. Also
included are areas of Ware and Cairo soils. The moder-
ately well drained Ware soil is on slight rises. It is more
sandy than this Medway soil. The poorly drained Cairo
soil is in similar or slightly depressional areas. It is more
clayey in the upper part than the Medway soil. Included
areas make up about 10 to 15 percent of this unit.

Water and air move through this soil at a moderate
rate, and surface runoff is slow. The subsoil ranges from
slightly acid to moderately alkaline. The seasonal high
water table is at a depth of 1 1/2 to 3 feet in winter and
spring. The surface layer is friable or firm. It generally
can be tilled easily. It is medium or high in content of
organic matter. Natural fertility is- high. Available water
capacity also is high.

Most areas are cultivated or remain native woodland.
This soil has poor to fair potential for cultivated crops.
The potential is good for woodland and fair to good for
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woodland or openland wildlife habitat. it is poor for most
recreation uses, for building site development, and for
sanitary facilities.

This soil is moderately suited to soybeans, grain sor-
ghum, and corn. The main concern of management is
flooding late in spring and early in fall. Floodwater is
likely to damage crops during the growing season in
some years. Planting short-season crops reduces the
risk of damage.

This soil is well suited to woodland. Seedlings can
survive and grow well if plant competition is controlled by
thinning, by weeding, and by cutting cull trees. Flooding
and deposition can result in some damage to seedlings.
Flooding can delay or interrupt planting or logging.

This soil is generally unsuited as a site for buildings,
local roads or streets, and waste disposal systems be-
cause of the flood hazard. Overcoming the flood hazard
is not feasible in most areas.

Capability subclass IVw.

4426—Karnak clay, ponded. This nearly level, very
poorly drained soil is in depressions in flood plains,
sloughs, or oxbows where water ponds for extended
periods in most years. Most areas are long and narrow
or elliptical and range from about 20 to 100 acres in
size.

Typically, the surface layer is very dark grayish brown
silty and mucky material about 5 inches thick. Below this
is dark gray clay about 48 inches thick. The substratum
to a depth of about 60 inches is gray silty clay loam. In
some areas the subsoil has strata of silt loam or silty
clay loam.

Water and air move very slowly through this soil. Sur-
face runoff is ponded for long periods in most years.
This very clayey soil shrinks in dry periods and swells in
wet periods. Organic-matter content is high in the mucky
surface layer. Natural fertility is low to medium. Available
water capacity is high.

Because it is in depressions, has a high content of
clay, and is ponded for long periods, this soil has poor
potential for most uses. It has better potential for wet-
land wildlife habitat (fig. 9). In some spring-fed areas,
water quality is high. These areas provide habitat for
migratory fowl and for fish, turtles, and similar wetland
wildlife. )

Capability subclass Vliw.

5308D—Alford soils, karst, 2 to 20 percent slopes.
These gently sloping to strongly sloping, well drained,
slightly eroded to severely eroded soils are mainly on
ridges between depressions and on the conical sides of
the depressions associated with a karst terrain (fig. 10).
Soil accumulates in the karst depressions or sinkholes
that have an enclosed, concave or flat bottom. In the
depressions or sinkholes that do not have an enclosed
bottom, water drains into crevassed bedrock. Individual
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areas are mainly irregularly shaped and range from
about 5 to 75 acres in size.

Typically, the surface layer is brown silt loam about 7
inches thick. The subsoil is strong brown silty clay loam
about 36 inches thick. The substratum to a depth of
about 60 inches is yellowish brown silt loam. In places a
thin, compact and brittle layer is in the lower part of the
subsoil. It has grayish streaks and mottles. In some
areas the surface layer is silty clay loam. In wooded
areas a dominantly very dark grayish brown surface layer
overlies a brown subsurface layer.

Included with these soils in mapping are small areas of
the moderately well drained Hosmer soils and areas on
the floor of some of the depressions where the surface
layer is thick. Also included is the cherty Baxter soil on
the lower part of some of the steeper side slopes, par-
ticularly in areas where the sinkholes are not enclosed.
Included areas make up about 10 to 15 percent of this
unit.

Water and air move through these Alford soils at a
moderate rate. Surface runoff is mainly medium to rapid
and generally flows inward to the sinkholes. The subsoil
ranges from medium acid to very strongly acid. Organic-
matter content is low in the surface layer. Natural fertility
is medium. Available water capacity is high. Plant roots
readily penetrate these soils.

Most areas are used for pasture or woodland. These
soils have poor potential for cultivated crops. They have
fair potential for pasture, orchards, and woodland and for
openland or woodland wildlife habitat. The potential for
most recreation uses and for building site development is
fair. The potential for sanitary facilities is poor.

These soils are poorly suited to cultivated crops be-
cause of the complex pattern of slopes. They are suited
to fruit trees if excessive soil loss is prevented by an
adequate plant cover.

In most areas these soils are well suited to pasture
and hay. Proper stocking rates, rotation of grazing, and
exclusion of livestock when the soils are wet keep the
stand and the soil in good condition.

These soils are well suited to woodland. Some areas
remain in native hardwoods. Planting on the contour and
in a mulch or cover crop helps to prevent excessive soil
loss before the seedlings are established. Plant competi-
tion can be controlled by harvesting mature trees, by
thinning, by cutting cull trees, and by weeding. Restrict-
ing the use of equipment when the soils are wet helps to
prevent compaction of the surface layer.

In many areas these soils are undulating to rolling and
support native vegetation. Carefully planned trails or
paths can be constructed for hiking and sightseeing.
Control of erosion is needed.

Because further subsidence is a hazard, these soils
generally are not suited as sites for buildings, local roads
and streets, and waste disposal systems. Extensive cut-
ting and filling and extensive land shaping generally are
needed because the soils are gently sloping to strongly
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sloping. The hazard of erosion is severe. The ground

water supply is likely to be contaminated if the effluent

from an onsite waste disposal system enters a sinkhole.

Special design, layout, and construction methods are

needed for buildings. The cost may be prohibitive.
Capability subclass llle.

Use and management of the soils

The soil survey is a detailed inventory and evaluation
of the most basic resource of the survey area—the soil.
It is useful in adjusting land use, including urbanization,
to the limitations and potentials of natural resources and
the environment. Also, it can help avoid soil-related fail-
ures in uses of the land.

While a soil survey is in progress, soil scientists, con-
servationists, engineers, and others keep extensive
notes about the nature of the soils and about unique
aspects of behavior of the soils. These notes include
data on erosion, drought damage to specific crops, yield
estimates, flooding, the functioning of septic tank dispos-
al systems, and other factors affecting the productivity,
potential, and limitations of the soils under various uses
and management. In this way, field experience and
measured data on soil properties and performance are
used as a basis for predicting soil behavior.

Information in this section is useful in planning use and
management of soils for crops and pasture, and wood-
land, as sites for buildings, highways and other transpor-
tation systems, sanitary facilities, and parks and other
recreation facilities, and for wildlife habitat. From the
data presented, the potential of each soil for specified
land uses can be determined, soil limitations to these
land uses can be identified, and costly failures in houses
and other structures, caused by unfavorable soil proper-
ties, can be avoided. A site where soil properties are
favorable can be selected, or practices that will over-
come the soil limitations can be planned.

Planners and others using the soil survey can evaluate
the impact of specific land uses on the overall productiv-

ity of the survey area or other broad planning area and -

on the environment. Productivity and the environment
are closely related to the nature of the soil. Plans should
maintain or create a land-use pattern in harmony with
the natural soil.

Contractors can find information that is useful in locat-
ing sources of sand and gravel, roadfill, and topsoil.
Other information indicates the presence of bedrock,
wetness, or very firm soil horizons that cause difficulty in
excavation.

Health officials, highway officials, engineers, and many
other specialists also can find useful information in this
soil survey. The safe disposal of wastes, for example, is
closely related to properties of the soil. Pavements,
sidewalks, campsites, playgrounds, lawns, and trees and
shrubs are influenced by the nature of the soil.
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Crops and pasture

Joe Barkley, district conservationist, Soil Conservation Service,
helped prepare this section.

The major management concerns in the use of the
soils for crops and pasture are described in this section.
In addition, the crops or pasture plants best suited to the
soil, including some not commonly grown in the survey
area, are discussed; the system of land capability classi-
fication used by the Soil Conservation Service is ex-
plained; and the estimated yields of the main crops and
hay and pasture plants are presented for each soil.

This section provides information about the overall ag-
ricultural potential of the survey area and about the man-
agement practices that are needed. The information is
useful to equipment dealers, land improvement contrac-
tors, fertilizer companies, processing companies, plan-
ners, conservationists, and others. For each kind of soil,
information about management is presented in the sec-
tion “Soil maps for detailed planning.” Planners of man-
agement systems for individual fields or farms should
also consider the detailed information given in the de-
scription of each soil.

According to the lllinois Soil and Water Conservation
Needs Inventory (3), in 1967 about 107,810 acres in
Union County was cropland, 76,400 acres was woodland
other than the Shawnee National Forest, and 38,185
acres was permanent pasture. The rest of the acreage
was roads, levees, built-up areas, and other areas.

The soils in Union County have good potential for
increased production of crops, particularly hay and pas-
ture in the uplands. This soil survey can be used as a
valuable guide to the latest management techniques that
increase food and fiber production. It provides resource
data necessary for wise land-use planning. Land-use
planners and decisionmakers can use the information in
this soil survey as a guide in making land-use decisions
that will assure the orderly growth and development of
town and country areas.

Soil erosion is the major problem on about 60 percent
of the cropland and pastureland in Union County. It is a
hazard if the slope is more than 6 percent. It can be a
hazard if the slope is more than 1 percent and runoff is
concentrated.

Sheet erosion, or loss of the surface layer, is damag-
ing for three reasons. First, the productivity of most soils
is reduced as the surface layer is eroded away and the
subsoil is incorporated into a plow layer. Loss of the
surface layer is especially damaging on those soils with
a layer restricting root penetration. Such layers include
the fragipan in Hosmer soils and the channery or flaggy
layer in Wellston soils.

Second, severe erosion on sloping soils reduces the
tilth of the surface soil and the intake of water. Clayey
surface soil tends to be cloddy if it is worked when wet.
Preparing a good seedbed is difficult on clayey soils.
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These soils tend to crust after hard rains. As a result,
runoff is increased.

Third, uncontrolled erosion allows sediment to enter
streams, lakes, rivers, and road ditches. Cleaning out or
removing this sediment is expensive. Management that
controls erosion also reduces sediment pollution and im-
proves water quality for municipal and recreation uses
and for fish and wildlife.

A good management system maintains or improves

natural fertility, removes excess water, controls erosion

and soil blowing, and maintains good tilth. Reducing the
length of slopes and providing an adequate plant cover
help to control erosion and soil blowing. They also in-
crease the rate of water intake and reduce runoff. A
cropping system that keeps plant cover (fig. 11) and
crop residue (fig. 12) on the surface during critical rainfall
periods holds soil losses within tolerable limits and helps
to maintain the productive capacity of the soil. Including
grasses and legumes in the crop rotation improves tilth
and provides nitrogen for the following crop.

Contour farming, contour stripcropping, terraces, and
diversions help to control erosion and reduce the rate of
runoff. As a result of the short slopes and the irregular
topography, however, they are impractical in many areas
of Hosmer and Alford soils. They are suitable in the
areas of Hosmer and Alford soils where slopes are
smooth and uniform. Some areas of Medway, Ware, and
Cairo soils on bottom land along the Mississippi River
are suitable for contouring or contour stripcropping, .but
these practices are not widely used in Union County. A
conservation tillage system or a cropping rotation that
provides adequate plant cover is needed to control ero-
sion on these soils. '

Zero tillage and minimum tillage help to prevent exces-
sive soil loss, reduce runoff, and increase the rate of
water intake. They are suitable on most of the tillable
soils in the county but less successful on severely
eroded soils and on soils that have a very clayey surface
layer, such as Darwin, Jacob, Karnak, Cairo, and Bowdre
soils.

Soif blowing is a hazard in some areas of Sarpy and
Ware soils. The hazard can be reduced by maintaining a
plant cover, leaving crop residue on the surface through-
out the winter, or keeping the surface soil rough. Wind-
breaks of suitable trees or shrubs also are effective in
controlling soil blowing.

Information about erosion control for each kind of soil
is in the Technical Guide, available in local offices of the
Soil Conservation Service.

Soil drainage is needed on about 20 percent of the
acreage used for crops and pasture in the county. Some
soils are naturally so wet that the production of crops
commonly grown in the county generally is not possible
unless drainage is provided. These are the poorly
drained and very poorly drained Darwin, Jacob, Karnak,
Cairo, Piopolis, and Birds soils on bottom land.
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Unless drained, somewhat poorly drained soils are wet
enough in some years that crop growth and productivity
are reduced. Examples are the Dupo, Wakeland, and
Banlic soils on bottom land.

Troublesome seepy spots are common on the Hosmer
soils on hillsides or along lateral drainageways, especial-
ly in wet years. Draining or otherwise improving some of
these spots, called ‘“sodium slicks,” is very difficult.
Small areas of the wetter soils along drainageways and
in swales are included with Hosmer and Alford soils in
mapping. Artificial drainage is needed in some of these
areas.

The design of surface and subsurface drainage sys-
tems varies with the kind of soil. Tile drains alone are
inadequate on many soils. A combination of surface
ditches and tile is needed in some areas of poorly
drained and very poorly drained soils. Tile drains are not
effective in slowly or very slowly permeable soils, such
as Karnak, Cairo, Darwin, and Jacob soils, unless sur-
face inlets are used to drain wet spots. Moderately and
moderately slowly permeable soils, such as Gorham,
Medway, Tice, Wakeland, and Birds, can be adequately
drained by tile if outlets are available.

Surface drainage methods, such as ditching and land
leveling, commonly drain excess water from most of the
wet soils in the county. They are effective as long as the
major rivers and streams do not flood. Additional care is
needed to ensure that ditches are protected against silt
deposition and bank erosion caused by runoff.

Information about the drainage system suitable for
each kind of soil is contained in the Technical Guide,
available in local offices of the Soil Conservation Serv-
ice.

Soil droughtiness limits the productivity of some of the
soils used for crops and pasture in the county. The
physical composition of some soils limits the.amount of
available water, which is needed for the optimum growth
of plants during dry periods. Sarpy and Burnside soils
are examples. Other soils, such as Banlic and Hosmer,
have layers or zones that cannot be easily penetrated by
plant roots. These soils, particularly the severely eroded
Hosmer soil, dry out quickly, and a moisture stress is
soon evident during hot, windy days. A similar problem is
evident on many of the wet clayey soils. Karnak and
Jacob soils, for example, hold a large amount of water,
but much of the water is not readily available to plant
roots because it is tightly held as a film surrounding clay
particles.

Increasing the rate of water intake, reducing the runoff
rate, and planting crops that are drought tolerant help to
overcome the adverse effects of droughtiness. The rate
of water intake is increased and the rate of runoff de-
creased commonly by conservation tillage, the return of
crop residue to the soil, additions of other organic mate-
rial, and cover crops.

Such crops as soybeans and grain sorghum can with-
stand a limited water supply better than corn. As a
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result, they are less risky in most years. Winter wheat
also is better suited than corn because it matures in
spring, before the summer droughtiness begins.

Soil fertility is naturally low to medium in most upland
soils in the county. All are naturally acid. Reaction varies
more in the soils on flood plains. Jacob and Piopolis
soils are extremely acid to strongly acid, but Haymond,
Wakeland, Cairo, Medway, Darwin, and Gorham soils are
slightly acid to mildly alkaline.

On most acid soils applications of agricultural limes-
tone are needed to maintain or raise the pH level and
thereby obtain optimum plant growth.

Except for those soils having a thick, dark colored
surface layer, such as Darwin, Cairo, and Medway soils,
most of the soils in the county have a naturally low
supply of nitrogen. Some crops, particularly corn and
wheat, respond well to applications of nitrogen fertilizer.
Planting legumes, which take nitrogen from the air and,
through fixation, add it to the soil, and adding livestock
waste help to replenish the nitrogen supply.

The dark colored soils on bottom land along the Mis-
sissippi River generally have a medium to high supply of
available phosphorus and potassium. Most of the soils in
the uplands have a low supply of phosphorus and a low
to medium supply of potassium.

Additions of lime, nitrogen, phosphorus, potassium, or
any other elements needed for optimum yields should be
based on the results of soil tests. The Cooperative Ex-
tensive Service can help in determining the kinds and
amounts of fertilizer and lime to apply after tests are
made.

Soil tifth is an important factor in the germination of
seeds, in the amount of runoff, and in the intake of water
into the soil. Surface soil that is in good tilth is granular
and porous.

Unless severely eroded, cropped soils in the uplands
have a silt loam surface layer that is light in color and
low in organic-matter content. Generally, the structure of
these soils is weak and the surface crusts during periods
of intense rainfall. Once the crust forms, it decreases the
rate of water intake and increases the rate of runoff.
Growing grasses and legumes and regularly adding crop
residue, manure, or other organic material improve soil
structure and reduce the likelihood of crusting.

Fall plowing generally is not suitable on the light col-
ored soils that have a silty surface layer. Because a
crust usually forms in winter and spring, many of these
soils are nearly as compact and hard at planting time as
they were before plowing. Many are sloping and thus
can be damaged by erosion if they are fall plowed.

Poor tilth is a problem in the dark colored clayey Cairo
and Darwin soils and the light colored clayey Karnak and
Jacob soils. Also, these soils often stay wet until late in
spring. If plowed when wet, they tend to be very cloddy.
As a result, preparing a good seedbed is difficult. Tilling
these soils in the fall generally can result in good tilth in

39

the spring if crop residue is left on or directly below the
surface.

Field crops suited to the soils and climate of the
survey area include many that are not commonly grown.
Soybeans and corn are the main crops. The acreage
planted to grain sorghuim is increasing. Sweet potatoes,
white potatoes, green beans, and navy beans are suit-
able.

Wheat is the main close-growing crop. Oats, rye, and
barley are grown in a few areas. Rice can be grown on
the clayey soils on bottom land along the Mississippi
River, but a high level of management is needed.

Sunflowers, pumpkins, and squash have been grown
on various soils on bottom land along the Mississippi
River, but the yields vary. Daffodils grow on a number of
plots and could be grown commercially on soils in the
uplands. ,

- Union County ranks first in the State in the production
of apples and peaches. The climate and the soils are
particularly well suited to the expansion of the apple
crop. Some strawberries, tomatoes, peppers, cucumbers,
and blueberries also are grown commercially.

Yields per acre

The average vyields per acre that can be expected of
the principal crops under a high level of management
are shown in table 5. In any given year, yields may be
higher or lower than those indicated in the table because
of variations in rainfall and other climatic factors. Ab-
sence of an estimated vyield indicates that the crop is not
suited to or not commonly grown on the soil.

The estimated yields were based mainly on the experi-
ence and records of farmers, conservationists, and ex-
tension agents (8). Results of field trials and demonstra-
tions and available yield data from nearby counties were
also considered.

The yields were estimated assuming that the latest soil
and crop management practices were used. Hay and
pasture yields were estimated for the most productive
varieties of grasses and legumes suited to the climate
and the soil. A few farmers may be obtaining average
yields higher than those shown in table 5.

The management needed to achieve the indicated
yields of the various crops depends on the kind of soil
and the crop. Such management provides drainage, ero-
sion control, and protection from flooding; the proper
planting and seeding rates; suitable high-yielding crop
varieties; appropriate tillage practices, including time of
tillage and seedbed preparation and tilling when soil
moisture is favorable; control of weeds, plant diseases,
and harmful insects; favorable soil reaction- and optimum
levels of nitrogen, phosphorus, potassium, and trace ele-
ments for each crop; effective use of crop residues,
barnyard manure, and green-manure crops; harvesting
crops with the smallest possible loss; and timeliness of
all fieldwork. :



40

The estimated yields reflect the productive capacity of
the soils for each of the principal crops. Yields are likely
to increase as new production technology is developed.
The productivity of a given soil compared with that of
other soils, however, is not likely to change.

Crops other than those shown in table 5 are grown in
the survey area, but estimated yields 'are not included
because the acreage of these crops is small. The local
offices of the Soil Conservation Service and the Cooper-
ative Extension Service can provide information about
the management concerns and productivity of the soils
for these crops.

Capability classes and subclasses

Capability classes and subclasses show, in a general
way, the suitability of soils for most kinds of field crops.
The soils are classed according to their limitations when
they are used for field crops, the risk of damage when
they are used, and the way they respond to treatment.
The grouping does not take into account major and gen-
erally expensive landforming that would change slope,
depth, or other characteristics of the soils; does not take
into consideration possible but unlikely major reclamation
projects; and does not apply to rice, cranberries, horticul-
tural crops, or other crops that require special manage-
ment. Capability classification is not a substitute for inter-
pretations designed to show suitability and limitations of
groups of soils for forest trees or for engineering pur-
poses. '

In the capability system, all kinds of soil are grouped
at three levels: capability class, subclass, and unit (5).
The capability class and subclass are defined in the
following paragraphs. A survey area may not have soils
of all classes. ,

Capability classes, the broadest groups, are designat-
ed by Roman numerals | through VIll. The numerals
indicate progressively greater limitations and narrower
choices for practical use. The classes are defined as
follows:

Class | soils have few limitations that restrict their use.

Class |l 'soils have moderate limitations that reduce the
choice of plants or that require moderate conservation
practices. ,

Class lll soils have severe limitations that reduce the
choice of plants, or that require special conservation
practices, or both.

Class IV soils have very severe limitations that reduce
the choice of plants, or that require very careful manage-
ment, or both.

Class V soils are not likely to erode but have other
limitations, impractical to remove, that limit their use.

Class VI soils have severe limitations that make them
generally unsuitable for cultivation.

Class VIi soils have very severe limitations that make
them unsuitable for cultivation. :
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Class VI soils and landforms have limitations that
nearly preclude their use for commercial crop production.

Capability subclasses are soil groups within one class;
they are designated by adding a small letter, ¢, w, s, or
¢, to the class numeral, for example, lle. The letter e
shows that the main limitation is risk of erosion unless
close-growing plant cover is maintained; w shows that
water in or on the soil interferes with plant growth or
cultivation (in some soils the wetness can be partly cor-
rected by artificial drainage); s shows that the soil is
limited mainly because it is shallow, droughty, or stony;
and ¢, used in only some parts of the United States,
shows that the chief limitation is climate that is too cold
or too dry.

In class | there are no subclasses because the soils of
this class have few limitations. Class V contains only the
subclasses indicated by w, s, or ¢ because the soils in
class V are subject to little or no erosion, though they
have other limitations that restrict their use to pasture,
rangeland, woodland, wildlife habitat, or recreation.

The capability subclass is identified in the description
of each -soil mapping unit in the section “Soil maps for
detailed planning.”

Woodland management and productivity

Hardwood forest originally covered all areas of Union
County but some areas on bottom land along the Missis-
sippi River. According to the Conservation Needs Inven-
tory (3), about 76,400 acres in Union County was wood-
land in 1967. This acreage includes State forests and
parks. Other wooded areas are those in the Shawnee
National Forest.

Most of the trees were cleared from the soils suitable
for cultivated crops. As a result, much of the remaining
woodland is on soils that are unsuitable for cultivation. in
many areas it is too steep, wet, stony, or remote for
cultivated crops. The soils in the wooded areas have fair
to good potential for trees of high quality if the best
suited species-are selected and the woodland is properly
managed.

The largest areas of woodland are in soil associations
2, 5, 6, 7, and 8, which are described under the heading
“General soil map for broad land-use planning.” The
most common desirable trees on uplands are white oak,
red oak, black oak, hickory, black wainut, and yellow-
poplar. The main species on bottom land are cotton-
wood, sycamore, sweetgum, pin oak, and pecan.

Much of the commercial woodland would benefit if
trees were harvested as they matured and the nonmer-
chantable ones that retard the growth of desirable trees
were removed. Protection from fire and grazing livestock
is essential. Tree planting is needed unless stocking is
adequate. Control of competing vegetation is needed if
seedlings are planted. Grass cover between rows of
seedlings that are planted on bare, sloping land helps to
control erosion. Machinery can be used only if the soil is
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firm enough to support the weight. If excessive erosion
‘occurs or the slope is more than 15 percent, runoff
should be diverted away from haul roads and skid trails.
Surface drainage is beneficial on wet soils.

Table 6 contains information useful to woodland
owners or forest managers planning use of soils for
wood crops. Map unit symbols for soils suitable for wood
crops are listed, and the ordination (woodland suitability)
symbol for each soil is given. All soils bearing the same
ordination symbol require the same general kinds of
woodland management and have about the same poten-
tial productivity.

The first part of the ordination symbol, a number, indi-
cates the potential productivity of the soils for important
trees. The number 1 indicates very high productivity; 2,
high; 3, moderately high; 4, moderate; and 5, low. The
second part of the symbol, a letter, indicates the major
kind of soil limitation. The letter w indicates excessive
water in or on the soils, sandy texture; 7, high content of
coarse fragments in the profile; and r, steep slopes.
The letter o indicates insignificant limitations or restric-
tions. If a soil has more than one limitation, priority in
placing the soil into a limitation class is in the following
order: w, s, f, and r.

In table 6 the soils are also rated for a number of
factors to be considered in management. Slight, moder-
ate, and severe are used to indicate the degree of major
soil limitations.

Ratings of the erosion hazard indicate the risk of loss
of soil in well managed woodland. The risk is slight if the
expected soil loss is small, moderate if some measures
are needed to control erosion during logging and road
construction, and severe. if intensive management or
special equipment and methods are needed to prevent
excessive loss of soil. ‘

Ratings of equipment limitation reflect the characteris-
tics and conditions of the soil that .restrict use of the
equipment generally needed in woodland management
or harvesting. A rating of slight indicates that use of
equipment is not limited to a particular kind of equipment
or time of year; moderate indicates a short seasonal
limitation or a need for some modification in manage-
ment or_equipment; severe indicates a seasonal limita-
tion, a need for special equipment or management, or a
hazard in the use of equipment.

Seedling mortality ratings indicate the degree that the
soil affects expected mortality of planted tree seedlings.
Plant competition is not considered in the ratings. Seed-
lings from good planting stock that are properly planted
during a period of sufficient rainfall are rated. A rating of
slight indicates that the expected mortality of the planted
seedlings is less than 25 percent; moderate, 25 to 50
percent; and severe, more than 50 percent.

Considered in the ratings of windthrow hazard are
characteristics of the soil that affect the development of
tree roots and the ability of the soil to hold trees firmly. A
rating of slight indicates that trees in wooded areas are
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not expected to be blown down by commonly occurring
winds; moderate, that some trees are blown down during
periods of excessive soil wetness and strong winds; and
severe, that many trees are blown down during periods
of excessive soil wetness and moderate or strong winds.

The polential productivity of merchantable or common
trees on a soil is expressed as a sife index. This index is
the average height, in feet, that dominant and codomin-
ant trees of a given species attain in a specified number
of years. The site index applies to fully stocked, even-
aged, unmanaged stands. Important trees are those that
woodland managers generally favor in intermediate or
improvement cuttings. They are selected on the basis of
growth rate, quality, value, and marketability.

Trees to plant are those that are suitable for commer-
cial wood production and that are suited to the soils.

Windbreaks and environmental plantings

Windbreaks are established to protect livestock, build-
ings, and yards from wind and snow. Windbreaks also
help protect fruit trees and gardens, and they furnish
habitat for wildlife. Several rows of low- and high-growing
broad-leaved and -coniferous species provide the most
protection.

Field windbreaks are narrow plantings made at right
angles to the prevailing wind and at specific intervals
across the field, the interval depending on erodibility of
the soil. They protect cropland and crops from wind, hold
snow on the fields, and provide food and cover for wild-
life.

Environmental plantings help to beautify and screen
houses and other buildings and to abate noise. The
plants, mostly evergreen shrubs and trees, are closely
spaced. A healthy planting stock of suitable species
planted properly on a well prepared site and maintained
in good condition can insure a high degree of plant
survival.

Table 7 shows the height that locally grown trees and
shrubs are expected to reach on various kinds of soil in
20 years. The estimates in table 7 based on measure-
ments and observation of established plantings that have
been given adequate care, can be used as a guide in
planning windbreaks and screens. Additional information
about planning windbreaks and screens and the planting
and care of trees can be obtained from local offices of
the .Soil Conservation Service or the Cooperative Exten-
sion Service or from nurserymen.

Engineering

This section provides information about the use of
soils for building sites, sanitary facilities, .construction ma-
terial, and water management. Among those who can
benefit from this information are engineers, landowners,
community planners, town and city managers, land de-
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velopers, builders, contractors, and farmers and ranch-
ers.

The ratings in the engineering tables are based on test
data and estimated data in the “Soil properties” section.
The ratings were determined jointly by soil scientists and
engineers of the Soil Conservation Service using known
relationships between the soil properties and the behav-
ior of soils in various engineering uses.

Among the soil properties and site conditions identified
by a soil survey and used in determining the ratings in
this section were grain-size distribution, liquid iimit, plas-
ticity index, soil reaction, depth to bedrock, hardness of
bedrock that is within 5 or 6 feet of the surface, soil
wetness, depth to a seasonal high water table, slope,
likelihood of flooding, natural soil structure or aggrega-
tion, in-place soil density, and geologic origin of the soil
material. Where pertinent, data about kinds of clay min-
erals, mineralogy of the sand and silt fractions, and the
kind of absorbed cations were also considered.

On the basis of information assembled about soil prop-
erties, ranges of values can be estimated for erodibility,
permeability, corrosivity, shrink-swell potential, available
water capacity, shear strength, compressibility, slope sta-
bility, and other factors of expected soil behavior in engi-
neering uses. As appropriate, these values can be ap-
plied to each major horizon of each soil or to the entire
profile. '

These factors of soil behavior affect construction and
maintenance of roads, airport runways, pipelines, founda-
tions for small buildings, ponds and small dams, irrigation
projects, drainage systems, sewage and refuse disposal
systems, and other engineering works. The ranges of
values can be used to (1) select potential residential,
commercial, industrial, and recreational uses; (2) make
preliminary estimates pertinent to construction in a par-
ticular area; (3) evaluate alternative routes for roads,
streets, highways, pipelines, and underground cables; (4)
evaluate alternative sites for location of sanitary landfills,
onsite sewage disposal systems, and other waste dis-
posal facilities; (5) plan detailed onsite investigations of
soils and geology; (6) find sources of gravel, sand, clay,
and topsoil; (7) plan farm drainage systems, irrigation
systems, ponds, terraces, and other structures for soil
and water conservation; (8) relate performance of struc-
tures already built to the properties of the kinds of soil
on which they are built so that performance of similar
structures on the same or a similar soil in other locations
can be predicted; and (9) predict the trafficability of soils
for cross-country movement of vehicles and construction
equipment.

Data presented in this section are useful for land-use
planning and for choosing alternative practices or gener-
al designs that will overcome unfavorable soil properties
and minimize soil-related failures. Limitations fo the use
of these data, however, should be well understood. First,
the data are generally not presented for soil material
below a depth of 5 or 6 feet. Also, because of the scale
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of the detailed map in this soil survey, small areas of
soils that differ from the dominant soil may be included
in mapping. Thus, these data do not eliminate the need
for onsite investigations, testing, and analysis by person-
nel having expertise in the specific use contemplated.

The information is presented mainly in tables. Table 8
shows, for each kind of soil, the degree and kind of
limitations for building site development; table 9, for sani-
tary facilities. Table 11 shows the kind of limitations for
water management. Table 10 shows the suitability of
each kind of soil as a source of construction materials.

The information in the tables, along with the soil map,
the soil descriptions, and other data provided in this
survey, can be used to make additional interpretations
and to construct interpretive maps for specific uses of
land.

Some of the terms used in this soil survey have a
special meaning in soil science. Many of these terms are
defined in the Glossary.

Building site development

The degree and kind of soil limitations that affect shal-
low excavations, dwellings with and without basements,
small commercial buildings, local roads and streets, and
lawns and landscaping are indicated.in table 8. A slight
limitation indicates that soil properties generally are fa-
vorable for the specified use; any limitation is minor and
easily overcome. A moderate limitation indicates that soil
properties and site features are unfavorable for the spec-
ified use, but the limitations can be overcome or mini-
mized by special planning and design. A severe limitation
indicates that one or more soil properties or site features
are so unfavorable or difficult to overcome that a major
increase in construction effort, special design, or inten-
sive maintenance is required. For some soils rated
severe, such costly measures may not be feasible.

Shallow excavations are made for pipelines, sewer-
lines, communications and power transmission lines,
basements, open ditches, and cemeteries. Such digging
or trenching is influenced by soil wetness caused by a
seasonal high water table; the texture and consistence
of sails; the tendency of soils to cave in or slough; and
the presence of very firm, dense soil layers, bedrock, or
large stones. In addition, excavations are affected by
slope of the soil and the probability of flooding. Ratings
do not apply to soil horizons below a depth of 6 feet
unless otherwise noted.

In the soil series descriptions, the consistence of each
soil horizon is given, and the presence of very firm or
extremely firm horizons, usually difficult to excavate, is
indicated. . :

Dwellings and small commercial buildings referred to
in table 8 are built on undisturbed soil and have founda-
tion loads of a dwelling no more than three stories high.
Separate ratings are made for small commercial build-
ings without basements and for dwellings with and with-
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out basements. For such structures, soils should be suffi-
ciently stable that cracking or subsidence of the struc-
ture from settling or shear failure of the foundation does
not occur. These ratings were determined from esti-
mates of the shear strength, compressibility, and shrink-
swell potential of the soil. Soil texture, plasticity and in-
place density, soil wetness, and depth to a seasonal
high water table were also considered. Soil wetness and
depth to a seasonal high water table indicate potential
difficuity in providing adequate drainage for basements,
lawns, and gardens. Depth to bedrock, slope, and large
stones in or on the soil are also important considerations
in the choice of sites for these structures and were
considered in determining the ratings. Susceptibility to
flooding is a serious hazard.

Local roads and streets referred to in table 8 have an
all-weather surface that can carry light to medium traffic
all year. They consist of a subgrade of the underlying
soil material; a base of gravel, crushed rock fragments,
or soil material stabilized with lime or cement; and a
flexible or rigid surface, commonly asphalt or concrete.
The roads are graded with soil material at hand, and
most cuts and fills are less than 6 feet deep.

The load supporting capacity and the stability of the
soil as well as the quantity and workability of fill material
available are important in design and construction of
roads and streets. The classifications of the soil and the

soil texture, density, shrink-swell potential, and potential-

frost action are indicators of the traffic supporting capac-
ity used in making the ratings. Soil wetness, flooding,
slope, depth to hard rock or very compact layers, and
content of large stones affect stability and ease of exca-
vation.

Lawns and landscaping require soils that are suitable
for the establishment and maintenance of turf for lawns
and ornamental trees and shrubs for landscaping. The
best soils are firm-after rains, are not dusty when dry,
and absorb water readily and hold sufficient moisture for
plant growth. The surface layer should be free of stones.
If shaping is required, the soils should be thick enough
over bedrock or hardpan to allow for necessary grading.
In rating the soils, the availability of water for sprinkling is
assumed.

Sanitary facilities

Favorable soil properties and site features are needed
for proper functioning of septic tank absorption fields,
sewage lagoons, and sanitary landfills. The nature of the
soil is important.in selecting sites for these facilities and
in identifying limiting soil properties and site features to
be considered in design and installation. Also, those soil
properties that affect ease of excavation or installation of
these facilities will be of interest to contractors and local
officials. Table 9 shows the degree and kind of limita-
tions of each soil for such uses and for use of the soil as
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daily cover for landfills. It is important to observe local
ordinances and regulations.

If the degree of soil limitation is expressed as slight,
soils are generally favorable for the specified use and
limitations are minor and easily overcome; if moderate,
soil properties or site features are unfavorable for the
specified use, but limitations can be overcome by special
planning and design; and if severe, soil properties or site
features are so unfavorable or difficult to overcome that
major soil reclamation, special designs, or intensive
maintenance is required. Soil suitability is rated by the
terms good, fair, or poor, which, respectively, mean
about the same as the terms slight, moderate, and
severe.

Septic tank absorption fields are subsurface systems
of tile or perforated pipe that distribute effluent from a
septic tank into the natural soil. Only the soil horizons
between depths of 18 and 72 inches are evaluated for
this use. The soil properties and site features considered
are those that affect the absorption of the effiuent and
those that affect the construction of the system.

Properties and features that affect absorption of the
effluent are permeability, depth to seasonal high water
table, depth to bedrock, and susceptibility to flooding.
Stones, boulders, and shallowness to bedrock interfere
with installation. Excessive slope can cause lateral seep-
age and surfacing of the effluent. Also, soil erosion and
soil slippage are hazards if absorption fields are installed
on sloping soils.

In some soils, loose sand and gravel or fractured bed-
rock is less than 4 feet below the tile lines. In these soils
the absorption field does not adequately filter the efflu-
ent, and ground water in the area may be contaminated.

On many of the soils that have moderate or severe
limitations for use as septic tank absorption fields, a
system to lower the seasonal water table can be in-
stalled or the size of the absorptlon field can be in-
creased so that performance is satisfactory.’

Sewage lagoons are shallow ponds constructed to
hold sewage while aerobic bacteria decompose the solid
and liquid wastes. Lagoons have a nearly level floor and
cut slopes or embankments of compacted soil material.
Aerobic lagoons generally are designed to hold sewage
within a depth of 2 to 5 feet. Nearly impervious soil
material for the lagoon floor and sides is required to
minimize seepage and contamination of ground water.
Soils that are very high in content of organic matter and
those that have cobbles, stones, or boulders are not
suitable. Unless the soil has very slow permeability, con-
tamination of ground water is a hazard where the sea-
sonal high water table is above the level of the lagoon
floor. In soils where the water table is seasonally high,
seepage of ground water into the lagoon can seriously
reduce the lagoon’s capacity for liquid waste. Slope,
depth to bedrock, and susceptibility to flooding also
affect the suitability of sites for sewage lagoons or the
cost of construction. Shear strength and permeability of
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compacted soil material affect the performance of em-
bankments.

Sanitary landfill is a method of disposing of solid waste
by placing refuse in successive layers either in excavat-
ed trenches or on the surface of the soil. The waste is
spread, compacted, and covered daily with a thin layer
of soil material. Landfill areas are subject to heavy ve-
hicular traffic. Risk of polluting ground water and traffica-
bility affect the suitability of a soil for this use. The best
soils have a loamy or silty texture, have moderate. to
slow permeability, are deep to a seasonal water table,
and are not subject to flooding. Clayey soils are likely to
be sticky and difficult to spread. Sandy or gravelly soils
generally have rapid permeability, which might allow nox-
ious liquids to contaminate ground water. Soil wetness
can be a limitation, because operating heavy equipment
on a wet soil is difficult. Seepage into the refuse in-
creases the risk of pollution of ground water.

Ease of excavation affects the suitability of a soil for
the trench type of landfill. A suitable soil is deep to
bedrock and free of large stones and boulders. If the
seasonal water table is high, water will seep into trench-
es.

Unless otherwise stated, the limitations in table 9
apply only to the soil material within a depth of about 6
feet. If the trench is deeper, a limitation of slight or
moderate may not be valid. Site investigation is needed
before a site is selected. ‘

Daily cover for landfill should be soil that is easy to
excavate and spread over the compacted fill in wet and
dry periods. Soils that are loamy or silty and free of
stones or boulders are better than other soils. Clayey
soils may be sticky and difficult to spread; sandy soils
may be subject to soil blowing.

The soils selected for final cover of landfills should be
suitable for growing plants. Of all the horizons, the A
horizon in most soils has the best workability, more or-
ganic matter, and the best potential for growing plants.
Thus, for either the area- or trench-type landfill, stockpil-
ing material from the A horizon for use as the surface
layer of the final cover is desirable.

Where it is necessary to bring in soil material for daily
or final cover, thickness of suitable soil material available
and depth to a seasonal high water table in soils sur-
rounding the sites should be evaluated. Other factors to
be evaluated are those that affect reclamation of the
borrow areas. These factors include slope, erodibility,
and potential for plant growth.

Construction materials

The suitability of each soil as a source of roadfill,
sand, gravel, and topsoil is indicated in table 10 by
ratings of good, fair, or poor. The texture, thickness, and
organic-matter content of each soil horizon are important
factors in rating soils for use as construction materials.
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Each soil is evaluated to the depth observed, generally
about 6 feet.

Roadfill is soil material used in embankments for
roads. Soils are evaluated as a source of roadfill for low
embankments, which generally are less than 6 feet high
and less exacting in design than high embankments. The
ratings reflect the ease of excavating and working the
material and the expected performance of the material
where it has been compacted and adequately drained.
The performance of soil after it is stabilized with lime or
cement is not considered in the ratings, but information
about some of the soil properties that influence such
performance is given in the descriptions of the soil
series.

The ratings apply to the soil material between the A
horizon and a depth of 5 to 6 feet. It is assumed that soil
horizons will be mixed during excavation and spreading.
Many soils have horizons of contrasting suitability within
their profile. The estimated engineering properties in
table 14 provide specific information about the nature of
each horizon. This information can help determine the
suitability of each horizon for roadfill. '

Soils rated good are coarse grained. They have low
shrink-swell potential and few cobbles and stones. They
are at least moderately well drained and have slopes of
15 percent or less. Soils rated fair have a plasticity index
of less than 15 and have other limiting features, such as
moderate shrink-swell potential, moderately steep

" slopes, wetness, or many stones. If the thickness of

suitable material is less than 3 feet, the entire soil is
rated poor.

Sand and gravel are used in great quantities in many
kinds of construction. The ratings in table 10 provide
guidance as to where to look for probable sources and
are based on the probability that soils in a given area
contain sizable quantities of sand or gravel. A soil rated
good or fair has a layer of suitable material at least 3
feet thick, the top of which is within a depth of 6 feet.
Coarse fragments of soft bedrock material, such as
shale and siltstone, are not considered to be sand and
gravel. Fine-grained soils are not suitable sources of
sand and gravel.

The ratings do not take into account depth to the
water table or other factors that affect excavation of the
material. Descriptions’ of grain size, kinds of minerals,
reaction, and stratification are given in the soil series
descriptions and in table 14.

Topsoil is used in areas where vegetation is to be
established and maintained. Suitability is affected mainly
by the ease of working and spreading the soil material in
preparing a seedbed and by the ability of the soil materi-
al to support plantlife. Also considered is the damage
that can result at the area from which the topsoil is
taken.

The ease of excavation is influenced by the thickness
of suitable material, wetness, slope, and amount of
stones. The ability of the soil to support plantlife is deter-
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mined by texture, structure, and the amount of soluble
salts or toxic substances. Organic matter in the A1 or Ap
horizon greatly increases the absorption and retention of
moisture and nutrients. Therefore, the soil material from
these horizons should be carefully preserved for later
use.

Soils rated good have at least 16 inches of friable
loamy material at their surface. They are free of stones
and cobbles, are low in content of gravel, and have
gentle slopes. They are low in soluble salts that can limit
or prevent plant growth. They are naturally fertile or
respond well to fertilizer. They are not so wet that exca-
vation is difficult during most of the year.

Soils rated fair are loose sandy soils or firm loamy or
clayey soils in which the suitable material is only 8 to 16
inches thick or soils that have appreciable amounts of
gravel, stones, or soluble salt.

Soils rated poor are very sandy soils and very firm
clayey soils; soils with suitable layers less than 8 inches
thick; soils having large amounts of gravel, stones, or
soluble salt; steep soils; and poorly drained soils.

Although a rating of good is not based entirely on high
content of organic matter, a surface horizon is generally
preferred for topsoil because of its organic-matter con-
tent. This horizon is designated as A1 or Ap in the soil
series descriptions. The absorption and retention of
moisture and nutrients for plant growth are greatly in-
creased by organic matter.

Water management

Many soil properties and site features that affect water
management practices have been identified in this soil
survey. In table 11 the soil and site features that affect
use are indicated for each kind of -soil. This information
is significant in planning, installing, and maintaining
water-control structures.

Pond reservoir areas hold water behind a dam or em-
bankment. Soils best suited to this use have a low seep-
age potential, which is determined by permeability and
the depth to fractured or permeable bedrock or other
permeable material.

Embankments, dikes, and levees require soil material
that is resistant to seepage, erosion, and piping and has
favorable stability, shrink-swell potential, shear strength,
and compaction characteristics. Large stones and organ-
ic matter in a soil downgrade the suitability of a soil for
use in embankments, dikes, and levees.

Drainage .of soil is affected by such soil properties as

permeability; texture; depth to bedrock, hardpan, or other
layers that affect the rate of water movement; depth to
the water table; slope; stability of ditchbanks; susceptibil-
ity to flooding; salinity and alkalinity; and availability of
outlets for drainage.

Terraces and diversions are embankments or a combi-
nation of channels and ridges constructed across a
slope to intercept runoff. They allow water to soak into
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the soil or flow slowly to an outlet. Features that affect
suitability of a soil for terraces are uniformity and steep-
ness of slope; depth to bedrock, hardpan, or other unfa-
vorable material; large stones; permeability; ease of es-
tablishing vegetation; and resistance to water erosion,
soil blowing, soil slipping, and piping.

Grassed waterways are constructed to channel runoff
to outlets at a nonerosive velocity. Features that affect
the use of soils for waterways are slope, permeability,
erodibility, wetness, and suitability for permanent vegeta-
tion.

Recreation

There is an increasing demand in the county for land
and facilities for outdoor recreational activities, including
boating, swimming, picnicking, fishing, hunting, hiking,
bird watching, and camping. Many acres of public for-
ests, lakes, and parks are available for recreation uses.
Shawnee National Forest, Giant City State Park (fig. 13),
Union County Wildlife Refuge, Dongola Lake, Union
State Tree Nursery and Forest, Larue-Pine Hills Ecologi-
cal Area, and Laura and Grassy Lakes furnish most of
the available facilities.

A limited acreage in the Alford association has good
potential for most recreation uses. The soils in this asso-
ciation have a slope of 2 to 6 percent and are not
flooded. A larger acreage, mainly in the Alford and
Hosmer associations, has fair potential for most recrea-
tion uses. The major limitations are the slope, which
ranges from 6 to 12 percent, and wetness.

Many areas in the Hosmer-Zanesville, Alford-Wellston,
and Goss-Alford associations and some areas in the
Hosmer and Alford associations have poor potential for
most recreation uses. The major limitation is the slope,
which ranges from 12 to 70 percent. Most areas in the
Wakeland-Haymond, Karnak-Darwin-Jacob, and Ware-
Medway associations have poor potential for most recre-
ation uses. The major problems are flooding and wet-
ness.

The soils of the survey area are rated in table 12
according to limitations that affect their suitability for
recreation uses. The ratings are based on such restric-
tive soil features as flooding, wetness, slope, and texture
of the surface layer. Not considered in these ratings, but
important in evaluating a site, are location and accessi-
bility of the area, size and shape of the area and its
scenic quality, the ability of the soil to support vegeta-
tion, access to water, potential water impoundment sites
available, and either access to public sewerlines or ca-
pacity of the soil to absorb septic tank effluent. Soils
subject to flooding are limited, in varying degree, for
recreation use by the duration and intensity of flooding
and the season when flooding occurs. Onsite assess-
ment of height, duration, intensity, and frequency of
flooding is essential in planning recreation facilities.
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The degree of the limitation of the soils is expressed
as slight, moderate, or severe. Slight means that the soil
properties are generally favorable and that the limitations
are minor and easily overcome. Moderate means that
the limitations can be overcome or alleviated by plan-
ning, design, or special maintenance. Severe means that
soil properties are unfavorable and that limitations can
be offset only by costly soil reclamation, special design,
intensive maintenance, limited use, or by a combination
of these measures.

The information in table 12 can be supplemented by
information in other parts of this survey. Especially help-
ful are interpretations for septic tank absorption fields,
given in table 9, and interpretations for dwellings without
basements and for local roads and streets, given in table
8.

Camp areas require such site preparation as shaping
and leveling for tent and parking areas, stabilizing roads
and intensively used areas, and installing sanitary facili-
ties and utility lines. Camp areas are subject to heavy
foot traffic and some vehicular traffic. The best soils for
this use have mild slopes and are not wet or subject to
flooding during the period of use. The surface has few or
no stones or boulders, absorbs rainfall readily but re-
mains firm, and is not dusty when dry. Strong slopes and
stones or boulders can greatly increase the cost of con-
structing camping sites.

Picnic areas are subject to heavy foot traffic. Most -

vehicular traffic is confined to access roads and parking
areas. The best soils for use as picnic areas are firm
when wet, are not dusty when dry, are not subject to
flooding during the period of use, and do not have
slopes or stones or boulders that will increase the cost
of shaping sites or of building access roads and parking
areas.

Playgrounds require soils that can withstand intensive
foot traffic. The best soils are almost level and are not
wet or subject to flooding during the season of use. The
surface is free of stones or boulders, is firm after rains,
and is not dusty when dry. If shaping is required to
obtain a uniform grade, the depth of the soil over bed-
rock or hardpan should be enough to allow necessary
grading.

Paths and trails for walking, horseback riding, bicy-
cling, and other uses should require little or no cutting
and filling. The best soils for this use are those that are
not wet, are firm after rains, are not dusty when dry, and
are not subject to flooding more than once during the
annual period of use. They have moderate siopes and
have few or no stones or boulders on the surface.

Golf fairways are subject to heavy foot traffic and
some light vehicular traffic. Cutting or filling may be re-
quired. The best soils for use as golf fairways are firm
when wet, are not dusty when dry, and are not subject to
prolonged flooding during the period of use. They have a
surface that is free of stones and boulders and have
moderate slopes. Suitability of the soil for traps, tees, or
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greens was not considered in rating the soils. Irrigation is
an assumed management practice.

Wildlife habitat

Soils directly affect the kind and amount of vegetation
that is available to wildlife as food and cover, and they
affect the construction of water impoundments. The kind
and abundance of wildlife that populate an area depend
largely on the amount and distribution of food, cover,
and water. If any one of these elements is missing, is
inadequate, or is inaccessible, wildlife either are scarce
or do not inhabit the area.

If the soils have the potential, wildlife habitat can be
created or improved by planting appropriate vegetation,
by maintaining the existing plant cover, or by helping the
natural establishment of desirable plants.

In table 13, the soils in the survey area are rated
according to their potential to support the main kinds of
wildlife habitat in the area. This information can be used
in planning for parks, wildlife refuges, nature study areas,
and other developments for wildlife; selecting areas that
are suitable for wildlife; selecting soils that are suitable
for creating, improving, or maintaining specific elements
of wildlife habitat; and determining the intensity of man-
agement needed for each element of the habitat.

The potential of the soil is rated good, fair, poor, or
very poor. A rating of good means that the element of
wildlife habitat or the kind of habitat is easily created,
improved, or maintained. Few or no limitations affect
management, and satisfactory results can be expected if
the soil is used for the designated purpose. A rating of
fair means that the element of wildlife habitat or kind of
habitat can be created, improved, or maintained in most
places. Moderately intensive management is required for
satisfactory results. A rating of poor means that limita-
tions are severe for the designated element or kind of
wildlife habitat. Habitat can be created, improved, or
maintained in most places, but management is difficult
and must be intensive. A rating of very poor means that
restrictions for the element of wildlife habitat or kind of
wildlife are very severe, and that unsatisfactory results
can be expected. Wildlife habitat is impractical or even
impossible to create, improve, or maintain on soils
having such a rating.

The elements of wildlife habitat are briefly described in
the following paragraphs.

Grain and seed crops are seed-producing annuals
used by wildlife. The major soil properties that affect the
growth of grain and seed crops are depth of the root
zone, texture of the surface layer, available water capac-
ity, wetness, slope, surface stoniness, and flood hazard.
Soil temperature and soil moisture are also consider-
ations. Examples of grain and seed crops are corn,
wheat, milo, and soybeans.

Grasses and legumes are domestic perennial grasses
and herbaceous legumes that are planted for wildlife
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food and cover. Major soil properties that affect the
growth of grasses and legumes are depth of the root
zone, texiure of the surface layer, available water capac-
ity, wetness, surface stoniness, flood hazard, and slope.
Soil temperature and soil moisture are also consider-
ations. Examples of grasses and legumes are fescue,
orchardgrass, bromegrass, clover, and alfalfa.

Wild herbaceous plants are native or naturally estab-
lished grasses and forbs, including weeds, that provide
food and cover for wildlife. Major soil properties that
affect the growth of these plants are depth of the root

zone, texture of the surface layer, available water capac-

ity, wetness, surface stoniness, and flood hazard. Soil
temperature and soil moisture are also considerations.
Examples of wild herbaceous plants are bluestem, rag-
weed, beggarweed, broomsedge, and partridgepea.

Hardwood trees and the associated woody understory
provide cover for wildlife and produce nuts or other fruit,
buds, catkins, twigs, bark, or foliage that wildlife eat.
Major soil properties that affect growth of hardwood
trees and shrubs are depth of the root zone, available
water capacity, and wetness. Examples of native plants
are oak, poplar, cherry, blackgum, apple, hawthorn, dog-
wood, hickory, blackberry, and blueberry. Examples of
fruit-producing shrubs that are commercially available
and suitable for planting on soils rated good are Rus-
sian-olive, autumn-olive, and crabapple.

Wetland plants are annual and perennial wild herba-
ceous plants that grow on moist or wet sites, exclusive
of submerged or floating aquatics. They produce food or
cover for wildlife that use wetland as habitat. Major soil
properties affecting wetland plants are texture of the
surface layer, wetness, reaction, salinity, slope, and sur-
face stoniness. Examples of wetland plants are
smartweed, wild millet, wildrice, cattail, and cordgrass
and rushes, sedges, and reeds.

Shallow water areas are bodies of water that have an
average depth of less than 5 feet and that are useful to
wildlife. They can be naturally wet areas, or they can be
created by dams or levees or by water-control structures
in marshes or streams. Major soil properties affecting
shallow water areas are depth to bedrock, wetness, sur-
face stoniness, slope, and permeability. The availability
of a dependable water supply is important if water areas
are to be developed. Examples of shallow water areas
are marshes, waterfowl feeding areas, and ponds.

The kinds of wildlife habitat are briefly described in the
following paragraphs.

Openland habitat consists of cropland, pasture, mead-
ows, and areas that are overgrown with grasses, herbs,
shrubs, and vines. These areas produce grain and seed
crops, grasses and legumes, and wild herbaceous
plants. The kinds of wildlife attracted to these areas
include bobwhite quail, meadowlark, field sparrow, cot-
tontail rabbit, and red fox.

Woodland habitat consists of areas of hardwoods or
conifers, or a mixture of both, and associated grasses,
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legumes, and wild herbaceous plants. Wildlife attracted
to these areas include wild turkey, woodcock, thrushes,
woodpeckers, squirrels, gray fox, raccoon, and deer.

Welland habitat consists of open, marshy or swampy,
shallow water areas where water-tolerant plants grow.
Some of the wildlife attracted to such. areas are ducks,
geese, herons, shore birds, muskrat, mink, and beaver.

Union County provides a variety of habitat for wildlife,
including forests, pastureland, extensive bottom land
areas, bluffs, and wetlands. The wildlife also is varied.
There are good populations of white-tailed deer, wild
turkey, gray squirrels, fox squirrels, rabbits, bobwhite
quail, and furbearers and many nongame birds, mam-
mals, amphibians, and reptiles. Wetland areas and
streams support waterfowl, wading birds, shore birds,
mink, muskrat, and a few river otters.

Wildlife habitat is not a primary land use in most areas.
Wildlife is a primary crop only on land especially set
aside as wildlife habitat. it is a secondary crop on soils
used for grain, hay and pasture, and forest.

The paragraphs that follow specify, by the soil associ-
ations described under the heading “General soil map
for broad land-use planning,” the kinds of habitat in
three wildlife areas in Union County and the kinds of
wildlife in those areas.

Wildlife Area 1.—This wildlife area is on the Wake-
land-Haymond, Karnak-Darwin-Jacob, and Ware-Medway
associations. It is mainly on the flood plain of the Missis-
sippi River. The soils are nearly level and gently sloping
and range from very poorly drained to well drained. Most
of the Wakeland-Haymond association is subject to
flooding.

Many wetlands, including shrub swamps and wooded
swamps, on the Karnak-Darwin-Jacob association are
highly productive as wildlife habitat. Such areas as the
Union County Conservation Area and Larue Swamp, a
part of Larue-Pine Hills Ecological Area, provide habitat
and refuge for rare or uncommon species, such as river
otter, bobcat, green water snake, western bird-voiced
treefrog, and mole salamander. Two rare fishes, the
bantam sunfish and the banded pigmy sunfish, inhabit
spring-fed swamps in the northwestern part of the
county. A flock of almost 100,000 geese winters in the
Union County Conservation Area and uses the cropland
on the Ware-Medway and Wakeland-Haymond associ-
ations as a feeding site. Goose hunting is an important
source of income for landowners on these associations.

The major wildlife species in this area, in addition to
the geese, are raccoon, white-tailed deer, wild turkey,
ducks, muskrats, shore birds, wading birds, and other
nongame species. Migrant bald eagles sometimes inhab-
it the area in winter.

Wildlife Area 2.—This wildlife area is on the Goss-
Alford association. It is along the bluff overlooking the
flood plain of the Mississippi River and is characterized
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by rock outcrops and steep bluffs. The Ozark Hills
Nature Preserve and the Pine Hills part of Larue-Pine
Hills Ecological Area are included in this wildlife area.
The -soils are moderately steep to very steep, well
drained, and generally forested.

The bluffs provide habitat for eastern wood rat, a rare
species in lllinois, and ‘are denning areas for rattlesnakes
and other snakes. This wildlife area is important as habi-
tat for wild turkey and is one of the better locations in
the State for turkey hunting. It is part of the only known
range of scarlet snake and northern black-tail shiner in
lllinois, and it provides habitat for spring cavefish and
northern flat-headed snake, both of which have a very
restricted range in the State.

Other important wildlife in this area are white-tailed
deer, gray squirrel, raccoon and other furbearers, and
numerous species of nongame birds, mammals, and rep-
tiles. The wildlife can benefit from good timberland man-
agement, protection from fire, and exclusion of grazing
livestock.

Wildlife Area 3.—This wildlife area is on the Hosmer,
Hosmer-Zanesville, Alford-Wellston, and Alford associ-
ations. It extends over most of the eastern half of the
county. The soils dominantly are gently sloping to steep
and moderately well drained and well drained.

Most of the acreage is pasture, cropland, or woodland.
As a result of the interspersion of pasture, cropland, and
woodland, this wildlife area provides excellent habitat for
small game species, such as bobwhite quail, rabbit, fox
squirrel, and mourning dove, and for white-tailed deer.
Other species include gray squirrel, wild turkey, fur-
bearers, and some nongame animals. Numerous farm
ponds provide good fishing for bass, bluegill, and chan-
nel catfish. Many of the streams also support good pop-
ulations of fishes. Pasture management, crop residue
management, and protection of woodland from fire and
grazing have an important effect on the area as a habitat
for wildlife.

Soil properties

Extensive data about soil properties- are summarized
on the following pages. The two main sources of these
data are the many thousands of soil borings made during
the course of the survey and the laboratory analyses of
selected soil samples from typical profiles.

In making soil borings during field mapping, soil scien-
tists identify several important soil properties. They note
the seasonal soil moisture condition or the presence of
free water and its depth. For each horizon in the profile,
they note the thickness and color of the soil material; the
texture, or amount of clay, silt, sand, and gravel or other
coarse fragments; the structure, or the natural pattern of
cracks and pores in the undisturbed soil; and the consis-
tence of the soil material in place under the existing soil
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moisture conditions. They record the depth of plant
roots, determine the pH or reaction of the soil, and
identify any free carbonates.

Samples of soil material are analyzed in the laboratory
to verify the field estimates of soil properties and to
determine all major properties of key soils, especially
properties that cannot be estimated accurately by field
observation. Laboratory analyses are not conducted for
all soil series in the survey area, but laboratory data-for
many soil series not tested are avaﬂable from nearby
survey areas.

The available field and laboratory data are summarized
in tables. The tables give the estimated range of engi-
neering properties, the engineering classifications, and
the physical and chemical properties of each major hori-
zon of each soil in the survey area. They also present
data about pertinent soil and water features and engi-
neering test data.

Engineering properties

Table 14 gives estimates of engineering properties and
classifications for the major horizons of each soil in the
survey area.

Most soils have, within the upper 5 or 6 feet, horizons
of contrasting properties. Table 14 gives information for
each of these contrasting horizons in a typical profile.
Depth to the upper and lower boundaries of each hori-
zon is indicated. More information about the range in
depth and about other properties in each horizon is
given for each soil series in the section “Soil series and
morphology.”

Texture is described in table 14 in the standard terms
used by the U.S. Department of Agriculture. These terms
are defined according to percentages of sand, silt, and
clay in soil material that is less than 2 milliméters in
diameter. “Loam,” for example, is soil material that is 7
to 27 percent clay, 28 to 50 percent silt, and less than
52 percent sand. If a soil contains gravel or other parti-
cles coarser than sand, an appropriate modifier is added,
for example, “gravelly loam.” Other texture terms are
defined in the Glossary. ‘

The two systems commonly used in classifying soils
for engineering use are the Unified Soil Classification
System (2) and the system adopted by the American Associ-
ation of State Highway and Transportation Officials
(AASHTO) (7).

The Unified system classifies soils according to prop-
erties that affect their use as construction material. Soils
are classified according to grain-size distribution of the
fraction less than 3 inches in diameter, plasticity index,
liquid limit, and organic-matter content. Soils are grouped
into 15 classes—eight classes of coarse-grained soils,
identified as GW, GP, GM, GC, SW, SP, SM, and SC; six
classes of fine-grained soils, identified as ML, CL, OL,
MH, CH, and OH; and one class of highly organic soils,
identified as Pt. Soils on the borderline between two
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cc::Iasses have a dual classification symbol, for example,
L-ML.

The AASHTO system classifies soils according to
those properties that affect their use in highway con-
struction and maintenance. In this system a mineral soil
is classified in one of seven basic groups ranging from
A-1 through A-7 on the basis of grain-size distribution,
liquid limit, and plasticity index. Soils in group A-1 are
coarse grained and low in content of fines. At the other
extreme, in group A-7, are fine-grained soils. Highly or-
ganic soils are classified in group A-8 on the basis of
visual inspection.

When laboratory data are available, the A-1, A-2, and
A-7 groups are further classified as follows: A-1-a, A-1-b,
A-2-4, A-2-5, A-2-6, A-2-7, A-7-5, and A-7-6. As an addi-
tional refinement, the desirability of soils as subgrade
material can be indicated by a group index number.
These numbers range from 0 for the best subgrade ma-
terial to 20 or higher for the poorest. The AASHTO
classification for soils tested in the survey area, with
group index numbers in parentheses, is given in table 17.
The estimated classification, without group index num-
bers, is given in table 14. Also in table 14 the percent-
age, by weight, of rock fragments more than 3 inches in
diameter is estimated for each major horizon. These
estimates are determined mainly by observing volume
percentage in the field and then converting that, by for-
mula, to weight percentage.

Percentage of the soil material less than 3 inches in
diameter that passes each of four sieves (U.S. standard)
is estimated for each major horizon. The estimates are
based on tests of soils that were sampled in the survey
area and in nearby areas and on field estimates from
many borings made during the survey.

Liquid limit and plasticity index indicate the effect of
water on the strength and consistence of soil. These
indexes are used in both the Unified and AASHTO soil
classification systems. They are also used as indicators
in making general predictions of soil behavior. Ranges in
liquid limit and plasticity index are estimated on the basis
of test data from the survey area or from nearby areas
and on observations of the many soil borings made
during the survey.

In some surveys, the estimates are rounded to the
nearest § percent. Thus, if the ranges of gradation and
Atterburg limits extend a marginal amount across classifi-
cation boundaries (1 or 2 percent), the classification in
the marginal zone is omitted.

Physical and chemical properties

Table 15 shows estimated values for several soil char-
acteristics and features that affect behavior of soils in
engineering uses. These estimates are given for each
major horizon, at the depths indicated, in the typical
pedon of each soil. The estimates are based on field
observations and on test data for these and similar soils.
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Permeability is estimated on the basis of known rela-
tionships among the soil characteristics observed in the
field—particularly soil structure, porosity, and gradation
or texture—that influence the downward movement of
water in the soil. The estimates are for vertical water
movement when the soil is saturated. Not considered in
the estimates is lateral seepage or such transient soil
features as plowpans and surface crusts. Permeability of
the soil is an important factor to be considered in plan-
ning and designing drainage systems, in evaluating the
potential of soils for septic tank systems and other waste
disposal systems, and in many other aspects of land use
and management.

Availlable water capacity is rated on the basis of soil
characteristics that influence the ability of the soil to hold
water and make it available to plants. Important charac-
teristics are content of organic matter, soil texture, and
soil structure. Shallow-rooted plants are not likely to use
the available water from the deeper soil horizons. Availa-
ble water capacity is an important factor in the choice of
plants or crops to be grown and in the design of irriga-
tion systems.

Soil reaction is expressed as a range in pH values.
The range in pH of each major horizon is based on many
field checks. For many soils, the values have been veri-
fied by laboratory analyses. Soil reaction is important in

“selecting the crops, ornamental plants, or other plants to

be grown; in evaluating soil amendments for fertility and
stabilization; and in evaluating the corrosivity of soils.

Shrink-swell potential depends mainly on the amount
and kind of clay in the soil. Laboratory measurements of
the swelling of undisturbed clods were made for many
soils. For others the swelling was estimated on the basis
of the kind and amount of clay in the soil and on mea-
surements of similar soils. The size of the load and the
magnitude of the change in soil moisture content also
influence the swelling of soils. Shrinking and swelling of
some soils can cause damage to building foundations,
basement walls, roads, and other structures unless spe-
cial designs are used. A high shrink-swell potential indi-
cates that special design and added expense may be
required if the planned use of the soil will not tolerate
large volume changes.

Erosion factors are used to predict the erodibility of a
soil and its tolerance to erosion in relation to specific
kinds of land use and treatment. The soil erodibility
factor (K) is a measure of the susceptibility of the soil to
erosion by water. Soils having the highest K values are
the most erodible. K values range from 0.10 to 0.64. To
estimate annual soil loss per acre, the K value of a soil
is modified by factors representing plant cover, grade
and length of slope, management practices, and climate.
The soil-loss tolerance factor (T) is the maximum rate of
soil erosion, whether from rainfall or soil blowing, that
can occur without reducing crop production or environ-
mental quality. The rate is expressed in tons of soil loss
per acre per year.
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Organic matter is plant and animal residue in the soil
at various stages of decomposition. In table 15 the con-
tent of organic matter in the surface layer is estimated
as a percent of the soil material that is less than 2
millimeters in diameter.

Organic matter affects the available water capacity,
infiltration rate, and tith of the soil. It is a source of
nitrogen and other nutrients for crops. The content of
organic matter can be increased by returning crop resi-
due to the soil.

Soil and water features

Table 16 contains information helpful in planning land
uses and engineering projects that are likely to be affect-
ed by soil and water features.

Hydrologic soil groups are used to estimate runoff
from precipitation. Soils not protected by vegetation are
placed in one of four groups on the basis of the intake of
water after the soils have been wetted and have re-
ceived precipitation from long-duration storms.

The four hydrologic soil groups are:

Group A. Soils having a high infiltration rate (low runoff
potential) when thoroughly wet. These consist chiefly of
deep, well drained to excessively drained sands or grav-
els. These soils have a high rate of water transmission.

Group B. Soils having a moderate infiltration rate when
thoroughly wet. These consist chiefly of moderately deep
or deep, moderately well drained or well drained soils
that have moderately fine texture to moderately coarse
texture. These soils have a moderate rate of water trans-
mission.

Group C. Soils having a slow infiltration rate when
thoroughly wet. These consist chiefly of soils that have a
layer that impedes the downward movement of water or
soils that have moderately fine texture or fine texture.
These soils have a slow rate of water transmission.

Group D. Soils having a very slow infiltration rate (high
runoff potential) when thoroughly wet. These consist
chiefly of clay soils that have a high shrink-swell poten-
tial, soils that have a permanent high water table, soils
that have a claypan or clay layer at or near the surface,
and soils that are shallow over nearly impervious materi-
al. These soils have a very slow rate of water transmis-
sion.

Flooding is the temporary covering of soil with water
from overflowing streams or with runoff from adjacent
slopes (fig. 14). Water standing for short periods after
rains or after snow melts is not considered flooding, nor
is water in swamps and marshes. Flooding is rated in
general terms that describe the frequency and duration
of flooding and the time of year when flooding is most
likely. The ratings are based on evidence in the soil
profile of the effects of flooding, namely thin strata of
gravel, sand, silt, or, in places, clay deposited by flood-
water; irregular decrease in organic-matter content with
increasing depth; and absence of distinctive soil horizons
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that form in soils of the area that are not subject to
flooding. The ratings are also based on local information
about floodwater levels in the area and the extent of
flooding and on information that relates the position of
each soil on the landscape to historic floods.

The generalized description of flood hazards is of
value in land-use planning and provides a valid basis for
land-use restrictions. The soil data are less specific,
however, than those provided by detailed engineering
surveys that delineate flood-prone areas at specific flood
frequency levels.

High water table is the highest level of a saturated
zone more than 6 inches thick for a continuous period of
more than 2 weeks during most years. The depth to a
seasonal high water table applies to undrained soils.
Estimates are based mainly on the relationship between
grayish colors or mottles in the soil and the depth to free
water observed in many borings made during the course
of the soil survey. Indicated in table 16 are the depth to
the seasonal high water table; the kind of water table,
that is, perched, artesian, or apparent; and the months of
the year that the water table commonly is high. Only
saturated zones above a depth of 5 or 6 feet are indicat-
ed.

Information about the seasonal high water table helps
in assessing the need for specially designed foundations,
the need for specific kinds of drainage systems, and the
need for footing drains to insure dry basements. Such
information is also needed to decide whether or not
construction of basements is feasible and to determine
how septic tank absorption fields and other underground
installations will function. Also, a seasonal high water
table affects ease of excavation.

Depth to bedrock is shown for all soils that are under-
lain by bedrock at a depth of 5 to 6 feet or less. For
many soils, the limited depth to bedrock is a part of the
definition of the soil series. The depths shown are based
on measurements made in many soil borings and on
other observations during the mapping of the soils. The
kind of bedrock and its hardness as related to ease of
excavation is also shown. Rippable bedrock can be ex-
cavated with a single-tooth ripping attachment on a 200-
horsepower tractor, but hard bedrock generally requires
blasting.

Potential frost action refers to the likelihood of
damage to pavements and other structures by frost
heaving and low soil strength after thawing. Frost action
results from the movement of soil moisture into the
freezing temperature zone in the soil, which causes ice
lenses to form. Soil texture, temperature, moisture con-
tent, porosity, permeability, and content of organic matter
are the most important soil properties that affect frost
action. It is assumed that the soil is not covered by
insulating vegetation or snow and is not artificially
drained. Silty and clayey soils that have a high water
table in winter are most susceptible to frost action. Well
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drained very gravelly or sandy soils are the least suscep-
tible.

Risk of corrosion pertains to potential soil-induced
chemical action that dissolves or weakens uncoated
steel or concrete. The rate of corrosion of uncoated
steel is related to soil moisture, particle-size distribution,
total acidity, and electrical conductivity of the soil materi-
al. The rate of corrosion of concrete is based mainly on
the sulfate content, texture, and acidity of the soil. Pro-
tective measures for steel or more resistant concrete
help to avoid or minimize damage resulting from the
corrosion. Uncoated steel intersecting soil boundaries or
soil horizons is more susceptible to corrosion than an
installation that is entirely within one kind of soil or-within
one soil horizon.

Engineering test data

The results of analyses of engineering properties of
several typical soils of the survey area are given in table
17.

The data presented are for soil samples that were
collected from carefully selected sites. The soil profiles
sampled are typical of the series discussed in the sec-
tion “Soil series and morphology.” The soil samples
were analyzed by the lllinois State Department of Trans-
portation.

The methods used in obtaining the data are listed by
code in the next paragraph. Most of the codes, in paren-
theses, refer to the methods assigned by the American
Association of State Highway and Transportation Offi-
cials. The code for Unified classification is assigned by
the American Society for Testing and Materials.

The methods and codes are AASHTO classification
(M-145-66); Unified classification (D-2487-69); mechani-
cal analysis (T88-57); liquid limit (T89-60); plasticity index
(T90-56); and moisture-density, method A (T99-57).

Soil series and morphology

In this section, each soil series recognized in the
survey area is described in detail. The descriptions are
arranged in alphabetic order by series name.

Characteristics of the soil and the material in which it
formed are discussed for each series. The soil is then
compared to similar soils and to nearby soils of other
series. Then a pedon, a small three-dimensional area of
soil that is typical of the soil series in the survey area, is
described. The detailed descriptions of each soil horizon
follow standards in the Soil Survey Manual (4). Unless
otherwise noted, colors described are for moist soil.

Following the pedon description is the range of impor-
tant characteristics of the soil series in this survey area.
Phases, or map units, of each soil series are described
in the section “Soil maps for detailed planning.”
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Alford series

The Alford series consists of well drained, moderately
permeable soils formed in loess. These soils are on
ridgetops and hillsides in the uplands. Slope ranges from
2 to 70 percent.

In this survey area Alford soils are commonly mapped
with or are adjacent to Hosmer, Goss, Baxter, or Well-
ston soils. They are similar to Hosmer and Wellston soils
but lack the Bx horizon characteristic of Hosmer soils
and the coarse fragments in the lower part of the solum
characteristic of Wellston soils. Goss and Baxter soils
contain more clay in the B2t horizon than Alford- soils
and contain more coarse fragments in the solum.

Typical pedon of Alford silt loam, 2 to 6 percent
slopes, eroded, about 1,650 feet west and 660 feet
south of the northeast corner of sec. 7, T. 13 S, R. 1
W., in a cultivated field:

Ap—0 to 8 inches; dark brown (10YR 4/3) silt loam;
weak medium granular structure; friable; slightly
acid; abrupt smooth boundary.

B21t—8 to 18 inches; brown (7.5YR 5/4) silty clay loam;
weak medium subangular blocky structure; firm; con-
tinuous thin dark brown (7.5YR 4/4) clay films on
faces of peds; strongly acid; clear smooth boundary.

B22t—18 to 28 inches; brown (7.5YR 5/4) silty clay
loam; moderate coarse and medium subangular
blocky structure; firm; continuous thin dark brown
(7.5YR 5/4) clay fiims on faces of peds; strongly
acid; clear smooth boundary.

B23t—28 to 39 inches; strong brown (7.5YR 5/6) silty
clay loam; moderate medium subangular blocky
structure; firm; thin continuous brown (7.5YR 5/4)
clay films and patches of light brown (7.5YR 6/4)
uncoated silt grains on faces of peds; strongly acid;
clear smooth boundary.

B24t—39 to 48 inches; strong brown (7.5YR 5/6) heavy
silty clay loam; moderate medium subangular blocky
structure; firm; thin patchy brown (7.5YR 5/4) clay
films and pale brown (10YR 6/3) uncoated silt
grains on faces of peds; strongly acid; gradual wavy
boundary.

B3—48 to 63 inches; yellowish brown (10YR 5/6) silt
loam; weak coarse subangular blocky structure; firm;
thin patchy dark yellowish brown (10YR 4/4) clay
films and patches of pale brown (10YR 6/3) uncoat-
ed silt grains on faces of peds; gradual wavy bound-
ary.

C—63 to 70 inches; brown (7.5YR 5/4) silt loam; mas-
sive; friable; pale brown (10YR 6/3) uncoated silt
grains in crevices of cleavage planes; medium acid.

The thickness of 'solum ranges from about 50 to 75
inches. Reaction ranges from medium acid to very
strongly acid throughout the solum unless liming has
reduced the acidity of the surface layer.
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The Ap or A1 horizon is dominantly dark brown (10YR
4/3) or yellowish brown (10YR 5/4), but it is very dark
grayish brown (10YR 3/2) in wooded areas. In some
pedons the C horizon has mottles with chroma of 2 or
lower.

Banlic series

The Banlic series consists of somewhat poorly
drained, slowly permeable soils formed in silty alluvium.
These soils are on slight rises on flood plains. Slope
ranges from O to 3 percent. ‘

Banlic soils are on the same flood plains as Birds,
Haymond, and Wakeland soils. Unlike those soils, they
have a Bx horizon. Birds soils have chroma of 2 or less
in the upper part of the solum, and Haymond soils have
browner chroma throughout the solum than Banlic soils.

Typical pedon of Banlic silt loam, 1,600 feet north and
20 feet west of the southeast corner of sec. 21, T. 11 S.,
R. 2 W,, in a cultivated field:

Ap—O0 to 8 inches; dark grayish brown (10YR 4/2) silt
loam; common fine faint grayish brown (10YR 5/2)
and few fine faint dark yellowish brown (10YR 4/4)
mottles; weak medium granular structure; friable; few
dark concretions; strongly ~ acid; abrupt smooth
boundary.

A2—8 to 13 inches; dark grayish brown (10YR 4/2) silt
loam; few fine distinct dark yellowish brown (10YR
4/4) and common medium faint grayish brown
(10YR 5/2) mottles; weak medium subangular
blocky or granular structure; friable; common light
brownish gray (10YR 6/2) uncoated siit grains on
faces of peds; few dark concretions; medium acid;
clear smooth boundary. '

B2—13 to 22 inches; brown (10YR 5/3) light silt loam;
few medium distinct strong brown (7.5YR 5/6) mot-
tles; weak coarse granular and weak medium suban-
gular blocky structure; friable; light brownish gray
(10YR 6/2) coatings on faces of peds; common
large dark concretions; common krotovinas; very
strongly acid; clear smooth boundary.

Bx1—22 to 28 inches; light grayish brown (10YR 6/2)
silt; few fine distinct yellowish brown (10YR 5/6)
mottles; moderate medium subangular blocky struc-
ture; friable and slightly brittle; patchy white (5Y 8/1)
silt grains on faces of peds; common dark concre-
tions; very strongly acid; clear smooth boundary.

Bx2—28 to 35 inches; light brownish gray (2.5Y 6/2) silt;
common fine distinct yellowish brown (10YR 5/6)
mottles; weak fine prismatic structure parting to
moderate subangular blocky; firm and brittle; patchy
light gray (5Y 7/2) uncoated silt grains and patchy
thin grayish brown (2.5Y 5/2) clay films on faces of
peds; common fine dark concretions; very strongly
acid; clear smooth boundary.
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Bx3—35 to 48 inches; light brownish gray (2.5Y 6/2) silt
loam; common fine distinct yellowish brown (10YR
5/6) mottles; weak coarse prismatic structure part-
ing to weak coarse subangular blocky; firm and brit-
tle; patchy light gray (5Y 7/2) uncoated silt grains
and thin patchy grayish brown (5Y 5/2) clay films on
faces of peds; common fine to large dark concre-
tions; very strongly acid; clear smooth boundary.

Cx1—48 to 60 inches; light brownish gray (2.5Y 6/2) silt
loam; massive; firm and brittle; common light gray
(5Y 7/2) uncoated silt grains on faces of peds;
many dark stains and concretions; very strongly
acid; gradual smooth boundary.

The thickness of solum ranges from about 45 to 65
inches. Depth to the Bx horizon ranges from 20 to 36
inches. The solum generally ranges from strongly acid to
extremely acid. The surface layer, however, can be less
acid. It is grayish brown (10YR 5/2), dark grayish brown
(10YR 4/2), or dark brown (10YR 4/3).

Baxter series

The Baxter series consists of well drained, moderately
permeable soils formed in residuum weathered from
cherty limestone. These soils are on hillsides in the up-
lands. Slope ranges from 15 to 30 percent.

Baxter soils are on the same hillsides as Alford soils
and are similar to Goss soils. Alford soils formed in loess
and do not have the cherty coarse fragments or the
clayey B2t horizon characteristic of Baxter soils. Goss
soils contain more chert and have a higher base satura-
tion than Baxter soils.

Typical pedon of Baxter cherty silt loam, in an area of
Alford-Baxter complex, 15 to 30 percent slopes, about
2,000 feet south of the center of sec. 25, T. 13 S., R. 1
W., in a wooded area:

A1—0 to 2 inches; dark brown (10YR 4/3) cherty silt
loam; weak and moderate fine granular structure;
friable; 30 percent coarse fragments; medium acid;
clear smooth boundary.

A21—2 to 7 inches; pale brown (10YR 6/3) cherty silt
loam; weak fine granular structure; friable; 20 per-
cent coarse fragments; strongly acid; gradual
smooth boundary.

A22—7 to 15 inches; light yellowish brown (10YR 6/4)
very cherty silt loam; weak fine granular structure;
very friable; 75 percent coarse fragments; very
strongly acid; clear wavy boundary.

B21t—15 to 22 inches; yellowish red (5YR 5/6) cherty
silty clay loam; moderate fine subangular blocky
structure; firm; continuous red (2.5YR 4/6) clay films
on faces of peds; 40 percent coarse fragments; very
strongly acid; gradual wavy boundary.

B22t—22 to 35 inches; red (2.5YR 4/6) cherty silty clay;
common medium distinct yellowish red (5YR 6/6)
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mottles; moderate fine angular blocky structure; very
firm; continuous red (2.5YR 4/6) clay films on faces
of peds; 25 percent coarse fragments; very strongly
acid; gradual wavy boundary.

B23t—35 to 43 inches; red (2.5YR 4/8) cherty silty clay;
weak medium angular blocky structure; very firm;
continuous red (2.5YR 4/6) clay films on faces of
peds; 15 percent coarse fragments; very strongly
acid; gradual wavy boundary.

B24t—43 to 57 inches; red (2.5YR 4/8) cherty clay;
common medium distinct yellowish red (7.5YR 5/6)
and few fine prominent white (7.5YR 8/1) mottles;
moderate medium angular blocky structure; very
firm; continuous red (2.5YR 4/6) clay films on faces
of peds; 20 percent coarse fragments; very strongly
acid; gradual wavy boundary.

B25t—57 to 70 inches; red (2.5YR 4/8) cherty clay;
many medium prominent yellowish red (7.5YR 6/6)
mottles; moderate medium angular blocky structure;
very firm; 40 percent coarse fragments; very strongly
acid.

The solum is more than 60 inches thick. The content
of clay in the upper 20 inches of the argillic horizon is
more than 35 percent, and it increases with increasing
depth. In most pedons the content of coarse fragments
in the upper 20 inches of the argillic horizon ranges from
15 to 45 percent. In some pedons the A1 and A2 hori-
zons are silt loam. The B2t horizon is very strongly acid
or extremely acid.

Birds series

The Birds series consists of poorly drained, moderately
slowly permeable soils formed in silty stream sediments.
These soils are mainly in nearly level or depressional
areas on the broader bottom land. Slope ranges from 0
to 2 percent.

Birds soils are on the same flood plains as Wakeland
soils and are similar to Piopolis soils. They contain more
clay in the control section than Wakeland soils and are
more poorly drained. Piopolis soils contain more clay
throughout the profile than Birds soils and are more acid
in the solum.

Typical pedon of Birds silt loam, wet, about 1,050 feet
south and 925 feet west of the northeast corner of sec.
24, T. 12 S, R. 1 E,, in a field of forbs and grasses:

A1—0 to 11 inches; light brownish gray (10YR 6/2) silt
loam; many medium distinct yellowish brown (10YR
5/4), strong brown (7.5YR 5/4), and gray (10YR 6/
1) mottles; weak medium granular structure; friable;
slightly acid; clear smooth boundary.

C1—11 to 17 inches; light gray (10YR 7/2) silt loam; few
fine distinct reddish yellow (7.5YR 6/6) mottles;
massive; friable; medium acid; gradual smooth
boundary.
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C2—17 to 30 inches; light gray (10YR 7/2) silt loam;
common fine distinct reddish yellow (7.5YR 6/6)
mottles; massive; friable; medium acid; gradual
smooth boundary.

C3—30 to 60 inches; gray (10YR 6/1) silt loam; many
fine prominent reddish yellow (7.5YR 6/6) and red
(2.5YR 4/6) mottles; massive; friable; medium acid.

The A1 horizon is dark grayish brown (10YR 4/2),
grayish brown (10YR 5/2), or light brownish gray (10YR
6/2). The C horizon is medium acid to neutral.

Bowdre series

The Bowdre series consists of somewhat poorly
drained soils that are slowly permeable in the upper part
and moderately permeable in the lower part. These soils
formed in clayey and loamy sediments. They are mainly
on ridges along sloughs in overflow channels on bottom
land along the Mississippi River. Slope ranges from 1 to
6 percent.

Bowdre soils are commonly adjacent to Cairo, Darwin,
Medway, Gorham, and Ware soils on the landscape.
They are shallower to loamy material than Cairo and
Darwin soils and have a less gray B horizon. They con-
tain more clay in the B horizon than Medway, Gorham,
and Ware soils.

Typical pedon of Bowdre silty clay, about 200 feet
south and 335 feet east of the northwest corner of sec.
24, T. 11 S,, R. 4 W., in a cultivated field:

Ap—0 to 5 inches; very dark grayish brown (10YR 3/2)
silty clay; moderate medium granular structure; firm;
very dark gray (10YR 3/1) exterior faces of peds;
very dark grayish brown (10YR 3/2) kneaded color;
few worm casts and channels; many roots; neutral;
abrupt smooth boundary.

A12—5 to 11 inches; very dark grayish brown (10YR 3/
2) silty clay; few fine. faint dark yellowish . brown
(10YR 4/4) mottles; moderate fine and medium an-
gular blocky structure; very firm; very dark grayish
brown (2.5Y 3/2) faces of peds; very dark grayish
brown (10YR 3/2) kneaded color; few worm casts
and channels; common roots; neutral; abrupt wavy
boundary.

B2—11 to 17 inches; dark brown (10YR 4/3) heavy silty
clay loam; few fine faint dark yellowish brown (10YR
4/4) mottles; weak medium prismatic structure part-
ing to moderate medium subangular blocky; firm;
few dark grayish brown (10YR 4/2) clay films, dis-
continuous on vertical faces of peds; very dark gray
(10YR 3/1) clay flows in. worm holes; common
roots; slightly acid; clear smooth boundary.

IIB3—17 to 23 inches; dark brown (10YR 4/3) loam;
common medium distinct grayish brown (2.5Y 5/2)
mottles; weak coarse subangular blocky structure;
friable; thin patchy dark gray (10YR 4/1) clay films
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on faces of some peds; common roots; slightly acid;
clear smooth boundary.

IIC1—23 to 42 inches; dark brown (10YR 4/3) very fine
sandy loam; common medium distinct grayish brown
(2.5Y 5/2) and common fine faint dark yellowish
brown (10YR 4/4) mottles; massive; very friable;
common root and worm channels with dark gray
(10YR 4/1) clay lining; many roots; neutral; clear
wavy boundary. -

IIC2—42 to 53 inches; brown (10YR 5/3) very fine sandy
loam with thin strata of loam and silt loam; common
fine distinct dark yellowish brown (10YR 4/4) mot-
tles; few thin black (10YR 2/1) strata; massive; very
friable; few roots; neutral; clear wavy boundary.

lIIC3—53 to 60 inches; 50 percent grayish brown (10YR
5/2), 35 percent dark gray (10YR 4/1), and 15 per-
cent brown (10YR 5/3), stratified very fine sandy
loam, loam, and silt loam; massive; very friable; few
roots; mildly alkaline.

Depth to the 1IB3 horizon ranges from 12 to 20 inches.
Reaction ranges from slightly acid to moderately alkaline
throughout the profile.

The A horizon is dominantly silty clay, but in some
pedons it is heavy silty clay loam or clay. The mollic
epipedon is 8 to 14 inches thick. The B horizon is mot-
tled with shades of brown or gray. The B2 horizon is silty
clay or heavy silty clay loam. The 1IB3 horizon is loam or
silt loam. The IIC horizon is commonly very fine sandy
loam or loamy very fine sand and can have strata of silty
material.

Burnside series

The Burnside series consists of moderately well
drained, moderately permeable soils formed in loamy
stream sediments and the underlying channery or flaggy
sediments. These soils are on narrow bottom land. Slope
ranges from O to 4 percent.

Burnside soils are similar to Elsah soils and are on the
same flood plains as Haymond and Wakeland soils.
They are more acid than Elsah soils and also differ from
those soils in containing coarse fragments of sandstone
and siltstone rather than chert. They contain more
coarse fragments within a depth of 40 inches than Hay-
mond and Wakeland soils.

Typical pedon of Burnside loam, about 425 feet south
and 2,620 feet west of the northeast corner of sec. 2, T.
11 S, R. 1 W, in a wooded area:

A11—0 to 3 inches; dark brown (10YR 4/3) loam; mod-
erate fine granular structure; very friable; strongly
acid; clear smooth boundary.

A12—3 to 14 inches; dark brown (10YR 4/3) loam; mod-
erate fine granular structure; very friable; very
strongly acid; gradual wavy boundary.
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IIB2—14 to 22 inches; dark yellowish brown (10YR 4/4)
channery loam; weak medium subangular blocky
structure; very friable; 30 percent coarse fragments;
very strongly acid; gradual wavy boundary.

IIC1—22 to 43 inches; dark yellowish brown (10YR 4/4)
flaggy loam; massive; very friable; 45 percent coarse
fragments; very strongly acid; gradual wavy bound-
ary.

IIC2—43 to 63 inches; dark yellowish brown (10YR 4/4)
very flaggy loam; massive; friable; 60 percent coarse
fragments; very strongly acid; gradual irregular
boundary.

R—63 to 69 inches; weathered sandstone with few thin
bands of shale.

The depth to loamy-skeletal material ranges from 12
to 24 inches. The depth to bedrock ranges from 40 to 80
inches. The A horizon is dominantly loam but in some
pedons is silt loam. It is 8 to 16 inches thick. The B
horizon and the upper part of the C horizon range from
20 to 50 percent coarse fragments.

Cairo series

The Cairo series consists of poorly drained soils that
are very slowly permeable in the upper part and rapidly
permeable in the lower part. These soils formed in
clayey material and in the loamy underlying material.
They are on broad flats and low terraces on flood plains.
Slope ranges from 1 to 5 percent.

The Cairo soils in Union County lack the abrupt shift in
texture from clayey to sandy material that is definitive for
the Cairo series. This difference, however, does not
greatly alter the use or behavior of the soils.

Cairo soils are on the same flood plains as Bowdre,
Darwin, Medway, and Gorham soils and are similar to
those soils. They are more poorly drained than Bowdre
soils and have a sandier substratum. They contain more
sand below a depth of 40 inches than Darwin soils and
more clay in the solum than Medway and Gorham soils.

Typical pedon of Cairo silty clay, about 1,773 feet
south and 435 feet west of the northeast corner of sec.
17, T. 12 S, R. 3 W,, in a cuitivated field:

Ap—O0 to 5 inches; black (2.5Y 2/2) silty clay; strong fine
granular structure in upper 3 inches grading to weak
medium angular blocky in lower part; firm, plastic;
many worm casts and holes; neutral; abrupt smooth
boundary.

A12—5 to 10 inches; black (2.5Y 2/2) silty clay; weak
medium angular blocky structure; very firm, plastic;
neutral; clear smooth boundary.

B21—10 to 20 inches; very dark grayish brown (2.5Y 3/
2) heavy silty clay; weak medium prismatic structure
parting to moderate medium angular blocky; very
firm; patchy dark gray (5Y 3/1) clay films and pres-
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sure faces; few vesicles and worm casts; mildly al-
kaline; clear smooth boundary.

B22—20 to 31 inches; dark gray (N 4/0) silty clay; few
fine distinct dark yellowish brown (10YR 4/4) mot-
tles; weak medium prismatic structure parting to
moderate medium angular blocky; very firm; thin
patchy dark gray (5Y 3/1) clay films on faces of
peds; many vesicles; few worm casts; miIdIy alka-
line; clear smooth boundary.

1IB3—31 to 39 inches; gray (5Y 5/1) clay loam; common
medium distinct dark yellowish brown (10YR 4/4)
mottles; weak coarse subangular blocky structure;
firm; thin patchy very dark grayish brown (2.5Y 3/2)
clay films on vertical faces of peds; many vesicles;
few worm channels; mildly alkaline; clear smooth
boundary.

IIC1—39 to 47 inches; olive gray (5Y 5/2) loamy very
fine sand; common medium distinct dark yellowish
‘brown (10YR 4/4) mottles; massive; friable; dark
gray (5Y 4/1) clay flows in worm holes; mildly alka-
line; clear smooth boundary.

IIC2—47 to 73 inches; light brownish gray (10YR 6/2)
fine sand; single grained; loose; moderately alkaline.

The depth to loamy material, or the 1IB horizon, ranges
from 30 to 40 inches. The B horizon ranges from slightly
acid to mildly alkaline. It is silty clay or clay in the upper
part and is clay loam or fine sandy loam in the lower
part. It has hue of 2.5Y, 5Y, 10YR, or N. Thin strata of
loamy material are in the IIC horizon in some pedons.

Cape series

The Cape series consists of poorly drained, very
slowly permeable soils formed in clayey and loamy slack
water sediments. These soils are mainly on low-lying
benches on bottom land. Slope ranges from 0 to 2
percent. A

Cape soils commonly are adjacent to Jacob, Karnak,
and Piopolis soils on the landscape and are similar to
those soils. They are more acid than Karnak soils and
contain less clay in the solum than Jacob and Karnak
soils. They contain more clay in the solum than Piopolis
soils.

Typical pedon of Cape silty clay loam, about 900 feet
north and 160 feet east of the southwest corner of sec.
3, T.12 S, R. 3 W, in a pasture:

Ap—O0 to 6 inches; dark grayish brown (10YR 4/2) silty

clay loam; moderate fine granular structure; friable;

medium acid; abrupt smooth boundary.

A12—6 to 12 inches; dark grayish brown (10YR 4/2)
silty clay loam; weak fine subangular blocky struc-
ture; firm; common fine dark concretions; medium
acid; clear smooth boundary.

B1g—12 to 18 inches; gray (N 5/0) heavy silty clay
loam; common fine distinct olive brown (2.5Y 4/4)
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mottles; weak medium subangular blocky structure;
firm; common fine dark concretions; strongly acid;
clear smooth boundary.

B21g—18 to 23 inches; dark gray (10YR 4/1) silty clay;
common medium distinct dark yellowish brown
(10YR 4/4) mottles; weak medium prismatic struc-
ture parting to moderate medium subangular blocky;
very firm; common fine dark concretions; strongly
acid; clear smooth boundary.

B22g—23 to 30 inches; grayish brown (2.5Y 5/2) silty
clay; common medium prominent strong brown
(7.5YR 4/4) mottles; moderate medium prismatic
structure parting to moderate medium subangular
blocky; very firm; dark grayish brown (2.5Y 4/2) clay
films or coatings on faces of peds; strongly acid;
gradual smooth boundary.

B3g—30 to 47 inches; grayish brown (5Y 5/2) heavy sth
clay loam; many medium distinct yellowish brown
(10YR 5/6) mottles; weak coarse prismatic struc-
ture; very firm; few dark accumulations; very strongly
acid; clear wavy boundary.

C1g—47 to 60 inches; grayish brown (2.5Y 5/2) silty clay
loam; massive; firm; dark stains in crevices; strongly
acid.

The control section ranges from strongly acid to ex-
tremely acid. The A horizon ranges from dark gray (10YR
4/1) to grayish brown (2.5Y 5/2). The B horizon has hue
of 10YR to 2.5Y or N, value of 4 to 6, and chroma of 0
to 2. It is silty clay, silty clay loam, or clay. The C horizon
has strata of silt in some pedons.

Darwin series

The Darwin series consists of poorly drained or very
poorly drained, very slowly permeable soils formed in
clayey slack water sediments. These soils are on broad
flats and in depressions on flood plains. Slope ranges
from O to 2 percent.

Darwin soils commonly are adjacent to Cairo, Karnak,
and Jacob soils on the landscape and are similar to
those soils. Cairo soils contain more sand in the upper
40 inches than Darwin soils, and Karnak and Jacob soils
lack a mollic epipedon. Also, Jacob soils are more acid
than Darwin soils.

Typical pedon of Darwin silty clay, about 550 feet
south and 1,100 feet west of the center of sec. 23, T. 12
S., R. 3 W,, in a meadow:

Ap—O0 to 4 inches; very dark gray (10YR 3/1) silty clay;
weak fine granular structure; firm; common worm
casts and channels; neutral; abrupt smooth bound-
ary.

A12—4 to 10 inches; very dark gray (10YR 3/1) silty
clay, very dark grayish brown (10YR 3/2) crushed;
weak medium subangular blocky structure; firm;
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common worm casts and channels; neutral; clear
“smooth boundary.

B21g—10 to 25 inches; gray (10YR 5/1) silty clay;
common medium faint olive brown (2.5Y 4/4) mot-
tles; moderate fine and medium angular blocky
structure; very firm; dark gray (10YR 4/1) coatings
on faces of peds; neutral; gradual smooth boundary.

B22g—25 to 38 inches; dark gray (N 4/0) heavy silty
clay loam; few fine distinct brown (7.5YR 4/4) and
common medium distinct dark reddish brown (5YR
3/4) mottles; moderate medium prismatic structure
parting to moderate coarse angular blocky; very firm;
mildly alkaline; gradual smooth boundary.

B23g—38 to 62 inches; dark gray (N 4/0) silty clay,
common medium distinct dark reddish brown (5YR
3/4) and few medium faint olive brown (2.5Y 4/4)
mottles; moderate medium prismatic -structure part-
ing to moderate coarse angular blocky in the lower
part; very firm; dark gray (10YR 4/1 and 5Y 4/1)
clay coatings on faces of most peds; mildly alkaline.

The A and B horizons range from slightly acid to mildly
alkaline and the C horizon from neutral to moderately
alkaline. The A horizon ranges from 10 to 24 inches in
thickness. The solum ranges from 45 to more than 60
inches in thickness. The A and B horizons are silty clay
loam, clay, or silty clay. In many pedons a C horizon is
within a depth of 60 inches. It is mainly silty clay but in
some pedons is silty clay loam.

Darwin silty clay, frequently flooded, is outside the
range of the Darwin series because it is finely stratified
in the upper part of the profile. This difference, however,
does not affect the use or behavior of the soil.

Drury series

The Drury series consists of well drained, moderately
permeable soils on foot slopes and terraces below the
bluffs adjacent to bottom land along the Mississippi
River. These soils formed in local silty sediments from
loess-covered hills. Slope ranges from 3 to 10 percent.

Drury soils are similar to Haymond soils. They contain
more clay in the upper 40 inches than those soils.

Typical pedon of Drury silt loam, 3 to 10 percent
slopes, about 1,995 feet north and 85 feet west of the
center of sec. 32, T. 12 S,, R. 2 W, in a wooded field:

A11—0 to 2 inches; dark brown (10YR 3/3) silt loam;
moderate fine granular structure; very friable;
medium acid; clear smooth boundary.

A12—2 to 6 inches; dark brown (10YR 3/3) silt loam;
weak medium granular structure; friable; very dark
grayish brown (10YR 3/2) faces of peds; medium
acid; clear smooth boundary.

B21—6 to 15 inches; dark brown (10YR 4/3) silt loam;
weak fine subangular blocky structure; friable; very
dark grayish brown (10YR 3/2) faces of peds;
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common vesicles; medium acid; gradual smooth
boundary.

B22—15 to 25 inches; dark yellowish brown (10YR 4/4)
silt loam; weak fine and medium subangular blocky
structure; very friable; dark brown (10YR 3/3) coat-
ings on faces of some peds; common vesicles;
medium acid; gradual smooth boundary.

B3—25 to 33 inches; dark yellowish brown (10YR 4/4)
silt loam; weak medium subangular blocky structure;
friable; pale brown (10YR 6/3) uncoated silt grains
on faces of many peds; few vesicles; slightly acid;
gradual smooth boundary.

C1—33 to 49 inches; dark yellowish brown (10YR 4/4)
and pale brown (10YR 6/3) silt loam; massive; fri-
able; slightly acid; gradual smooth boundary.

C2—49 to 68 inches; light brownish gray (10YR 6/2) silt
loam; few fine distinct dark yellowish brown (10YR
4/4) and common fine faint brown (10YR 5/3) mot-
tles; massive; friable; slightly acid. -

The solum ranges from 30 to 40 inches in thickness.
In some pedons the A horizon has color value of 4. in
some, mottles with chroma of 2 are in the lower part of
the B horizon. In some pedons strata of coarser textured
material are below a depth of 40 inches.

Dupo series

The Dupo series consists of somewhat poorly drained
soils that are moderately slowly permeable in the upper
part and slowly permeable in the lower part. These soils
are on flood plains. They formed in silty and clayey
sediments. Slope ranges from 0 to 2 percent.

Dupo soils commonly are adjacent to Wakeland,
Medway, and Darwin soils on the landscape. They con-
tain more clay in the lower part of the solum than Wake-
land and Medway soils. They contain more silt in the
upper part of the solum than Darwin soils.

Typical pedon of Dupo silt loam, about 1,730 feet
south and 990 feet west of the northeast corner of sec.
30, T.12 S, R. 2 W,, in a cultivated field:

Ap—0 to 10 inches; dark brown (10YR 4/3) silt loam;
moderate fine granular structure; very friable;
medium acid; abrupt smooth boundary.

C—10 to 24 inches; dark brown (10YR 4/3) silt loam;
common medium faint dark brown (10YR 3/3), gray-
ish brown (10YR 5/2), and dark yellowish brown
(10YR 4/4) mottles; massive; friable; common vesi-
cles; slightly acid; clear smooth boundary.

IIA1b—24 to 32 inches; very dark gray (10YR 3/1) heavy
silty clay loam; weak fine prismatic structure parting
to moderate medium angular blocky; firm; dark gray-
ish brown (10YR 4/2) coatings on faces of peds;
few small pores; slightly acid; clear smooth bound-
ary.
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IIB21b—32 to 42 inches; dark brown (10YR 4/3) silty
clay; common medium distinct yellowish brown
(10YR 5/6) mottles; moderate fine angular blocky
structure; very firm; dark. grayish brown (10YR 4/2)
coatings on faces of peds; few fine dark concre-
tions; medium acid; clear smooth boundary.

IB22b—42 to 55 inches; grayish brown (10YR 5/2)
heavy silty clay loam; common medium distinct yel-
lowish brown (10YR 5/8) mottles; moderate medium
prismatic structure parting to moderate coarse angu-
lar blocky; dark gray (10YR 4/1) coatings on faces
of peds; few fine dark concretions; very strongly
acid; clear smooth boundary.

IIB3b—55 to 65 inches; grayish brown (10YR 5/2) heavy
silty clay loam; common medium faint olive brown
(2.5Y 4/4) and distinct yellowish brown (10YR 5/6)
mottles; moderate coarse prismatic structure parting
to moderate coarse angular blocky; continuous gray
(10YR 5/1) coatings on faces of peds; very strongly
acid.

Depth to the IIAb horizon ranges from 20 to 40 inches.
The 10- to 40-inch control section is medium acid to
mildly alkaline. The IlAb and IIBb horizons range from
heavy silty clay loam to clay.

Elsah series

The Elsah series consists of well drained and some-
what excessively drained soils that are moderately per-
meable in the upper part and moderately rapidly perme-
able in the lower part. These soils formed in silty and
cherty stream sediments. They are on narrow bottom
land and along some stream channels on the broader
bottom land. Slope ranges from 1 to 5 percent.

Elsah soils are on-the same: flood plains as Haymond
and Wakeland soils. They contain more cherty coarse
fragments within a depth of 40 inches than those soils.

Typical pedon of Elsah silt loam, about 325 feet north
and 335 feet west of the center of sec. 13, T. 11 S,,R. 3
W., in a black walnut plantation:

A1-—0 to 15 inches; dark brown (10YR 4/3) silt loam;
common medium faint brown (10YR 5/3) mottles in
the lower part; weak fine and medium granular struc-
ture; very friable; common grass roots; 2 percent
coarse fragments; medium acid; clear smooth
boundary.

I'C1—15 to 17 inches; dark yellowish brown (10YR 4/4)
cherty loam; massive; friable; 35 percent coarse
fragments; common grass roots; common vesicles;
medium acid; clear smooth boundary.

lIC2—17 to 22 inches; strong brown (7.5YR 5/6) very
cherty sand; single grained; loose; 70 percent
coarse fragments; common grass roots; medium
acid; clear smooth boundary.
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IIC3—22 to 40 inches; light yellowish brown (10YR 6/4)
very cherty loam; single grained; loose; 80 percent
coarse. fragments; common grass roots to a depth
of 30 inches; medium acid; gradual wavy boundary.

[IC4—40 to'60 inches; brown (10YR 5/3) very cobbly
loam; massive; friable; 85 percent coarse fragments
as much as 6 inches in diameter; medium acid.

Depth to the .cherty IIC horizon ranges from 10 to 25
inches, and depth to bedrock is generally 40 to 80
inches. The 10- to 40-inch control section ranges from
medium acid to neutral.

The A horizon ranges from very dark ‘grayish brown
(10YR 3/2) to yellowish brown (10YR 5/4). The content
of coarse fragments ranges from 0 to 15 percent in the
A horizon and from 60 to 90 percent in the lower part of
the C horizon. It increases with increasing depth.

Gorham series

The Gorham -series consists of poorly drained soils
that are moderately slowly permeable in the upper part
and ‘'moderately rapidly permeable in the lower part.
Those soils- formed in silty and loamy sediments. They
are mainly in nearly level areas and on low, undulating
ridges on flood plains. Slope ranges from 0 to 3 percent.

Gorham soils are on the same flood plains as Cairo,
Darwin, Medway, and Ware soils. They contain less clay
than Cairo and Darwin soils and more clay than Medway
and Ware soils. Also, they are not so well drained as
Medway and Ware soils.

Typical pedon of Gorham silty clay loam, about 1,920
feet north and 1,540 feet east of the southwest corner of
sec. 5, T.12S,,R.3 W.

Ap—0 to 11 inches; very dark grayish brown (10YR 3/2)
silty ‘clay loam; -moderate fine subangular blocky
structure; firm; very dark gray (10YR 3/1) organic
films on faces of peds; many worm casts and holes;
mildly alkaline; -abrupt wavy boundary.

B21—11 to 19 inches; very dark grayish brown (10YR 3/
2) heavy silty clay loam; common fine distinct dark
brown (7.5YR 4/4) mottles; weak medium prismatic
structure parting to moderate fine angular blocky;
firm; continuous very dark gray (10YR 3/1) coatings
on vertical faces of peds, patchy on horizontal faces
of peds; common worm holes and casts; mildly alka-
line; clear smooth boundary.

B22—19 to 26 inches; dark grayish brown (2.5Y 4/2)
silty clay loam; common medium distinct dark brown
(7.5YR 4/2) and few fine prominent strong brown
(7.5YR .5/6) mottles; weak medium prismatic struc-
ture parting to moderate fine subangular blocky;
firm; very dark gray (10YR 3/1) coatings on vertical
faces of peds; few worm holes; neutral; gradual
smooth boundary.
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B23—26 to 39 inches; dark grayish brown (10YR 4/2)
silty clay loam; common medium faint dark brown
(10YR 3/3 and 7.5YR 4/2) mottles; moderate
coarse and medium subangular blocky structure; fri-
able; patchy dark gray (10YR 4/1) coatings on faces
of peds; 20 percent very fine sand; neutral; clear
smooth boundary. '

IIB3—39 to 43 inches; dark grayish brown (10YR 4/2)
clay loam; few fine faint dark brown (7.5YR 4/4) and
dark gray (10YR 4/1) mottles; weak coarse suban-
gular blocky structure; friable; gray (10YR'5/1) coat-
ings on vertical faces of peds; neutral; clear smooth
boundary.

IIC1—43 to 47 inches; dark brown (10YR 4/3) fine sandy
loam; many coarse distinct grayish brown (10YR 5/
2) and few medium faint dark brown (7.5YR 4/4)
mottles; massive; very friable; neutral; clear smooth
boundary.

1IC2—47 to 52 inches; dark brown (10YR 4/3) loamy fine
sand; many coarse faint grayish brown (10YR 5/2)
mottles; massive; very friable; neutral; clear irregular

" boundary. o

IIC3—52 to 60 inches; light brownish gray (10YR 6/2)
fine sand; common fine faint brown (10YR 5/3) mot-
tles; massive; very friable; neutral.

Depth to the 11B3 horizon ranges from 30 to 40 inches.
The B horizon ranges from slightly acid to mildly alkaline.
The mollic epipedon is 10 to 20 inches thick. The 1IB3
.horizon ranges from clay loam to fine sandy loam and
the |IC horizon from fine sandy loam to fine sand.

Goss series

. The Goss series consists of well drained soils that are
moderately rapidly permeable in the upper part and mod-
erately permeable in the lower part. These soils formed
in residuum weathered from cherty limestone. They are
on steep and very steep, dissected hills that parallel the
bottom land along the Mississippi River.

In this survey area Goss soils are mapped with Alford
soils. They are similar to Baxter soils. Alford soils contain
no coarse fragments and contain less clay in the B2t
horizon than Goss soils. Baxter soils contain less chert
than Goss soils and have a lower base saturation in the
- B2t horizon.

Typical pedon of Goss very cherty silt loam, in an area
of Goss-Alford complex, 30 to 70 percent slopes, about
10 feet north and 2,540 feet west of the center of sec.
22, T.11S,R.3W. '

O1—2 to 0 inches; partly decomposed litter of leaves
and twigs.

A1—0 to 3 inches; very dark grayish brown (10YR 3/2)
very cherty silt loam; strong fine granular structure;
very friable; common worm casts and holes; many
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tree roots; 60 percent coarse fragments; neutral;
clear smooth boundary.

A2—3 to 6 inches; brown (10YR 5/3) very cherty silt
loam; moderate fine granular structure; very friable;
dark brown (10YR 4/3) faces of peds; many tree
roots; 65 percent coarse fragments; common worm
casts and holes; neutral; clear smooth boundary.

B1—6 to 10 inches; strong brown (7.5YR 5/6) very
cherty silt loam; moderate fine subangular blocky
structure; friable; dark yellowish brown (10YR 4/4)
faces of peds; 70 percent coarse fragments; many
tree roots; few worm casts and holes; slightly acid;
clear smooth boundary.

B21t—10 to 18 inches; strong brown (7.5YR 5/6) very
cherty heavy silty clay loam; moderate fine subangu-
lar blocky structure; friable; dark brown (7.5YR 4/2
and 4/4) organic stains on faces of peds; continu-
ous yellowish red (5YR 5/6) clay films on faces of
peds and on coarse fragments; common roots; 85
percent coarse fragments; few dark stains on faces
of peds and on coarse fragments; slightly acid; clear
smooth boundary.

B22t—18 to 27 inches; strong brown (7.5YR 5/6) very
cherty heavy silty clay loam; moderate fine angular
blocky structure; firm; few channel fillings of yellow
(10YR 7/8) silty material; common roots; 75 percent
coarse fragments; continuous strong brown (7.5YR
5/6) and reddish brown (8YR 5/4) clay films and
few dark stains on faces of peds and coarse frag-
ments; strongly acid; clear smooth boundary.

B23t—27 to 40 inches; strong brown (7.5YR 5/6) cherty
silty clay; moderate fine angular blocky structure;
very firm; continuous strong brown (7.5YR 5/6) and
reddish brown (5YR 5/4) clay fiims on faces of
peds; few roots; 45 percent coarse fragments; few
dark stains on faces of peds; medium acid; clear
smooth boundary.

B24t—40 to 60 inches; strong brown (7.5YR 5/6) cherty
heavy silty clay loam; moderate fine angular blocky
structure; very firm; continuous strong brown (7.5YR
5/6) and yellowish red (5YR 5/6) clay films on faces
of peds; few roots; 45 percent coarse fragments;
common dark stains on faces of peds; medium acid.

The solum is typically more than 60 inches thick; it
ranges from 55 inches to more than 6 feet in thickness.
The A1 and A2 horizons are silt loam, cherty silt loam, or
very cherty silt loam. The A1 horizon is generally less
than 6 inches thick. The B horizon ranges from strongly
acid to neutral. The B2t horizon ranges from heavy silty
clay loam to clay and from about 45 to 85 percent
coarse fragments.

Haymond series

The Haymond series consists of well drained, moder-
ately permeable soils that formed in silty alluvium. They
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are on flood plains and alluvial fans along streams.
Slope ranges from 0 to 3 percent.

Haymond soils are on the same flood plains as Wake-
land and Elsah soils and are similar to Drury soils. Wake-
land soils are somewhat poorly drained. Elsah soils con-
tain more coarse fragments in the control section than
Haymond soils. Drury soils contain more clay in the
solum than Haymond soils.

Typical pedon of Haymond silt loam, about 1,650 feet
south and 530 feet east of the northwest corner of sec.
21, T.128,R. 2W.

Ap—0 to 10 inches; dark brown (10YR 4/3) silt loam;

weak medium granular structure; friable; slightly
. acid; gradual smooth boundary.

A12—10 to 20 inches; brown (10YR 4/3) silt loam; weak
medium granular structure; very friable; medium
acid; gradual smooth boundary.

C1—20 to 42 inches; yellowish brown (10YR 5/4) silt
loam; weak medium subangular blocky structure; fri-
able; medium acid; gradual smooth boundary.

C2—42 to 62 inches; yellowish brown (10YR 5/4) silt
loam with pockets of pale brown (10YR 6/3); mas-
sive; friable; medium acid.

The control section ranges from medium acid to neu-
tral. The A horizon is dark brown (10YR 4/3), very dark
grayish brown (10YR 4/2), or dark yellowish brown
(10YR 3/4). Few to common grayish mottles are below a
depth of 30 inches in many pedons. Loamy strata, many
of which contain some pebbles or flagstones, are below
a depth of 40 inches in some pedons.

Hosmer series

The Hosmer series consists of moderately well drained
soils that are moderately permeable in the upper part
and slowly permeable in the lower part. These soils
formed in loess. They are on ridgetops, side slopes, and
foot slopes in the uplands. Slope ranges from 2 to 30
percent.

Hosmer soils are commonly adjacent to Alford soils on
the landscape and are similar to Zanesville soils. Alford
soils do not have a Bx horizon, and Zanesville soils
contain coarse fragments in the lower part of the Bx
horizon.

Typical pedon of Hosmer silt loam, 2 to 6 percent
slopes, about 1,200 feet north and 400 feet west of the
southeast corner of SW1/4 sec. 16, T. 11 S, R. 1 E.

Ap—0 to 7 inches; dark brown (10YR 4/3) silt loam;
moderate thin platy structure parting to weak fine
granular; few weak very fine subangular blocky
peds; friable; common krotovinas; many roots; neu-
tral; abrupt smooth boundary.

B21t—7 to 18 inches; brown (10YR 5/3) light silty clay
loam; moderate fine and medium subangular blocky
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structure; firm; discontinuous dark yellowish brown
(10YR 4/4) clay films on faces of peds; few kroto-
vinas; common vesicles; common fine dark concre-
tions; strongly acid; gradual smooth boundary.

B22t—18 to 25 inches; yellowish brown (10YR 5/4)
heavy silt loam; few medium faint strong brown
(7.5YR 5/8) and few fine distinct light brownish gray
(10YR 6/2) mottles; moderate fine and medium su-
bangular blocky structure; firm; thin patchy clay films
on faces of peds; few fine dark accumulations;
strongly acid; abrupt smooth boundary.

B&A—25 to 28 inches; yellowish brown (10YR 5/6) silt
loam (B2); fine and medium moderate subangular
blocky; firm; thin to thick (25 to 100 centimeters)
coatings and cappings of light brownish gray (10YR
6/2) silt (A2); patchy thin dark yellowish brown
(10YR 4/4) clay films on faces of peds; common
fine dark concretions; strongly acid; abrupt smooth
boundary.

Bx1—28 to 35 inches; mottled yellowish brown (10YR 5/
6), dark yellowish brown (10YR 4/4), and light
brownish gray (2.5Y 6/2) silty clay loam; moderate
medium prismatic structure; very firm and brittle;
grayish brown (2.5Y 5/2) clay films continuous in
both directions on faces of peds; continuous light
brownish gray (2.5Y 6/2) uncoated silt grains on
faces of peds in the upper part, discontinuous in the
lower part; common dark stains and accumulations;
strongly acid; gradual smooth boundary.

Bx2—35 to 55 inches; mottled yellowish brown (10YR 5/
6), dark yellowish brown (10YR 4/4), and light
brownish gray (2.5Y 6/2) light silty clay loam; weak
coarse and medium prismatic structure; very firm
and brittle; grayish brown (2.5Y 5/2) and brown
(10YR 5/3) clay films continuous on vertical faces of
peds and patchy on horizontal faces of peds; few
dark stains; strongly acid; gradual smooth boundary.

Bx3—55 to 67 inches; yellowish brown (10YR 5/4) silt
loam; many coarse prominent light brownish gray
(2.5Y 6/2) mottles; weak very coarse prismatic
structure; very firm and brittle; patchy grayish brown
(2.5Y 5/2) clay films and common dark stains on
vertical faces of peds; medium acid; gradual smooth
boundary. :

Cx—67 to 73 inches; yellowish brown (10YR 5/4) silt
loam; common medium prominent light olive gray
(5Y 6/2) mottles; massive; firm and brittle; dark
stains in some vertical cracks and in old root chan-
nels; medium acid.

In slightly eroded areas, the thickness of the solum
ranges from 48 to 72 inches and depth to the Bx horizon
from 25 to 36 inches. The control section is strongly acid
or very strongly acid. The Ap horizon has hue of 10YR,
value of 4 or 5, and chroma of 2 to 4. Some pedons
have an A2 horizon of silt loam. This horizon has hue of
10YR, value of 4 or 5, and chroma of 4 to 6. The B2t
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horizon has hue of 7.5YR or 10YR, value of 4 or 5, and
chroma of 3 to 6. The Bx horizon has similar colors, but

mottles having chroma of 2 or less are evident in most’

pedons.

Jacob series

The Jacob series consists of very poorly drained and
poorly drained; very slowly permeable soils- formed in
clayey slack water sediments. These soils are on broad
flats and low-lying benches and depressions on bottom
land along the Mississippi River. Slope ranges from 0 to
2 percent.

Jacob soils are commonly adjacent to Karnak, Darwin,
and Piopolis soils on the landscape and are similar to
those soils. They are more acid. than Karnak. and Darwin
soils and contain more clay in the solum than Piopolis
soils. Unlike Darwin soils, they do not have a mollic
epipedon.

Typical pedon of Jacob silty clay, about 700 feet south
and 100 feet west of the center of sec. 33, T. 11 8., R. 3
W., in a field of forbs and grasses:

Ap—O0 to 9 inches; grayish brown (2.5Y 5/2) silty clay;
few fine faint light olive brown (2.5Y 5/4) mottles;
weak medium angular blocky and moderate fine
granular structure; firm; olive gray (5Y 5/2) faces of
peds; common fine dark concretions; very strongly
acid; abrupt smooth boundary.

B21g—9 to 18 inches; grayish brown (2.5Y 5/2) clay;
common fine distinct yellowish brown (10YR 5/4
and 5/6) mottles; weak medium prismatic structure
parting to weak medium angular blocky; very firm;
olive gray (5Y 5/2) faces of peds; few fine dark
concretions and stains; extremely acid; gradual
smooth boundary.

B22g—18 to 39 inches; olive gray (8Y 5/2) clay;
common fine distinct yellowish brown (10YR 5/6)
mottles; weak medium prismatic structure; very firm,
very plastic; common fine dark concretions; very
strongly acid; gradual smooth boundary.

B3g—39 to 56 inches; gray (5Y 5/1) clay; common
medium distinct olive brown (2.5Y 4/4) mottles;
weak medium angular blocky structure; very firm,
plastic; common dark stains and rounded accumula-
tions of iron and manganese oxide; very strongly
acid; clear smooth boundary.

Cg—56 to 60 inches; olive gray (5Y 5/2) silty clay;
common medium distinct olive brown (2.5Y 4/4) and
light olive brown (2.5Y 5/6) mottles; massive; firm;
dark gray (5Y 4/1) faces along cleavage planes;
strongly acid.

The. control section ranges from strongly acid to ex-
tremely acid and generally from about 60 to 70 percent
clay. The A horizon has hue of 10YR or 2.5Y, value of 3
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to 5, and chroma of 1 or 2. The B horizon has hue of
10YR to 5Y, value of 5 to 7, and chroma of 1 or 2.

Karnak series

The Karnak series consists of very poorly and poorly
drained, very slowly permeable soils formed in clayey
sediments. These soils are on broad flats and in narrow
depressions: on: flood: plains. Slope ranges. from 0 to 2
percent.

Karnak. soils are similar to Jacob, Cairo, and Darwin
soils. Jacob soils are more acid than Karnak soils. Cairo
soils contain more sand within a depth of 40 inches than
Karnak soils. Darwin soils have a mollic epipedon.

Typical pedon of Karnak silty clay, about 415 feet
south and 1,600 feet west of the northeast corner of
sec. 5, T.12 S, R. 3 W,, in-a pasture:

Ap—O0 to 6 inches; very dark gray (10YR 3/1) heavy silty
clay; common fine prominent brownish: yellow (10YR
6/6) and strong brown (7.5YR 5/6) mottles around
root channels; moderate fine granular structure; very
firm, plastic; medium acid; abrupt smooth boundary.

Bi1g—6 to 13 inches; dark gray (10YR 4/1) clay;
common medium prominent strong brown (7.5YR 5/
8) and common medium distinct dark brown (7.5YR
4/4) mottles; moderate medium angular blocky
structure; very firm, plastic; very dark gray (10YR 3/
1) coatings on faces of some peds; strongly acid;
clear smooth boundary.

B21g—13 to 25 inches; dark gray (5Y 4/1) clay;
common medium prominent dark brown (7.5YR 3/2)
mottles; weak medium angular blocky structure; very
firm, very plastic; very dark gray (5Y 3/1) coatings
on faces of some peds; common dark stains and
concretions; medium acid; clear wavy boundary.

B22g—25 to 33 inches; gray (5Y 5/1) silty clay; common
fine distinct dark. yellowish- brown (10YR. 4/4) mot-
tles; weak medium angular blocky structure; very
firm, very plastic; many fine dark. concretions and
stains; few slickensides; medium acid; gradual
smooth boundary.

B3g—33 to 58 inches; gray (5Y 6/1) silty clay; few fine
distinct light olive brown (2.5Y 5/6) and common
fine prominent dark yellowish brown (10YR 4/4)
mottles; weak medium angular blocky structure; very
firm, very plastic; gray (5Y 5/1) coatings on faces of
some peds; common dark concretions and stains;
common slickensides; medium' acid; clear smooth
boundary.

Cg—>58 to 75 inches; gray (5Y 6/1) silty clay; common
medium prominent dark yellowish brown (10YR 4/4)
mottles; massive; very firm, plastic;. few slickensides;
medium acid.
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The solum ranges from about 45 to 60 inches in thick-
ness. It is medium acid or strongly acid unless liming has
reduced the acidity of the surface layer.

The Ap or A1 horizon has hue of 10YR, value of 3 to
5, and chroma of 1 or 2. It generally has value of 3 if it is
less than 10 inches thick. The B horizon has hue of
10YR to 5Y, value of 4 to 7, and chroma of 1 or 2. The
C horizon has strata of silty clay loam in some pedons.

Medway series

The Medway series consists of moderately well
drained, moderately permeable soils formed in silty and
loamy sediments. These soils are on low ridges and
natural levees along sloughs or overflow channels on
flood plains. Slope ranges from 1 to 6 percent.

Medway .soils are commonly adjacent to Ware, Cairo,
Bowdre, and Gorham soils on the landscape and are
similar to those soils. They contain less clay in the upper
part of the B horizon than Bowdre. and Cairo soils. They
are better drained than Gorham soils, and they contain
more clay in the control section than Ware soils.

Typical pedon of Medway silty clay loam, about 740
feet south and 320 feet west of the northeast corner of
sec. 8, T. 12 S, R. 3 W,, in a cultivated field:

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
silty clay loam; weak coarse subangular blocky and
weak thin platy structure; firm; common roots; neu-
tral; abrupt smooth boundary.

B21t—9 to 19 inches; very dark grayish brown (10YR 3/
2) silty-clay loam; few fine faint dark yellowish brown

_(10YR 4/4) mottles; moderate medium subangular
blocky structure; firm; patchy very dark gray (10YR
3/1) clay films on faces of peds; mildly alkaline;
clear smooth boundary.

B22t—19 to 25 inches; dark grayish brown (10YR 4/2)
clay loam; few fine faint dark yellowish brown (10YR
4/4) mottles; weak medium subangular blocky struc-
ture; firm; continuous very dark grayish brown (10YR
3/2) clay films on faces of peds; mildly alkaline;
clear smooth boundary.

IIB23—25 to 28 inches; dark brown (10YR 4/3) loam;
weak coarse subangular blocky structure; friable;
few krotovinas; patchy very dark grayish brown
(10YR 3/2) clay films on faces of peds; mildly alka-
line; gradual smooth boundary.

1IB3—28 to 36 inches; dark brown (10YR 4/3) very fine
sandy loam; weak coarse subangular blocky struc-
ture; friable; patchy very dark grayish brown (10YR
3/2) clay films on faces of peds; few krotovinas;
mildly alkaline; clear smooth boundary.

IIC1—36 to 45 inches; brown (10YR 5/3) loamy very fine
sand with bands of dark brown (10YR 4/3); mas-
sive; very friable; mildly alkaline; gradual smooth
boundary.
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IIC2—45 to 60 inches; pale brown (10YR 6/3) loamy fine
sand with bands of dark brown (10YR 4/3); mas-
sive; very friable; mildly alkaline.

The solum ranges from about 28 to 50 inches in thick-
ness and is slightly acid to mildly alkaline. The mollic
epipedon ranges from 10-to 24 inches in thickness. .

The B2t horizon is silty clay loam, clay loam, or silt
loam. The IIB horizon is clay loam, loam, or very fine
sandy loam. The B horizon has hue of 10YR or 2.5Y,
value of 3 to 5, and chroma of 2 to 4. The C horizon is
generally stratified. It is dominantly fine sandy loam or
loamy fine sand, but it can have strata of loam, silt loam,
clay loam, or loamy very fine sand.

“Medway silty clay loam, frequently flooded, is outside
the range of the Medway series because of the stratifica-
tion in the upper part of the profile. This difference,
however, does not alter the use or behavior of the soil.

Neotoma series

The Neotoma series consists of well drained, moder-
ately rapidly permeable soils formed in thin deposits of
loess or silty coliuvium and residuum weathered from
siltstone, sandstone, and shale bedrock (fig. 15). These
soils are on hillsides. Slope ranges from 20 to 35 per-
cent.

Neotoma soils are on the same hillsides as Weliston
soils. In this survey area they are mapped with those
soils. They contain more coarse fragments throughout
the solum than the Wellston soils.

Typical pedon of Neotoma stony silt loam, in an area
of Wellston-Neotoma complex, 20 to 35 percent slopes,
about 1,568 feet south and 20 feet east of the center of
sec. 10, T. 11 S,, R. 1 E,, in a wooded field:

A1—0 to 3 inches; very dark grayish brown (10YR 3/2)
and dark grayish brown (10YR 4/2) stony silt loam;
moderate fine granular structure; friable; 40 percent
rock fragments; slightly acid; clear smooth boundary.

A3—3 to 10 inches; dark brown (10YR 4/3) flaggy silt
loam; weak medium granular structure; friable; 40
percent rock fragments; slightly acid; clear smooth
boundary.

B21t—10 to 17 inches; yellowish brown (10YR 5/6)
flaggy silt loam; weak fine subangular blocky struc-
ture; friable; 45 percent rock fragments; strongly
acid; thin patchy clay films on faces of peds; strong-
ly acid; gradual smooth boundary.

B22t—17 to 26 inches; strong brown (7.5YR 5/6) flaggy
heavy silt loam; weak. medium subangular blocky
structure; friable; 50  percent rock fragments; thin
patchy clay films on faces of peds; very strongly
acid; abrupt wavy boundary. _

B3—26 to 36 inches; brownish yellow (10YR 6/86), yellow
(10YR 7/6), and very pale brown (10YR 7/4) very
channery loam; weak medium subangular blocky
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structure and massive; friable; 75 percent rock frag-
ments; very strongly acid; abrupt smooth boundary.

C1—36 to 48 inches; brownish yellow (10YR 6/6), yellow
(10YR 7/6), and very pale brown (10YR 7/4) very
channery loam; massive; friable; 90 percent rock
fragments; very strongly acid; abrupt irregular bound-
ary.

R—48 inches; acid sandstone and siltstone with thin
bands of shale.

The depth to-consolidated bedrock ranges from about
40 to 80 inches. The content of sandstone fragments
generally ranges from about 35 to 75 percent in the
solum, but in many pedons some part of the solum
ranges from 15 to 30 percent sandstone fragments.
These fragments range from 1 inch to 20 inches in
diameter. The fine earth component of the B2t horizon
ranges from sandy loam to silty clay loam. This horizon
ranges from medium acid to extremely acid.

Piopolis series

The Piopolis series consists of poorly drained, slowly
permeable soils formed in silty clay loam alluvium. These
soils are on flood plains along the major streams. Slope
ranges from O to 2 percent.

Piopolis soils are on the same flood plains as Birds,
Jacob, and Karnak soils and are similar to those soils.
They are more acid in the control section than Birds
soils. They contain less clay in the control section than
Jacob and Karnak soils.

Typical pedon of Piopolis silty clay loam, about 1,114
feet north and 855 feet east of the southwest corner of
sec. 12, T. 12 S,, R. 3 W,, in a cultivated field:

Ap—o0 to 7 inches; mixed grayish brown (10YR 5/2) and
dark brown (10YR 4/3) light silty clay loam; few fine
distinct strong brown (7.5YR 5/8) mottles; moderate
very fine granular structure; friable; strongly acid;
abrupt smooth boundary.

B21—7 to 12 inches; light brownish gray (10YR 6/2)
light silty clay loam; common medium prominent
dark red (2.5YR 3/6) and common medium distinct
strong brown (7.5YR 5/6) mottles; moderate fine
subangular blocky structure; friable; few dark stains;
very strongly acid; clear smooth boundary.

B22g--12 to 19 inches; light gray (5Y 6/1) light silty clay
loam; common fine prominent strong brown (7.5YR
5/8) and few fine prominent yellowish red (5YR 4/6)
mottles in root channels and cracks and on faces of
peds; weak fine prismatic structure parting to moder-
ate fine subangular biocky; friable; thin patchy gray
(5Y 5/1) clay films on faces of peds; many large
dark stains and common fine concretions; very
strongly acid; clear smooth boundary.

B23g—19 to 30 inches; light olive gray (5Y 6/2) silty clay
loam; common medium distinct yellowish brown
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(10YR 5/6) mottles; weak fine prismatic structure
parting to moderate fine subangular blocky; firm;
patchy thin olive gray (5Y 5/2) clay films on vertical
faces of peds; 5 percent very fine sand; very strong-
ly acid; gradual smooth boundary.

B3g—30 to 45 inches; light olive gray (5Y 6/2) heavy
silty clay loam; few medium distinct strong brown
(7.5YR 5/6) mottles; weak medium prismatic struc-
ture parting to weak fine subangular blocky; very
firm; few fine dark stains and thin patchy clay films
on vertical faces of peds; 5 percent very fine sand;
very strongly acid; clear smooth boundary.

Cg—45 to 60 inches; light olive gray (5Y 6/2) silty clay
loam; few fine distinct yellowish brown (10YR 5/6)
mottles; massive; firm; 10 percent fine sand-grains;
few fine dark concretions; medium acid.

The 10- to 40-inch control section is silty clay loam
that averages between 27 and 35 percent clay. It is
strongly acid or very strongly acid.

The A horizon ranges from about 5 to 15 inches in
thickness. It has hue of 10YR or 2.5Y, value of 4 or 5,
and chroma of 0 to 2. The C horizon has hue of 10YR to
5Y, value of 4 to 6, and chroma of 0 to 2. Some pedons
have strata of loamy material below a depth of 40
inches.

Sarpy series

The Sarpy series consists of excessively drained, rap-
idly permeable soils formed in sandy sediments. These
soils are on ridges and natural levees on flood plains.
Slope ranges from 1 to 6 percent.

The Sarpy soils in this survey area are outside the
range defined for the Sarpy series because in most
pedons they have thin loamy layers in the upper 40
inches. This difference, however, does not significantly
affect the use or behavior of the sails.

Sarpy soils are on the same flood plains as Ware
soils. They contain less silt and clay in the control sec-
tion than those soils.

Typical pedon of Sarpy loamy fine sand, about 50 feet
south and 665 feet east of the northwest corner of sec.
8, T. 13 S, R. 2 W, in a field of grasses and forbs:

Ap—0 to 6 inches; dark brown (10YR 4/3) loamy fine
sand; weak fine granular structure; very friable; neu-
tral; abrupt smooth boundary.

A12—6 to 14 inches; brown (10YR 5/3) loamy very fine
sand; very weak medium subangular blocky and
weak fine granular structure; very friable; neutral;
gradual wavy boundary.

C1—14 to 38 inches; yellowish brown (10YR 5/4) loamy
fine sand; massive; loose; neutral; gradual wavy

. boundary. '
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C2—38 to 60 inches; pale brown (10YR 6/3) loamy fine
sand; massive; loose; slight effervescence; moder-
ately alkaline.

The 10- to 40-inch control section ranges from neutral
to moderately alkaline. The A horizon is loamy fine sand,
loamy very fine sand, fine sandy loam, or fine sand. It
has hue of 10YR, value of 4 or 5, and chroma of 2 or 3.
The C horizon is loamy fine sand or fine sand. In some
pedons it has thin loamy or silty strata. It has hue of
10YR or 2.5Y, value of 5 or 6, and chroma of 3 or 4.
Mottles with chroma of 2 or less are below a depth of 40
inches in some pedons.

Stoy seri‘es

The Stoy series consists of somewhat poorly drained,
slowly permeable soils formed in loess. These soils are
on broad rldgetops at the head of drainageways and on
foot slopes in the uplands. Slope ranges from 0 to 3
percent.

Stoy soils are commonly adjacent to Alford and
Hosmer soils on the landscape. They are more poorly
drained than those soils.

Typical pedon of Stoy silt loam, 0 to 3 percent slopes,
about 300 feet south and 100 feet east of the center of
sec. 3, T.12 S, R. 1 E,, in a hayfield:

Ap—0 to 10 inches; brown (10YR 4/3) and yellowish
brown (10YR 5/4) silt loam; few fine faint pale
brown (10YR 6/3) mottles; moderate fine granular
and moderate medium platy structure; friable; neu-
tral; abrupt smooth boundary.

B1—10 to 15 inches; yellowish brown (10YR 5/4) and
pale brown (10YR 6/3) silt loam; few fine distinct
light gray (10YR 7/2) mottles; moderate fine suban-
gular blocky structure; many fine dark concretions;
medium acid; clear smooth boundary.

B2t—15 to 21 inches; yellowish brown (10YR 5/4) heavy
silt loam; common medium distinct light gray (10YR
7/2) mottles; moderate fine subangular blocky struc-
ture; firm; thin patchy dark yellowish brown (10YR 4/
4) clay films and thin patchy pale brown (10YR 6/3)
uncoated silt grains on faces of peds; strongly acid;
clear smooth boundary.

B&A—21 to 27 inches; yellowish brown (10YR 5/4) silt
loam; common medium distinct light gray (10YR 7/
2) mottles; moderate fine and medium" subangular
blocky structure; firm; thin patchy dark yellowish
brown (10YR 4/4) clay films and thick white (10YR
8/1) uncoated silt grains on faces of peds; strongly
acid; clear smooth boundary.

Bx1—27 to 32 inches; yellowish brown (10YR 5/6) silt
loam; common fine distinct grayish brown (10YR 5/
2) and few fine distinct strong brown (7.5YR 5/6)
mottles; moderate medium prismatic structure part-
ing to moderate medium subangular blocky; firm and
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brittle; thin continuous brown (10YR 5/3) clay films
and pale 'brown (10YR 6/3) uncoated silt grains on
vertical faces of peds; common fine dark concre-
tions and large stains; strongly acid; clear smooth
boundary..

Bx2—32 to 42 inches; yellowish brown (10YR 5/4) and
strong brown (7.5YR 5/6) silty clay loam; moderate
medium prismatic structure - parting to moderate
coarse subangular blocky; very firm and brittle; thin
patchy dark yellowish brown (10YR 4/4) clay films
and patches of pale brown (10YR 6/3) uncoated silt
grains on vertical faces of peds; few fine dark con-
cretions; strongly acid; clear smooth boundary.

Bx3—42 to 50 inches; yellowish brown (10YR 5/6) silty

. clay loam; common medium distinct light brownish
gray (10YR 6/2) mottles; moderate medium prismat-
ic structure parting to weak coarse subangular
blocky; very firm and brittle; thin patchy dark yellow-
ish brown (10YR 4/4) clay films and patches of pale
brown (10YR 6/3) uncoated silt grains on vertical
faces of peds; few fine dark concretions; medium
acid; gradual smooth boundary. .

Cx—50 to 78 inches; brown (7.5YR 4/4) silt Ioam
common medium distinct light gray (10YR 7/2) mot-
tles; massive; firm and brittle; dark stains in crevices;
medium acid.

The thickness of the solum ranges from about 45 to
more than 60 inches. Depth to the Bx horizon ranges
from 25 to 40 inches.

The Ap horizon has hue of 10YH value of 4 or 5, and
chroma of 2 or 3. Some pedons have an A2 horizon.
The B2t and Bx horizons are silt loam or silty clay loam
and have hue of 10YR, value of 5 or 6, and chroma of 2
to 6. A few pedons lack the B&A horizon.

Tice series

The Tice series consists of somewhat poorly drained,
moderately permeable soils formed in silty and loamy
sediments. These soils are in nearly level areas or on
broad flats on flood plains. Slope ranges from 0 to 3
percent.

Tice soils are commonly adjacent to Gorham, Medway,
and Darwin soils on the landscape. Gorham soils are
more poorly drained than Tice soils. Medway soils con-
tain more sand than Tice soils, and Darwin soils contain
more clay in the control section.

Typical pedon of Tice silty clay loam, 0 to 3 percent
slopes, about 40 feet south and 460 feet west of the
center of sec. 10, T. 12 S, R. 3 W,, in a cultivated field:

Ap1—0 to 5 inches; very dark grayish brown (10YR 3/2)
silty clay loam; moderate fine granular structure; fri-
able; common roots; slightly acid; abrupt smooth
boundary.



64

Ap2—5 to 11 inches; very dark grayish brown (10YR 3/
2) silty clay-loam; weak coarse subangular blocky
structure; firm; compacted traffic pan; common
roots; neutral; abrupt smooth boundary.

B1—11 to 14 inches; dark grayish brown (10YR 4/2)
silty clay loam; few fine faint dark brown (10YR 4/3)
mottles; weak medium subangular blocky structure;
firm; patchy very dark grayish brown (10YR 3/2)
coatings on faces of peds; few krotovinas; few
roots; neutral; clear smooth boundary.

B21t—14 to 23 .inches; very dark grayish brown (10YR
3/2) heavy silty clay loam; common medium faint
dark grayish brown (10YR 3/2) and few fine faint
dark brown (10YR 4/3) mottles; weak medium 'pris-
matic structure parting to moderate medium suban-
gular blocky; . firm; continuous very dark -grayish
brown (10YR 3/2) coatings on vertical faces of
peds, discontinuous on ‘horizontal faces of peds; few
fine dark stains; few roots; common krotovinas; neu-
tral; clear smooth boundary..

B22—23 to 29 inches; dark graylsh brown (10YR 4/2)
silty clay loam; common medium distinct brown
(10YR 5/8) and dark yellowish brown (10YR 4/4)
and few fine distinct strong brown (7.5YR 5/6) mot-
tles; weak medium prismatic structure parting to
weak medium subangular blocky; firm; patchy very
dark grayish brown (10YR 37/2) coatings on faces of
peds; few roots; few krotovinas; neutral; gradual
smooth boundary. '

B23—29 to 37 inches; dark grayish brown (10YR 4/2)
silty clay loam; common medium faint brown (10YR
5/3) mottles; weak coarse prismatic ‘structure -part-
ing to weak coarse subangular blocky; firm; patchy
very dark grayish brown {(10YR 3/2) coatings on
faces of peds; few roots; few krotovinas; neutral;
gradual smooth boundary.

B3—37 to 48 inches; dark grayish brown (10YR 4/2)
clay loam; common medium faint dark yellowish
brown (10YR 3/4) and few fine distinct strong brown
(7.5YR 5/6) mottles; weak coarse - prismatic struc-
ture; friable; patchy very dark grayish brown (10YR
'3/2) coatings on vertical faces of peds; few roots;
few krotovinas; neutral; gradual smooth boundary.

C1—48 to 60 inches; dark brown (10YR 4/3) light clay
loam; few fine faint grayish brown (10YR 5/2) mot-
tles; massive; friable; few roots; slightly acid.

The solum ranges from about 30 to- 60 inches in thick-
ness. The control section averages between 25 and 35
percent clay and is slightly acid to mildly alkaline. The A
horizon has hue of 10YR, value of 2 or 3, and chroma of
1 or 2. It ranges from 10 to 24 inches in thickness. The
B horizon has hue of 10YR, value -of 3 ‘or 4, and chroma
of 2 or 3. In some pedons the lower part of the B
horizon and the C horizon have loamy strata.
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Wakeland series

The Wakeland series consists of somewhat poorly
drained, ‘moderately permeable soils formed in silty
stream sediments. These soils are along streams and
overflow channels and on alluvial fans on bottom fland.
Slope ranges from 0 to 2 percent.

Wakeland soils are on the same flood plains as Hay-
mond, Elsah, Birds, Burnside, and Banlic soils and are
similar to those soils. They are more poorly drained than
Haymond, Elsah, and Burnside soils. Also, they contain
fewer coarse fragments in the control section than Elsah
and Burnside soils. They contain less clay in the control
section than Birds soils. They do not have the dense Bx
horizon characteristic of Banlic soils.

Typical pedon of Wakeland silt loam, about 1,550 feet
north and 1,550 feet east of the southwest corner of
fractional sec. 7, . T. 12 S,, R. 1 E,, in a meadow of
grasses and legumes:

Ap—O0 to 7 inches; dark brown (10YR 4/3) silt loam; few
medium faint grayish brown (10YR 5/2) and few fine
distinct dark yellowish brown (10YR 4/6) mottles;
moderate fine granular structure; friable; few medium
distinct pale brown (10YR 6/3) silt coatings on ex-
teriors of peds; many worm casts and holes; neutral;
abrupt smooth boundary.

C1—7 to 18 inches; grayish brown (10YR 5/2) silt loam;
many medium faint dark brown (10YR 4/3), few fine

" distinct yellowish brown (10YR 5/6), and common
medium faint grayish brown (2.5Y 5/2) mottles; mas-
sive (stratified); friable; common krotovinas; common
strata 1 millimeter to 2 millimeters thlck neutral;
gradual smooth boundary.

C2—18 to 34 inches; grayish brown (10YR 5/2) silt
loam; many medium faint dark brown (10YR 4/3)
and few fine distinct yellowish brown (10YR 5/6)
mottles; massive; friable; common strata 1 millimeter
to 2 millimeters thick; common vesicles; neutral;

~ gradual smooth boundary.

C3g—34 to 60 inches; grayish brown (2.5Y 5/2) silt
loam; common medium distinct dark brown (10YR
4/3), common medium distinct yellowish brown
(10YR 5/4), and few medium distinct yellowish
brown (10YR 5/6) mottles; massive; friable;
common thin strata; slightly acid; clear :smooth
boundary.

The control section ranges from medium acid to neu-
tral. The A horizon has hue of 10YR, value of 4 or 5, and

chroma of 2 or 3. The C horizon has hue of 10YR or

2.5Y, value of 5 or 6, and chroma of 1 to 4. Some
pedons have loamy strata below a depth of 40 inches.
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Ware series

The Ware series consists of moderately well drained
soils that are moderately permeable in the upper part
and moderately rapidly permeable in the lower part.
These soils formed in loamy and sandy sediments. They
are on ridges and natural levees on flood plains. Slope
ranges from 1 to 6 percent.

Ware soils are on the same flood plains as Medway,
Bowdre, and Sarpy soils. Bowdre and Medway soils con-
tain more clay and Sarpy soils less snlt and clay in the
control section than Ware soils.

Typical pedon of Ware loam, about 250 feet south and |

2,400 feet west of the northeast corner of sec. 16, T. 12
S.,R.3W, in a cultivated field:

Ap—0 to 9 inches; very dark grayish brown (10YR 3/2)
loam; moderate medium granular structure; very fri-
able; common roots; slightly acid; abrupt smooth
boundary.

B1—9 to 12 inches; dark grayish brown (10YR 4/2)
loam; weak medium subangular blocky structure;
very friable; very dark grayish brown (10YR 3/2)
organic coatings on faces of peds; common roots;
slightly acid; clear smooth boundary.

B2—12 to 21 inches; brown (10YR 5/3) fine sandy loam;
weak coarse subangular blocky structure; very fri-
able; common grayish brown (10YR 5/2) krotovinas
and worm casts; neutral; clear smooth boundary.

C1—21 to 28 inches; pale brown (10YR 6/3) loamy very
fine sand; massive; very friable; few krotovinas; few
roots; neutral; clear smooth boundary.

C2—28 to 35 inches; brown (10YR 5/3) very fine sandy
loam; massive; very friable; few krotovinas; few vesi-
cles; few roots; neutral; clear smooth boundary.

C3—35 to 48 inches; brown (10YR 5/3) loam; common
fine faint grayish brown (10YR 5/2) and few fine
distinct strong brown (7.5YR 5/6) mottles; massive;
very friable; very thin silt loam strata; neutral; clear
smooth boundary.

IIC4—48 to 60 inches; brown (10YR 5/3) and pale
brown (10YR 6/3) fine sand; single grained; loose;
slight effervescence; mildly alkaline.

The solum ranges from about 15 to 30 inches in thick-
ness. The control section averages less than 18 percent
clay and ranges from medium acid to moderately alka-
line.

The A horizon is dominantly loam, but in some pedons
it is silt loam or fine sandy loam. It has hue of 10YR and
value and chroma of 2 or 3. The B and C horizons
generally have hue of 10YR, value of 4 to 6, and chroma
of 3 to 6. The B horizon is dominantly loam or fine sandy
loam, but in some pedons it has strata of coarser or finer
material. The C horizon is commonly stratified. It is domi-
nantly very.fine sandy loam, loam, or loamy very fine
sand, but it ranges from silt loam to fine sand.
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Ware fine sandy loam, frequently flooded, is outside
the range of the Ware series because of the stratification
in the upper part of the profile. This difference, however,
does not alter the use or behavior of the soil.

Wellston series

The Wellston series consists of well drained, moder-
ately permeable soils formed in loess and in the underly-
ing material weathered mostly from siltstone and sand-
stone. These soils are on hillsides. Slope ranges from 15
to 35 percent.

In this survey area Wellston soils are mapped with
Alford and Neotoma soils. Also, they are on the same
hillsides as Zanesville and Westmore soils. Alford soils
formed entirely in loess and do not have coarse frag-
ments in the lower part of the B horizon. Neotoma soils
have a higher content of coarse fragments in the control
section than Wellston soils. Westmore soils contain
fewer coarse fragments in the 1Bt horizon than Wellston
soils. Zanesville soils have a dense Bx horizon.

Typical pedon of Wellston silt loam, in an area of
Wellston-Neotoma complex, 20 to 35 percent slopes,
about 264 feet south and 495 feet west of the northeast
corner of sec. 26, T. 11 S,, R. 1 E,, in a wooded area:

A1—0 to 2 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; very friable;
strongly acid; clear smooth boundary.

A2—2 to 9 inches; pale brown (10YR 6/3) silt loam;
weak fine granular and weak very fine subangular
blocky structure; friable; strongly acid; clear smooth
boundary.

B1—9 to 11 inches; brownish yellow (10YR 6/6) silt
loam; weak medium subangular blocky structure; fri-
able; very strongly acid; clear smooth boundary.

B21t—11 to 18 inches; strong brown (7.5YR 5/6) silt
loam; weak medium subangular blocky structure; fri-
able; very strongly acid; gradual smooth boundary.

B22t—18 to 25 inches; strong brown (7.5YR 5/6) heavy
silt loam; moderate fine and medium subangular
blocky structure; firm; thin patchy reddish yellow
(7.5YR 6/6) clay films on faces of peds; very strong-
ly acid; gradual wavy boundary.

B23t—25 to 30 inches; strong brown (7.5YR 5/6) heavy
silt loam; moderate fine and medium subangular
blocky structure; firm; thin continuous reddish yellow
(7.5YR 6/6) clay fiims on faces of peds; extremely
acid; abrupt wavy boundary.

1IB3t—30 to 40 inches; strong brown (7.5YR 5/6) very
channery light silty clay loam; moderate medium su-
bangular blocky structure; firm; thin patchy yellowish
red (5YR 5/6) clay films on faces of peds; 60 per-
cent rock fragments; extremely acid; abrupt wavy
boundary.

IIC1—40 to 60 inches; mixed yellowish brown (10YR 5/
6), strong brown (7.5YR 5/6), and very pale brown
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(10YR 7/3) very channery loam; massive; friable; 90
percent rock fragments; extremely acid.

The depth to bedrock ranges from about 40 to 72

inches. The solum ranges from 32 to 50 inches in thick-
ness. The control section ranges from strongly acid to
extremely acid. In most pedons the content of sandstone
and siltstone fragments increases with increasing depth,
from O percent in the upper part of the B horizon to 65
percent in the |IB horizon. These fragments range from 1
inch to 6 inches in diameter.

The A1 horizon has hue of 10YR, value of 4 or 5, and
chroma of 2 or 3. The A2 horizon has hue of 10YR,
value of 5 or 6, and chroma of 3 or 4. The Bt horizon
has hue of 10YR or 7.5YR, value of 4 or 5, and chroma
of 4 to 6.

Westmore series

The Westmore series consists of well drained soils
that are moderately permeable in the upper part and
moderately slowly permeable in the lower part. These
soils formed in loess or silty colluvium and in the under-
lying material weathered from bedrock. They are on hill-
sides. Slope ranges from 15 to 30 percent.

In this survey area Westmore soils are mapped with
Zanesville soils. Also, they are on the same hillsides as
Alford, Neotoma, and Wellston soils. Alford soils formed
entirely in loess. Neotoma and Wellston soils have a
higher content of coarse fragments in the control section
than Westmore soils. Zanesville soils have a Bx horizon.

Typical pedon of Westmore silt loam, in an area of
Zanesville-Westmore silt loams, 15 to 30 percent slopes,
about 15 feet south and 2,173 feet west of the northeast
corner of sec. 26, T. 11 S., R. 1 E,, in a wooded field:

A1—0 to 3 inches; dark grayish brown (10YR 4/2) silt
loam; weak fine granular structure; very friable;
strongly acid; clear smooth boundary.

A2—3 to 6 inches; yellowish brown (10YR 5/4) silt loam;
weak fine granular structure; very friable; 5 percent
coarse fragments; strongly acid; clear smooth
boundary.

B21t—6 to 20 inches; yellowish brown (10YR 5/6) light
silty -clay loam; common medium faint pale brown
(10YR 6/3) mottles; moderate medium subangular
blocky structure; friable; 5 percent coarse fragments;
thin patchy brownish yellow (10YR 6/6) clay films on
faces of peds; strongly acid; clear smooth boundary.

1IB22t—20 to 25 inches; brown (10YR 5/3) heavy silty
clay loam; common fine distinct brownish yellow
(10YR 6/8) mottles; weak medium prismatic struc-
ture parting to moderate medium subangular blocky;
firm; thin continuous light brownish gray (10YR 6/2)
clay films on faces of peds; 5 percent coarse frag-
ments; white (10YR 8/1) uncoated silt grains on
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faces of peds; strongly acid; gradual smooth bound-
ary.

1IB23t—25 to 35 inches; light brownish gray (10YR 6/2)
silty clay loam; common fine distinct strong brown
(7.5YR 5/6) mottles; weak medium prismatic struc-
ture parting to moderate medium angular blocky;
very firm; thin continuous light brownish gray (10YR
6/2) clay films on faces of peds; 10 percent coarse
fragments; very strongly acid; gradual smooth
boundary.

IIB3—35 to 58 inches; gray (10YR 6/1) heavy silty clay
loam; many medium distinct strong brown (7.5YR 5/
8) mottles; weak coarse subangular blocky structure;
very firm; thick patchy gray (10YR 5/1) clay films on
vertical faces of peds; 15 percent coarse fragments;
mildly alkaline; abrupt wavy boundary.

IIC—58 to 62 inches; mixed brownish yellow (10YR 6/6)
and light gray (2.5Y 7/1) silty clay; common medium
faint yellowish brown (10YR 5/8) mottles; apparent
platy structure from weathered shale; very firm;
slight effervescence; moderately alkaline.

The solum ranges from 40 to 60 inches in thickness.
The depth to bedrock ranges from 48 to 80 inches. The
content of coarse fragments ranges from 5 percent or
less in the upper part of the Bt horizon to 25 percent in
the lower part. The upper part of the Bt horizon is
strongly acid or medium acid, and the lower part ranges
from very strongly acid to mildly alkaline. The Bt horizon
has hue of 7.5YR to 2.5Y, value of 4 to 6, and chroma of
3 to 6. The lIBt horizon is silty clay loam, silty clay, or
clay and ranges from about 35 to 55 percent clay.

Zanesville series

The Zanesville series consists of moderately well
drained soils that are moderately permeable in the upper
part and moderately slowly permeable in the lower part.
These soils formed in loess and in the underlying materi-
al weathered from sandstone and siltstone. They are on
hillsides. Slope ranges from 15 to 30 percent.

In this survey area Zanesville soils are mapped with
Waestmore soils. They are similar to Hosmer soils. West-
more soils do not have a Bx horizon. Hosmer soils do
not have coarse fragments in the lower part of the Bx
horizon.

Typical pedon of Zanesville silt loam, in an area of
Zanesville-Westmore silt loams, 15 to 30 percent slopes,
about 60 feet north and 2,186 feet west of the southeast
corner of sec. 23, T. 11 S,, R. 1 E,, in a wooded field:

A1—0 to 2 inches; dark grayish brown (10YR 4/2) and
very dark grayish brown (10YR 3/2) silt loam; weak
fine granular structure; friable; strongly acid; abrupt
smooth boundary.

A2—2 to 6 inches; yellowish brown (10YR 5/4) silt loam;
weak medium platy structure; friable; common fine
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dark stains and concretions; 5 percent coarse frag-
ments; very strongly acid; clear smooth boundary.

B1—6 to 10 inches; yellowish brown (10YR 5/6) silt
loam; weak fine and medium subangular blocky
structure; friable; 5 percent coarse fragments;
common fine dark stains and concretions; very
strongly acid; clear smooth boundary.

B21t—10 to 22 inches; strong brown (7.5YR 5/6) heavy’

silt loam; moderate medium subangular blocky struc-
ture; friable; patchy thin strong brown (7.5YR 5/6)
clay films on faces of peds; 5 percent coarse frag-
ments; common fine dark stains and concretions;
very strongly acid; clear smooth boundary.

B22t—22 to 29 inches; strong brown (7.5YR 5/6) heavy
silt loam; weak and moderate medium subangular
blocky structure; friable; thin patchy brown (7.5YR
4/4) clay films and pale brown (10YR 6/3) uncoated
silt grains on faces of peds; common fine dark
stains and concretions; very strongly acid; abrupt
smooth boundary.

B&A—29 to 32 inches; yellowish brown (10YR 5/6) and
dark yellowish brown (10YR 4/4) silt loam (B2);
weak and moderate medium subangular blocky
structure; firm; thin to thick coatings and fillings of
light brownish gray (10YR 6/2) silt (A2); thin patchy
brown (7.5YR 4/4) clay films on faces of peds; few
medium distinct strong brown (7.5YR 5/8) mottles in
the lower part; very strongly acid; abrupt wavy
boundary.

IIBx1—32 to 37 inches; brown (7.5YR 5/4) heavy silt
loam; common medium distinct strong brown (7.5YR
5/8) mottles; weak coarse prismatic structure part-
ing to weak coarse subangular blocky; firm and brit-
tle; thin patchy brown (10YR 4/3) clay films and
pale brown (10YR 6/3) uncoated silt grains on verti-
cal faces of peds; 15 percent fine sand; common
dark stains and concretions; strongly acid; clear
wavy boundary.

IIBx2—37 to 53 inches; brown (7.5YR 5/4) and light
brownish gray (10YR 6/2) silt loam; few medium
distinct strong brown (7.5YR 5/8) mottles; weak very
coarse prismatic structure and massive; very firm
and brittle; thin patchy reddish brown (5YR 4/4) clay
films and ‘pale brown (10YR 6/3) uncoated silt
grains on vertical faces of peds; 10 percent stones
and boulders by volume; common medium and
coarse dark stains; medium acid; clear wavy bound-
ary.

JICx—53 to 65 inches; horizontal bands of brown (7.5YR
4/4) and grayish brown (10YR 5/2) silt loam; mas-

sive; firm and brittle; about 25 percent irregularly-

distributed stones and boulders by volume; patches
of light brownish gray (10YR 6/2) uncoated silt
grains and coarse dark stains in crevices; neutral.

67

The depth to bedrock ranges from 40 to 80 inches.
The thickness of the solum ranges from 35 to 60 inches
and depth to the Bx horizon from 23 to 32 inches.

The A1 horizon has hue of 10YR, value of 3 or 4, and
chroma of 1 or 2. The A2 horizon has hue of 10YR,
value of 5 or 6, and chroma of 2 to 4..The Bt horizon is
strongly acid or very strongly acid. The Bt and Bx hori-
zons have hue of 10YR or 7.5YR, value or 4 to 8, and
chroma of 4 to 6. The Bx horizon has few to many
mottles. It is silt loam, clay loam, loam, or fine sandy
loam. Some pedons do not have a B&A horizon. The
content of coarse fragments ranges from 0 to 15 percent
in the Bx horizon and from 5 to 50 percent in the C
horizon.

Classification of the soils

The system of soil classification currently used was
adopted by the National Cooperative Soil Survey in
1965. Readers interested in further details about the
system should refer to “‘Soil taxonomy™ (6).

The system of classification has six categories. Begin-
ning with the broadest, these categories are the order,
suborder, great group, subgroup, family, and series. In
this system the classification is based on the different
soil properties that can be observed in the field or those
that can be inferred either from other properties that are
observable in the field or from the combined data of soil
science and other disciplines. The properties selected
for the higher categories are the result of soil genesis or
of factors that affect soil genesis. In table 18, the soils of
the survey area are classified according to the system.
Categories of the system are discussed in the following
paragraphs.

ORDER. Ten soil orders are recognized as classes in
the system. The properties used to differentiate among
orders are those that reflect the kind and degree of
dominant soil-forming processes that have taken place.
Each order is identified by a word ending in so/. An
example is Alfisol.

SUBORDER. Each order is divided into suborders
based primarily on properties that influence soil genesis
and are important to plant growth or that are selected to
reflect the most important variables within the orders.
The last syllable in the name of a suborder indicates the
order. An example is Udalf (Ud, meaning humid, plus aff,
from Alfisol).

GREAT GROUP. Each suborder is divided into great
groups on the basis of close similarities in kind, arrange-
ment, and degree of expression of pedogenic horizons;
soil moisture and temperature regimes; and base status.
Each great group is identified by the name of a suborder
and a prefix that suggests something about the proper-
ties of the soil. An example is Hapludalfs (Hap/, meaning
simple horizons, plus udalf, the suborder of Alfisols that
have a udic moisture regime).
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SUBGROUP. Each great group may be divided into
three subgroups: the central (typic) concept of the great
groups, which is not necessarily the most extensive sub-
group; the intergrades, or transitional forms to other
orders, suborders, or great groups; and the éxtragrades,
which have some properties that are representative of
the great groups but do not indicate transitions to any
other known kind of soil. Each subgroup is identified by
one or more adjectives preceding the name of the great
group. The adjective Typic identifies the subgroup that is
thought to typify the great group. An example is Typic
Hapludalfs.

FAMILY. Families are established within a subgroup on
the basis of similar physical and chemical properties that
affect management. Among the properties considered in
horizons of major biological activity below plow depth are
particle-size distribution, mineral content, temperature
regime, thickness of the soil penetrable by roots, consis-
tence, moisture equivalent, soil slope, and permanent
cracks. A family name consists of the name of a sub-
group and a series of adjectives. The adjectives are the
class names for the soil properties used as family differ-
entiae. An example is fine-silty, mixed, mesic Typic Ha-
pludalfs.

SERIES. The series consists of soils that formed in a
particular kind of material and have horizons that, except
for texture of the surface soil or of the underlying sub-
stratum, are similar in differentiating characteristics and
in arrangement in the soil profile. Among these charac-
teristics are color, texture, structure, reaction, consis-
tence, and mineral and chemical composition.

Formation of the soils

The following paragraphs describe the factors of soil
formation and their effect on the soils in Union County.

Soil-forming processes act on deposited or accumulat-
ed geologic material. They slowly change the material
into a soil. The characteristics of the soil at any given
point are determined by (1) the physical and mineralogi-
cal composition of the parent material; (2) the plant and
animal life on and in the soil; (3) the topography, or lay
of the land; (4) the climate under which the soil material
has accumulated and existed since accumulation; and
(5) the length of time that the forces of soil formation
have acted on the soil material.

Parent material

Parent material is the unconsolidated mass in which
the soil forms. It determines the mineralogical and
chemical composition of the soil and to a large extent
the rate of the soil-forming processes. The soils in Union
County formed in loess, alluvium, and material weath-
ered from bedrock (fig. 16).
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Loess, or wind-deposited material, is the most exten-
sive parent material in the county. It blankets many of
the other materials. It is the parent material of about two-
thirds of the soils in the county. It is thickest, 25 to 30
feet thick, on the bluffs along the Mississippi River and
thinnest, about 5 or 6 feet thick, on the ridgetops in the
northeastern part of the county. In most areas two layers
of loess are evident. The upper layer is Peoria Loess.
This loess is yellowish brown silt loam. Alford soils
formed in areas where Peoria Loess is thickest. The
lower layer is Roxana Loess. This material, which weath-
ered before it was covered by Peoria Loess, generally is
distinctly browner, less permeable, and more dense than
Peoria Loess. In areas where the Peoria Loess is thin-
ner, the Roxana Loess has a greater influence on the
modern soil. Hosmer and Zanesville are examples ‘of
soils formed in both of the loess deposits.

Soils on flood plains and bottom land formed in water-
laid material or alluvium. In many areas they still receive
sediments. They range from sand to clay. Darwin and
Jacob are examples of soils formed in clayey alluvial
sediments deposited by slack water from the Mississippi
River. They are on broad flats and in sloughs and old
channels. Haymond and Wakeland soils formed 'in silty
material on flood plains or alluvial fans. Ware and Sarpy
soils formed in loamy or sandy alluvial deposits on natu-
ral levees along old channels.

Some of the soils in the county formed in material
weathered from sandstone, siltstone, shale, limestone, or
cherty limestone bedrock. In most areas they are moder-
ately steep to very steep soils on side slopes. Neotoma
soils formed mainly in material weathered from siitstone
and sandstone, Goss soils mainly in material weathered
from cherty limestone, and Baxter soils in material
weathered from both limestone and cherty limestone.

Some soils formed in loess and in the underlying ma-
terial weathered from bedrock. Examples are Zanesville,
Westmore, and Wellston soils. Zanesville and Wellston
soils formed in loess overlying material weathered mainly
from sandstone and siltstone. Westmore soils formed in
a silty mantle overlying residuum weathered from shale
or a mixture of shale and limestone and, in places, sand-
stone and siltstone.

Plant and animal life

Living organisms, such as plants, animals, bacteria,
and fungi, affect soil formation. Plantlife is generally re-
sponsible for the amount of nutrients and organic matter
in the soil and the color of the surface layer. Most of the
soils in Union County formed under trees. As a result,
they have a light colored surface layer. Alford and
Hosmer soils are examples. Some soils formed mainly
under grass have a dark colored surface layer. These
soils contain more organic matter than those formed
under trees. The dark colored Medway and Darwin soils
on bottom land are examples.
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Burrowing animals help to keep the soil open and
porous. Bacteria and fungi aid in the decomposition of
plant and animal remains.

Topography

Many differences among the soils in the county are

the result of differences in topography. Slope, or lay of

the land, affects drainage, runoff, erosion, and deposi-
tion. Slopes differ in gradient, length, shape, and expo-
sure. Some or all of these slope characteristics are re-
sponsible for differences among the soils that formed in
similar parent materials, such as Hosmer and Stoy soils.
If the topography is similar, soils that formed in different
parent materials have similar natural drainage character-
istics. Alford and Baxter soils are examples.

As slope increases, the rate of runoff and the extent of
erosion increase. Erosion constantly changes character-
istics of soils, as is evident in the severely eroded,
eroded, and uneroded Alford soils. In nearly level soils,
water can move through the parent material and the
subsoil has a higher content of clay than that of more
sloping soils. Stoy soils are an example.

Climate

Climate influences the variety of plants and largely
determines the type of weathering that takes place. The
humid, temperate climate of Union County has favored
the generally rapid weathering of soil material, the forma-
tion of clay, and the downward movement of this materi-
al in the profile. The subsoil in most upland soils in the
county contains more clay than the surface layer. Soil
temperatures vary somewhat throughout the county. The
soils on bottom. land along the Mississippi River are
slightly warmer than the rest of the soils in the county,
and the soils at the higher elevations and on the north-
facing slopes are cooler. More detailed information on
the climate is available under the heading ““General
nature of the county.”

Time

Time is required for the parent material to be changed
into a soil. The change takes place slowly. Maturity of a
soil is expressed in terms of the degree of profile devel-
opment. Soils that formed in parent material of the same
age can differ in maturity. Those that show little or no
evidence of profile development are immature. Those
having well expressed horizons are mature. Both Hay-
mond and Alford soils formed in silty material. Haymond
soils are young. These bottom land soils are still accu-
mulating material deposited by floodwater and have only
weakly expressed horizons. Alford soils are considered
mature because the time since deposition has been long
enough for the development of a distinct profile.
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Glossary

ABC soll. A soil having an- A, a B, and a C horizon.

AC soil. A soil having only an A and a C horizon.
Commonly such soil formed in recent alluvium or on
steep rocky slopes. .

Aeration, soll. The exchange of air in soil with air from
the atmosphere. The air in a well aerated soil is
similar to that in the atmosphere; the air in a poorly
aerated soil is considerably higher in carbon dioxide
and lower in oxygen.

Aggregate, soil. Many fine particles held in a single
mass or cluster. Natural soil aggregates, such as
granules, blocks, or prisms, are called peds. Clods
are aggregates produced by tillage or logging.

Alluvium. Material, such as sand, silt, or clay, deposited
on land by streams.

Area reclaim. An area difficult to reclaim after the re-
moval of soil for construction and other uses. Reve-
getation and erosion control are extremely difficult.

Available water capacity (available moisture capac-
ity). The capacity of soils to hold water available for
use by most plants. It is commonly defined as the
difference between the amount of soil water at field
moisture capacity and the amount at wilting point. It
is commonly expressed as inches of water per inch



70

of soil. The capacity, in inches, in a 60-inch profile
or to a limiting layer is expressed as—

Inches
Very low Oto3
Low. ) 3to6
Moderate. 6to9
High More than 9

Basal till. Compact glacial till deposited beneath the ice.

Base saturation. The degree to which material having
base exchange properties is saturated with ex-
changeable bases (sum of Ca, Mg, Na, K), ex-
pressed as a percentage of the exchange capacity.

Bedrock. The solid-rock that underlies the soil and other
unconsolidated material or that is exposed at the
surface. :

Bench terrace. A raised, level or nearly level strip of
earth constructed on or nearly on a contour, sup-
ported by a barrier of rocks or similar material, and
designed to make the soil suitable for tillage and to
prevent accelerated erosion.

Bottom land. The normal flood plain of a stream, sub-
ject to frequent flooding.

Boulders. Rock fragments larger than 2 feet (60 centi-
meters) in diameter.

Broad-base terrace. A ridge-type terrace built to control
erosion by diverting runoff along the contour at a
nonscouring velocity. The terrace is 10 to 20 inches
high and 15 to 30 feet wide and has gently sloping
sides, a rounded crown, and a dish-shaped channel
along the upper side. It may be nearly level or have
a grade toward one or both ends.

Calcareous soil. A soil containing enough calcium car-
bonate (commonly with magnesium carbonate) to
effervesce (fizz) visibly when treated with cold, dilute
hydrochloric acid. A soil having measurable amounts
of calcium carbonate or magnesium carbonate.

Capillary water. Water held as a film around soil parti-
cles and in tiny spaces between particles. Surface
tension is the adhesive force that holds capillary
water in the soil.

Cation. An ion carrying a positive charge of electricity.
The common soil cations are calcium, potassium,
magnesium, sodium, and hydrogen.

Cation-exchange capacity. The total amount of ex-
changeable cations that can be held by the soil,
expressed in terms of milliequivalents per 100 grams
of soil at neutrality (pH 7.0) or at some other stated
pH value. The term, as applied to soils, is synony-
mous with base-exchange capacity, but is more pre-
cise in meaning.

Channery soil. A soil, that is, by volume, more than 15
percent thin, flat fragments of sandstone, shale,
slate, limestone, or schist as much as 6 inches
along the longest axis. A single piece is called a
fragment.

Chiseling. Tillage with an implement having one or more
soil-penetrating points that loosen the subsoil and
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bring clods to the surface. A form of emergency
tillage to control soil blowing.

Clay. As a soil separate, the mineral soil particles less
than 0.002 millimeter in diameter. As a soil textural
class, soil material that is 40 percent or more clay,
less than 45 percent sand, and less than 40 percent
silt.

Clay film. A thin coating of oriented clay on the surface
of a soil aggregate or lining pores or root channels.
Synonyms: clay coat, clay skin.

Coarse fragments. Mineral or rock particles up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.

Coarse textured (light textured) soil. Sand or loamy
sand.

Cobblestone (or cobble). A rounded or partly rounded
fragment of rock 3 to 10 inches (7.5 to 25 centi-
meters) in diameter.

Colluvium. Soil material, rock fragments, or both moved
by creep, slide, or local wash and deposited at the
bases of steep slopes. '

Complex, soil. A map unit of two or more kinds of soil
occurring in such an intricate pattern that they
cannot be shown separately on a soil map at the
selected scale of mapping and publication.

Concretions. Grains, pellets, or nodules of various
sizes, shapes, and colors consisting of concentrated
compounds or cemented soil grains. The composi-
tion of most concretions is unlike that of the sur-
rounding soil. Calcium carbonate and iron oxide are
common compounds in concretions.

Conservation cropping system. A cropping system in
which crops are grown under management that not
only meets the economic needs of farmers but also
improves or maintains the physical condition of the
soil, protects the soil against erosion, and controls
weeds, insects, and plant diseases.

Conservation tillage. Any tillage system that protects
the soil against erosion and maintains or improves
tilth and the infiltration rate through the use of tillage
implements that do not turn over the soil and
through retention of crop residue on the surface
during the entire year. Examples are no tillage, strip
tillage, and stubble mulching.

Consistence, soll. The feel of the soil and the ease with
which a lump can be crushed by the fingers. Terms
commonly used to describe consistence are—
Loose.—Noncoherent when dry or moist; does not
hold together in a mass.

Friable.—When moist, crushes easily under gentle
pressure between thumb and forefinger and can be
pressed together into a lump.

Firm.—~When moist, crushes under moderate pres-
sure between thumb and forefinger, but resistance is
distinctly noticeable.

Plastic.—When wet, readily deformed by moderate
pressure but can be pressed into a lump; will form a
“wire” when rolled between thumb and forefinger.
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Sticky.—When wet, adheres to other material and
tends to stretch somewhat and pull apart rather than
to pull free from other material.

Hard.—When dry, moderately resistant to pressure;
can be broken with difficulty between thumb and
forefinger.

Soft—When dry, breaks into powder or individual
grains under very slight pressure.

Cemented.—Hard,; little affected by moistening.

Contour stripcropping (or contour farming). Growing
crops in strips that follow the contour. Strips of
grass or close-growing crops are alternated with
strips of clean-tilled crops or summer fallow.

Control section. The part of the soil on which classifica-
tion is based. The thickness varies among different
kinds of soil, but for many it is 40 or 80 inches (1 or

. 2 meters).

Corrosive. High risk of corrosion to uncoated steel or
deterioration of concrete.

Cover crop. A close-growing crop grown primarily to
improve and protect the soil between periods of

“regular crop production, or a crop grown between
trees and vines in orchards and vineyards.

Cutbanks cave. Unstable walls of cuts made by earth-
moving equipment. The soil sloughs easily.

Depth to rock. Bedrock at a depth that adversely af-
fects the specified use.

Diversion (or diversion terrace). A ridge of earth, gen-
erally a terrace, built to protect downslope areas by
diverting runoff from its natural course.

Drainage class (natural). Refers to the frequency and
duration of periods of saturation or partial saturation
during soil formation, as opposed to altered drain-
age, which is commonly the result of artificial drain-
age or irrigation but may be caused by the sudden
deepening of channels or the blocking of drainage
outlets. Seven classes of natural soil drainage are
recognized: _

Excessively drained.—Water is removed from the
soil very rapidly. Excessively drained soils are com-
monly very coarse textured, rocky, or shallow. Some
are steep. All are free of the mottling related to
wetness.

Somewhat excessively drained.—Water is removed
from the soil rapidly. Many somewhat excessively
drained soils are sandy and rapidly pervious. Some
are shallow. Some are so steep that much of the
water they receive is lost as runoff. All are free of
the mottling related to wetness.

Well drained.—Water is removed from the soil readi-
ly, but not rapidly. It is available to plants throughout
most of the growing season, and wetness does not
inhibit growth of roots for significant periods during
most growing seasons. Well drained soils are com-
monly medium textured. They are mainly free of
mottling.
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Moderately well drained.—Water is removed from
the soil somewhat slowly during some periods. Mod-
erately well drained soils are wet for only a short
time during the growing season, but periodically for
long enough that most mesophytic crops are affect-
ed. They commonly have a slowly pervious layer
within or directly below the solum, or periodically
receive high rainfall, or both.

Somewhat poorly drained.—Water is removed slowly
enough that the soil is wet for significant periods
during the growing season. Wetness markedly re-
stricts the growth of mesophytic crops unless artifi-
cial drainage is provided. Somewhat poorly drained
soils commonly have a slowly pervious layer, a high
water table, additional water from seepage, nearly
continuous rainfall, or a combination. of these.

Poorly drained.—Water is removed so slowly that
the soil is saturated periodically during the growing
season or remains wet for long periods. Free water
is commonly at or near the surface for long enough
during the growing season that most mesophytic
crops cannot be grown unless the soil is artificially
drained. The soil is not continuously saturated in
layers directly below plow depth. Poor drainage re-
sults from a high water table, a slowly pervious layer
within the profile, seepage, nearly continuous rain-
fall, or a combination of these.

Very poorly drained—Water is removed from the
soil so slowly that free water remains at or on the
surface during most of the growing season. Unless
the soil is artificially drained, most mesophytic crops
cannot be grown. Very poorly drained soils are com-
monly level or depressed and are frequently
ponded. Yet, where rainfall is high and nearly con-
tinuous, they can have moderate or high slope gradi-
ents, as for example in “hillpeats” and “climatic
moors."

Drainage, surface. Runoff, or surface flow of water,
from an area.

Eluviation. The movement of material in true solution or
colloidal suspension from one place to another
within the soil. Soil horizons that have lost material
through eluviation are eluvial; those that have re-
ceived material are illuvial.

Erosion. The wearing away of the land surface by run-
ning water, wind, ice, or other geologic agents and
by such processes as gravitational creep.

Erosion (geologic). Erosion caused by geologic proc-
esses acting over long geologic periods and result-
ing in the wearing away of mountains and the build-
ing up of such landscape features as flood plains
and coastal plains. Synonym: natural erosion.
Erosion (accelerated). Erosion much more rapid
than geologic erosion, mainly as a result of the ac-
tivities of man or other animals or of a catastrophe
in nature, for example, fire, that exposes a bare
surface.
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Erosion pavement. A layer of gravel or stones that
remains on the ground surface after fine particles
are removed by wind or water. Desert pavements
result from wind erosion in arid areas.

Excess fines. Excess silt and clay. The soil does not
provide a source of gravel or sand for construction
purposes.

Fallow. Cropland left idie in order to restore productivity
through accumulation of moisture. Summer fallow is
common in regions of limited rainfall where cereal
grains are grown. The soil is tilled for at least one
growing season for weed control and decomposition
of plant residue.

Favorable. Favorable soil features for the specified use.

Fertility, soil. The quality that enables a soil to provide
plant nutrients, in adequate amounts and in proper
balance, for the growth of specified plants when

light, moisture, temperature, tilth, and other growth

factors are favorable.

Field moisture capacity. The moisture content of a soil,
expressed as a percentage of the ovendry weight,
after the gravitational, or free, water has drained
away; the field moisture content 2 or 3 days after a
soaking rain; also called normal field capacily,
normal moisture capacity, or capillary capacity.

Fine textured (heavy textured) soil. Sandy clay, silty
clay, and clay.

Flagstone. A thin fragment of sandstone, limestone,
slate, shale, or (rarely) schist, 6 to 15 inches (15 to
37.5 centimeters) long.

Flooding. The temporary covering of soil with water
from overflowing streams, runoff from adjacent
slopes, and tides. Frequency, duration, and probable
dates of occurrence are estimated. Frequency is
expressed as none, rare, occasional, and frequent.
None means that flooding is not probable; rare that
it is unlikely but possible under unusual weather
conditions; occasional that it occurs on an average
of -once or less in 2 years; and frequent that it
occurs on an average of more than once in 2 years.
Duration is expressed as very brief if less than 2
days, brief if 2 to 7 days, and /ong if more than 7
days. Probable dates are expressed in months; No-
vember-May, for example, means that flooding can
occur during the period November through May.
Water standing for short periods after rainfall or
commonly covering swamps and marshes is not
considered flooding.

Flood plain. A nearly level alluvial plain that borders a
stream and is subject to flooding unless protected
artificially.

Foot slope. The inclined surface at the base of a hill.

Forage. Plant material used as feed by domestic ani-
mals. Forage can be grazed or cut for hay.

Forb. Any herbaceous plant not a grass or a sedge.

Fragipan. A loamy, brittle subsurface horizon low in po-
rosity and content of organic matter and low or
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moderate in clay but high in silt or very fine sand. A
fragipan appears cemented and restricts roots.
When dry, it is hard or very hard and has a higher
bulk density than the horizon or horizons above.
When moist, it tends to rupture suddenly under pres-
sure rather than to deform slowly.

Frost action. Freezing and thawing of soil moisture.
Frost action can damage structures and plant roots.

Genesis, soll. The mode of origin of the soil. Refers
especially to the processes or soil-forming factors
responsible for the formation of the solum, or true
soil, from the unconsolidated parent material.

Gleyed soil. A soil having one or more neutral gray
horizons as a result of waterlogging and lack of
oxygen. The term “gleyed” also designates gray ho-
rizons and horizons having yellow and gray mottles
as a result of intermittent waterlogging.

Grassed waterway. A natural or constructed waterway,
typically broad and shallow, seeded to grass as pro-
tection against erosion. Conducts surface water
away from cropland.

Gravel. Rounded or angular fragments of rock up to 3
inches (2 millimeters to 7.5 centimeters) in diameter.
An individual piece is a pebble.

Gravelly soil material. Material from 15 to 50 percent,
by volume, rounded or angular rock fragments, not
prominently flattened, up to 3 inches (7.5 centi-
meters) in diameter.

Ground water (geology). Water filling all the unblocked
pores of underlying material below the water table,
which is the upper limit of saturation.

Gully. A miniature valley with steep sides cut by running
water and through which water ordinarily runs only
after rainfall. The distinction between a qully and a
rill is one of depth. A guily generally is an obstacle
to farm machinery and is too deep to be obliterated
by ordinary tillage; a rill is of lesser depth and can
be smoothed over by ordinary tillage.

Habitat. The natural abode of a plant or animal; refers to
the kind of environment in which a plant or animal
normally lives, as opposed to the range or geo-
graphical distribution.

Horizon, soil. A layer of soil, approximately parallel to
the surface, having distinct characteristics produced
by soil-forming processes. The major horizons of
mineral soil are as follows:

O horizon.—An organic layer, fresh and decaying
plant residue, at the surface of a mineral soil.

A horizon.—The mineral horizon, formed or forming
at or near the surface, in which an accumulation of
humified organic matter is mixed with the mineral
material. Also, a plowed surface horizon most of
which was originally part of a B horizon.

A2 horizon.—A mineral horizon, mainly a residual
concentration of sand and silt high in content of
resistant minerals as a result of the loss of silicate
clay, iron, aluminum, or a combination of these.
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B horizon.—The mineral horizon below an A horizon.
The B horizon is in part a layer of change from the
overlying A to the underlying C horizon. The B hori-
zon also has distinctive characteristics caused (1) by
accumulation of clay, sesquioxides, humus, or a
combination of these; (2) by prismatic or blocky
structure; (3) by redder or browner colors than those
in the A horizon; or (4) by a combination of these.
The combined A and B horizons are generally called
the solum, or true soil. If a soil lacks a B horizon,
the A horizon alone is the solum.

C horizon.—The mineral horizon or layer, excluding
indurated bedrock, that is little affected by soil-form-
ing processes and does not have the properties
typical of the A or B horizon. The material of a C
horizon may be either like or unlike that from which
the solum is presumed to have formed. If the materi-
al is known to differ from that in the solum, the
Roman numeral Il precedes the letter C.

R layer.—Consolidated rock beneath the soil. The
rock commonly underlies a C horizon, but can be
directly below an A or a B horizon.

Humus. The well decomposed, more or less stable part
of the organic matter in mineral soils.

Hydrologic soil groups. Refers to soils grouped accord-
ing to their runoff-producing characteristics. The
chief consideration is the inherent capacity of soil
bare of vegetation to permit infiltration. The slope
and the kind of plant cover are not considered, but
are separate factors in predicting runoff. Soils are
assigned to four groups. In group A are soils having
a high infiltration rate when thoroughly wet and
having a low runoff potential. They are mainly deep,
well drained, and sandy or gravelly. In group D, at
the other extreme, are soils having a very slow infil-
tration rate and thus a high runoff potential. They
have a claypan or clay layer at or near the surface,
have a permanent high water table, or are shallow
over nearly impervious bedrock or other material. A
soil is assigned to two hydrologic groups if part of
the acreage is artificially drained and part is un-
drained.

Impervious soll. A soil through which water, air, or roots
penetrate slowly or not at all. No soil is absolutely

. impervious to air and water all the time.

Infiltration. The downward entry of water into the imme-
diate surface of soil or other material, as contrasted
with percolation, which is movement of water
through soil layers or material.

Inflltration capacity. The maximum rate at which water
can infiltrate into a soil under a given set of condi-
tions.

Infiltration rate. The rate at which water penetrates the
surface of the soil at any given instant, usually ex-
pressed in inches per hour. The rate can be limited
by the infiltration capacity of the soil or the rate at
which water is applied at the surface.
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Karst (topography). The relief of an area underlain by
limestone that dissolves in differing degrees, thus
forming numerous depressions or small basins.

Lacustrine deposit (geology). Material deposited in lake
water and exposed when the water level is lowered
or the elevation of the land is raised.

Large stones. Rock fragments 10 inches (25 centi-
meters) or more across. Large stones adversely
affect the specified use.

Leaching. The removal of soluble material from soil or
other material by percolating water.

Light textured soil. Sand and loamy sand.

Liquid limit. The moisture content at which the soil
passes from a plastic to a liquid state.

Loam. Soil material that is 7 to 27 percent clay particles,
28 to 50 percent silt particles, and less than 52
percent sand particles. '

Loess. Fine grained material, dominantly of silt-sized
particles, deposited by wind.

Low strength. Inadequate strength for supporting loads.

Medium textured soil. Very fine sandy loam, loam, silt
loam, or silt.

Mineral soil. Soil that is mainly mineral material and low
in organic material. Its bulk density is greater than
that of organic soil.

Miscellaneous areas. Areas that have little or no natural
soil, are too nearly inaccessible for orderly examina-
tion, or cannot otherwise be feasibly classified.

Moderately coarse textured (moderately light tex-
tured) soll. Sandy loam and fine sandy loam.

Moderately fine textured (moderately heavy tex-
tured) soil. Clay loam, sandy clay loam, and silty
clay loam.

Morphology, soil. The physical makeup of the soil, in-
cluding the texture, structure, porosity, consistence,
color, and other physical, mineral, and biological
properties of the various horizons, and the thickness
and arrangement of those horizons in the soil pro-
file.

Mottling, soil. Irregular spots of different colors that vary
in number and size. Mottling generally indicates poor
aeration and impeded drainage. Descriptive terms
are as follows: abundance—few, common, and
many, size—fine, medium, and coarse; and con-
trast—faint, distinct, and prominent. The size mea-
surements are of the diameter along the greatest
dimension. Fine indicates less than 5 millimeters
(about 0.2 inch); medium, from & to 15 millimeters
(about 0.2 to 0.6 inch); and coarse more than 15
millimeters (about 0.6 inch).

Munsell notation. A designation of color by degrees of
the three single variables—hue, value, and chroma.
For example, a notation of 10YR 6/4 is a color of
10YR hue, value of 6, and chroma of 4.

Narrow-base terrace. A terrace no more than 4 to 8
feet wide at the base. A narrow-base terrace is
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similar to a broad-base terrace, except for the width
of the ridge and channel.

Neutral soll. A soil having a pH value between 6.6 and
7.3.

Nutrient, plant. Any element taken in by a plant, essen-
tial to its growth, and used by it in the production of
food and tissue. Plant nutrients are nitrogen, phos-
phorus, potassium, calcium, magnesium, sulfur, iron,
manganese, copper, boron, zinc, and perhaps other
elements obtained from the soil; and carbon, hydro-
gen, and oxygen obtained largely from the air and
water.

Outwash plain. A landform of mainly sandy or coarse
textured material of glaciofluvial origin. An outwash
plain is commonly smooth; where pitted, it is gener-
ally low in relief.

Pan. A compact, dense layer in a soil. A pan impedes
the movement of water and the growth of roots. The
word “pan’’ is commonly combined with other words
that more explicitly indicate the nature of the layer;
for example, hardpan, fragipan, claypan, plowpan,
and traffic pan.

Parent materlal. The great variety of unconsolidated
organic and mineral material in which soil forms.
Consolidated bedrock is not yet parent material by
this concept.

Ped. An individual natural soil aggregate, such as a gran-
ule, a prism, or a block.

Pedon. The smallest volume that can be called “a soil.”
A pedon is three dimensional and large enough to
permit study of all horizons. Its area ranges from
about 10 to 100 square feet (1 square meter to 10
square meters), depending on the variability of the
soil.

Percolation. The downward movement of water through
the soil.

Percs slowly. The slow movement of water through the

. soil adversely affecting the specified use.

Permeability. The quality that enables the soil to trans-
mit water or air, measured as the number of inches
per hour that water moves through the soil. Terms
describing permeability are very slow (less than 0.06
inch), slfow (0.06 to 0.20 inch), moderately slow (0.2
to 0.6 inch), moderate (0.6 to 2.0 inches), moderate-
ly rapid (2.0 to 6.0 inches), rapid (6.0 to 20 inches),
and very rapid (more than 20 inches).

Phase, soil. A subdivision of a soil series or other unit in
the soil classification system based on differences in
the soil that affect its management. A soil series, for
example, may be divided into phases on the basis of
differences in slope, stoniness, thickness, or some
other characteristic that affects management. These
differences are too small to justify separate series.

pH value. (See Reaction, soil). A numerical designation
of acidity and alkalinity in soil.

Piping. Moving water forms subsurface tunnels or pipe-
like cavities in the soil.
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Plasticity index. The numerical difference between the
liquid limit and the plastic limit; the range of moisture
content within which the soil remains plastic.

Plastic limit. The moisture content at which a soil
changes from a semisolid to a plastic state.

Plowpan. A compacted layer. formed in the soil directly
below the plowed layer.

Productivity (soil). The capability of a soil for producing
a specified plant or sequence of plants under a
specified system of management. Productivity is
measured in terms of output, or harvest, in relation
to input.

Profile, soil. A vertical section of the soil extending
through all its horizons and into the parent material.

Reaction, soil. The degree of acidity or alkalinity of a
soil, expressed in pH values. A soil that tests to pH
7.0 is described as precisely neutral in reaction be-
cause it is neither acid nor alkaline. The degree of
acidity or alkalinity is expressed as—

pH
Extremely acid Below 4.5
Very strongly acid....... 45105.0
Strongly acid 51t055
Medium acid 5.6 t0 6.0
Slightly acid 6.1 t0 6.5
Neutral....... 6.6 to 7.3
Mildly alkaline 74t07.8
Moderately alkaline 791084
Strongly alkaline. 8.5109.0

Very strongly alkaling...........cccoevervnianans 9.1 and higher

Relief. The elevations or inequalities of a land surface,
considered collectively.

Residuum (residual soil material). Unconsolidated,
weathered, or partly weathered mineral material that
accumulates over disintegrating rock. :

Rock fragments. Rock or mineral fragments havung a
diameter of 2 millimeters or more; for example, peb-
bles, cobbles, stones, and boulders.

Rooting depth. Shallow root zone. The soil is shallow
over a layer that greatly restricts roots. See Root
zone.

Root zone. The part of the soil that can be penetrated
by plant roots.

Runoff. The precipitation discharged in stream channels
from a drainage area. The water that flows off the
land surface without sinking in is called surface
runoff; that which enters the ground before reaching
surface streams is called ground-water runoff or
seepage flow from ground water.

Sand. As a soil separate, individual rock or mineral frag-
ments from 0.05 millimeter to 2.0 millimeters in di-
ameter. Most sand grains consist of quartz. As a soil
textural class, a soil that is 85 percent or more sand
and not more than 10 percent clay.

Sandstone. Sedimentary rock containing dominantly
sand-size particles.

Sedimentary rock. Rock made up of particles deposited
from suspension in water. The chief kinds of sedi-
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mentary rock are conglomerate, formed from gravel;
sandstone, formed from sand; shale, formed from
clay; and limestone, formed from soft masses of
calcium carbonate. There are many intermediate
types. Some wind-deposited sand is consolidated
into sandstone.

Seepage. The rapid movement of water through the soil.
Seepage adversely affects the specified use.

Series, soil. A group of soils, formed in a particular type
of parent material, having horizons that, except for
the texture of the A or surface horizon, are similar in
all profile characteristics and in arrangement in the
soil profile. Among these characteristics are color,
texture, structure, reaction, consistence, and miner-
alogical and chemical composition.

Shale. Sedimentary rock formed by the hardening of a
clay deposit.

Sheet erosion. The removal of a fairly uniform layer of
soil material from the land surface by the action of
rainfall and runoff water.

Shrink-swell. The shrinking of soil when dry and the
swelliing when wet. Shrinking and swelling can
damage roads, dams, building foundations, and
other structures. It can also damage plant roots.

Silt. As a soil separate, individual mineral particles that
range in diameter from the upper limit of clay (0.002
millimeter) to the lower limit of very fine sand (0.05
millimeter). As a soil textural class, soil that is 80
percent or more silt and less than 12 percent clay.

Siltstone. Sedimentary rock made up of dominantly silt-
sized particles.

Sinkhole. A depression in a landscape where limestone
has been locally dissolved.

Site index. A designation of the quality of a forest site
based on the height of the dominant stand at an
arbitrarily chosen age. For example, if the average
height attained by dominant and codominant trees in
a fully stocked stand at the age of 50 years is 75
feet, the site index is 75 feet.

Slickensides. Polished and grooved surfaces produced
by one mass sliding past another. in soils, slicken-
sides may occur at the bases of slip surfaces on the
steeper slopes; on faces of blocks, prisms, and col-
umns; and in swelling clayey soils, where there is
marked change in moisture content.

Slick spot. Locally, a small area of soil having a pud-
dled, crusted, or smooth surface and an excess of
exchangeable sodium. The soil is generally silty or
clayey, is slippery when wet, and is low in productiv-
ity.

Slope. The inclination of the land surface from the hori-
zontal. Percentage of slope is the vertical distance
divided by horizontal distance, then multiplied by
100. Thus, a slope of 20 percent is a drop of 20 feet
in 100 feet of horizontal distance.
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Small stones. Rock fragments 3 to 10 inches (7.5 to 25
centimeters) in diameter. Small stones adversely
affect the specified use.

Soil. A natural, three-dimensional body at the earth’s
surface that is capable of supporting plants and has
properties resulting from the integrated effect of cli-
mate and living matter acting on earthy parent mate-
rial, as conditioned by relief over periods of time.

Soll separates. Mineral particles less than 2 millimeters
in equivalent diameter and ranging between speci-
fied size limits. The names and sizes of separates
recognized in the United States are as follows: very
coarse sand (2.0 millimeters to 1.0 millimeter);
coarse sand (1.0 to 0.5 millimeter); medium sand
(0.5 to 0.25 millimeter); fine sand (0.25 to 0.10 milli-
meter); very fine sand (0.10 to 0.05 millimeter); s/t
(0.05 to 0.002 millimeter); and clay (less than 0.002
millimeter).

Solum. The upper part of a soil profile, above the c
horizon, in which the processes of soil formation are
active. The solum in mature soil consists of the A
and B horizons. Generally, the characteristics of the
material in these horizons are unlike those of the
underlying material. The living roots and other plant
and animal life characteristics of the soil are largely
confined to the solum.

Stone line. A concentration of coarse fragments in soils
that generally marks an old weathering surface. In a
cross section, the line may be one fragment or more
thick. The line generally overlies material that weath-
ered in place and marks the top of a paleosol. It is
ordinarily overlain by recent sediment of variable
thickness.

Stones. Rock fragments 10 to 24 inches (25 to 60 centi-
meters) in diameter.

Stony. Refers to a soil containing stones in numbers
that interfere with or prevent tillage.

Stratified. Arranged in strata, or layers. The term refers
to geologic material. Layers in soils that result from
the processes of soil formation are called horizons;
those inherited from the parent material are called
strata.

Stripcropping. Growing crops in a systematic arrange-
ment of strips or bands which provide vegetative
barriers to wind and water erosion.

Structure, soll. The arrangement of primary soil parti-
cles into compound particles or aggregates that are
separated from adjoining aggregates. The principal
forms of soil structure are—plaly (laminated), pris-
matic (vertical axis of aggregates longer than hori-
zontal), columnar (prisms with rounded tops), blocky
(angular or subangular), and granular. Structureless
soils are either single grained (each grain by itself,
as in dune sand) or massive (the particles adhering

- without any regular cleavage, as in many hardpans).

Stubble mulch. Stubble or other crop residue left on the

soil, or partly worked into the soil, to provide protec-
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tion from soil blowing and water erosion after har-
vest, during preparation of a seedbed for the next
crop, and during the early growing period of the new
crop.

Subsoil. Technically, the B horizon; roughly, the part of
the solum below plow depth.

Substratum. The part of the soil below the solum.

Subsurface layer. Technically, the A2 horizon. Generally
refers to a leached horizon lighter in color and lower
in content of organic matter than the overlying sur-
face layer.

Surface soil. The soil ordinarily moved in tillage, or its
equivalent in uncultivated soil, ranging in depth from
4 to 10 inches (10 to 25 centimeters). Frequently
designated as the “plow layer,” or the “Ap horizon.”

Taxadjuncts. Soils that cannot be classified in a series
recognized in the classification system. Such soils
are named for a series they strongly resemble and
are designated as taxadjuncts to that series be-
cause they differ in ways too small to be of conse-
quence in interpreting their use or management.

Terrace. An embankment, or ridge, constructed across
sloping soils on the contour or at a slight angle to
the contour. The terrace intercepts surface runoff so
that it can soak into the soil or flow slowly to a
prepared outlet without harm. A terrace in a field is
generally built so that the field can be farmed. A
terrace intended mainly for drainage has a deep
channel that is maintained in permanent sod.

Terrace (geologic). An old alluvial plain, ordinarily flat or
undulating, bordering a river, a lake, or the sea. A
stream terrace is frequently called a second bottom,
in contrast with a flood plain, and is seldom subject
to overflow. A marine terrace, generally wide, was

deposited by the sea.

Texture, soil. The relative proportions of sand, silt, and
clay particles in a mass of soil. The basic textural
classes, in order of increasing proportion of fine
particles, are sand, loamy sand, sandy loam, loam,
silt, silt loam, sandy clay loam, clay loam, silty clay
loam, sandy clay, silty clay, and clay. The sand,
loamy sand, and sandy loam classes may be further
divided by specifying ‘‘coarse,” “fine,” or ‘very
fine.”

SOIL SURVEY

Thin layer. Otherwise suitable soil material too thin for
the specified use.

Tilth, soll. The condition of the soil, especially the soil
structure, as related to the growth of plants. Good
tilth refers to the friable state and is associated with
high noncapillary porosity and stable structure. A soil
in poor tilth is nonfriable, hard, nonaggregated, and
difficult to till.

Topsoil (engineering). Presumably a fertile soil or soil
material, or one that responds to fertilization, ordi-
narily rich in organic matter, used to topdress road-
banks, lawns, and gardens.

Trace elements. The chemical elements in soils, in only
extremely small amounts, essential to plant growth.
Examples are zinc, cobalt, manganese, copper, and
iron.

Upland (geology). Land at a higher elevation, in general,
than the alluvial plain or stream terrace; land above
the lowlands along streams.

Water table. The upper limit of the soil or underlying
rock material that is wholly saturated with water.
Water table, apparent. A thick zone of free water in
the soil. An apparent water table is indicated by the
level at which water stands in an uncased borehole
after adequate time is allowed for adjustment in the
surrounding soil.

Water table, artesian. A water table under hydrostat-
ic head, generally beneath an impermeable layer.
When this layer is penetrated, the water level rises
in an uncased borehole. '

Water table, perched. A water table standing above
an unsaturated zone. In places an upper, or
perched, water table is separated from a lower one
by a dry zone.

Weathering. All physical and chemical changes pro-
duced in rocks or other deposits at or near the
earth’s surface by atmospheric agents. These
changes result in disintegration and decomposition
of the material.

Wilting point (or permanent wilting point). The mois-
ture content of soil, on an ovendry basis, at which a
plant (specifically sunflower) wilts so much that it
does not recover when placed in a humid, dark
chamber.
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Figure 1.—Pattern of soils and underlying material in the Ware-Medway association.
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Figure 2.—Pattern of soils and underlying mateérial in the Alford-Wellston association.
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Figure 3.—Strawberries planted on the contour on Hosmer silt loam, 2 to 6 percent slopes.
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Figure 4.—Dwellings without basements on Hosmer silt loam, 2 to 6 percent slopes. This soil is suitable as a site for
such buildings.

Figure 5—Tomatoes on Alford silt loam, 2 to 6 percent slopes, eroded. This soil is suited to tomatoes.
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Figure 6.—Pasture in a formerly cropped area of Alford silty clay loam, 6 to 12 percent slopes, severely eroded.
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Figure 8.—A stand of silver maple and cottonwood on Wakeland silt loan.

Figure 7.—High-quality timber in a mature oak-hickory stand on Alford silt

loam, 18 to 30 percent slopes.
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Figure 9.—An area of Karnak clay, ponded. This soil provides good habitat for wetland wildlife.
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Figure 10.—An area of Alford soils, karst, 2 to 20 percent slopes.
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Figure 11.—A peach orchard on Hosmer soils. The grass cover reduces the risk of erosion.
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Figure 12.—Blueberries on Hosmer soils. Mulch between rows of
specialty crops helps to protect the soil against erosion.
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Figure 13.—A stony stream in an area of Burnside loam on narrow bottom land.

87



88 SOIL SURVEY

Figure 14.—Floading on Birds silt loam. This soil is subject to frequent 4
flooding. | LESGA,

1‘-,,‘ " ‘?:‘.--: .

Figure 15.—Boulders from bedrock escarpments on Neotoma soils. Such
boulders are common on these soils.
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Figure 16.—A massive layer of sandstone. Westmore and Neotoma soils formed in material weathered from
interbedded sandstone and shale.
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TABLE 1.-~-TEMPERATURE AND PRECIPITATION DATA
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It can be calculated by adding the

2p growing degree day is a unit of heat available for plant growth.
maximum and minimum daily temperatures, dividing the sum by 2, and subtracting the temperature below which

growth is minimal for the principal crops in the area (40° F).

TRecorded in the period 1951-73 at Anna, Ill.
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TABLE 2.--FREEZE DATES IN SPRING AND FALL

Temperature

T
1
1
i
Probability H 200°F 1 289 F ] 320 F
} or lower i or lower | or lower
T 1] T
L] 1 t
Last freezing | i
temperature | 1 H
in spring: | !
] ] ]
1 1 ]
1 year in 10 ! ! |
later than-- | April 71 April 12 | April 27
" 1 ) (]
[} ] ]
2 years in 10 ! | i
later than-- | April 1 April 8 | April 21
] ] 1
] ] ]
5 years in 10 ! | i
later than-- | March 21 ) March 31 | April 11
] 1 1
E E E
First freezing ' ' )
temperature i |
in fall: ' ) i
i ] !
1 year in 10 ] ' )
earlier than-- | October 25 | October 22 | October 16
1 1 ]
] ] ]
2 years in 10 ! ' i
earlier than-- | October 30 | October 27 | October 19
1 1 1
] ] 1
5 years in 10 ! 1 i
earlier than-- | November 9 | November 5 | October 27
] 1 1
] [} ]
TRecorded in the period 1951-73 at Anna, Ill.
TABLE 3.--GROWING SEASON LENGTH
1
i Daily minimum temperature
} during growing season
)
]
Probability | Higher I Higher i Higher
H than | than i than
i 240 F i 289 F | 32° F
] Days ! Days 1 Days
) - 1 Ena— (] -
1] 1 1
9 years in 10 | 209 | 198 i 182
] 1 1
] ] 1
8 years in 10 | 217 i 205 | 187
1 (] t
] ] t
5 years in 10 | 232 ! 218 | 198
] 1 )
] ] 1
2 years in 10 | 247 i 230 | 209
] t ]
] [} ]
1 year in 10 | 255 ' 237 i 214
1 + 1
[} [ ]

TRecorded in

the period 1951-73 at Anna, Ill.
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TABLE 4.--ACREAGE AND PROPORTIONATE EXTENT OF THE SOILS
| i i
Map | Soil name ) Acres |Percent
symbol | i
i i |
i ' )
71 iDarwin silty clay--=-c-ccmcccmccmcc e | 3,161 } 1.2
75C {Drury silt loam, 3 to 10 percent slopeS==meeccmmm e m oo ) 337 0.1
85 idJacob silty clay=-emccscmmcc et c e cmmccm e - i 2,826 | 1.0
g2 1Sarpy loamy fine sande----ccc-crcmccccm o 1 301 | 0.1
162 iGorham silty clay lo@Mececcmemec e mc e cc e cccee e i 1,106 | 0.4
164A |Stoy silt loam, 0 to 3 percent slopeS----c—ccereccorr e ccee e i 633 | 0.2
180 1Dupo sSilt loamec-cccccm e e H 973 0.4
214B  (Hosmer silt loam, 2 to 6 percent SlopeS-——=—ccccccccecccnccrcccccccccccccmc e c———- i 21,506 | 7.9
214C2 {Hosmer silt loam, 6 to 12 percent slopes, eroded-~----cmmcccccccmcmeccccccccccccaa- i 15,233 ) 5.6
214C3 |Hosmer silty clay loam, 6 to 12 percent slopes, severely erodede-—=-meceemccmcacaacaao 1 9,773 | 3.6
214D2 |Hosmer silt loam, 12 to 18 percent slopes, erodede-cemcecccacmmmmccccccmcmccccmaean ' 7,367 | 2.7
214D3 |Hosmer silty clay loam, 12 to 18 percent slopes, severely erodede--memeccecccccacua_. | 13,939 | 5.2
214E |Hosmer silt loam, 18 to 30 percent slopeS-—=-eemcmececcrcccccccmcccme e ccceeem i 927 | 0.3
214E3 {Hosmer silty clay loam, 18 to 30 percent slopes, severely eroded--=--ecemcccacuaa——ao i 681 | 0.3
284A (Tice silty clay loam, O to 3 percent slopeS--=---~moccmrmccccccccccccccceccmeee ) 1,046 | 0.4
308B2 {Alford silt loam, 2 to 6 percent slopes, eroded--ccccecccccmmcccm e H 8,860 | 3.3
308C2 {Alford silt loam, 6 to 12 percent slopes, erodede-=---c-cccccccccmmmmcrcccccccceena i 15,669 | 5.8
308C3 {Alford silty clay loam, 6 to 12 percent slopes, severely eroded-==me-cecccamca—ecax | 3,463 | 1.3
308D2 (Alford silt loam, 12 to 18 percent slopes, eroded---=—-ecmecmccccmmcccccccccceeee H 4,172 1.5
308D3 |Alford silty clay loam, 12 to 18 percent slopes, severely erodedee--ceaccccacoaaaaao 1 9,015 | 3.3
308E }(Alford silt loam, 18 to 30 percent SlopeS——-ccccccccmm oo e | 6,865 | 2.5
308E3 {Alford silty clay loam, 18 to 30 percent slopes, severely eroded===--ecccccccaccan- ! 6,328 | 2.3
331 jHaymond silt lo@Me-c—ceccccmemmmcc e c e e cccrc e mccc e e e | 7,175 | 2.6
333 iWakeland silt lo@Me-==eeccececrccm e c e r e r e c e m e e cmmcmcmmc e — e e —————— i 17,732 | 6.5
334 1Birds silt loa@Me-ceecccccccccccccccccreccrcccccccc e cmcmccccmcmcmc e ccne e —c e ————— 2,490 | 0.9
420 {Piopolis silty clay loam 1,255 | 0.5
422 {Cape silty clay loamM-----ccmmcrccmrcn e e e m e rmcmm e cmccmcce e 931 | 0.3
426 iKarnak silty clay---ec-ccemcmmccer e e c e m e e 4,331 | 1.6
u27 1Burnside lo@me—eme oo e 827 | 0.3
456 jWare loamecemcmem e oo e e e e e mcccmcm oo i 4,815 | 1.8
475 1Elsah silt lo@me—eemmce e e mmmcmmceee | 4,653 | 1.8
589 jBowdre silty claye---ccccmcccommemmr e e e L L L L L P H 2,206 | 0.8
590 1Cairo silty clayem=——emmmrmec e e e H 3,207 | 1.2
682 iMedway silty clay loam H 3,805 | 1.4
787  !Banlic Silt l0AMececcccmmmcccmcommcmm e ceme e cmemeemc—ccccmmmmSm e e e mcmmmeeen ! 433 ! 0.2
801B {Orthents, silty, 1 to 5 percent slopeS-—-—-—cocemmcccccmc e i 281 | 0.1
802D {Orthents, loamy, 2 to 20 percent SlOpeS~—--—mcccocm oo i 1,598 | 0.6
852E |Alford-Wellston silt loams, 15 to 30 percent slopeS---=cccecccccmccccmcmccmccccneeaa | 2,573 1 0.9
864 1Pits, quarry, limestone-=—ceecmccccmcmmm e i 706 ) 0.3
930F |Alford-Goss complex, 20 to 35 percent slopeS-ecccccmcmccccmmmmm e m——e= 3,268 | 1.2
930G {Goss-Alford complex, 30 to 70 percent 5lOpeS=—————mcocmmmom e ! 37,241 1 13.7
QUO0E |Zanesville-Westmore silt loams, 15 to 30 percent slopeSe--cec—eeccrmccccocccccaaa- H 14,019 | 5.2
954E {Alford-Baxter complex, 15 to 30 percent slopeS--c-cccccccccccmmmmmm e - 2,063 | 0.8
977F (Wellston-Neotoma complex, 20 to 35 percent sSlopeSemeecccccmcmccmcmcmme e i 3,090 | 1.1
1334 |Birds silt loam, Wet-----cme oo e H 1,177 | 0.4
1426 {Karnak silty clay, Wete--emecmmomm o | 1,776 | 0.7
3071 {Darwin silty clay, frequently floodedw—ceomm—eo s i 814 | 0.3
3092 |Sarpy fine sand, frequently floodedecc-mmmom oo o m e e e mccc e i 970 | 0.4
3456 |Ware fine sandy loam, frequently floodedem—mecmemcmcoomem e cc e e e i 934 0.3
3590 |Cairo silty clay, frequently flooded------ i 878 | 0.3
3682 |Medway silty clay loam, frequently flooded-- ) 1,992 | 0.7
4426 |Karnak clay, ponded-c————e oo e e e e e i ugy | 0.2
5308D }Alford soils, karst, 2 to 20 percent slopeS-=--ccccccccmmmcccccmmmc e i 4,225 | 1.6
I e et e e L L L P L L 3 5,230 i 1.9
[Batadededetededebed | mmmm———
271,360 | 100.0
]
]
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE

Absence of a yield figure indicates the crop

[All yields were estimated for a high level of management.

is seldom grown or is not suited]

Grass-
legume hay

— ——

Soil name and
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TABLE 5.--YIELDS PER ACRE OF CROPS AND PASTURE--Continued

Winter wheat|Grain sorghu
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See footnotes at end of table.
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1

Soil name and

map symbol Corn Soybeans

T
|
]
'

Winter wheat|{Grain sorghum

Grass-

legume hay Grass-clover

B Bu L]

1426,
Karnak

28

307 1ecmcmc e cm e
Darwin

30

-

=
(]
=%
X
[
~<

85 33 38

Alford

e e e e e e = e o e | e e e =]
(g o S s e e
]

]

]

Cwt

48

Ton RUN¥

e T B
=
—

* Animal-unit-month: The amount of forage or feed required to
one mule, five sheep, or five goats) for 30 days.
#% Yields are for areas protected from flooding.

feed one animal

unit (one cow, one horse,

#%% See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 6.--WOODLAND MANAGEMENT AND PRODUCTIVITY

[Only the soils suitable for production of commercial trees are listed. Absence of an entry indicates that
information was not available]

] 1 Management concerns
1

]
Soil name and 1ordi- | H

Potential productivity
Equip- | i 1

cherrybark oak.

T T
1 ]
i i i !
map symbol ination|Erosion | ment |Seedling} Wind- | Common trees iSite | Trees to plant
isymboljhazard | limita-{mortal- | throw | tindex|
i | i tion | ity i hazard | ' !
T ! T = ! b
] i ] i ) i | |
Tlemmem e mmeem i 3w i3light |[Severe |Severe |Slight |[Pin 0ak-==mecececaa- | 80 |Eastern cottonwood,
Darwin H | 1 H | iSwamp white cak---w- { === | American sycamore,
H | 1 ! i {Eastern cottonwood--}| --- | red maple,
i i i ! ' iGreen ash-----=ec---- | -=-- | green ash,
i H H | H |American sycamore---} --- | pin oak.
) 1 ] 1 1 ] 1 1
] I ] ] ] ] ] 1
75Cmmmm e m e i lo {Slight {Slight |Slight |Slight |Yellow-poplar--~=e-< i 95 {Yellow-poplar,
Drury } | | | i iWhite oak-=--ccccaa- ! 85 | white oak,
i | i H | iNorthern red oak----|{ 85 | northern red oak,
i i ! H i 1Sweetgum-—-——=caao-- i === | sweetgum,
| ! ! i 1 iGreen ash---ccecaeaaa | =-- | black walnut,
! ] ] ] | ] ' | eastern white pine,
i 1 i | i ] i ! loblolly pine,
) | | i H A H | shortleaf pine.
) i i i | i 1 ]
85-mmmmcmcccc—————— ' 3w iSlight |Severe |Severe |Moderate|Pin ocak-ecescoccaaao-- i 80 (Eastern cottonwood,
Jacob i 1 H i H * {Swamp white oak===-- | === | pin oak,
i 1 : 1 i {Eastern cottonwood--{ --- | green ash,
i E i i i iAmerican sycamore---| --- | American sycamore.
] 1 1
) 1 | [ 1 ] ] ]
[« S \ 58 iSlight 'iSlight |Severe |Slight '|Eastern cottonwood--| 60 |Eastern cottonwood,
Sarpy ' i o i ' e ! ! black willow.
1 1 1 t ] ] ] ) .
I 1 ] 1 ] t ] ]
162---cmcommmmeee i 2w }Slight |Moderate|Moderate{Slight. |Pin oak---weweecea-oa i 90 |Eastern cottonwood,
Gorham | ! | | i .|Eastern cottonwood--|{ 100 | red maple,
) i | ' i |SWweetgum==ccecacaa—- | =-- | American sycamore,
i i i ] ] iCherrybark oake~ew-- { === | pin oak,
| ] ' E E |American sycamore---{ --- | sweetgum.
t 1 1 1 ] 1
| ] i ] i 1 [ 1
16U Ammmmmm e e i 30 }Slight {Slight |Slight }Slight |White oak-==ceceee-c i 70 iShortleaf pine,
Stoy i | 1 i i i Southern red oak----} 70 | loblolly pine,
) 1 | ' | iWhite asheecocaaaaao | === | eastern white pine,
i i i i H 1Bur oak-----c-amaaaa { === | Scotch pine,
i i i i ' i ! | eastern redcedar.
1 ) 1 ] ] 1 ] 1
1 ] ] 1 1 1 ] 1
180-mmcmcmmc e T ettt | mmmm———— R | mmm————— 1 { --- |Black walnut,
Dupo i i i i ' | 1 i American sycamore,
i i i i i i i | eastern cottonwood,
i i i i i i 1 | green ash,
i i | i i i i | yellow-poplar,
] ' | ! ' i i | red maple,
| H H i H i ! | cherrybark oak.
1 1 1 1 1 1 ] 1 N
1 ] 1 1 ] 1 t ]
214B, 214C2, 214C3-] 20 }Slight |Slight }Slight |{Slight |White oak---wm<ce-a- | 75 {Eastern white pine,
Hosmer ! i ! H ! {Yellow-poplar------- i 90 | shortleaf pine,
H ! | i H iVirginia pine-==---- i 75 | red pine,
! | | 1 | {Sugar maple--eeeee-o i 75 | yellow-poplar,
i H i i i ) ! i white ash.
i i 1 | | i i |
214D2, 214D3, 214K, ! 1 | 1 | H '
214E3mmcmcmccceeea i 2r {Moderate{Moderate|Slight |Slight |White oake==-cwacwna-c i 75 |Eastern white pine,
Hosmer H i | i 1 iYellow-poplar------- i 90 | shortleaf pine,
i | i H i iVirginia pineew----o ! 75 | red pine,
! ! ! H H iSugar mapleweeeecee-- ! 75 | yellow-poplar,
! ! i ] i ' i | white ash,
i : : i | i | { Virginia pine.
i i i i i | i i
284Amcmm e | mem e oo jmm———eee e ] { =-- |American sycamore,
Tice i | | : ] i i | eastern cottonwood,
i ] i ] H 1 | | green ash,
H i i H i H | | yellow=poplar,
| H | H i i i | red maple,
] i i i i ! ] i
H ] ! ' i 1 i '
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1
jordi-

T
t
[

Management concerns

Potential productivity
T

American sycamore,

black walnut,
sweetgum,
green ash.

T T
1 [
Soil name and 1 T Equip- | 1 i i i
map symbol ination}Erosion | ment |Seedling! Wind- | Common trees 1Site | Trees to plant
isymbolihazard | limita-{mortal- | throw | tindex|
} | ! tion | ity ! hazard | ! !
1 ] 1 1 1 T ] ]
i i ' | i i ' i
308B2, 308cC2, i ] | ] ; ' i i
308C3, 308D2, ' : | | ' ; i )
308D3-=cccmmmman i 1o {Slight |Slight |(Slight {Slight |White ocaKk-=-ccemeaau- i 90 |Eastern white pine,
Alford | i | i H iYellow-poplar==-——=--- i 98 |} Virginia pine,
] ] ! ] i iSweetgumemcemeamamee ! 76 } black walnut,
i | ! | { { H ! shortleaf pine,
i i i i i | | | yellow-popular,
i | | ) | ] ] | white ash,
i i ] i i i i ! loblolly pine,
i | i ) i ; ' ! black locust.
b i i i i ] i i
308E, 308E3------ i 1r |Moderate{Moderate|{Slight {Slight |White oak-w-—e=cec-- i 90 {Eastern white pine,
Alford ! ! ! ! | !Yellow-poplar-—-----=- { 98 | Virginia pine,
| | ] | ' |SweetguUm-mmmeeecaaax ! 76 | black walnut,
i i ! i ] i ) ! yellow-poplar,
i 1 | i i i ! ! white ash,
| | H H 1 } ) { black locust,
i i | ] i i | ! loblolly pine,
' i i i i i | | shortleaf pine.
i | i i ] ' i ] :
331mmmmcm e i 1o iSlight |{Slight |Slight |3light |}Yellow-poplar-------} 100 |Black walnut,
Haymond ] i 1 ' ' iWhite oak----------- ! 90 | yellow-poplar,
i ] ] ] ! {Black walnute-eea--o ! 70 | black locust.
1 1 t 1 1 1 1 ]
] 1 t 1 ] 1 1 1
333e~mrmmne—s ~em———— i 20 {Slight {Slight |Slight {Slight |Pin oakwe=ecececcmaaa- ! 90 !Baldcypress,
Wakeland i i | | i iSweetgum-—mceememacao i 85 | American sycamore,
i | i i ' jYellow-poplar---=--= i 90 | red maple,
i i i i i iVirginia pine--=~--- i 90 | green ash.
1 1 ] ] ) 1 1 ]
] 1 ] ] 1 1 1 1
33U ! 2w |Slight |Severe |Moderate|Slight |Eastern cottonwood--| 100 |Eastern cottonwood,
Birds i i ! i ' 1Pin oak====ceae- ~-==1 90 } red maple,
] | i ' | |Sweetgume=-—mcomceeuo | === | American sycamore,
i i ] ' ] |Cherrybark oak--~--- | --- | baldeypress,
| | i | | {American sycamore---| --- | water tupelo.
1 ] 1 [} ) ] ] 1
I ] ] 1 1 ] i ]
B20meccmc o m e | 2w |Slight |Severe |Moderate|Slight |Pin oak-==ce-cceaa-- ! 90 |Eastern cottonwood,
Piopolis ] i i i i |Eastern cottonwood--{ 100 | red maple,
i i ] | i {Sweetgum--—-esecea-—- \ =--- | American sycamore,
! ] : ' i iCherrybark oak-=-~--- | === | sweetgum,
i ] i i | |American sycamore---{ --- | pin oak,
i i ' ' ' |Post 0ak-==cceeonnaa- | =-- | baldcypress.
] ] 1 1 1 1 1 1
] ] 1 ] ] ] ] ]
22 e mm e ! 2w |Slight |Severe |{Moderate{Moderate|Pin oak--==--c--e--- ! 90 !American sycamore,
Cape | i ! i | {Eastern cottonwood--} 100 | silver maple,
; i } } ] jSWweetgumMemmmecmcemnn } =--- | sweetgum,
i i i i i |Cherrybark oak--~--- | =-- | eastern cottonwood.
g ' i i : |American sycamore---| --- |
Ll 1 1 ) 1 ] ] ]
[ 1 ] 1 ] I [ 1
L e b \ 2w |Slight |!Severe |Severe |Severe |Pin oak-=-ececeoomacaa ! 90 }Pin oak,
Karnak ! | | | v iSwamp white ocak--~=w- | -=-= | swamp white oak,
i ] i 1 ] 1Eastern cottonwood--| --- | eastern cottonwood,
] i | | ! jGreen ash-----=eec-- | =-- | green ash,
i i | i ' 1Silver maple---=~--- | --- | red maple,
i i i ] ! | ' | baldcypress,
i i i i i i i ! sweetgum,
} } ) ] ' H ' | water tupelo.
i i | i ] i ] )
L R ettt L ! 1o |Slight !Slight |Slight |Slight |Eastern cottonwood--] 105 |Black walnut,
Burnside ' ' i i i }Yellow-poplar---~--- i 95 | American sycamore,
i i 1 i | |American sycamore---| --- | eastern cottonwood,
i i | ' i {Cherrybark ocak--=---- | === | pin oak,
i : | i ! {Sweetgumemm—mmcceoae } =--- | red maple.
| | i ] 1 iSouthern red oake---} --- |
1 1 [] 1 ) 1 (]
] 1 ] 1 ] 1 1
L it R T ittt fmmmm e T | mmmm——ne ' --- |Eastern cottonwood,
Ware | i | ! yellow=-poplar,
] i ] i
i i i i
i i i ]
i ' | ]
i i ] i
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TABLE 6.-~-WOODLAND MANAGEMENT AND PRODUCTIVITY-~Continued

| Management concerns
t

T Potential productivity
Soil name and {ordi- | Equip-] i i

T .
Common trees iSite

black locust,
loblolly pine,
shortleaf pine.

H i
i i i
map symbol ination|Erosion | ment |Seedling| Wind- | H Trees to plant
|symbol{hazard | limita-{mortal- | throw | {index|
| | i tion | ity { hazard | | H
) i i i 1 i i i
i i i i i ' ] ] ]
Y T it ! 2f |Slight {Slight |Moderate{Slight |Eastern cottonwood--{ 95 }Black walnut,
Elsah H i | | ! {American sycamore---| --- | yellow-poplar,
i i | i ] |Sweetgume—=—emeeeeax | === | green ash,
E i E E E ERed mapleeee~mm=em=- i === | sweetgum.
1 ]
] ] ] ] ] I I I
580-eewcmc e enna— { 2w |Slight |Moderate{Moderate|Slight |Cherrybark oak--e=-- i 90 |Eastern cottonwood,
Bowdre H ! 1 | H {Eastern cottonwood--|{ 110 | sweetgum,
| i ! | i |Sweetgum-——ceeccaaoa ! 95,| American sycamore.
| | i ] i iWater oak-=--cocewa- i 951
1 1 ! i i i i '
590-mmmem e mc e i 2w {Slight |Moderate|Severe |Slight |Pin oak-==---ccccw-uo { 90 |Pin oak,
Cairo i i i i | |BaldcypressSeemem—==a= | === | baldcypress,
] i i i i |Swamp white oake~==- | === | eastern cottonwood,
i 1 | i ! |Eastern cottonwood--{ --- | red maple,
E | i i | EGreen aSh==——e—ceceeoo | === | water tupelo.
1 1 i []
] i B i ] I ] ] ]
f82-mmmmmmmmmmcceaa ! 1o |{Slight }Slight |Slight |Slight |[Northern red oak----| 85 {Eastern white pine,
Medway ! ] ] i ] iYellow-poplar------- ! 95 | yellow-poplar,
! ! ' | H |Sugar maple--=-cee=- | === | black walnut,
i H i 1 i iEastern cottonwood--{ --- | Norway spruce,
| i i | i i ] | baldecypress.
i | i ] i i i i
787 == mce ! 20 |Slight |Slight |Slight |Slight {White oak----ccee--o I 75 iBlack walnut,
Banlic | i { 1 i {Pin oak------------- i 90 | sweetgum,
! H 1 ! ! |Southern red oak----{ 85 | white oak,
' i | i ' |Yellow-poplar-—----- ! 90 | yellow-poplar,
i 1 H H 1 {Black walnut-------- | ==- | American sycamore,
i | ! 1 1 1 | | green ash.
| i i i i i | i
852E#*: i ] i i i i ] ]
Alford-=ee—a=-=====! 1r |Moderate|Moderate|Slight |Slight |White oak-----ccacea i 90 |Eastern white pine,
| i | ! i 1Yellow=-poplaree=m-=- ! 98 | red pine,
i i i 1 | {Sweetgum-=cecccemaa- i 76 | black walnut,
i ' | i i i ' ! yellow-poplar,
i i i i ] i ! | white ash,
] i i | i i ' | black locust.
4] i i i i i i i
Wellston-eeececee-w ! 2r !Moderate)Moderate}Slight {Slight |{Northern red oak----| 81 |{Eastern white pine,
1 i ] i ! !Yellow-poplar—------- i 97 | black walnut,
i i i E H iVirginia pine~-=---- ! 76 | yellow-poplar,
[] b ] [] ] 1 )
. i V ] 1 1 ] I \
930F*: 1 ] i i i i ] i
Alforde~----- ————— ! 1r |ModeratelModerate|Slight |{Slight |White oak------=---- | 90 |Eastern white pine,
! i ] i o {Yellow-poplar—------- i 98 | red pine,
] i i i i |Sweetgume—cccccaeaao ! 76 | black walnut,
i i i | 1 i ] ! yellow-poplar,
] | i : ; 1 1 ! white ash,
i i i ] ] ] | ! black locust.
i ] i i i i | i
GOS8 —wccmmcccema—— ! uf |Slight |Severe |Moderate|{Slight |White oake-~cce-e--- i 60 }sShortleaf pine.
H ! ! | i iShortleaf pingeecemea- | om——
i ] ] i i jPost oakemmememcena—- b=
H ! H i | iBlackjack ocake=wewe- | e
i i i i i iBlack oak~e===eeae-- b=
] i i i i i i ]
930G*: i i i i | ] i i
GOSSm=mmmmm——— e ! 4f |Moderate|Severe |Severe |Slight |White oak-----cee--- | 60 }Shortleaf pine.
| i ! i ' IShortleaf pine------ R
| i 1 i i iPost cake=-omeocoeax bo——=
| | | i | {Blackjack oak—====-- ==
i ' i i i |Black oak-==e=cwmen= P---
i ' i ] i i i i
Alforde-e-eeeea—a= ! 1r |Severe  |Severe |[Slight |Slight |White oak--=-ccc---- i 90 |Eastern white pine,
] i ] i 1Yellow=-poplareeewe-- ! 98 | red pine,
! ! i ! ‘|SweetguUM=e—ceacaana- i 76 | black walnut,
' i i i i ! yellow-poplar,
i i ; i i ! white ash,
i i i i | i
! i i i i ]
i i i ; ' i
i i i ! i i

See footnote -at end of- table.
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i
jordi-

Management concerns

Potential productivity
Ba

T T
[ ]
Soil name and | T Equip-"1 i 1 1 '
map symbol ination|{Erosion | ment |Seedling| Wind- | Common trees 1Site | Trees to plant
|symbol lhazard | limita-i{mortal- | throw |} {index)
| ) i tion | ity | hazard | 1 |
i i i T i i H ]
' i i ] ' i ! i
9UOE*: | ] i ] i i | i
Zanesville------ ~-! 3r iSlight |Moderate|Slight |Moderate!Northern red oak----} 68 |Virginia pine,
i i ] i ! {Virginia pinee--==u- { 70 | eastern white pine,
1 i i i ] i ! ! shortleaf pine,
] i i | i ] ' ! loblolly pine,
i i E E E E i E eastern redcedar.
] ] ] ] ] I ] I
Westmore. { i ) } ! } ! !
[] 1 ] 1 ] (] [ 1
1 ] ] I ] 1 ] I
95HUE®; i ] | i i | ] ]
Alford--—ceccccac—a- ! 1r {Moderate|Moderate|Slight |Slight |White oak~~===~----=| 90 jEastern white pine,
1 i 1 i 1 |Yellow-poplar--—----- ! 98 | red pine,
! | | i | ISweetgum-—ececcenna ! 76 | black walnut,
i i | i i | ! ! yellow-poplar,
] i i i i i i i white ash,
i i ' i ' i i ! black locust,
! i i i i i ' | Virginia pine.
i 1 ! : i ] | ]
Baxter---—c-ece- ~-} 2r lModerate|Moderate)Slight |Slight |Northern red oak----| 93 |Eastern white pine,
i 1 | i 1 1Yellow-poplar-«----- ! 89 | loblolly pine,
t 1 i | ! iShortleaf pineew---- i 80} shortleaf pine,
| ] i ' i 1 ! ! black locust,
' ' ! ' ! | ! } yellow-poplar,
i i ! ' ! | ] | Virginia pine.
i i i ! i | | i
977F*: | | i ] i ] i i
Wellston. | | | 1 1 ! ! i
| i ; i ] ] ] ]
Neotoma—emenaae- -=! 2r |Moderate}Moderate!Slight 1Slight |Northern red oak----| 85 |Eastern white pine,
i i i | i iYellow-poplar-—--«=-= i 105 | yellow-poplar.
1 b ] 1 t 1 [] ]
I ] 1 ] ] I ] I
1338 ecmmce e ~~! 2w |Slight |Severe |Moderate]Slight |Eastern cottonwood--| 100 |Eastern cottonwood,
‘Birds i i i i i {Pin oak---vemcocema- \ 90 | red maple,
i i i i i |Sweetgum-=we-—ae-==~| --~ | American sycamore,
i ] | ] i |Cherrybark oake----- | =-- | baldcypress,
i i i ! i {American sycamore---| --- | water tupelo.
[] (] ] [] ] ] 1 1]
] ] ] 1 ] ] 1 ]
307 1-eemmm e m e ! 3w 1Slight |Severe |Severe |{Slight |Pin ocak--cvc-cc-eaeaa ! 80 !Eastern cottonwood,
Darwin i | i i | {Swamp white ocake---- | === | American sycamore,
| ] H i 1 {Eastern cottonwood--| --- | red maple,
] i ' | ! iGreen ashee-emac—-- ~} === | green ash,
] ! i i | {American sycamore---{ --- | pin oak.
1 1 1 ] ] 1 [] 1
1 1 1 ] ] I 1 1
3092-cerccccon e | S5s |Slight |Slight |Severe {Slight |Eastern cottonwood-~] 60 iShortleaf pine,
Sarpy : i ] 1 | i ' | eastern redcedar.
] ] ] [] 1 1 1 ]
] i ] 1 I I ] ]
3456w [ T Lt i J o R, ] | -—- |Eastern cottonwood,
Ware ! ] | ] ] i | ! yellow=-poplar,
1 i i i H H ! { American sycamore,
] ' ] | i | ' ! black walnut,
i | ' | i ! ' | sweetgum,
i | i i i i ' | green ash.
] i i i i i | i
3590-memmmccem e ! 3w |Slight |Severe |Severe {Slight |Pin ocake=-c-ve-ccena i 90 {Pin oak,
Cairo 1 i 1 i H |Swamp white oak-==--| --~ | baldcypress,
i | i ' ! |Eastern cottonwood-~} --- | eastern cottonwood,
i i i i ! 1Green asheeecwwea—-- ~} === | red maple,
| H ! } ! }Baldcypress-e—w——--- -] ——- E water tupelo.
] [] (] [] 1 1 1
] ] ] 1 1 1 1 ]
3682--=c-mceecaeeao ! 1o. !Slight |Slight {Slight }Slight |Northern red oak----{ 85 i{Yellow-poplar,
Medway | ] | ] ] !Yellow-poplar-~e---- ! 95 | black walnut.
] ] ] | i iSugar maple--=--=--=-= | o===
i i i ! H |Eastern cottonwood-~| ~--- |
i i i ] i ! i i
5308 D* ccccmcc e ! 1o 1{Slight {Slight {Slight {Slight |{White ocoak----cee--- ~! 90 (Eastern white pine,
Alford | ! ) | i | {Yellow-poplar------~ i\ 98 | red pine,
] ] ] ' : |Sweetgumee—=iewe<e==} 76 | black walnut,
] ' | | i ! yellow-poplar,
] ] i ] ] ! white ash,
i ] i i ] |
| ] i i i i
1 \ i i i i

black locust,
Virginia pine.

* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 7.--WINDBREAKS AND ENVIRONMENTAL PLANTINGS

The symbol < means less than; > means more than. Absence of an entry indicates that trees generally do not grow
to the given height on that soil]

Trees having predicted 20-year average heights, in feet, of--
T T T T
t 1

Soil name and

T
]
] )
map symbol i <8 i 8-15 i 16-25 i 26-35 ) >35
] [ 1 1 1
s s s :r s
| | | ] 1
Tlocmm e c e i Redosier dogwood, |Amur maple, {Flowering dogwood, |Pin oak, red oak, |Eastern
Darwin i forsythia. | silky dogwood, { baldcypress, | sweetgum. | cottonwood.
| i American | green ash. H H
i \ cranberrybush. | | |
] 1 1 1 ]
] 1 1 ] EHl
T5Cmmmmm e cce e {Redosier dogwood, |[Autumn-olive, {Amur maple, {Norway spruce, }Yellow-poplar,
Drury ! gray dogwood, i silky dogwood. | Russian-olive. | eastern redcedar,| eastern
| arrowwood. i i | Douglas-fir. | cottonwood.
1 ] 1 1 1
1 ] ] 1 ]
o iRedosier dogwood, }Silky dogwood----- }Amur maple, green |Pin oak, iEastern
Jacob { forsythia, 1 | ash, baldcypress.| sweetgum. | cottonwood, red
| common winter- | | 1 | maple.
! berry. i i |
' i i i i
[ {Gray dogwood, iBlackhaw, Russian-|Black willow, tEastern i ———
Sarpy | common snow- | olive, autumn~ { flowering | cottonwood. 1
| berry, indian- | olive, mallow | dogwood. | |
| currant coral- | ninebark. i i !
| berry. | H H i
! i i ] !
162=mmemmcccccaaaa {American }Amur maple, silky {Baldcypress, {Pin oak, iEastern
Gorham | cranberrybush, } dogwood. | green ash. | sweetgum. i cottonwood,
} forsythia, H H { { red maple,
| redosier dogwood. | i i { American
' i i | ! sycamore.
: : ] : :
16UA-mmm e e e iGray dogwood, {Autumn-olive, {Russian-olive, iNorway spruce, {Eastern
Stoy | American { forsythia. | flowering | eastern white { cottonwood.
| cranberrybush. i | dogwood, Amur { pine, Douglas- |
H | | maple. { fir. H
1 1 1 1 ]
1 1 1 ] )
180=momccmcce e e |American jRussian-olive, }Amur maple, iGreen ash, {Eastern
Dupo | cranberrybush, | autumn-olive, i baldcypress. i black walnut. i cottonwood,
{ redosier dogwood.| gray dogwood, i | | yellow-poplar.
i } forsythia. ! 1 i
] t 1 1 ]
] 1 1 1 ]
214B, 214c2, i i i ' i
214C3, 214D2, | | i ) i
214D3, 214E, 1 i ] i '
214E3memmccccea e iCutleaf stag | Amur honeysuckle, |White ash, iNorway spruce, {Eastern
Hosmer | sumac, arrowwood,| autumn-olive. | flowering dog- | white spruce, | cottonwood.
| redosier dogwood.| | wood, eastern | eastern white |
i i | redcedar. ! pine. !
| | | ‘ ’
28U Amcmmcc e iGray dogwood, 1Silky dogwood, {Amur maple, {Cherrybark oak, {Pin oak,
Tice | redosier dogwood.} autumn-olive. { flowering | green ash. | eastern
H H | dogwood, i | cottonwood,
H ] | Russian-olive. | { yellow-poplar,
] ] 1 1 ]
1 t ] ] ]
308B2, 308C2, i ) : i i
308C3, 30802, | ] | | '
308D3, 308E, i } ) i i
308E3~=mmmmmcmeme {Arrowwood, {Amur honeysuckle, {Flowering dogwood, Norway spruce, iEastern
Alford | redosier dogwood.| autumn-olive. | baldcypress, \ Douglas-fir, | cottonwood,
i i { Virginia pine. | eastern white i American
i H | \ pine. | sycamore.
1 1 1 ) ]
1 ] 1 1 ]
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pine, Douglas-
fir.

forsythia. yellow-poplar.

H Trees having predicted 20-year average heights, in feet, of--
Soil name and | T T T T
map symbol ! <8 ' 8-15 i 16-25 | 26-35 | >35
1 i 1 1 (]
T i T E T
i i | ! i
331====e=neeee----{Gray dogwood, iLate lilac, Amur |Amur maple, {Eastern white iEastern
Haymond | arrowwood. i honeysuckle, { Russian-olive. { pine, Norway | cottonwood,
i { autumn-olive. | | spruce, Douglas- { silver maple.
i i ' i i fir. i
i ] i i i
333 mmmmm e {Gray dogwood, | Amur honeysuckle, {Flowering dogwood, |Norway spruce, iEastern
Wakeland | redosier dogwood,{ silky dogwood. { Amur maple, | Douglas-fir, | cottonwood.
| common i ’ | eastern redcedar.| eastern white H
| winterberry. 1 1 | pine. i
) (] 1 1 (]
1 ] 1 ] ]
33Ummmmm e iGray dogwood, 1Silky dogwood, tAmur maple, {Pin oak, green |Eastern
Birds | redosier dogwood,| forsythia. { baldcypress. | ash. | cottonwood,
| common i H 1 } American
| winterberry. 1 i ' | sycamore,
! ’ i | ' i red maple.
i 1 i i |
420-ccccccccmcaa- { Common winter- iForsythia, silky |Amur maple, iGreen ash, {Eastern
Piopolis | berry, redosier | dogwood, Amur | baldcypress. { pin oak. | cottonwood,
} dogwood. i honeysuckle. | i | American
: | | : i sycamore,
| 1 | | | red maple.
1 1 1 t 1
] ] ] ] 1
J22ccmccc e i Redosier dogwood, {Silky dogwood, {Amur maple, iGreen ash, {Eastern
Cape | .common winter- ! Amur honeysuckle,i Russian-olive, { pin oak. | cottonwood,
| berry. { forsythia. | baldcypress. | { American
i i | i i\ sycamore,
| i i | ! silver maple.
t 1 1 1 )
1 ] 1 ] 1
426-cccmccm e {Gray dogwood, iSilky dogwood, {Baldcypress, {Pin oak, green iEastern
Karnak | redosier dogwood,}| forsythia. i Amur maple. | ash. { cottonwood,
| common winter- ) i i { red maple,
| berry. | | i i silver maple.
1 1 ] 1 1
1 ] 1 t ]
L e T {Redosier dogwood, |Autumn-olive, {Amur maple, iNorway spruce, iEastern
Burnside { gray dogwood. | Amur honeysuckle,| Russian-olive. | eastern white { cottonwood,
| { silky dogwood. } \ pine, Douglas- \ American
1 i i i fir. | sycamore.
! () ) 1 ]
1 1 ) 1 ]
L R et {American {Autumn-olive, {Amur maple, iNorway spruce, {Eastern
Ware { cranberrybush, | silky dogwood. | Russian-olive, | eastern white | cottonwood,
| Vanhoutte spirea.| : { baldcypress. { pine. } American
| i ' | i sycamore,
| ! ! ! | red maple.
1 ] ] t 1
1 ] ] 1 1
475 e e e {Gray dogwood, {Autumn-olive, {Russian-olive, 1Eastern white {Eastern
Elsah i redosier dogwood.| silky dogwood. | flowering ! pine, Norway | cottonwood,
i i | dogwood, eastern | spruce. | American
| | | redcedar. ] | sycamore,
| H ! 1 | red maple.
i i i | i
580-mmc e |Redosier dogwood, |Amur honeysuckle, |Russian-olive, {Eastern white |Eastern
Bowdre \ gray dogwood. | silky dogwood. | Amur maple. { pine, Douglas- i cottonwood,
i ] i | fir, Norway | American
i | i | spruce. ! sycamore,
! | 1 1 | red maple.
t 1 1 ] (]
i 1 1 1 t
590cmmmmmm e {Redosier dogwood, |Amur maple, silky |Baldcypress, iPin oak, sweetgum, |Eastern
Cairo | common i\ dogwood. i green ash. { water tupelo. { cottonwood,
| winterberry. | | | i red maple,
H 1 | i i American
| | | | |  sycamore.
; | | : :
682cccccc e iGray dogwood, tSilky dogwood, |Eastern redcedar, {Norway spruce, JEastern
Medway redosier dogwood.| Amur honeysuckle,| autumn-olive. | eastern white { cottonwood,
1 1 ] 1
a i | |
i i ! i

See footnote at end of table.
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Trees having predicted 20-year average heights, In feet, of--
Soil name and i T i T

T
1
: ]
map symbol H <8 ! 8-15 H 16~25 ! 26-35 ! >35
1 1 ] 1 )
| | - ; |
i 1 ] ' i
787 mwmmmmcccccmee {Gray dogwood, {Autumn-olive, }Amur maple, jEastern white {Eastern
Banlic { redosier dogwood,| silky dogwood. i flowering ! pine, Norway | cottonwood.
| arrowwood. i { dogwood, eastern | spruce, Douglas-~ |
i H ! redcedar. I fir. {
] 1 ) 1 1
] 1 ] 1 ]
801B*, 802D% ' i ] i i
Orthents | | ] i i
i ! i ! i
852E#*: ! ) 1 i !
Alforde—mwececcaea- {Arrowwood, jAmur honeysuckle, |[Flowering dogwood, {Norway spruce, iEastern
| redosier dogwood.} autumn-olive. | baldcypress, | eastern white | cottonwood,
| 1 \ Virginia pine. \ pine, Douglas- } American
| H i | fir. ! sycamore.
| i i i |
] H ] ] i
WellstonNemewawaaa {Arrowwood, {Amur honeysuckle, |Flowering dogwood, |Norway spruce, tEastern
{ redosier dogwood.!| autumn-olive. | baldcypress, | eastern white | cottonwood,
| | | Virginia pine. { pine, Douglas- ! American
! i ! i fir. | sycamore.
] | 1 | !
| { ! i |
8ou* | | i | f
Pits i i i H i
: ; : : :
930F ¥ | _ i i ' |
Alforde—eeeccaaa- | Arrowwood, jAutumn-olive, iFlowering dogwood, {Eastern white {Eastern
| redosier dogwood.| Amur honeysuckle.! Virginia pine, ! pine, loblolly | cottonwood.
| H | shortleaf pine, | pine, honey- i
1 | | eastern redcedar.| locust. 1
1 [) 1 ] 1
1 1 [ t 1
GOSSmm—mmmmecm— e {Gray dogwood, |Eastern redbud, |Eastern redcedar, | -——- H -——-
! indiancurrant | Amur honeysuckle,{ Virginia pine, ! !
i coralberry, | autumn-olive. | flowering i |
| arrowwood. i | dogwood. | |
] 1 (] ] ]
1 1 1 ] 1
930G* i i i i i
GOSSmmmmmrmnmcam \Gray dogwood, {Eastern redbud, |Eastern redcedar, | ——— i -———
{ indiancurrant i Amur honeysuckle,|{ Virginia pine, | !
{ coralberry, { autumn-olive. { flowering | i
| arrowwood. ! t dogwood. ! !
] [] 1 1 ]
] [ 1 ] t
Alforde==ve-naaca= {Arrowwood, iAmur honeysuckle, {Flowering dogwood, |Eastern white {Eastern
| redosier dogwood.| autumn-olive. } Virginia pine, i pine, loblolly } cottonwood.
i | } shortleaf pine, | pine, honey- i
| ' | eastern redcedar.| locust. !
+ ] 1 ] )
] ] ] ] ]
GUOE*: i i i ! |
Zanesville==e==e- {Redosier dogwood, |Blackhaw, Amur iFlowering dogwood, {American basswood, |Eastern
| gray dogwood, { honeysuckle. | eastern redcedar,| eastern white | cottonwood.
{ arrowwood, | autumn-olive. { Virginia pine. i pine. !
| indiancurrant | | i
\ coralberry. | H i i
1 ] ) () 1
1 | ] ] 1
Westmores—ece—-=m=- |Redosier dogwood, |Blackhaw, Amur }Flowering dogwood, |American basswood, }Eastern
| arrowwood, gray | honeysuckle, | eastern redcedar,| eastern white | cottonwood.
| .dogwood. { autumn-olive. | Virginia pine. i pine. |
] 1 t 1 1
] ] [ 1 ]

See footnote at end of table.
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Soil name and

Trees having predicted 20-year average

heights,

in feet, of--

r

T
1
: i i ] |
map symbol ' <8 | 8-15 ' 16-25 ' 26-35 | >35
[] 1 t ) ]
E i - % i
| ] ] i i
95UE*: ; i i } i
Alfordeececcwacaao |Arrowwood, {Amur honeysuckle, |Flowering dogwood, |Norway spruce, {Eastern
| redosier dogwood.| autumn-olive. { baldcypress, | eastern white | cottonwood,
| | i Virginia pine. i pine, Douglas- | American
E ! ' ! fir. ! sycamore.
1 i) (] 1
] 1 1 [} 1
Baxter---—ceceecee-- 1Gray dogwood, {Autumn-olive, {Flowering dogwood, {Norway spruce, iEastern
t redosier dogwood,| silky dogwood. \ Amur maple, \ Douglas-fir, | cottonwood.
| arrowwood. | | eastern redcedar.| eastern white |
) | ) ! pine. |
| i ) ) '
977F*: i i ] | i
Wellstone=eeceeme=-- \Arrowwood, {Amur honeysuckle, {Flowering dogwood, |Norway spruce, |Eastern
i redosier dogwood.| autumn-olive. } baldcypress, | eastern white { cottonwood,
i | { Virginia pine. { pine, Douglas- { American
! | ! ! fir. { sycamore.
1 1 1 1 )
1 1 ] 1 1
Neotoma-=e~mm==-- iGray dogwood, }Autumn-olive, {Flowering dogwood, |Norway spruce, {Eastern
{ redosier dogwood,| silky dogwood. i Amur maple, } Douglas-fir, i cottonwood.
| arrowwood. | { eastern redcedar.| eastern white i
] ' i i pine. i
' ] i | i
1334 mmmm e {American iForsythia, Amur {Russian-olive, IPin oak, sweetgum,|{Eastern
Birds | cranberrybush, | maple. | green ash, | river birch. i cottonwood.
i late lilac. i | baldcypress. { i
] 1 1 1 ]
] ‘ ] 1 1 1
1420 ~mmmmm e e {American iForsythia, Amur {Russian-olive, 'Pin oak, sweetgum,|Eastern
Karnak { cranberrybush, | maple. { green ash, i river birch. { cottonwood.
t late lilac. H { baldcypress. i birch. |
] 1 t t ]
] 1 [ t -l
307 1mmmrccm e 1Silky dogwood----- | Amur maple, | -——- iBaldcypress, water| ---
Darwin ! | flowering | { tupelo. H
| t dogwood, American) i 1
! | cranberrybush, ! H i
! \ forsythia. . ! | i
] 1 1 1 1
) 1 ] 1 1
3092-ccccccuccaaa- H -—- }Blackhaw, Russian-| -——- | -——- H -—-
Sarpy ] | olive, autumn- ! !
! ! olive, mallow ! ! !
| { ninebark. i | i
i i i i i
3456-mccmccc e { -— {Autumn-olive, late{Amur maple, | ——— iEastern
Ware i } lilac. | Russian-olive. i | cottonwood.
] ] 1 1 1
] ] 1 ] 1
3590 -mmmmmm e | -— H —— {Amur maple, ! - i -—-
Cairo ! ! | baldcypress, | !
| ' v | water tupelo. ! '
(] ] . 1 1 ]
| 1 , i ( )
3682w {Redosier dogwood~-}Silky dogwood, JAutumn-olive------ |Eastern white i -—
Medway i { Amur honeysuckle, | | pine. 1
' | forsythia. ! | i
] i | | |
4426, | } | | |
Karnak i | 1 H |
| i ] i |
5308D¥ccccccmme |Arrowwood, !Amur honeysuckle, |Flowering dogwood, |Norway spruce, iEastern
Alford | redosier dogwood.| autumn-olive. { baldcypress, | eastern white { cottonwood,
H | | Virginia pine. \ pine, Douglas- | American
! ! ! V fir. | sycamore.
* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 8.--BUILDING SITE -DEVELOPMENT

.Some terms that describe restrictive soil features are defined in the Glossary.

SOIL SURVEY

See text for definitions of

shrink-swell,
low strength.

shrink-swell,
low strength.

low strength.

slope.

"slight," "moderate," and "severe.”" Absence of an entry indicates that the soil was not rated)
i H ] H 1 T
Soil name and | Shallow H Dwellings 1 Dwellings | Small ! Local roads | Lawns and
map symbol \ excavations | without i with \ commercial i and streets | landscaping
! i basements | basements ' buildings 1 H
1 T T T T T
e s s i s s
AR {Severe: iSevere: | Severe: iSevere |Severe: {Severe:
Darwin { wetness. | floods, | floods, { floods, i low strength, | too clayey,
| | wetness, { wetness, ! wetness, | wetness, | wetness.
i \ shrink-swell., | shrink-swell. | shrink-swell. | shrink-swell. |
1 1 ) 1 1 1
] 1 1 1 ] 1
T5Cawmmmccc e 1Slight eecacaaaa 1Slighteececcaaaa 1Slighteccecaaaa iModerate: iSevere: iSlight.
Drury | | ! { slope. { frost action. |
1 1 t 1 1 ]
I 1 ] 1 1 ]
L T it iSevere: |Severe: | Severe: i Severe: }Severe: |Severe:
Jacob | too clayey. i floods, { floods, | floods, | low strength, | too clayey,
H { wetness, | wetness, | wetness, | wetness, { wetness.
' { shrink-swell. | shrink-swell. | shrink-swell. | shrink-swell. }
[] 1 1 1 1 1
[ ] 1 ] 1 ]
g2 mm |Severe: 1Slighte=mecceua 18light=ececaaa- 1Slight eeeaaaea- 1Slightemeeceaaax {Moderate:
Sarpy { cutbanks cave. | i H | ! too sandy.
] 1 1 ] ] 1
i 1 ] t 1 1
162=mwmmmmcmccc e | Severe: | Severe: iSevere: {Severe |Severe: iSevere:
Gorham | wetness, i floods, i floods, i floods, i wetness, | wetness,
t floods, | wetness. | wetness. | wetness. i frost action, | floods.
| cutbanks cave.| | | { low strength. |
1 1 ) ] ] ]
1 ] ] 1 t 1
LY e s |Severe: |Severe: iSevere: iSevere iSevere: iModerate:
Stoy | wetness. \ wetness. | wetness, | wetness. | frost action, | wetness.
| H | shrink-swell. | i low strength. |
1} ) 1 ) (] ]
i | I [ | 1
180-mmwmmemm e !Severe: iSevere: {Severe: |Severe {Severe: iSevere:
Dupo | wetness, i floods, \ floods, i floods, | floods, i floods.
| floods. \ shrink-swell, | wetness, { shrink-swell, | frost action, |
i | wetness. | shrink-swell. | wetness. | low strength. |
t 1 1 t 1 []
1 1 1 ] ] '
21UBecmmc e 1Slight—=cemecu- 1Slight-ceewcua- |Moderate: iModerate: | Severe: 1Slight.
Hosmer | 1 } wetness. | slope. { frost action. |
i i i ' | :
214C2emmmmmc e iModerate: {Moderate: |Moderate: |Severe: iSevere: iModerate:
Hosmer { slope. | slope. | wetness, { slope. i frost action. | slope.
1 1 [l ] ) 1
i i i slope. ) b 1
i ] i i | i
214C3mmm e ee = iModerate: |Moderate: {Moderate: |Severe: iSevere: iModerate:
Hosmer | slope. { slope. | wetness, i slope. i frost action. | too clayey,
| H | slope. i i i slope.
] t 1 ] 1 1
1 1 1 1 ] 1
214D2, 214D3, ) | i i i i
214E, 214E3-----= |Severe {Severe: i Severe iSevere: | Severe: |Severe:
Hosmer i slope. { slope. | slope i slope. { frost action, | slope.
1 1 1 1 . 1 l 1
1 | ! { 1 Slope. |
i | | ] ] |
28UfAmmmmm e e e |Severe |Severe: |Severe i Severe: |Severe: iModerate:
Tice | wetness. | floods, { floods, i floods, i low strength, | too clayey,
i | wetness. | wetness. | wetness. i frost action. | wetness.
) ) 1 1 ] ]
I 1 t 1 i ]
308B2wcmccmcm e 1Slight eeereeea- iModerate: iModerate: iModerate: iSevere: 1Slight.
Alford H { shrink-swell, | shrink-swell, | slope, | frost action, |
! { low strength. | low strength. | shrink-swell, |} low strength. |
' ] ! | low strength. | H
] ] ] 1 [] [

[} [} I [} ] ]
308C2mcmemmmm e iModerate: {Moderate: {Moderate: |Severe: iSevere: iModerate:
Alford i slope. i slope, | slope, | slope. { frost action, | slope.

] { shrink-swell, | shrink-swell, | { low strength. |
! i low strength. | low strength. | i
] 1 1 ] ) ]
] 1 1 1 1 i
308C3mcmccc e m iModerate: {Moderate: {Moderate: 1 Severe: | Severe: |Moderate:
Alford slope. \ slope, | slope, i slope. i frost action, | too clayey,
1 1 1 1 1
= s ; | ;
II 1 1 1 ]
] ] 1 1 ]
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1 1 ] i 1 1
Soil name and | Shallow ] Dwellings H Dwellings 1 Small i+ Local roads | Lawns and
map symbol | excavations | without | with | commercial ! and streets | landscaping
i ! basements i basements | buildings 1 i
T T T b T T
| | | " i |
1 1 ] ] ' 1
308D2, 308D3, | i i i | i
308E, 308E3------|Severe: iSevere: |Severe: |Severe iSevere: iSevere:
Alford i slope. ! slope. { slope. | slope. | frost action, | slope.
1 1 [] 1 ) 1
t ] i | | slope, |
i i | i | low strength. |
1 (] ) ] ] 1
] ' ] ] ] ]
33Temcmmmce e |Moderate: }Severe: |Severe: |Severe | Severe: 1Slight.
Haymond i floods. i floods. | floods. i floods | frost action. |
1 1 1 1 1 )
1 ] 1 ] ] 1
333 |Severe: iSevere: iSevere: iSevere iSevere: iSevere:
Wakeland \ floods, { floods, } floods, | floods, | floods, | floods.
| wetness. | wetness. | wetness. | wetness. | frost action. |
1 ) 1 1 ] 1
t ] 1 ] 1 i
33Umcmm e |Severe: iSevere: iSevere: iSevere iSevere: iSevere:
Birds | wetness, i floods, | floods, { floods, { wetness, { floods,
{ floods. | wetness. | wetness. { wetness. | frost action, | wetness.
i ! i i i floods. i
i ] | | i i
420-moommcmeeeee | Severe: | Severe: i Severe: |Severe |Severe: |Severe:
Piopolis | wetness, i floods, i floods, \ floods, | wetness, | wetness,
i floods. \ wetness. | wetness. | wetness. { frost action. | floods.
1] 1 1 1 [] 1
] ] 1 ] 1 1
L R et iSevere: i Severe: |Severe: |Severe |Severe: iSevere:
Cape | wetness. | wetness, | wetness, | wetness, { wetness, | wetness.
| ! shrink-swell. | shrink-swell. | shrink-swell. | low strength. |
1 1 ¥ ] ] t
1 1 ] ] ] ]
U426~ mmmmm e 1Severe: i Severe: | Severe: | Severe i Severe: ySevere:
Karnak | wetness. i floods, i floods, | floods, | low strength, | too clayey,
i | wetness, | wetness, | wetness, | wetness, | wetness.
| ! shrink-swell. |} shrink-swell. | shrink-swell., | frost action. |
[] t 1 1 ] 1
] i 1 1 ] 1
L e it |Severe: |Severe: iSevere: iSevere: iSevere: iModerate:
Burnside \ floods, i floods. | floods, { floods. | floods. i floods,
i large stones. | | depth to rock.) | | thin layer.
1 1 ] t ] 1
] ] 1 ] ] 1
T it |Severe: |Severe: iSevere: |Severe: iModerate: 1Slight.
Ware { cutbanks cave.| floods. i floods. \ floods. i floods, i
] | ' ! | low strength, |
H i | ! | frost action. |
[] 1 1 ] ] 1
1 ] 1 ] ] 1
475 eae | Severe: | Severe: |Severe: |Severe: |Severe: |Severe:
Elsah { floods, \ floods, i floods, | floods, i floods, | floods.
} large stones. | large stones. | large stones. | large stones. | large stones. |
] 1 (] 1 1 (]
] 1 1 1 1 t
589 -=cmmm e |Severe: i Severe: |Severe: |Severe: i Severe: |Severe:
Bowdre | wetness, | wetness, | wetness, { wetness, | shrink-swell. | too clayey,
\ too clayey. ! shrink-swell. | shrink-swell. | shrink-swell. | | wetness.
1 1 ] 1 (] 1
1 1 1 1 ] 1
590cccmcccncncaa | Severe: {Severe: |Severe: | Severe: |Severe: |Severe:
Cairo | wetness, { wetness, | wetness, | wetness, | wetness, \ wetness,
| floods, i floods, | floods, { floods, i floods, i too clayey,
! cutbanks cave.! shrink-swell. | shrink-swell. | shrink-swell. | low strength. | floods.
1 ] t 1 1 )

1 t 1 1 ] ]
682-=ccomcmeeaa |Severe: |Severe: |Severe: |Severe: |Severe: iModerate:
Medway i floods, i floods. | floods, i floods. ! low strength, | floods,

| wetness. H | wetness. i | floods. | too clayey.
1 ] ] ] 1 1
t 1 t i 1 1
T8Tmemmmmmmm e |Severe: |Severe: iSevere: |Severe: |Severe: iModerate:
Banlic { wetness. i floods, { floods, { floods, ! frost action. | wetness.
i | wetness. | wetness. i wetness. ! i
[] 1 1 1 1 ]
] 1 1 ] 1 1
801B%*, 802D*, i 1 i i i i
Orthents ' ' ' ) ' '
1 ] (] ) ] (]
I 1 ] 1 ] ]
852E*: i ] i ' i i
Alforde-e—eeeea- iSevere: iSevere: iSevere: iSevere: iSevere: iSevere:
slope. \ slope. \ slope. | slope. { frost action, | slope.
1 1 1 1 i)
i i | : i
1 1 1 l t
1 1 1 ] ]
] ] ] ] 1

See footnote at

end of table.
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7 i i i i ]
Soil name and | Shallow H Dwellings i Dwellings 1 Small | Local roads | Lawns and
map symbol \ excavations | without H with i commercial i and streets | 1landscaping
i i basements | basements i buildings i i
T T T T T T
: E E i i :'
852E%: | i 1 1 i i
Wellstoneoweeeacaa |Sévere: iSevere: iSevere: iSevere: |Severe: |Severe:
} slope. | slope. i slope. { slope. ! slope, i slope.
! ) ' ' ' i\ frost action. |
; | H i H |
geu, | H | i i 1
Pits i ' | i i i
i H | i | |
930F#*: i i i i | i
Alford-----cm-u-x |Severe: {Severe: iSevere: |Severe: iSevere: {Severe:
i slope. i slope. i slope. { slope. { frost action, | slope.
i i i ] i slope, !
' | ] | ! low strength. |
1 ] 1 1 1 ]
] ] ] ] t i
GOSS==cmcmccceae iSevere: |Severe: {Severe: | Severe: iSevere: |Severe:
| slope. | slope. | slope. | slope. } slope. i small stones,
1 H 1 i i i slope.
1 i H 1 | i
930G* H i H H i i
GOSS====ecmeconnn iSevere: iSevere: iSevere: 1Severe: iSevere: iSevere:
! slope. | slope. { slope. { slope. i slope. { small stones,
i | | i i ! slope.
i i i i ! i
Alford--=-ceceee-- {Severe: iSevere: iSevere: 1Severe: {Severe: iSevere:
| slope. | slope. { slope. i slope. | frost action, | slope.
i i i ! i slope, !
] i H ! i low strength. |
i | i i i i
QUOE¥: ] i : i ' i
Zanesville------- iSevere: {Severe: {Severe: |Severe: {Severe: |Severe:
| slope. { slope. | slope. | slope. { slope. { slope.
1 1 ] 1 1 )
1 [ ] 1 1 i .
Westmore--=~~v=-u- |Severe: iSevere: | Severe: }Severe: | Severe: }Severe:
| slope. i slope, { slope, { slope, { slope, { slope.
H | low strength, | low strength, | low strength, | low strength, |
i | shrink-swell. | shrink-swell. | shrink-swell. | frost action. ]
[] 1 1 ) 1 []
1 ] i i | [
954E*: i H | H i i
Alfordeemeneaenea | Severe: |Severe: iSevere: {Severe: {Severe: |Severe:
i slope. | slope. i slope. | slope. | frost action, | slope.
! ) ! | i slope, i
1 i ] i i low strength. |
] t ] 1 1 1
] ] 1 1 ] 1
Baxtere=eeceeee-m iSevere: iSevere: iSevere: iSevere: iSevere: iSevere:
| slope. | slope. i slope. E slope. | slope. | slope.
1 1 ] () 1
1 ] 1 ] 1 1
977F*%: i ] i i i i
Wellston-==ceeaa- iSevere: iSevere: iSevere: iSevere: iSevere: iSevere:
| slope. ! slope. | slope. | slope. | slope, { slope.
; 1 i i i frost action. |
1 ] 1 1 1 1
] ] 1 1 1 ]
Neotomagmemmemmaa= | Severe: iSevere: iSevere: {Severe: iSevere: |Severe:
| slope. i slope. { slope. ! slope. | slope. | small stones,
| i ] i | | slope.
i | ] ! i H
133Ummmmc e |Severe: |Severe: iSevere: |Severe: iSevere: iSevere:
Birds { wetness, \ floods, i floods, | floods, | wetness, { floods,
i floods. { wetness. | wetness. | wetness, | frost action, | wetness.
i i ' | | floods. !
' ' i i | '
1426 -=mmmmmmc e i Severe: iSevere: i Severe: |Severe: iSevere: |Severe:
Karnak i floods, { floods, i floods, | floods, } low strength, | too.clayey,
i wetness. | wetness, | wetness, | wetness, | wetness, | wetness,
i | shrink-swell. | shrink-swell. | shrink-swell. | floods. i floods.
t (] (] [] 1 )
t 1 1 | ] i
307 1emmmccc e e iSevere: iSevere: iSevere: iSevere: iSevere: tSevere:
Darwin | wetness, { floods, i floods, | floods, | wetness, i too clayey,
| floods. } shrink-swell, | shrink-swell, | shrink-swell, | shrink-swell, | wetness,
H | wetness. | wetness. | wetness. i floods. i floods.
(] (] ) ) ] )
t 1 ' ] 1 ]
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shrink-swell, low strength.

low strength.

shrink-swell,
low strength.

T T T T T T
1 1 ] 1 1 1
Soil name and | Shallow | Dwellings | Dwellings i Small i Local roads | Lawns and
map symbol \ excavations | without H with | commercial ! and streets | landscaping
i | basements ' basements ' buildings | i
T T T T ¥ T
E ': ! ': 5 |
3092-~cemmem |Severe: i Severe: i Severe: | Severe: |Severe: iSevere:
Sarpy | cutbanks cave,| floods. \ floods. | floods. { floods. { floods.
! floods. H 1 | i i
i i i | | i
3456-=ccmcmmmnaaen | Severe | Severe: |Severe: |Severe: |Severe: |Severe:
Ware \ floods, } floods. i floods. i floods. { floods. i floods.
! cutbanks cave.] i i i i
(] ) ] 1 ) ]
] ] [ 1 1 1
3590-—=—-——cemoea {Severe: i Severe: |Severe: | Severe: |Severe: iSevere:
Cairo | wetness, | wetness, | wetness, | wetness, i wetness, } too clayey,
i floods. \ floods, \ floods, i floods, \ floods, \ wetness,
i ! shrink-swell. | shrink-swell. | shrink-swell. | low strength. | floods.
] 1 1 ] 1 i)
] 1 1 I 1 ]
3682-wmcacmcccaaae |Severe: iSevere: {Severe: |Severe: iSevere: |Severe:
Medway t floods, i floods. i floods, i floods. { low strength, | floods.
| wetness. ! | wetness. H i floods. |
1 1 ] ) ] 1
1 1 ] ) ] 1
BU26m—mm e |Severe: Severe: {Severe: |Severe: {Severe: 1Severe:
Karnak | floods, { floods, i floods, { floods, { low strength, | too clayey,
{ wetness. | wetness, \ wetness, | wetness, | wetness, | wetness,
| ! shrink-swell. | shrink-swell. | shrink-swell. | floods. i floods.
1 ) (] () + )
[ 1 [ 1 ] [
5308D¥-————ccommee iModerate: iModerate: |Moderate: |Severe: |Severe: iModerate:
Alford slope. | slope, { 'slope, | slope. i frost action, | slope.
) () 1 ] t
) ) | i )
] ] 1 [} i
1 1 1 1 1
1 1 1 1 1

% See description of the map unit for composition and behavior characteristics of the map unit.
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{Some terms that describe restrictive soil features are defined in the Glossary.

"slight," "moderate," "fair," and other terms.

not rated]

l'good , n

TABLE 9.--SANITARY FACILITIES

See text fo

SOIL SURVEY

r definitions of

Absence of an entry indicates that the soil was

T T T T T
1 1 ] ] 1
Soil name and | Septic tank | Sewage lagoon | Trench 1 Area | Daily cover
map symbol | absorption ! areas i sanitary H sanitary i for landfill
1 fields } ) landfill i landfill |
i i i i |
| H H | ]
Tlommmm e c e iSevere: 1Slight-=mceecaaaa | Severe: |Severe: | Poor:
Darwin | wetness, | | wetness, { wetness. ! too clayey,
| percs slowly. i | too clayey. i | wetness.
[) 1 1 1] 1
1 1 1 ] - 1
75Cmmmmc e 1Slight=cceveenwa- |Moderate: iSlight====ccccna- 1Slight-mccccmmeaa {Good.
Drury ' | slope, ! ] i
! | seepage. 1 1 i
i 1 ] 1 i
L ittt |Severe: 1Slight--=ccccccm- {Severe: | Severe: i Poor:
Jacob | wetness, H ! wetness, | wetness. | too clayey,
i percs slowly. H { too clayey. [ | wetness.
) 1 ) ) t
1] 1 ] 1 '
o - IR 1Slighteeccmcaaaa- |Severe: }Severe: |Severe: | Poor:
Sarpy i | seepage. | seepage. | seepage. | too sandy,
! ! ] | | seepage.
i ] i : ] i
162mmmmmcccc e | Severe | Severe: i Severe: iSevere: {Poor
Gorham { wetness, | wetness, | wetness, | wetness, | wetness,
i floods. | seepage. i floods, { floods, | too clayey.
i H { seepage. | seepage. H
] [] 1 1 t
] ] I 1 ]
16U Ammmmmmmcc e iSevere 1Slight===memean-x |Severe: |Severe: \Poor:
Stoy t percs slowly, | | wetness. | wetness. | wetness.
| wetness. ! | | ]
| i ) | '
180cmmmmc e cc e e |Severe: iSevere: |Severe: iSevere: |Poor:
Dupo | percs slowly, \ wetness, \ wetness, ! wetness, | wetness.
| wetness, i floods. { floods, | floods. 1
t floods. | | too clayey. ! !
] t ) 1 ()
] ] ] 1 i
A R - T 1Severe: iSevere: |Moderate: iSlighteceecaaaaaa {Fair:
Hosmer | percs slowly. | wetness. .| wetness. ' | wetness.
1 ] 1 1 )
1 t ] 1 t
214C2, 214C3mmmacmana {Severe: 1Severe: iModerate: iModerate: \Fair:
Hosmer ! percs slowly. | slope, | wetness. | slope. i slope,
! | wetness. i i ! wetness.
] 1 [] ] 1
] ] ] ] 1
214D2, 214D3, 214E, | 1 i ; i
218E3mccmcm e !Severe: |Severe: {Moderate: iSevere: | Poor:
Hosmer { percs slowly, { slope, \ slope, | slope. | slope
{ slope. | wetness. { wetness. H !
] ] ) 1 1
1 ] ] ] 1
28UAcmm e |Severe: i Severe: | Severe: ISevere: | Poor:
Tice | wetness. | wetness. | wetness. | wetness. | wetness.
1 ] 1 1 )
1 ] 1 ] ]
308B2-cc~crmmmmcc—aa 1Slight eecemanaaax {Moderate: 1Slight~=eweceaaa- 18light —mcccmccaaa 1Good.
Alford | | seepage, | | ]
] i slope. i ! ]
i | i | i
308C2, 308C3-w—e-a--- |Moderate: |Severe: iSlighteseeecaaa-x {Moderate: iFair:
Alford i slope. | slope. ] | slope. | slope.
1 ] 1 () )
i ] 1 i ]
308b2, 308D3, 308E, | i i i i
308E3=e-mcmmceeme iSevere: iSevere: iModerate: iSevere: {Poor:
Alford { slope. | slope. { slope. { slope. i slope.
] (] 1 1 - ]
] 1 ] 1 1
33]mcrcmcemmm——————- {Moderate: |Severe: iModerate: i Moderate: i Good
Haymond i floods, | floods. i floods. | floods. |
! percs slowly. H | i H
] 1 ] ) ]
[ ] 1 1 ]
333cccmmm e aem—eee iSevere | Severe: |Severe: i Severe i Poor:
Wakeland floods, i floods, i floods, \ floods, { wetness.
wetness. ! wetness. | wetness. | wetness. H
1 ] 1 )
1 ] 1 ]
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T T T T T
] 1 1 ] ]
Soil name and i Septic tank {  Sewage lagoon | Trench | Area i Daily cover
map symbol i absorption { areas i sanitary i sanitary { for landfill
: fields ] ) landfill | landfill |
i T i T H
’ = | | :
33 |Severe: {Severe: | Severe: iSevere: | Poor:
Birds | wetness, | wetness, | floods, | floods, | wetness.
i floods, i floods. | wetness. | wetness. |
| percs slowly. 1 i ! i
1 1 ) 1 1
] 1 1 1 1
420-ccccccmnmmn e |Severe: |Severe: iSevere: {Severe: | Poor:
Piopolis | percs slowly, | wetness, ! wetness, { wetness, | wetness.
i floods, \ floods. ! floods. i floods. |
| wetness. i 1 1 i
| | ] ) i
Y22-mmm e |Severe: 1Slight~=eceeamaa iSevere: |Severe: i Poor:
Cape | wetness, i \ wetness, { wetness. | wetness,
| percs slowly. i | too clayey. H | too clayey.
1 1 1 1 1
1 1 ] 1 1
L R |Severe: | Severe: |Severe: |Severe: {Poor:
Karnak ' | wetness, | wetness. | wetness, | wetness. | too clayey,
| percs slowly. H | too clayey. i | wetness.
1 1 ] ¢ 1
] 1 ] t 1
Y2l amcmccc e iSevere: |Severe: |Severe: | Severe: i Poor:
Burnside { floods, i floods, | floods, \ floods, { large stones,
| depth to rock, | depth to rock, | depth to rock, | wetness. | small stones.
| wetness. | wetness. { wetness. i i
] 1 1 1 1
] I 1 1 ]
LY R atatatatad |Moderate: iSevere iSevere: iSevere: {Poor:
Ware | wetness, | seepage. | seepage, { seepage. } too sandy.
i floods. | | wetness, i |
! ! | too sandy. ! |
i | | ! :
L R iSevere: | Severe: i Severe: {Severe: { Poor:
Elsah i floods, | seepage, | floods, { floods, \ large stones,
| large stones. i floods, { seepage, | seepage. { small stones.
i \ large stones. | large stones. | 1
] 1 1 ] [}
1 ' 1 ] ]
580 —mmm e |Severe: iSevere: iSevere: |Severe: | Poor:
Bowdre | wetness, } wetness, { too clayey. | wetness. i too clayey.
| percs slowly. | seepage. i H i
1 ) 1 1 []
1 ] t 1 [
590mmmmm e {Severe: iSevere: {Severe: |Severe: {Poor:
Cairo | percs slowly, | seepage, | wetness, | ‘wetness, { too clayey,
{ wetness, i wetness, | floods, | floods, | wetness.
i floods. i floods. | seepage. | seepage. H
1 (] 1 i) (]
1 1 1 ] t
682~mmmmmm e |Severe: |Severe: {Severe: iSevere: {Fair:
Medway \ floods, { floods, | floods, i floods, | wetness.
| wetness. | wetness. | seepage, | wetness. |
! ! | wetness. i i
i i ) i i
T8T-=mmmcmm e emmm |Severe: 1Slight--=eeceeex {Severe: {Severe: 1Good.
Banlic | percs slowly, | ! wetness. | wetness. |
| wetness. H i | i
i i H i i
801B*, 802D*%*, ! H i i !
Orthents ! i | H i
i | ! i i
852E#%: i i ] i }
Alforde-ee—-cecce-- |Severe: |Severe: {Moderate: iSevere: \Poor:
i slope. i slope. | slope. | slope. | slope.
[} ] 1 ] 1
] 1 ] ] 1
Wellston--—-—-==-e- {Severe: iSevere: {Severe: iSevere: i Poor:
! depth to rock, | slope. ! depth to rock. | slope. \ slope.
\ slope. ! ! ' :
i i i ) i
gou*, i i ' i
Pits i i i | i
i ) | ' i
930F*: i | | i |
Alforde-—cemc—aa-- | Severe: i Severe: iSevere: | Severe: {Poor:
| slope. \ slope. \ slope. | slope. | slope.
[] t 1 (]
] ] 1 1

See footnote at

end of table.
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SOIL SURVEY

too sandy.

T 1) T T T
] ] 1 1 ]
Soil name and H Septic tank i Sewage lagoon | Trench | Area i Daily cover
map symbol | absorption i areas i sanitary ! sanitary { for landfill
! fields | | landfill i landfill |
] H i T T
i | ] | i
930F* i i i i i
GOSS=mmemmcccaaa {Severe |Severe: |Severe: |Severe: {Poor:
{ slope | slope. { slope. { slope. ! small stones,
i i i H | slope.
i ] ' i i
930G* | ! | | |
GOSSmmmmmmm e {Severe: | Severe: iSevere:’ {Severe: | Poor:
! slope. i slope. | slope. | slope. | small stones,
| i i i | slope.
: | : : :
Alfordem=mmm————a |Severe | Severe: {Severe: | Severe: i Poor:
{ slope. } slope. } slope. | slope. | slope.
1 ) ) 1 ]
] ] ] ] t
9UOE®: : : : | :
Zanesville------- --|Severe: {Severe: | Severe: iSevere: | Poor:
| slope, t slope. i depth to rock, | slope. | slope.
| percs slowly, i | wetness. 1 1
{ wetness. | 1 | i
| | ) i i
Westmore-——weea=-- i Severe: tSevere:. {Severe: iSevere: {Poor:
! slope, ) | slope. } depth to rock. | slope. | slope,
| percs slowly. | | | ! too clayey.
t 1 ] 1 1
] ] 1 1 1
95UE*: H i i i }
,Alford-=--—-ceeeean |Severe: tSevere: iModerate: | Severe: | Poor:
i slope. | slope. i slope. | slope. { slope.
1 ) ] ] ]
1 ] ] I ]
Baxter—eceecemem—a- iSevere: |Severe: IModerate: iSevere: tPoor:
i slope. | slope. { slope, ! slope. { slope,
| | i too clayey. | i too clayey.
] 1 1 1 ]
] 1 ] 1 ]
9TTF*: | H | ) i
Wellston-======== |Severe: | Severe: |Severe: {Severe: | Poor:
\ depth to rock, | slope. | slope. | slope. | slope.
! slope. | | {
| i i i |
Neotoma—==e==a==- i Severe: | Severe: iSevere: iSevere: {Poor:
| slope. | seepage, { depth to rock, | slope, { slope,
H { slope. | slope, | seepage. | small stones.
1 | | seepage. H 1
i i ' i i
1334mmemm e iSevere: |Severe: |Severe: |Severe: \Poor:
Birds | wetness, | wetness, | floods, { floods, | wetness.
{ floods, i floods. | wetness. | wetness. |
! percs slowly. ! i ]
1 ] 1 (] t
1 ] 1 1 H
1426 mmmmc e m | Severe: | Severe: | Severe: ' Severe: |Poor:
Karnak { percs slowly, { floods, | too clayey, } floods, | wetness,
i floods, ! wetness. | wetness, | wetness. { too clayey.
| wetness. 1 i floods. 1 t
] 1 1 ] ]
1 ] 1 t 1
307 1emcmcecccc e !Severe: 1Severe: iSevere: iSevere: {Poor:
Darwin | percs slowly, i wetness, | wetness, | wetness, i too clayey,
| wetness, i floods. \ floods, i floods. | wetness.
i floods. | { too clayey. i !
1 1 1 t 1
] 1 1 ] ]
3092~ wcmcccm e 'Severe: i Severe: {Severe: | Severe: {Poor:
Sarpy | floods. | seepage, | seepage, | seepage, { too sandy,
! i floods. i floods. } floods. | seepage.
] 1 1 ) 1
t } I ] ]
3456 ccm e |Severe: i Severe: iSevere: iSevere: {Poor:
Ware floods. i floods, i floods, | floods, } too sandy.
| seepage. | seepage, | seepage. i
1 1 [] 1
| | | |

See footnote at

end of table.
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T T T T T
I ] 1 1 ]
Soil name and H Septic tank | Sewage lagoon | Trench i Area H Daily cover
map symbol | absorption | areas i sanitary 1 sanitary i for landfill
| fields i i landfill i landfill i
i i 1 i i
| i | 1 i
3590----cccccceen- {Severe: | Severe: iSevere: iSevere: { Poor:
Cairo | percs slowly, | floods, i floods, | floods, ! too clayey,
| wetness, | wetness. | wetness. { wetness. { wetness.
i floods. i i i i
] i i i i
3682---nmmmem e |Severe: {Severe: |Severe: iSevere: {Fair:
Medway } floods, { floods, i floods, \ floods, | wetness.
| wetness. | wetness. |- seepage, | wetness. i
! H ! wetness. ! i
] i | i i
L R i Severe: |Severe: {Severe: |Severe: {Poor:
Karnak | percs slowly, i floods, i too clayey, i floods, | wetness,
| floods, | wetness. { wetness, | wetness. | too clayey.
! wetness. H i floods. |
1 ] 1) ] 1
1 ] [} 1 ]
5308D¥ccmcccceeme iSevere: |Severe: iSevere: {Moderate: {Fair:
Alford ! slope, | slope, | seepage. | slope. i slope.
| seepage. ! seepage. ! | |
1 ) t 1 ]
1 i i 1 !

* See description of the map unit

for composition and behavior characteristics of the map unit.
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[Some terms that describe restrictive soil features are defined in the Glossary. See text for definitions of
"good," "fair," and "poor." Absence of an entry indicates that the soil was not rated]

T T T T
1 1 ] 1
Soil name and | Roadfill i Sand i Gravel 1 Topsoil
map symbol ! i : i i
i ) i )
i ] i ]
] i i ]
Tlemem e e e c e | Poor: iUnsuited: iUnsuited: | Poor:
Darwin ! low strength, | excess fines. | excess fines. | too clayey,
| wetness,’ i i i wetness.
| shrink-swell. | i i
1 ) 1 (]
1 ] 1 1
75Cemcmmcm e nccacceeeee (Fair: iUnsuited: iUnsuited: 1Good.
Drury | low strength. { excess fines. | excess fines. |
1 1 . 1 )
1 1 ] ]
T et { Poor: iUnsuited: tUnsuited: i Poor:
Jacob { low strength, { excess fines. | excess fines. \ too clayey,
| wetness, ' i | wetness.
- | shrink-swell, ' | !
1 1 ] )
) ] ] ]
[ R LT T T 1G00dmmmmmmm e ceccee e {Poor: iUnsuited: {Fair:
Sarpy i | excess fines. | excess fines. | too sandy.
] 1 [] 1
] 1 1 ]
162-mmcm e e |Poor: {Fair: iUnsuited: | Poor:
Gorham | wetness, | excess fines. | excess fines. | wetness.
! low strength. ! | i
] 1 1 ()
1 t 1 1
16U Acmmmc e mec e {Poor: {Unsuited: {Unsuited: {Fair:
Stoy | low strength, | excess fines. | excess fines. { thin layer.
| wetness. ! i i
(] ] 1 ]
1 | 1 ]
180cmmccccccccr e ————— {Poor: 'Unsuited: tUnsuited: | Good.
Dupo { wetness, | excess fines. { excess fines. !
! low strength, ) 1 1
! shrink-swell. 1 i i
1 1 ) t
1 1 1 [
21YBocrmccmcccmm—————— 'Fair: 'Unsuited: tUnsuited: 1Good.
Hosmer | low strength, | excess fines. | excess fines. i
| wetness. | i
H i i i
21UYCPem e m e tFair: tUnsuited: iUnsuited: {Fair:
Hosmer | low strength, | excess fines. | excess fines. | slope.
| wetness. i | ]
] 1 1 1
] 1 1 1
214C3mmmmmm e eeee e 'Fair: iUnsuited: iUnsuited: {Fair:
Hosmer i low strength, { excess fines. { excess fines. i too clayey,
{ wetness. | i { slope.
1 1 1 ]
] ) ] i
214D2, 214D3, 214E, 1 | 1 i
214E3=mwcccce=aea—sacFair: tUnsuited: jUnsuited: i Poor:
Hosmer i low strength, | excess fines. i excess fines. | slope.
! slope, i | i
| wetness. H { i
i i | i
28U e mmmmc————————— !Poor: IUnsuited: iUnsuited: {Fair:
Tice i low strength, i excess fines. | excess fines. { too clayey.
| wetness. | i )
1 ] 1 1
1 ] + 1
E10]:)- -1 {Fair: iUnsuited: {Unsuited: 1Good.
Alford i low strength. | excess fines. | excess fines. i
1 ] ] )
1 1 1 ]
308C2mmmmmmmmmm e 'Fair: {Unsuited: iUnsuited: {Fair:
Alford i low strength. { excess fines. | excess fines. i slope.
] [] ] ]
] t 1 ]
308C3mmmmmmmmmmm e meee 'Fair: iUnsuited: tUnsuited: {Fair:
Alford i low strength. { excess fines. | excess fines. | too clayey,
! | ' | slope.
| ) ' |
308D2, 308D3, 308E, i i ] 1
308E3mmmmmmm e 'Fair: !Unsuited: iUnsuited: i Poor:
Alford low strength, | excess fines. i excess fines. { slope.
1 ) 4
| " |
1 ] ]

]
]
i slope.
1
]
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T T T T
1 1 1 ]
Soil name and ] Roadfill 1 Sand } Gravel ! Topsoil
map symbol ' ' ' ]
) | ] |
T T T T
] 1 ] 1
i | i i
33 e e e \Fair: iUnsuited: lUnsuited: 1Good
Haymond i low strength. i excess fines. { excess fines. i
) 1 ) 1
1 1 I ]
333 |Poor: 'Unsuited: iUnsuited: 1Good.
Wakeland ! wetness. | excess fines. { excess fines. |
1 ) - 1 1
1 [ 1 - 1
33U | Poor: tUnsuited: tUnsuited: | Poor:
Birds | wetness. | excess fines. | excess fines. | wetness.
] ] (] (]
i t 1 ]
420 mmmmmccccccccaee \Poor IUnsuited: tUnsuited: \Poor:
Piopolis ! wetness, { excess fines. | excess fines. | wetness.
! low strength. ! i |
[ 1 (] )
t 1 ] ]
L ettt {Poor: iUnsuited: iUnsuited: |Poor:
Cape { wetness, | excess fines. | excess fines. { wetness.
i low strength. | | |
1 1 ] 1
1 ] ] 1
L T {Poor: {Unsuited: iUnsuited: { Poor:
Karnak \ low strength, | excess fines. | excess fines. | too clayey,
{ wetness, i | { wetness.
! shrink-swell. ! H i
i 1 t (]
4 1 i 1
L |Fair: |Poor: | Poor: {Fair:
Burnside | area reclaim, { thin layer, { thin layer, | area reclaim.
} low strength. | excess fines. { excess fines. i
] ] 1 1
1 ] 1 1
L R {Fair: iPoor: tUnsuited: iGood.
Ware i low strength. \ excess fines. | excess fines. |
1 ] ] 1
1 [ 1 1
L T i Poor {Poor: i Poor: |Fair:
Elsah t large stones. { large stones, i excess fines, ! thin layer.
i | excess fines. | large stones. |
1 ) 1 ]
1 ) 1 t
Y1 PR |Poor lUnsuited: {Unsuited: | Poor:
Bowdre i shrink-swell. { excess fines. | excess fines. i too clayey.
1 ) 1 ]
1 ] ] ]
590ccmam e {Poor: |Poor: {Unsuited: i Poor:
Cairo | wetness, | excess fines. | excess fines. \ too clayey,
{ shrink-swell, { i | wetness.
{ low strength. ' 1 }
] 1 1 1
1 1 ] 1
[ Y DT ——— \Fair iUnsuited: 'Unsuited: {Fair:
Medway | wetness, | excess fines. | excess fines. | too clayey.
! low strength. ! i i
] 1 ] ]
] 1 ] ]
T8l emmmm e |Poor: tUnsuited: tUnsuited: \Poor:
Banlic | wetness. | excess fines. | excess fines. | thin layer.
1 ] ] 1
1 [ | ]
801B*, B802D%, t | ; ;
Orthents ! ! ' |
(] 1 4 t
1 ] i t
852E%: i i i |
Alforde-ececcaaaax \Fair: iUnsuited: iUnsuited: {Poor:
| low strength, | excess fines. { excess fines. { slope.
! slope. | i i
] i i i
Wellston-—eceeaeaaa tFair: iUnsuited: JUnsuited: | Poor:
) low strength, | excess fines. | excess fines. \ slope.
i slope, i i i
| area reclaim. H i )
(] 1 1 1
I 1 1 1
8ou%, | | i |
Pits | ' i |
] ] t (]
1] 1 t t
930F*%: i i H i
Alforde-eccccccaa-- {Poor: iUnsuited: tUnsuited: {Poor:
i slope. | excess fines. | excess fines. | slope.
1 [ 1
] 1 1

See footnote at end of table.
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TABLE 10.--CONSTRUCTION MATERIALS--Continued

SOIL SURVEY

T T T i
Soil name and i Roadfill 1 Sand { Gravel i Topsoil
map symbol 1 | | |
] | i |
T T i i
1 1 1 1
] i I ]
930F* ) ' | i
GOSS=mmmmmmmmam {Poor: jUnsuited===meccw-- iUnsuited: yPoor:
i slope. H i excess fines. | small stones,
i i i | slope.
i | | '
930G* { i : i
GOSS—=m—mmommaaa | Poor: JUnsuited-==--ceem- {Unsuited: {Poor:
| slope. | | excess fines. { small stones,
1 | i | slope.
i ' | i
Alford---c-we--- | Poor: {Unsuited: tUnsuited: { Poor:
| slope \ excess fines. | excess fines. | slope.
1 1 ] 1
] ] ] 1
QUOE*: 1 | ) |
Zanesville {Fair: }Unsuited: jUnsuited: \Poor:
! low strength, | excess fines., | excess fines. | slope.
! wetness. i i i
H i ] i
Westmore--=cwec-- | Poor: tUnsuited: tUnsuited: { Poor:
i low strength, | excess fines. i excess fines. i\ slope.
! shrink-swell. ) i !
1 ) 1 1
1 1 1 1
Q5 UE*: ! i ] i
Alforde=—meemwaa= {Fair: iUnsuited: tUnsuited: {Poor:
! low strength, { excess fines. | excess fines. | slope.
! slope. ! | i
i ! | i
Baxtere--c-ecee--- {Poor: tUnsuited: {Unsuited: | Poor:
{ low strength. | excess fines. | excess fines. \ slope,
H | H ! small stones,
i ' | | too clayey.
] () ) 1
) 1 1 i
97 7F*: 1 i i i
WellstoNeeewwea- |Poor: tUnsuited: iUnsuited: {Poor:
! slope. | excess fines. | excess fines. i slope.
] [] [] t
) ] ] ]
Neotomam===c=m-- {Poor: iUnsuited: {Unsuited: { Poor:
\ slope, | large stones. | large stones. | slope,
! thin layer, i i i large stones.
| area reclaim. | 1 i
1 [} [] 1
1 ' 1 [}
1338 {Poor: jUnsuited: jUnsuited: Poor:
Birds | wetness. i excess fines. | excess fines. | wetness.
) 1 1 1
I 1 1 1
1426 mmmmm— e m e - !Poor: {Unsuited: iUnsuited: { Poor:
Karnak | wetness, ! excess fines. i excess fines. i too clayey,
| shrink-swell, \ ! | wetness.
! low strength. | | i
¢ ) ) 1
] ] 1 ]
307 1emcmmm—ea ————————— 'Poor: tUnsuited: iUnsuited: {Poor:
Darwin { shrink-swell, | excess fines. | excess fines. { too clayey,
| wetness, H i | wetness.
! low strength. H ! t
| | ' i
3092-cwmmmmmm e [ eToYoY Paupmpa— ~—————- {Poor: iUnsuited: jFair:
Sarpy i | excess fines. { excess fines. { too sandy.
1 1 1 1
[ ] ) 1
Y56 mmmmmm e 'Fair: {Poor: tUnsuited: {Good.
Ware | low strength. | excess fines. | excess fines. 1
] ] 1 1]
1 ] ' ]
3590 —mcmmm e | Poor: tUnsuited: iUnsuited: {Poor:
Cairo | wetness, | excess fines. \ excess fines. | too clayey,
| shrink-swell, : ] | wetness.
| low strength. 1 ' '
1 1 t 1
] 1 1 1
3682-mwm e mmm |Fair: iUnsuited: iUnsuited: {Fair:
Medway wetness, | excess fines. | excess fines. i too clayey.
1 ) 1
\ | |
] 1 1

1
i low strength.
1
1

See footnote at end of table.
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TABLE 10.--CONSTRUCTION MATERIALS--Continued

T T T T
I 1 1 ]
Soil name and | Roadfill | Sand ! Gravel | Topsoil
map symbol ! ' | i
] i ] i
T T T T
1 ] 1 1
| ! ! :
L ettt i Poor: tUnsuited: tUnsuited: { Poor:
Karnak | wetness, \ excess fines. | excess fines. | too clayey,
| shrink-swell, i | { wetness.
| low strength. ! | |
1 1 1 t
1 1 ] i
5308 D*mcmme e ce e tFair: iUnsuited: tUnsuited: |Fair:
Alford low strength. | excess fines. | excess fines. | slope.
1 ¢ (]
1 ] ]

* See description

of the map unit

for composition and behavior characteristics of the map unit.
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TABLE 11.--WATER MANAGEMENT

[Some terms that describe restrictive soil features are defined in the Glossary. Absence of. an entry

indicates that the soil was not evaluated]

Limitations for-- Features affecting--

| percs slowly.
1
]

T T
] [}
Soil name and | Pond H Embankments, H H Terraces i
map symbol 1 reservoir H dikes, and H Drainage i and H Grassed
' areas | levees | 1 diversions | waterways
T T T T T
e | | | e
Tle=cmemcececcacuac{Favorableeeemacac- IWethess-—e—cemmaaax iPercs slowly=e=--- iNot neededw=ece-- {Wetness,
Darwin ! i i i | percs slowly.
] ] 1 t 1
] 1 ] ] 1
75Cmcmcc e e |Seepage, {Piping=-=ceccccaa-- iNot needed~-=w—-a iFavorable-===aea- {Erodes easily.
Drury | slope. i H H i
| ] ] i i
T 1Favorable-==c-cc-a- {Wetness—=-ecacuaa- |Percs slowly----- INot needed---ece-- {Wetness,
Jacob | H | 1 ! percs slowly.
[] ] [] 1 t
1 ] 1 ] t
L el |Seepage-----w-mw-- iPiping, {Not needed---w-=-- iNot needed---ee-- \Droughty.
Sarpy ' ) | seepage. ' | |
) ) 1 i 1
1 1 1 1 ]
162-ccccm e cecccen |Seepage~mm—cecmmma= iWetness—--mecacc-- iFloods, iNot needed===ac--- {Wetness.
Gorham 1 i i frost action. H i
] 1 t (] ]
1 1 1 ] ]
164 e e iFavorable--—wewee-- iWetness—====ceuueo iPercs slowly, iNot needed---w=-- iWetness,
Stoy 1 1 | frost action. H | erodes easily.
1 1 ] ] ]
I i 1] i i
180mcmmmmmc e eem |Favorable-e=eea--- iHard to pack, {Percs slowly, iNot needed--=-ce-- iWetness,
Dupo ' | wetness. i floods, i | erodes easily,
! 1 i frost action. i | percs slowly.
] 1 1 1 ]
[} 1 t I I
2 4B {Favorable-————---- {Piping----c-mucm-- iNot needed------- {Rooting depth, {Erodes easily,
Hosmer i 1 H | erodes easily. | rooting depth.
(] 1 [] [] (]
[ 1 1 i 1
214C2, 214C3~~-----|Favorable---v--- iPiping----coceeu-- iNot needed------ {Rooting depth, iSlope,
Hosmer H i i | erodes easily. | erodes easily,
i | i i i rooting depth.
] 1 ) 1 ]
! ! ] ] 1
214D2, 214D3, | ' ] i i
214E, 214E3~wmm== {Favorable-=ceeaean {Piping-emecccmcmaa- iNot needed--cew-- iSlope, {Slope,
Hosmer | i i | erodes easily, | erodes easily,
H i i | rooting depth. | rooting depth.
] ) () 1 1
] i i 1 1
28Ufm e m e |Seepage-----=--u-- IWetness-----—ece-o-- |Frost action----- {Not needed---awue-- iWetness.
Tice ' ) | i ]
] i i | i
308B2-mmmmmemmm e {Seepage-----w=---- iFavorable---—w---- iNot needed------- {Favorable--=-ce-- {Erodes easily.
Alford ' ! | ) '
] i | | )
308C2, 308C3~====- 1Slope, \Favorable==ewcew—ea- iNot needed==c-e-- |Favorableeeeecenr- {Slope,
Alford ! seepage. i ] | | erodes easily.
1 1 [ ] ]
1 1 ] t ]
308D2, 308D3, i ] | i i
308E, 308E3=~~=-- |Slope, iFavorable~=eweaa-- iNot needed--~cw-- 1Slopemmmmecmne e iSlope,
Alford | seepage. ! | i | erodes easily.
1 ] 1 1 1
1 1 1 ] ]
33 lcccmmc e e iSeepage——=c=—=w—c-- {Piping-=-=ccwwac-- iNot needed--=ece-- iNot needed===cawa tErodes easily.
Haymond i i i ) i
i ] i ) H
333-ccccmmmmee e |Seepagemmmmmmeean= {Piping, iFrost action, iNot needed==a---- iWetness,
Wakeland i i wetness. i floods. | | erodes easily.
1 t ] 1 ]
1 1 1 ] 1
33Yemmm e e iFavorable-==ecc--- iWetness-----accu-- iFloods, iNot needed--=e=-- iWetness,
Birds ! H i frost action. H | erodes easily.
] t 1 1 ]
1 ] ] 1 1
U20mm e mec e |Favorable--e=—e--- iWetness----~—--u-- 1Floods, iNot needed-=oeea- iWetness,
Piopolis i i i frost action, i i erodes easily,
' | | percs slowly. ! | percs slowly.
1 [] 1 1 1
1 1 ] ] I
[T 3 |Favorable-emeaca=a iWetness, {Percs slowly, iNot needed--=---- iWetness,
Cape ! ! hard to pack. | frost action. i | percs slowly.
i t ! 4 ]
] 1 I 1 ]
4R mm e e {Favorable--=me---- iWetness—==w—-ccca-- iPercs slowly, iNot needed--=w-=- iWetness,
1
E

Karnak | i frost action.
] ]
| 1
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TABLE 11.--WATER MANAGEMENT--Continued

Limitations for-- Features affecting--

T T
] 1
Soil name and | Pond ] Embankments, 1 1 Terraces H
map symbol ! reservoir H dikes, and H Drainage | and | Grassed
| areas ! levees | | diversions 1 waterways
T T T T T
| -e ; a a
L e e T LT {Seepage, | Seepage-=«—ccew-m- iNot needed-==w-=- iLarge stones, tErodes easily,
Burnside \ depth to rock. \ H i small stones. i large stones,
i H i | i depth to rock.
1 ] 1 ] 1
1 1 1 ] 1
456 |Seepage-——mcemceen |Piping, INot needed-=-eea- 1Too sandy====m—=- {Favorable.
Ware ! | seepage. | ) i
t ] 1 1 1
b ] ] 1 1
L ettt 1Seepagem=mcmcen=u- iLarge.stones, INot needed====~-- iLarge stones----- iLarge stones.
Elsah H | seepage. i i :
1 1 1 ] 1
] 1 1 - 1 1
589-mmemmmmmm e | Severe: iModerate: {Wetness, |Percs slowly, iPercs slowly,
Bowdre | seepage. | seepage, \ percs slowly. | wetness. | wetness.
i ! piping. i i i
i i i i )
590-=—cmmme e | Seepage-—=——memeee- iHard to pack, iFloods, iWetness, iWetness,
Cairo i { wéetness. | percs slowly. { percs slowly, { percs slowly.
| i | | too sandy. !
i ! : i |
682-—mcccmcmmceee |Seepage--emceceea- \Piping; AFrost action, INot needed--—=wu-- {Favorable.
Medway i | wetness. i floods. H i
1 (] ] ) 1
1 1 t 1 ]
T8T==mmmm - {Favorable-~==-=--- {Piping, iPercs slowly, iNot needed------- iWetness,
Banlic ! | wetness. \ frost action. H | percs slowly,
| i | ! | erodes easily.
1 ] 1 [] 1
1 1 ] 1 1
801B¥, 802D*. ' | i i i
Orthents H 1 i 1 |
i i i } i
852E#%: | | | | i
Alforde-cccc—euaaa 1Slope, tFavorableeeeeeaea= INot needed======- 1S10pemmmmmm——m——e iSlope,
| seepage. i i i | erodes easily.
(] 1 1 1 t
] 1 1 ] ]
Wellston-ceceeee-o 1Slope, 1Thin layere-eceea-- iNot needed==eewe—- 1Slopemmemmreaeaa— iErodes easily,
| seepage, i i i { slope.
| depth to rock. 1 i : H
] ) 1 1 )
] i ] 1 ]
gou*, i i i i i
Pits | H ] i 1
1 (] (] (] ]
1 ] ] [ t
930F*: i ! i i i
Alforde=m—a-m=—=- iSlope, iFavorableeeeemeea- iNot needed=wem—=- 18lope-——mmmmmemme iSlope,
| seepage. | | 1 | erodes easily.
t ] 1 ] ]
] 1 1 i ]
GOSS=mmmmmmm e |Seepage, iLarge stones------ iNot needed------- {Slope, }Slope,
{ slope. H H | large stones ! droughty,
i i } i | large stones.
i) [] ) 1 t
i i 1 ] -t
930G* | | ) | i
GO0SS=mmmcmccnnaaa | Seepage, Large stonese-w--- iNot needed====m-= 1Slope, {Slope,
| slope. i i { large stones. ! droughty,
| i i | | large stones.
1 1 1 ] 1
] 1 1 ] ]
Alfordececccecacas iSlope, {Favorableeeeacaaa- INot needede=e=ea- 1Slopeememmmna———— 1Slope,
| seepage. i i 1 | erodes easily.
1 1 1 (] 1
1 ] 1 ] 1
QUOE¥*: ! ] . i i i
Zanesville==we=ea iDepth to rock, {Piping, {Percs slowly, {Slope, | Percs slowly,
| seepage. \ thin layer, | slope. | percs slowly, | erodes easily,
i i wetness. i i erodes easily. | slope.
) (] ] (] )
[ ] ] I ]
Westmore--—e-e--- iSlope, tHard to packe~-==- iNot needed-~====- \Percs slowly, {Slope,
| depth to rock. i i | slope. ! erodes easily,
i i i | | percs slowly.
) ] 1 ] (]
] i 1 1 1
954E* i | | i i
Alford---=--cecw-x iSlope, |Favorable-—ewaee-- iNot needed---=---- iSlope-====mmemcuo iSlope,
1
)
]

| seepage. i | erodes easily.
1 1
1 1

See footnote at end of table.
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TABLE 11.--WATER MANAGEMENT--Continued
T Limitations for-- H Features affecting--
Soil name and | Pond ] Embankments, H | Terraces 1
map symbol | reservoir H dikes, and H Drainage i and | Grassed
i areas | levees ' ) diversions | waterways
T T T T T
! ! : : :
] 1 | ] 1
Q54E*: i ] | i '
Baxter-—---=---- {Favorable-===--=~ iLow strength, iNot needed------- iSlope, iSlope,
H | hard to pack. i { erodes easily. | erodes easily.
(] 1 1 1 (]
] | ] 1 1
97TTF*: H i | i |
WellstoNememenwm= iSlope, iThin layer—------ iNot needed---==--- 1Slopemmemmccneaaa {Erodes easily,
! seepage, ) i ] | slope.
! depth to rock. i i i
1 ] 1 ) 1
] 1 ] 1 ]
Neotoma=e=cece=- iDepth to rock, iThin layer, iNot needed--=---- iSlope, {Slope,
i slope, i piping, i | large stones. | large stones.
| seepage. | seepage. i 1 |
1 1 ) [] 1
] ] 1 1 1
1338cccmcc e {Favorable------- iWetness—ceecacaa- iFloods, iNot neededeweeaaa iWetness,
Birds i ' | frost action. ! | erodes easily.
¥ t 1 [] 1
i ' 1 ] ]
1426 ccccmmccmacan {Favorable-—eee-- iWetness, |Percs slowly, iNot needed=-caaa- |Wetness,
Karnak | \ hard to pack. i floods, i | percs slowly.
i i i frost action. ! !
1 1 1 [] 1
1 ] 1 1 ]
3071 mmmmmcc e e |Favorable-=e=--- iHard to pack, iPercs slowly, iNot needed------- iWetness,
Darwin ! | wetness. | floods. i | peres slowly.
1 () 1 1 1
] ] 1 1 1
3092wmcccc e |Seepage--=-==--- tPiping, iNot needed------- iNot needed====~== iDroughty.
Sarpy | | seepage. | | |
1 1 1 ] ]
1 | ] ] 1
Y5 mm iSeepage-—=m—meaa= iPiping, iNot needed--=---- 1Too sandy==eeca==- | Favorable.
Ware | | seepage. i i '
] [] 1 (] )
] ] 1 ] [
3500 ~-mwcmc e |Favorable-==ew-- iWetness, {FloodS=ce—eeaaaaa iWetness, tWetness,
Cairo i \ hard to pack. | ! percs slowly. { percs slowly.
1 ] 1 1 1
3 1 ] ] ]
3682mwmcm e iSeepage~—==—wau-- {Piping, |Frost action, iNot needed-====-- {Favorable.
Medway | | wetness. i floods. | !
1 ] 1 ] 1
] ] ] [} 1
Ylh2femcmmrmmmmmm s |Favorable-==e=a- iWetness, |Percs slowly, iNot needed-==w-=- iWetness,
Karnak | \ hard to pack. | floods, i | percs slowly.
) H i frost action. H 1
1 ) t (] 1
] 1 ] ] ]
5308 Dt cmccccee e {Slope, {Favorable———cec-=- iNot needed------- iFavorable~=w—w—-=- tSlope,
Alford i i | erodes easily.
] )
] ]

| seepage.
]
! )

* See description of the map unit for composition and

behavior characteristics of the map unit.
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TABLE 12.--RECREATIONAL DEVELOPMENT

[Some terms that describe restrictive soil features are defined in the Glossary.
"slight," "moderate," and "severe."

See text for definitions of
Absence of an entry indicates that the soil was not rated]

Soil name and i Camp areas { Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol | ! ) i i
i i i i i
i 1 ] j |
: : : : ;
A | Severe: |Severe: iSevere: | Severe: {Severe:
Darwin i floods, | wetness, | too clayey, | wetness, i too clayey,
| wetness, | too clayey. | wetness, { too clayey. | wetness.
| percs slowly. | i percs slowly. | i
] 1 1 t 1
1 1 1 1 1
750 e e eee e 1Slight--—------ 1Slight-===ee--- {Severe: iSlightemeeeecmen iSlight.
Drury ! ! | slope. | i
1 ] 1 1 ]
] 1 1 t ]
L R et |Severe: {Severe: |Severe: |Severe: |Severe:
Jacob i floods, i wetness, { too clayey, | wetness, | too clayey,
| wetness, | too clayey. { wetness, i too clayey. ! wetness.
| percs slowly. | | percs slowly. | |
¥ ] 1 1 []
| 1 - ] ] i
92— e iModerate: iModerate: iModerate: |Moderate: IModerate:
Sarpy | too sandy. | too sandy. { too sandy. { too sandy. i too sandy.
] ] [] 1 1
] ] ] 1 1
162=cmmame e {Severe: | Severe: i Severe: iSevere: iSevere:
Gorham | floods, | wetness. | wetness, { wetness. | wetness,
| Wwetness. i { floods. | { floods.
(] 1 1 1 1
1 ] ] ] 1
164A-mmmm e m e |Severe: {Moderate: |Severe: iModerate: |Moderate:
Stoy | wetness. | wetness. | wetness. | wetness. | wetness.
] 1 1 1 1
1 ] ] 1 ]
180=mmmcmmcccceece iSevere: iModerate: |Severe: iModerate: iSevere:
Dupo | floods, | floods, | floods, { wetness, i floods.
| wetness. | wetness. | wetness. | floods |
] 1 ) ] 1
1 1 ] ] ]
214Bemmcmc e iSevere: 1Slight===ewaca- {Severe: 1Slighte—ceeca-- 1Slight.
Hosmer } percs slowly. | { percs slowly. | H
1 1 1 1 1
1 1 1 ] ]
214C2mmmmc e iSevere {Moderate: i Severe: 1Slighteceemaena iModerate:
Hosmer | percs slowly. | slope. | percs slowly, | | slope.
H ! | slope. i '
i H ! i i
214C3-ccccmcm e iSevere: iModerate: iSevere: iModerate: iModerate:
Hosmer | percs slowly. | slope, { percs slowly, | too clayey. { too clayey,
i i too clayey. | slope. | { slope.
1 1 1 ) ]
1 1 ] 1 1
214D2 e cc e |Severe: {Severe: |Severe: |Moderate: {Severe:
Hosmer | slope, | slope. | percs slowly, | slope. \ slope.
1 percs slowly. ! | slope. ' !
1 1 ] 1 1
[} 1 H 1 1
21UD3~m e iSevere: i Severe: {Severe: | Moderate: |Severe:
Hosmer | slope, { slope. | percs slowly, | too clayey, | slope.
| percs slowly. | | slope. | slope. H
1 ] 1 ¥ 1
] 1 1 1 1
2T4Ecm e iSevere: iSevere: |Severe: {Moderate: iSevere:
Hosmer | slope, : i slope. | percs slowly, | slope. i slope.
{ percs slowly. | t slope. ! i
1 1 ] ] 1
1 ] ] 1 1
21YE3 e e |Severe: |Severe: {Severe: i Moderate: iSevere:
Hosmer \ slope, i slope. { percs slowly, | too clayey, | slope.
| percs slowly. | | slope. i slope. i
t t 1 1 )
) i 1 H ]
Ly R et {Severe: | Moderate: |Severe: tModerate: iModerate:
Tice | floods, . { wetness, | wetness. | wetness, i too clayey,
i wetness. | too clayey. | { too clayey. | wetness.
(] 1 (] 1 1
] ] ] 1 1
308B2--=mmmmmmmm e em 1Slight ecemcean= 1Slightecmcacem= iModerate 1Slighteeeereaaax 1Slight.
Alford ! H \ slope. i i
] 1 1 ] 1
] 1 1 ] 1
308C2-cmmcmmm == 'Moderate: |Moderate: iSevere: 1Slight==em=weae= iModerate:
Alford slope. | slope. { slope. | | slope.
] 1 ]
] 1 1
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TABLE 12.--RECREATIONAL

DEVELOPMENT-~Continued

SOIL SURVEY

T T T T T
t [ ] 1 1
Soil name and i Camp areas |\ Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol A | ] i |
i i i i i
T T T T T
] ' ] 1 '
] | i i |
308C3~mmmmmmmmm e {Moderate: |Moderate: {Severe: | Moderate: iModerate:
Alford | slope, i slope, | slope. | too clayey. i too clayey,
| too clayey. { too clayey. i i ! slope.
] i 1 1 t
1 1 ] 1 ]
308D2=cm e | Severe: {Severe: |Severe: |Moderate: iSevere:
Alford { slope. | slope. | slope. ! slope. i slope.
) 1 1 1 ]
t 1 1 ] 1
308D3ccccccmmmm e |Severe: |Severe: iSevere: iModerate: iSevere:
Alford i slope. { slope. | slope. | too clayey, | slope.
i i i | slope. !
i i H ] !
308Ewmmmm s e e e iSevere: iSevere: |Severe {Moderate: |Severe:
Alford | slope. i slope. | slope | slope. i slope.
1 1 1 1 ]
1 1 i ] ]
308E3===mmmmmm e |Severe: }Severe: {Severe: {Moderate: iSevere:
Alford { slope. { slope. i slope. { too clayey, | slope.
i ] i | slope. H
i i : ! ]
331w i Severe: 1Slighteeccceaaa- {Slightewmmeeeeaa 1Slightewccmcmcaaaa 1Slight.
Haymond | floods. H ! i H
1 ] ) 1 1
1 ] I 1 1
333wmcccc e {Severe: {Moderate: iSevere: iModerate: iSevere:
Wakeland i floods, { floods, { floods, i floods, | floods.
! wetness. | wetness. | wetness. | wetness. |
1 1 ) 1 ]
1 1 1 ] 1
33Uecmccmc e e iSevere: |Severe: |Severe: |Severe: {Severe:
Birds | wetness, | wetness. | wetness, | wetness. | floods,
{ floods. H | floods. i | wetness.
) 1 ) 1 ]
] 1 ] ] 1
YOQmmmm e ——— !Severe: |Severe: |Severe: {Severe: |Severe:
Piopolis i floods, | wetness. | wetness, | wetness. i wetness,
| wetness. | | floods. i . \ floods.
1) 1 1 t 1
1 ] 1 [} ]
2w e e e |Severe: iSevere: iSevere: iSevere: tSevere:
Cape | wetness, ! wetness. ! wetness, ! wetness. | wetness.
\ percs slowly. | { percs slowly. | |
[] 1 1 1 1
it 1 1 1 ]
YPbmmmmmmmm————————— |Severe: {Severe: {Severe: |Severe: {Severe:
Karnak { floods, | wetness, | too clayey, { wetness. | too clayey,
| wetness, i too clayey. | wetness. H { wetness.
! percs slowly. | i i i
] ] (] 1 1
1 1 ] ] 1
[0 |Severe: 1Slighteemeeceaaaa iModerate: 1Slightecmmweeaeaa" iModerate:
Burnside | floods. | i slope, i 1 floods,
! | i floods, | ! thin layer.
| ) { depth to rock. | i
] (] 1 ] ]
1 ] L] ] 1
45fccmm e |Severe: 1Slighteeemeenews iModerate: 1Slight—=mecenccaaa- 1Slight.
Ware \ floods. i { slope. H t
1 i) 1 ] ]
1] ] ] ] 1
Y75 mmmmmm e |Severe: |Moderate Severe: {Moderate | Severe:
Elsah { floods. i floods. | floods. | floods i floods.
] ] (] + 1
] 1 1 H 1
580mmmmm——m e iSevere: iSevere: |Severe: |Severe: ]
Bowdre | wetness, ! wetness, | wetness, ! wetness, 1
{ too clayey, | too clayey. i percs slowly, | too clayey. i
| percs slowly. | { too clayey. i |
(] 1 ] ] 1
1 ] 1 ] ]
500mmmmmm e —————— !Severe: |Severe: {Severe: {Severe: |Severe:
Cairo i floods, | wetness, i too clayey, | wetness, | wetness,
i wetness, | too clayey. ! wetness, | too clayey. ! too clayey,
{ percs slowly. | i floods. H i floods.
t ] 1 1 i
1 ] 1 1 b
682ccmmmmmmmcceee—ea |Severe: iModerate: iModerate: |Moderate: IModerate:
Medway i floods. ! wetness. | wetness. i too clayey. { floods,
| i ! | ! too clayey.
(] i 1 1 1
1 1 1 ] ]
Ll T T T ——— {Severe: iModerate: |Severe: iModerate: iModerate:
Banlic floods, | wetness. { wetness. | wetness. | wetness.
) 1 1 i
i ! | E

1
1
| wetness.
1
1
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TABLE 12.--RECREATIONAL DEVELOPMENT--Continued

T T T T T
1 i 1 1 1
Soil name and i Camp areas \ Pienic areas | Playgrounds | Paths and trails | Golf fairways
map symbol i | ! | |
i i i i i
i i i i i
1 1 t ] )
i ] t ] i
801B*, 802D*, | 1 i | i
Orthents H i i | '
1 1 1 1 (]
1 i 1 1 ]
852E%; | | i 1 i
Alforde-ccccmcamaanaa {Severe: |Severe: {Severe: {Moderate: i Severe:
| slope. | slope. { slope. \ slope. { slope.
1 ) ] 1 1
1 [ ] 1 1
Wellston---ccceceeu-- iSevere: iSevere: iSevere: 'Moderate: iSevere:
| slope. | slope. i slope. { slope. { slope.
1 ] 1 1) ]
1 ] 1 ] )
864%, i i i i i
Pits i | ' | )
1 ] ] 1 1
] [ 1 1 1
930F#*: | | i | ]
Alford--=-ececccaaaa- iSevere: iSevere: iSevere: iSevere: |Severe:
| slope. | slope. { slope. \ slope. i slope.
1 t ] 1 ]
1 1 1 ] ]
GOSS=mmmemm e |Severe: 1Severe: iSevere: {Severe: iSevere:
| slope. i slope. { slope, { slope. ! small stones,
i | ! small stones. | | slope.
1 (] ] ] ]
1 ] ] ] 1
930G* | H i { i
GOSS=mmmcmcmmccc e {Severe: {Severe: |Severe: |Severe: |Severe:
| slope. | slope. | slope, | slope. | small stones,
i i { small stones. | | slope.
) ) 1 (] ]
i 1 ] i ]
Alforde-=ecoemeaemaan | Severe: | Severe: |Severe: iSevere: iSevere:
| slope. i slope. | slope. | slope. \ slope.
1 1 1 ] ]
1 1 ] 1 ]
9LOE¥*: i i i i i
Zanesville-eec—cmeeaa |Severe: iSevere: |Severe: i Moderate: |Severe:
\ slope. | slope. i slope. | slope. | slope.
1 1 t 1 ]
1 ] [ ] ]
Westmore~-----cc-ce--- {Severe: |Severe: {Severe: iModerate: |Severe:
| slope. | slope. i slope. | slope. | slope.
) ] 1 (] ]
i ] ] 1 ]
95UE#*: i i | i )
Alforde—=--=-ccecmacaaa iSevere: |Severe: iSevere: iModerate: |Severe:
! slope. | slope. { slope. | slope. | slope.
] [) ] 1 ]
] ] ] ] ]
Baxter——eeceamecmecaaa |Severe: {Severe: }Severe: {Severe: iSevere:
\ slope. | slope. i slope, | slope. ! slope.
i i ! small stones. | i
1 H ) i i
97TF*: | i i i |
Wellston----ccecccacaa- {Severe: iSevere: iSevere: iSevere: {Severe:
\ slope. i slope. | slope. { slope. i slope.
[] 1 ) ) t
. i | ] i ]
Neotoma=ee~cmceecaaax iSevere: |Severe: iSevere: |Severe: }Severe:
! slope. t slope. | slope, \ slope. | small stones,
H 1 | large stones. ! | slope.
t 1 1 ] 1
] ] i ] 1
1334 cccm e {Severe: |Severe: |Severe: |Severe: iSevere:
Birds | wetness, | wetness. | wetness, { wetness. \ floods,
{ floods. H } floods. | | wetness.
1 1 1 ) 1
1 1 1 ] ]
1426 mmmm e |Severe: |Severe: iSevere: |Severe: iSevere:
Karnak { floods, | wetness, } too clayey, { wetness, ! too clayey,
| wetness, | too clayey. { wetness, | too clayey. | wetness,
| too clayey. ! ! floods. i i floods.
() ] ] ] ]
] ] ] ] i
307 lmmmmmm e |Severe: iSevere: |Severe: {Severe: |Severe:
Darwin | wetness, | wetness, | too clayey, | wetness, { too clayey,
{ floods, i too clayey. | wetness, i too clayey. | wetness,
{ percs slowly. |} { floods. | | floods.
1 ] ] ] ]
1 1 ] 1 ]
3092-ccmcccc e |Severe: iModerate: iSevere: | Moderate: tSevere:
Sarpy floods. | too sandy. \ floods. i too sandy. i floods.
) k) ) b
1 i ] ]

See footnote at end of table.
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TABLE 12.--RECREATIONAL

DEVELOPMENT--Continued

SOIL SURVEY

T T T T T
{ 1 1 ' ]
Soil name and i Camp areas { Picnic areas | Playgrounds | Paths and trails | Golf fairways
map symbol | | i i ]
1 i i | i
; T T i 1
i i d | '
L LY R T T iSevere: {Moderate: i Severe: iModerate: |Severe:
Ware | floods. | floods. i floods. | floods. } floods.
(] ] ] ] ]
1 1 1 i ]
3590=mmmmem e m e iSevere: iSevere: {Severe: {Severe: |Severe:
Cairo | floods, | wetness, | too clayey, | wetness, { too clayey,
{ wetness, { too clayey. | wetness, | too clayey. { wetness,
{ percs slowly. H i floods. i i floods.
1 ) 1 ) 1
1 t 1 1 1
3682-cm e |Severe {Moderate: }Severe: iModerate: {Severe:
Medway i floods i floods, i floods. i too clayey, ! floods.
| | wetness. ! ! floods. !
) 1 1 [] 1
] ] ] 1 ]
L R e T iSevere: i Severe: iSevere: {Severe: {Severe:
Karnak { floods, | wetness, | too clayey, | wetness, | too clayey,
| wetness, ! too clayey. { wetness, { too clayey. | wetness,
! too clayey. i | floods. i \ floods.
) - 1 ) 1 ]
| 1 i I ) !
5308D¥cccccccccieeee {Moderate: iModerate: iSevere: 1Slightemaeeeaaa iModerate:
Alford slope. ! slope. | slope. : slope.
1 1 []
i [] ]

* See description of the map

unit for composition and behavior characteristics of the map unit.
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Absence of an entry indicates that the

TABLE 13.--WILDLIFE HABITAT POTENTIALS

[See text for definitions of "good," "fair," "poor," and "very poor."
soil was not rated]

UNION COUNTY, ILLINOIS
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued

Potential as habitat for--

T
]

Potential for habitat elements

T T
1 1

T
I

L

r
I

Wild
herba-

Soil name and

o
O
(=R
© —~
~ T
0~
D
=z

[
OV &
e
@~
~ T
o~
Q -
o=
=
T U
C
@
~—
T
o~
Q,
o =

| Hardwoo Wetland | Shallow |
ceous | trees | plants | water |
plants | | | areas |

s |
1

Grasse
and
legumes

map symbol

Poor.

1Good

o — ——

| Poor

427 mmmmmmmmmmemeeo- ! Fair

Burnside

Y5fummmcmmemmmm====GooOd

Ware

Y75cccccmennaccaeana|Fair

589=-==c=mm=c——===={Fair

Elsah

|9 [ 1

—~ o} ~

[ o] ©

[£9) o. L,

[ o o

— Qo o

© (o] O

Lz, [&] (8]

[ o) o

~ (e} [od

[} e} [}
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— o al
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852E%:

Very poor Very poor|Fair

Alforde==-===----~{Poor

Very poori{Very poor

Wellston-——===-~-=|Poor

Fair

]
|
)
|
t
i
!
t
i
)
|
1
1

864%,

Pits

930F#*:

Alforde--======w=={Very poor{Poor

GosS==-=-=-----===|Very poorPoor

930G*:

P

Very poor|iVery poor

G0SS====-======-===|Very poor|Poor

Alford--=-==w-e---{Very poor;Poor

QUOE#*:

4

Zanesville--=~~---}Poor

Very pooriVery poor|Fair

Westmore==-====---|Poor

i
]
I
t
1

954E#:

Very poor|Very poor|Fair

Alford===-====----|Poor

Very poori{Very poor|Fair

Baxter-———————====|Poor

97TF%:

Very pooriVery poor|Fair

Wellstone-e=ee-====i{Very poor|Fair

See footnote at end of table.
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TABLE 13.--WILDLIFE HABITAT POTENTIALS--Continued

127

Potential for habitat elemenfs
T

Potential as habitat for--
T T

T T
i ]
Soil name and ) 7 ! Wild | i i i i i
map symbol i Grain | Grasses | herba- | Hardwood| Wetland | Shallow | Openland|Woodland | Wetland
| and seed) and { ceous | trees | plants | water | wildlife| wildlife! wildlife
} crops | legumes | plants | i | areas | i i
T T T T T T T T T
1 1 [ ] [ ] 1 1 [
() ] [) 1 (] ] (] t 1
H t [ 1 ] ] ] 1 1
9TTF*: i i i i i | 1 i H
Neotoma-===cccaa-- iVery poor|Fair 1Good 1Good tVery pooriVery poor|Fair iGood iVery
1 H i i i i i | { poor
i ] i i | | | } )
1334 mcmmcmcce e | Poor |Fair {Good 1Good 1Good 1Good {Fair 1Good {Good.
Birds { i i i H ) H i i
i i ' | ! | ) i H
1426 ccmcm e iVery poor|{Poor | Poor |Fair {Good i Good i Poor \Fair {Good
Karnak ' ' i ] ' ) ! ' i
i i i i | i i i |
307 1= mcmmmeeeee | Poor | Poor iFair i Poor 1Good 1Good { Poor { Poor 1Good
Darwin | i i i | i | ) i
H : i | i i i | i
3092--cccccmme e { Poor | Poor |Fair | Poor iVery poor|Very poor|Poor i Poor iVery
Sarpy ] ' ] i ' i ' : | poor
i ] ) i H | i i i
3456 cccmm e {Fair {Good iGood {Good {Fair | Poor 1Good {Good \Fair
Ware i | } i i i i i i
i | i i i ) i i i
3590 —mmcmem e {Poor {Poor \Fair {Fair {Good | Good { Poor {Fair {Good.
Cairo i i i i i H i i i
i i i i i | i | |
3682-—memmm e { Poor {Fair {Fair 1Good | Poor | Poor VFair iGood | Poor
Medway i i ' ; i ) ] ] i
i i i i i i i i i
L iVery poor|Poor | Poor {Fair iGood iGood i Poor {Fair {Good
Karnak i i | | i i i i i
i i i i | i | ; H
5308D¥~cmcmcee e {Fair 1Good 1Good 1Good iVery poor|{Very poor|Good 1Good iVery
Alford | i | | i ) ) i poor.
] 1 ) ] (] (]
] 1 ] ] 1 1

* See description of the map unit for composition and behavior characteristics of the map unit.
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[The symbol < means less than;

TABLE 14,--ENGINEERING PROPERTIES AND CLASSIFICATIONS

> means more than.

SOIL SURVEY

Absence of an entry indicates that data were not estimated]

-7318ilt loam-====-- !
]

T H i Classification 1Frag- | Percentage passing ] 1
Soil name and iDepth} USDA texture | | iments | sieve number-- iLiquid | Plas-
map symbol ! | | Unified | AASHTO | > 3 | T : T D limit | ticity
i ' i ) iinches] 4 V10 4 40 1 200 | | index
T In | ] i T Pct | H i ] T Pct |
R | | P ' i ' VT
Tlememem e ccmc——ae ! 0-1018ilty clay~-—-===-= | CH 1A=T7 " i 100 § 100 | 100 195-100} 50-85 | 30-55
Darwin 110-62}Silty clay, {CH 1A-7 I 0 {100 | 100 1} 100 }95-100} 50-85 | 30-55
! ! elay, silty H i i i i i i i ]
! ! clay loam. H | i | ! ] | i |
} | i i i ) i i i i i
T5Cmmmmcm e m e e | 0-6 {Silt loame=-=a-- {CL, CL-ML}{A-4, A-6] O } 100 | 100 | 100 {90-100} 25-35 | 5-15
Drury | 6-68]Silt loam---==--- 1cL {A-6, A-4! O ! 100 | 100 195-100{90-100} 25-35 { 8-15
] 1 [] ] 1 ] t 1 ] 1 )
1 ] ! ] 1 ] 1 t ] ] ]
85 wmmmm e mmm e ! 0-9 {Silty clay~--==== \CH VA=T O ! 100 | 100 | 100 {95-100} 54-70 | 33-45
Jacob | 9-60iClay, silty clayiCH 1A=T 70 { 100 | 100 | 100 {95-100} 50-70 | 30-45
[] 1 ] 1 1 ) 1 ] 1 t ]
1 [ 1 1 ] t 1 1 ] [ ]
o - | 0-14}Loamy fine sand |SM 1A=2 10 i 100 | 100 60-80 {15=35 | =--- | NP
Sarpy 114-60{Loamy fine sand,|SM 1A=2 I y 100 | 100 {60-80 {15-35 | --- | NP
! ! fine sand. i H . ! i | i } i
i i | i i i ' ] i i }
162mmmmm e e e ! 0~111Silty clay loam |CL 1A-6, A=-T7} O i 100 195-100{90-100{70~-90 { 35-50 | 15-25
Gorham t11-4318ilty clay loam, {CL 1A-6, A=T7! O t 100 195-100)90~100}50-90 } 25-50 | 15-30
' | silty clay, | i H ' ) ) i i i
! ! clay loam. i H | ! H | i | i
143-60|Sand, loamy fine|SM, 1A-2, A-4} O ! 100 {65-90 {55-80 }10-50 { <30 | NP=-10
! | sand, sandy { SP-SM, | | | 1 | H H |
! ! loam. \ SC, i H i } H i | i
i ! \ SM-SC ' } | i i : | |
i i i i i i i H i i !
16lUfmmmm e oo ! 0-10]Silt loame-===-- 'ML, CL, {A-4, A-6] O i 100 | 100 {95-100:90~-100} 20-33 | 3-14
Stoy i ] | CL-ML ' i i H i i |
110-321Silty clay loam,iCL 1A=-7, A=-6] O i 100 | 100 :95-100'90-100{ 35-50 | 22-32
! ! silt loam. H | | ) H i i i
132-50{8ilty clay loam |CL tA-6, A-T71 O 1 100 |} 100 (95-100} 90 100} 35-50 | 15-25
150-60]Silt loame===e=- {CL 1A<6, A=-T] O it 100 | 100 195-100} 90 100: 30-45 | 13-25
) t 1 1 1 ) ] [ 1
] t 1 ] ] ] ) 1 ]
180mmmmemmcccccm——— ! 0-10)Silt loame====e-- IML, CL JA-4, A-6] O i 100 | 100 | 100 .95-1005 20-35 | 1-15
Dupo ] i i CL-ML ' ' ] ] ] ) ] ]
110=-2418ilt loame====== {ML, CL ‘A=4, A-6] O i 100 | 100 | 100 }{95-100) 20-35 | 5-15
Vo : | CL-ML |} i ] ; : i i i
124-651Silty clay, {CL, CH |A-7, A-6} O | 100 ! 100 | 100 198-100} 35-55 | 15-30
! ! eclay, silty i H i i | | 1 i ]
! { eclay loam. i H i H | | i i i
| H i ! ' ] i i i i i
214B, 214C2--c=mm== i 0=7 1Silt loame=wee== {CL, CL-ML{A-U4, A-6]) O { 100 | 100 {90-100}80-100} 25-35 | ©5-15
Hosmer ! 7-28!8ilt loam, silty{CL, CL-ML|A-4, A-6] O i 100 |} 100 |90-100} 80 100} 25-35 { 5-15
! ! clay loam. H H 1 ) i H i H
128-5518ilt loam, siltyiCL, CL-ML}A-4, A-6}{ O y 100 | 100 (90- 100 80-100: 25-35 | 5-15
! ! clay loam. H H ! H b i i |
155=-7318ilt loam-==-==-- {CL, CL-MLiA-4, A-6} O ! 100 | 100 {90-100; 80 100' 25-35 | 5-15
] t ) ] [] ) 1 ] ]
] 1 i ] 1 1 1 1 1
214C3=mmmm e e ! 0-5 |Silty clay loam |CL {A-6 Y i 100 | 100 190-100} 80 100. 30-40 | 10-20
Hosmer ! 5-12)8ilt loam, silty|CL, CL-MLiA-4, A-6] O i 100 | 100 190- 100'80 1001 25-35 | 5-15
! ! clay loam. | | i ' i i | 1 !
112-441Silt loam-~=-u=-- iCL, CL-MLiA-4, A~6] O i 100 | 100 {90-100{80-100; 25-35 | 5-15
‘44-601Silt loam-===--- |CL, CL-ML}A-4, A-6;} O i 100 |} 100 190-100{80-100f 25-35 | 5-15
1 1 ] t ) ) 1 1 1 ] 1
1 ] L] i [ 1 1 1 H ] 1
21UD2mcmm e ———— ! 0-7 18ilt loam--—=—=wu= {CL, CL-ML{A-4, A-6{ O } 100 § 100 }90-100}80-100} 25-35 { 5-15
Hosmer } 7-28)Silt loam, silty|CL, CL-ML}A-4, A-6} O t 100 | 100 {90-100180-100; 25-35 | 5-15
! ! clay loam. | | | i H i ! i i
128-5518ilt loam-~====e- {CL, CL-ML}A-4, A-6{ O t 100 | 100 {90-100}80-100) 25-35 | 5-15
155=-731Silt loame=ee=== {CL, CL-ML}A-4, A-6} O i 100 | 100 {90-100}80-100} 25-35 | 5=15
1 1 [} t ¥ [] 1 ] 1 ) 1
1 ] i ] ] [ 1 1 1 ] 1
214D3 e m e m e c e ! 0-5 {8ilty clay loam ;CL tA-6 v 0 ! 100 | 100 ;90-100;80-100} 30-40 | 10-20
Hosmer ! 5-12}8ilt loam, silty|CL, CL-ML}A-4, A-6} O 1100 | 100 }90- 100'80 1007 25-35 | 5-15
! ! clay loam. i i | i i i | |
112-441Silt loamm=—==w- {CL, CL-ML{A-U4, A-6} O i 100 |} 100 l90—100l80-10 i 25-35 } 65-15
‘44-60)Silt loam-~~=--~|CL, CL-ML}A-4, A-6{ O } 100 | 100 }90- 100'80 100} 25-35 | 5-15
1 t ) 1] ) i 1 1 ) ]
t ] ] t [ i 1 ] t ]
21UEmmemcc e m—— e ! 0-7 1S8ilt loame==~—w= JCL, CL-ML}A-Y4, A-6} O } 100 | 100 }90-100} 80 100, 25-35 | 5-15
Hosmer ! 7-2818ilt loam, silty!CL, CL-ML|A-H4, A-6) O t 100 | 100 {90-100} 80 100 25-35 ; 65-15
! ! clay loam. ! H i i i i | i
128=5518il1lt loame-===-- {CL, CL-ML{A-4, A-6] O t 100 | 100 |{90~-100} 80 100 25-35 | ©5-15
155 CL, CL-ML}A-4, A-6} O 1100 )} 100 {90~ 100'80 100} 25-35 | 5-15
' 1 1 1 | 1
i 1 1 I I ]
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i H | Classification |Frag- | Percentage passing i |
Soil name and iDepth} USDA texture | H iments | sieve number-- iLiquid } Plas-
map symbol : | | Unified | AASHTO | > 3 | : ! ! | limit | ticity
i 1 1 ) jinches| 4 i 10 1 40 | 200 | | index
v In T H ! H ] T ! T Pct |
i ) | | VT ' i ) VT
o { 0-5 {Silty clay loam |CL {A-6 ] { 100 |} 100 (90-100{80-100} 30-40 } 10-20
Hosmer { 5-12iSilt loam, siltyiCL, CL-MLIA-4, A-6} O | 100 | 100 190-100{80-100} 25-35 | 5-15
| i clay loam. i : | i I : : '
112-441Si1t" loam=mnn-mx {CL, CL-MLiA-4, A-6] O { 100 | 100 190-100{80-100} 25-35 | 5-15
{44-60]Silt loam------- {CL, CL-ML{A-Y, A-6{ 0 | 100 | 100 {90-700{80-100} 25-35 | 5-15
t 1 (] 1 ) ] ] ] ) ]
1 1 1 1 1 ] 1 ] 1 ]
28UA-—mmmm e { 0-1118ilty clay loam |CL JA=6, A-T! O 100 | 100 {92-100} 70 95 | 32-U45 | 12-22
Tice 111-60{3ilty clay loam,|CL 1A-6, A-T] O } 100 | 100 }92-100}70-95 | 35-45 | 12-22
i i clay loam. ] ] } ! i ! | ! i
| | ) | | | ' ! ) i |
308B2, 308C2------- | 0-8 |Silt loam------- {CL, CL-MLiA-4, A-6] O | 100 | 100 {90-100{70-100} 25-40 | 5-15
Alford | 8-481Silty clay loam,|CL {A-6, A-7{ 0 ] 100 | 100 190-100{80-100} 30-50 i 15-30
) | silt loam. ' ] | ] | | | |
{48-701Silt loam, silt |CL, CL-ML}A-4, A-6/ 0 | 100 | 100 (90- 100.70 100} 25-40 | 5-15
1 ] ) t ¥ ] ) t ) []
1 ] [ [} ] ] ] ] ) ]
G10]: 1o R ———— 1 0-3 1Silty clay loam |CL {A<6, A=7{ O | 100 | 100 190-100}80-100} 30-50 | 15-30
Alford | 3-45iSilty clay loam,|CL {A-6, A-7! 0 | 100 | 100 190-100{80-100} 30-50 | 15-30
| | silt loam. ! ; : | | : : :
145-601Silt loam, silt {CL, CL-ML}A-4, A-6! O | 100 ! 100 190 100.70-100: 25-40 | 5-15
1 1 ] ) 1 1 1 [} 1 1
1 ] 1 + 1 ] ] i 1 1
308D2-=--mcmmmmmmnn { 0-8 }Silt loam—------ {CL, CL-ML{A-4, A6} O | 100 ! 100 !90-100{70-100}{ 25-40 { 5-15
Alford | 0-48!Silty clay loam,|CL A=6, A-T1 0100 [ 100 190-100180-100} 30-50 | 15-30
] | silt loam. ! ! i ) i i ! 1
{48-70181lt loam, silt {CL, CL-ML{A-4, A=6! O | 100 { 100 {90-100] 170-1001 25-40 | 5-15
(] 1 1 ] ] ] 1 [] ) )
] ] ] 1) ] ) ) t ] ]
308D3--mmmmmmmmmen | 0-3 {Silty clay loam |CL {A-6, A=7] © | 100 | 100 190-100{80-100} 30-50 | 15-30
Alford ! 3-U5!Silty clay loam,|CL {A-6, A=7{ O | 100 | 100 {90-100{80-100{ 30-50 | 15-30
| ! silt loam. ' | i | ] | |
145-60{Silt loam, silt |CL, CL-ML{A-4, A-6{ O | 100 | 100 }90 100.70 100. 25-40 | 5-15
1 (] 1 ] 1 ) 1 1 ]
1 1 ] ] ] i . 1 ] 1
308E~mmmmmmmmmmman ! 0-8 |Silt loame=—m=mm {CL, CL-MLiA-4, A<6! 0 | 100 | 100 {90-100{70-100} 25-40 | 5-15
Alford ! 8-48!Silty clay loam,iCL |A-6, A=7} O | 100 | 100 {90~ 100'80 100} 30-50 { 15-30
) | silt loam. ' | i | ] i
{48-70{5i1t loam, silt {CL, CL-ML!A-4, A-6! O | 100 | 100 !90-100] 70-100. 25-40 | 5-15
) 1 1 ) 1 1 ) 1 1
] ] ] ] ] 1 1 ] 1
308E3-mmmmm e i 0-3 {Silty clay loam |CL 1A-6, AT} O i 100 ) 100 }90- 100'80 100| 30-50 | 15-30
Alford i 3-45iSilty clay loam, |CL 1A-6, A-T} O i 100 | 100 190~ 100'80 100' 30-50 | 15-30
i ] silt loam. ' ' ) ' } '
145-6013ilt loam, silt |CL, CL-ML}A-4, A-6} O 1 100 | 100 {90 100.70 100' 25-40 | 5-15
t ) [] 1 ] 1 ) 1 1 ]
1 1 t 1 1 ] ] 1 1 1
33T e | 0-20iSilt loame=-e=a- {ML 1A-4 i 0 i 100 § 100 190~ 100'80 90 | 27-36 | 4-10
Haymond 120-621Silt loame------ ' ML 1A-4 i 0 i 100 | 100 }90- 100 80-90 | 27-36 | 4-10
t ] 1 1 1 ) 1 () 1 1
1 ] 1 ] 1 1 1 ] ] 1
333~ emmcmmeeaa 1 0-7 1Silt loaMe--e-a- ' ML 1A-4 HE } 100 | 100 }90- 100 80-90 | 27-36 | 4-10
Wakeland | 7-601Silt loam~====== {ML 1A=4 i 0 1 100 } 100 190-100} 80 90 | 27-36 | 4-10
1 (] 1 1 (] ) (] 1 1 1
1 1 ] ] 1 (] ] ] 1 ]
334 e ! 0-11]Silt loam---=--- iCL VA=4, A-6) O } 100 {95-100{90-100} 80 1007 24-34 | 8-15
Birds 111-601Silt loame=-cee-x {CL A4, A-6] O i 100 195-100{90- 100'80 100 24-34 | 8-15
] ] 1 1 ] ] ] (] ) )
] ] 1 ] ] 1 ) 1 ] [
L= [ ! 0-7 1Silty clay loam |CL ) ] i 100 |} 100 90~ 100 75-95 | 30-40 | 15-20
Piopolis | 7-45{Silty clay loam |CL {A=6 10 i 100 | 100 {90~ 100.75 95 | 30-40 } 15-20
145-60{Silty clay loam, |CL tA-6 10 i 100 | 100 190-100}70-95 | 30-40 | 15-20
: | silt loam. ' i i i i ' i | |
] | ] ! ) | | i | i |
- S ! 0-121Silty clay loam |CL {A=6, A=T) O j 100 |} 100 | 100 {95-100} 36-50 | 20-30
Cape 112-471Silty clay, | CH 1A-7 Y ;100 |} 100 | 100 195-100) 50-70 | 30-45
! ! silty clay loam| ' | . i | | !
147-6013ilty clay loam,|CL 1A-6, A-7} O } 100 | 100 | 100 {90-100} 36-50 | 20-30
b ! silty clay. ' H | ' ' i | ' |
] | i | ! | i | i | '
Y2hmmm e ce e t 0-6 1Silty clay===-==~ {CH, CL, 1{A-7 i 0 } 100 | 100 {95-100{95-100} 45-80 | 25-45
Karnak ' | ! MH i ! ! ! ' i | |
| 6-751Silty clay, clay!CH, MH, |A-7 ] i 100 | 100 195-100}95-100{ 45-80 | 23-38
| | } CL ' | ! | ' | ) |
' | ) i i -! ' ] i ] i
o T - i O=14)Loamemmecemee e {ML, CL, A=-4 i 0-10 | 100 | 100 [80-95 {75-95 | 20-35 | 2-10
Burnside | i i CL-ML i i i i i 1 i ]
114-63|Flaggy loam, 1sCc, GC, {A-2, A-4110-60 |35-80 130-60 {30-50 |26-45 | <20 | NP-10
! ! flaggy sandy SM, GM | ' | ! ' ] |
H ! loam, channery i i i | i i | i
] ! loam. ' ' ' ! ' ! ) i
| | ' ! | | | ' |
i ' i ' i | i | i

| bedrock.
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Absence of an entry means data were not available or were not

[The symbol < means less than; > means greater than. The erosion tolerance factor (T) is for the entire profile.
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TABLE 15.--PHYSICAL AND CHEMICAL PROPERTIES OF SOILS--Continued
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# See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 16.--SOIL AND WATER FEATURES--Continued
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* See description of the map unit for composition and behavior characteristics of the map unit.
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TABLE 17.--ENGINEERING TEST DATA
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TABLE 17.--ENGINEERING TEST DATA--Continued
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TABLE 17.--ENGINEERING TEST DATA--Continued
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TABLE 18.--CLASSIFICATION OF THE SOILS

[An asterisk in the first column indicates that the soil is a taxadjunct to the series. See text for a
description of those characteristics of the soil that are outside the range of the series])

-
1
Soil name H Family or higher taxonomic class
1
! .
|
i
Alford----cocmemmccceaaa | Fine-silty, mixed, mesic Typic Hapludalfs
Banlicececccmccmrccccccaaa i Coarse-silty, mixed, nonacid, mesic Aeric Haplaquepts
Baxter---—--—sceccccmcceaa-o { Fine, mixed, mesic Typic Paleudalfs
Birdse---ccocccmmccccaaaao { Fine-silty, mixed, nonacid, mesic Typic Fluvaquents
Bowdre-=m=-c-cececcccccauan- } Clayey over loamy, montmorillonitic, thermic Fluvaquentic Hapludolls
Burnside-~~e-c-ccccccana_-- { Loamy-skeletal, mixed, acid, mesic Typic Udifluvents
#CairQemmeccmccc e emeeeeee i Clayey over sandy or sandy-skeletal, montmorillonitic, thermic Vertic Haplaquolls
Cape-=--ccmcmmcmcccccceen i Fine, montmorillonitic, acid, mesic Typic Fluvaquents
Darwinecececececcemcemcccccaaa- { Fine, montmorillonitic, mesic Vertic Haplaquolls
Drury—--—mroccccmc e ! Fine-silty, mixed, mesic Dystriec Eutrochrepts
DUPO===mmr—smcccccmc e { Coarse-silty over clayey, mixed, nonacid, mesic Aquic Udifluvents
Elsaheecemomcmmccccc e | Loamy-skeletal, mixed, nonacid, mesic Typic Udifluvents
Gorham--==—caccccme—cmccaa- i Fine-silty, mixed, mesic Fluvaquentic Haplaquolls
GOSSmmomm e mcc e e cmee { Clayey-skeletal, mixed, mesic Typic Paleudalfs
Haymondee=ecmmcccmccccccaee { Coarse-silty, mixed, nonacid, mesic Typic Udifluvents
Hosmer--—ececceaceccnenccccanao { Fine-silty, mixed, mesic Typic Fragiudalfs
JaCObewmccc e i Very-fine, montmorillonitic, acid, mesic Vertic Haplaquepts
Karnak-ec-ceceemccccccaaan~- { Fine, montmorillonitic, nonacid, mesic Vertic Haplaquepts
Medway-«scecccccenramaaaa- i Fine-loamy, mixed, mesic Fluvaquentic Hapludolls
Neotoma—=e-mecccocaaccnuaaa { Loamy-skeletal, mixed, mesic Ultic Hapludalfs
PiopoliS-==—cccccccmmancaa { Fine-silty, mixed, acid, mesic Typic Fluvaquents
*3arpy-----ccmemeemcccmeaaa | Mixed, mesic Typic Udipsamments
Stoy-==mmmmcccccc s { Fine-silty, mixed, mesic Aquic Hapludalfs
Ticemmmmmmm N | Fine-silty, mixed, mesic Fluvaquentic Hapludolls
Wakeland-=--memmecccacaaa- | Coarse-silty, mixed, nonacid, mesic Aeric Fluvaquents
Ware------- B e L i Coarse-loamy, mixed, thermic Fluventic Hapludolls
Wellstone--ccemmcmccaemcaaao | Fine-silty, mixed, mesic Ultic Hapludalfs
Westmoreeeemcemceccccaaaa- | Fine-silty, mixed, mesic Typic Hapludalfs
Zanesville-meceomccccacaaa { Fine-silty, mixed, mesic Typic Fragiudalfs
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