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How to Use THE SOIL SURVEY REPORT

HIS report is about the soils of Clark

County, Ohio. It describes each kind
of soil in the county and tells how you can
use it, how to take care of it, and what
yields you can expect. The 80il map shows
the location and extent of each kind of
soil.

SOILS OF A FARM

If you are a farmer or if you work with
farmers, you probably want to know about
the soils of a farm or small tract. First
find the right place on the soil map. The
map shows township and section lines,
towns and villages, roads, streams, most
of the houses in rural areas, and other
landmarks. Remember that an inch on
the map is 2.64 miles on the ground.

Each kind of,soil is marked on the map
by a symbol made up of two letters; for
example, the symbol Bx identifies Belle-
fontaine silt loam, undulating phase. On
the margin of one of the map sheets are
printed the names of all the soils mapped
in Clark County, the symbols that identify
them, and the color in which each is shown
on the map. Look up the symbols in the
map legend to find the names of your soils.

Then you can refer to the soil description
in the report.

Suggestions for managing each soil are
contained in the section, Use and Manage-
ment of Soils. Yields that you can expect
from common erops are shown in table 5.

SOILS OF THE COUNTY AS A WHOLE

A general idea of the soils is given in the
section on soil associations. This section
tells about the major kinds of soils and the
patterns in which they occur. When read-
ing this section, refer to the soil associa-
tion map (fig. 2). The patterns shown on
this map frequently indicate well-defined
differences in the type of farming, land
use, and land use problems.

A newcomer to the county, especially if
he considers buying land, will want to
know about the climate; types and sizes
of farms; principal farm produets and how
they are marketed; kinds and conditions
of farm tenure; availability of water,
roads, and railroads; and location of
towns and population centers. Informa-
tion about these will be found in the sec-
tion, General Nature of the Area.

This publication on the soil survey of Clark County, Ohio, is a cooperative
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LARK COUNTY, which covers approximately 400 square miles of

west-central Ohio, in the valleys of the Little Miami and Mad
Rivers, is primarily agricultural. More than 86 percent of its area is
in farms. Livestock, principally hogs, is the major source of farm
income. Good yields of corn, wheat, hay, and white potatoes are pro-
duced where the soils are suitable for crops and are well managed.
Crop yields, and consequently the number of animals that can be raised
could, in almost every part of the county, be increased by additional
fertilization, crop rotation, erosion control, or proper drainage. To
provide a basis for the best agricultural use of the land a cooperative
soil survey was made by the United States Department of Agriculture
and the Ohio Agricultural Experiment Station. Field work was com-
pleted in 1949. Unless otherwise specifically indicated, all state-
ments in this report refer to conditions in the county at that time.

GENERAL NATURE OF THE AREA

LOCATION AND EXTENT

Clark County, in the west-central part of Ohio, covers approximately
400 square miles, or 257,305 acres. It is bounded on the north by
Champaign County, on the west by Miami County and a part of Mont-
gomery County, on the south by Greene County, and on the east and
part of the south by Madison County (fig. 1).

Springfield, the county seat and largest town, is on United States
Highway 40 near the center of the county, close enough to both Colum-
bus and Dayton to feel the trade influence of those cities. Springfield
is highly industrialized and is the natural center of trade for the
county.

SETTLEMENT AND DEVELOPMENT OF THE COUNTY

Clark County was organized on March 1, 1818, from parts of Cham-
paign, Madison, and Greene Counties (7).2 It was named for Gen.
George Rogers Clark of Revolutionary War fame. The city of Spring-
ﬁelc%, county seat since the county’s organization, was incorporated in
1827.

According to the original surveys of the United States public lands
(6), the area now in Clark County once included parts of the Virginia
Military Tract, the Symmes Purchase, and the Congress Lands of
Ohio. The Congress Lands and Symmes Purchase Lands were sur-
veyed in mile-square sections; the Virginia Military Lands were not

?Italic numbers in parenthesis refer to Literature Cited, p. 139.
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FicUure 1.—Location of Clark County in Ohio.

sectionalized but surveyed by the metes and bounds method.

Before the first white settlers arrived, the county was part of the
territory of the Shawnee Indians. The region was known as the Ohio
Country, and for many years the Irench, British, and Indians con-
tested for ownership.

Settlement was particularly rapid between 1795 and 1808. The
early settlers came largely from Virginia, Pennsylvania, New Jersey,
and New England. They were mainly of English, German, and
Scotch-Irish ancestry. Most of the present rural population is made
up of descendants of the early settlers.

According to the 1950 census, the population of the county was
111,661, of which 82,284 was urban (nearly all in Springfield) and
29,877 was rural. Population is fairly evenly distributed, but some-
what heavier near towns and trading centers, and apparently somewhat
influenced by proximity to railroads, by land prices, and by the nature
and lay of the land. Normally, the best agricultural soils are the most
sparsely populated. Springfield, the county seat, is a highly indus-
trialized city.
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At the time of the survey, Clark County was served by lines of the
New York Central System, the Pennsylvania Railroad, the Erie Rail-
road, and the Detroit, Toledo and Ironton Railroad.

The county is crossed by Federal highways 40, 42, and 68, and by
several paved State highways. County and township roads, some
gravelled but most of them paved, reach all communities and homes.

Local and transcontinental buses serve most of the principal towns.
Many trucking companies haul freight on regular schedules between
traffic centers. Springfield has a modern municipal airport.

PHYSIOGRAPHY, RELIEF, AND DRAINAGE

Clark County is entirvely within the Till Plains section of the Central
Lowland physiographic province. Its present topography and drain-
age pattern were formed largely by glacial action. The ice sheets
scoured away hilltops and filled valleys with glacial debris. When
the glaciers melted and retreated, the glacial drift they left formed
knobby hills and hummocky ridges along the moraines and level
plains between the moraines.

Physiography—The land surfaces of the county fall into five
general divisions: (1) level flood plains and low outwash terraces of
the stream valleys; (2) slightly higher, level to gently undulating
benches or outwash deposits of the glacial valleys; (3) rolling to steep
valley walls, produced either by stream dissection or constructive
morainal deposits; (4) predominantly undulating divides of the gen-
eral upland level (mainly on the till plains) ;and (5) recessional or
end moraines and kames (pl. 1) that protrude above the general up-
land level.

Relief—In general, the slope pattern is complex in the uplands ans
uniform and simple along the larger drainageways. Relief ranges
from level to steep but is predominantly undulating. Level areas o
cur principally on stream flood plains, outwash plains, valley trains
and terraces, and in upland depressions and flats, particularly on th
till plains. Hilly to steep areas occur most extensively along the
valley walls of the major drainageways and in the moraines.
These hilly to steep areas are in Pleasant and Moorefield Townships, in
the northern and eastern parts of Springfield Township, and in the
southeastern part of Mad River Township. Along the west wall of
Mad River valley, between the Champaign County line and United
States Highway 40 and for some distance westward, the topography
is rough and steep and has apparently been formed in part by erosion
that has taken place since the last glaciation. Otherwise, the topog-
raphy of the county is essentially the same as when the Late Wiscon-
sin ice sheet retreated.

The upland is about 1,000 to 1,100 ® feet above sea level; it slopes
gently to the southwest. The highest elevation in the county, about
1,250 feet, occurs about 2 miles northeast of Catawba near the Cham-
paign County line. The lowest, 820 feet, is in the southwestern corner
where the Mad River crosses the county line.

Drainage—All the streams in Clark County, except the North Fork,
flow into the Little Miami River or the North Fork Little Miami River,

# Elevations from U. S. Geological Survey topographic sheets for Clark County,
Ohio.
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both of which empty into the Ohio River. The North Fork empties
into the Scioto River, southeast of the county. The Mad River, the
master stream of the main drainage system, enters the county just west
of Bowlusville on the Champaign County line and flows diagonally to
the southwestern corner. The Little Miami River heads in the county,
about 314 miles northeast of South Charleston, and leaves the county
about 1 mile east of Clifton.

The larger streams have cut down through the glacial drift to bed-
rock, but only in their lower courses. The Mad River strikes limestone
bedrock near Springfield ; from that point downstream the boundaries
of the river valley are well-marked by steep limestone walls (4).
Buck Creek first cuts into the limestone at Lagonda, in the city of
Springfield. The Little Miami River has cut a harrow gorge through
the limestone at Clifton.

GEOLOGY*

Preglacially, the topography and drainage of Clark County were
mature; the uplands were fairly well dissected and the stream valleys
were moderately cut. Glaciation affected the topography in different
ways, depending upon the balance between the rate at which the glacier
moved south and the rate at which the ice melted at the southern edge.

Recessional moraines—Where the rate of melting about equaled
the rate of the forward movement of the ice, glacial debris piled up to
form rolling to hilly hummocks known as recessional moraines. These
formations are normally continuous along their long axes but are
occasionally broken or isolated.

Ground moraines.—Between the recessional moraines are relatively
broad, undulating to almost level plains called ground moraines or
till plains. These were formed when the melting of the ice was much
more rapid than its forward movement. The glaciers withdrew uni-
formly, leaving a thoroughly mixed mass of stone flour, clay, pebbles,
and gravel, called glacial till.

Outwash plains and valley trains—During warm periods, rapid
melting of the glaciers created great floods, which spread out in the
lowlands to form large rivers. Many of these rivers were several
miles wide near the edge of the ice in warm seasons; during colder
seasons they diminished or disappeared. The waters from the melting
ice carried large quantities of materials ranging in size from the finest
clays to large cobblestones. Cobblestones, pebbles, and coarse sands
were deposited in swift water, finer sands in more slowly moving
water, and silts and clays in the relatively quiet waters of temporary
lakes or ponded areas. All of these deposits are known as outwash
plains and valley trains. In Clark County they consist mostly of
well-assorted stratified sands and gravel. The deposits 1aid down by
flowing glacial waters are glaciofiuvial deposits; those laid down in
temporary lakes and ponded areas are lacusirine deposits.

All glacial deposits, whether laid down by ice or glacial water, are
known collectively as glacial drift.

*Basic information for this section obtained from the following: Report on
Water Supply in Clark County (2) ; Soil Survey of Fulton County, Indiana (§) ;
Soil Survey of Miami County, Ohio; and information from R. P. Goldthwait,
Dept. of Geol., Ohio State Univ.
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GLACIAL HISTORY

Clark County has been affected by four periods of glaciation. The
first of the glaciers, the Kansan or pre-Kansan, did not extend south
as far as Clark County, but it dammed up the preglacial Teays River
to the northwest and caused the drainage flow to shift from northwest
to southwest. Apparently, the drainage pattern was not materially
altered by succeeding glaciations.

After the Kansan ice sheet receded, there was a long period marked
by no surface disturbances except stream entrenchment.

The first ice sheet that covered Clark County was the Illinoian; it
was followed by the Karly Wisconsin and the Late Wisconsin. These
glaciers destroyed all higher forms of life in their path; they pul-
verized rock and other material, and carried some rocks hundreds of
miles and deposited them far from their sources.

After the recession of the Late Wisconsin ice sheet, Clark County
was covered by glacial drift ranging from a few feet to more than a
hundred feet thick. This mantle of glacial drift, from which the
soils of the county have developed, was derived to a large extent from
the Niagara dolomites that underlie most of the county, and to a
Iesser extent from calcareous shales and limestone. Formations over
which the glacier passed, north and west of Clark County, have also
contributed to the glacial drift. These formations are Monroe dolo-
mite ; Columbus limestone; Ohio shale; and crystalline rocks, such as
granite and quartzite, from the Canadian highland. Most of the
large boulders in the drift are granite or quartzite, which are resistant
to weathering.

The extensive moraines and valley trains of this region were pro-
duced chiefly by two lobes of the Late Wisconsin ice sheet. A highland
in Logan County, north of Clark County, caused the advancing ice
mass to separate into two distinet lobes. One lobe, the Scioto, advanced
into Clark County from the northeast, through the preglacial Scioto
Valley; the other, the Miami, came from the northwest, through the
preglacial Miami Valley.

Apparently, the two lobes came together in Clark County. Then
each receded in the direction from which it had advanced and left
recessional moraines having north-south axes rather than the more
usual east-west axes. The Scioto lobe left five recessional moraines,
which mark five different positions of the ice front. These five
moraines merged in eastern Clark County and western Madison
County. They formed a heavy concentration of morainic materials,
mostly unassorted till or gravel and sand. In the eastern part of the
Scioto lobe (from the Reesville moraine eastward), the soils derived
from glacial till are shallower to lime, have heavier textured B,
horizons, and are apparently younger than are comparable soils else-
where in the county.

The Miami lobe left two distinct moraine belts. Its morainic mate-
rials are mainly unassorted till. In places, however, the material is
stratified sand and gravel, which may be exposed at the surface.

CLIMATE

The climate of Clark County is temperate, humid, and continental.
Summers are generally hot and humid; winters are cold but not
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extreme. The average annual rainfall is about 38 inches. Tempera-
tures are fairly uniform throughout the county. Table 1 gives climate
data recorded at Dayton, Ohio.

TaeLe 1.—Normal monthly, seasonal, and annual temperature and
precipitation at Dayton, Montgomery County, Ohio

[ELEvaTioN, 745 FEET]

Temperature 1 Precipitation 2
T I
!
Month Abso- . Abso- Total | Total | Aver-
Aver- | lute lute ' Aver- | for the | for the| age
age maxi- | mini- age driest |wettest| snow-
mum | mum year year fall
°F. °F. ° F. | Inches | Inches | Inches | Inches
December_ . .___.__ 32. 7 65 —8 2. 55 1. 32 2. 22 3.7
January.___________ 29. 6 67 — 16 2. 48 1. 39 9. 81 7.3
February.__._______ 31 4 69 -9 3. 87 1. 07 5. 02 4.4
Winter._ __.___.__ 31.2 69 — 16 8. 90 3.78 | 17.05 15. 4
March_._____._______ 42. 2 84 5 3. 58 2. 98 2. 56 2.7
April . ________ 51.5 89 22 3. 91 95 4, 32 .9
May. . ____._ 63. 4 92 31 4. 20 90 2. 87 ®
Spring. - .- 52. 3 92 5111.69 | 4.83| 9.75 3.6
June._. . __.________ 72. 9 98 40 3. 27 3. 45 4. 34 0
July . 76. 4 101 49 3.23 2. 14 2. 54 0
August-____________ 74. 9 103 42 2.78 3. 47 5. 74 0
Summer__________ 4.7 103 40 1 9.28 9.06 | 12. 62 0
September._________ 67. 2 98 34 2. 29 4. 09 4. 81 .2
October____________ 56. 7 89 21 2. 95 .15 2. 55 1.3
November_..________ 42. 9 76 0 2. 43 1. 83 4. 81 3.7
Fall . __________ 55. 6 98 0 7.67 6. 07 | 12. 17 5.2
Year_ . ______. 53. 4 103 —16 | 37. 54 [+23.74 551. 59 24, 2

! Average temperature based on a 19-year record, 1935-53; highest and
lowest temperatures from a 20-year record, 1911-30.
2 Average precipitation based on a 19-year record, 1935-53; wettest and driest
ye?r’% based on a 42-year record, 1912-53; snowfall on a 20-year record, 1911-30.
race.
4 In 1950.
5 In 1937.

The average date of the last killing frost in spring is April 18, and
of the first in fall, October 24. The latest recorded killing frost in
spring occurred on May 25, and the earliest in the fall on October 6.
The frost-free period averages 189 days. Crop damage by frost is
rare. Occasionally fruit crops are affected by a late spring frost, or
corn or soybeans by an unusually early fall frost. Winter crops may
be damaged by heaving, especially where the soil is fine textured or 1s
impertectly or poorly drained.
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The grazing season usually lasts from late April to mid-November.
Beef cattle generally stay in pasture through all but the most severe
winter weather, but dairy cows are pastured for only short periods
during the winter.

Rainfall is fairly evenly distributed through the growing season,
but is heaviest in spring and summer and lightest in fall. Most of
the creek bottoms are flooded at least once during spring and summer.
Late spring and summer rains often come as downpours, and much
of the water runs off before it can be absorbed. Fall, winter, and
early spring rains are likely to be slow and steady. A little snow and
sleet fall during the winter, but snow seldom stays on the ground
more than a few weeks.

Occasionally a dry period in late summer or early fall will reduce
crop yields, especially on shallow or coarse-textured soils. Prolonged
wet weather during the growing seasons may harm crops on the in-
adequately drained soils. The poorly drained soils also are slow to
warm up 1n the spring, and as a result, cultivation and seeding may be
delayed so long that a corn crop will not mature before frost. Asa
rule, however, the climate is favorable for the crops commonly grown
n the county.

Clark County is not subject to high winds. The average wind
velocity is between 8 and 10 miles an hour. Prevailing winds are from
the southwest. Hailstorms and tornadoes are rare and, when they do
occur, are localized.,

WATER SUPPLY

All parts of Clark County have ample water for livestock and for
domestic uses (2). Some rural households obtain water from streams,
but in most places the sources are the water-bearing layers of the
glacial drift, principally sand and gravel deposits in the moraines,
outwash valleys, and buried valleys. Glacial till, where it is deep
enough, also furnishes some water. Wells in the glacial till are usually
drilled, except where the till mantle is rather thin.

All over the county, the glacial drift is underlain by water-bearing
sedimentary bedrock. Water can be obtained from this rock if the
glacial deposits are too thin or too dense to supply ground water for
local needs. The water from the bedrock, however, has a high content
of calcium and magnesium salts, in some places so much that it is
unsuitable for consumption.

VEGETATION

All of Clark County is within the deciduous forest region of the East
Central States. Most of the area was originally covered by a dense
hardwood forest, but there were significant acreages of prairie, and
many small marshes and bogs. Except for small amounts sold, or
used for fuel or building material, most of the timber cut by the pioneer
settlers was burned. Later, the sale of lumber became an important
source of farm income. During this period the forests were almost
completely leveled. All that now remains of the extensive timber
tracts are small scattered woodlots, presumably never cleared and gen-
erally on soils unsuitable for crops.
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The trees, shrubs, grasses, and other plants most common in the
county are identified by common and scientific name in the following

list.
TREES
Scientific name Common name
Acer rubrum.__ - Red maple.
A. negundo J Boxelder.

A. saccharumy. . __ . __________.
Aesculus glabrae.
Carpinus carolinian@—— ... ____.
Carya ovate__..._
C. cordiformis___

C. laciniosa
C. tomentoSa____.
Celtis occidentalis
Cornus florida___
Crataegus spp
Fagus grandifolie_____ . __________.
Frazinus emericant - ___.____.
Gleditsia triancanthos
Juglans nigra
Lirtodendron tulipifera____ . _____.
Morus rubre_ - _____
Ostrya virginian@_ ——— . ______
Platanus oceidentalis_ . ________.
Populus heterophylla__________________
P. tremuloides
Prunus serotina
P. americana . _______________________
Quercus alba__._______
. bicolor
. COCCINEA
. dimbricaria . __
. MACrOCATY Q.
. marilandic@e—__ . _________.__.

. stellata—— .
Cwelutine L _
saliw nigra
Tilia americant . _ ..o _____

LOVLOOTOD

Sugar maple.

Ohio buckeye.

Bluebeech or American hornbeam.
Shagbark hickory.

Bitternut hickory.

Pignut hickory.

Shellbark hickory.

Mockernut or white hickory.
Hackberry.

Dogwood.

Hawthorn.

Beech.

White ash.

Honeylocust.

Black walnut.

Yellow-poplar or tuliptree.”
Red mulberry.

Ironwood or American hophornbeam.
Sycamore or planetree.
Cottonwood or swamp poplar.’
Aspen.

Wild cherry or black cherry.’
‘Wild plum.

‘White oak.

. Swamp white oak.

Scarlet oak.
Shingle oak.
Bur oak.
Blackjack oak.
Pin oak.

Red oak.

Post oak.
Black oak.
Black willow.
Linden.
American elm.
Slippery elm.

SHRUBS, GRASSES AND OTHER PLANTS

Andropogon SCOParims .. .. ___.
Asclepias sullivanti . ___ . __________
Calamagrostis canadensis . __________..__
Cephalanthus occidentalis_______ _____ .
Corylus americane._____._____________
Hibiscuspalustris___ . ____ .. ___.____
Phragmites cummunis - .. ______
Rubus spp._.__
Silphium terebinthinaceum.._______._____.
Spartine pectinate . ________ . _______.
Tripsacum dactyloides_.________________

1 Standardized common name (8).

Prairie beardgrass.

Sullivant milkweed.

Bluejoint reed bentgrass or blue-
joint reedgrass.!

Buttonbush.

Hazel or filbert.!

Swamp rose.

Tall reedgrass.

Blackberry.

Prairie dock or rosenweed.!

Sloughgrass or prairie cordgrass.”

Gamagrass.
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The native vegetation of the county has been classified in four major
associations (7).

Beech-maple association.—This association of vegetation occurred
only west of the Mad River valley. It was principally on the imper-
fectly drained Crosby soils, which are particularly extensive in this
area, and possibly on the Homer soils also. The relief in this area is
generally nearly level to gently undulating, and natural drainage is
imperfect. The dominant trees were beech and sugar maple; also
represented were white ash, white oak, shagbark hickory, wild cherry,
linden, dogwood, ironwood, black oak, American elm, slippery elm,
bitternut hickory, shellbark hickory, and yellow-poplar.

Subtypes of the beech-maple association were the maple-beech,
situated on higher better-drained soils, principally the Celina, Ran-
dolph, Bronson, and Miami; and the wet-beech, which occupied small
poorly drained areas of Crosby soils.

Oak-hickory association.—This association was confined princi-
pally to the area east of Mad River valley, although local areas of
somewhat similar associations occurred to the west. The dominant
trees were white oak, black oak, and shagbark hickory. Other im-
portant trees were wild cherry, dogwood, ironwood, black walnut,
bitternut hickory, white ash, and scarlet oak. The soils that supported
this association were mainly the smoother phases of the Miami, Ken-
dallville, Bellefontaine, Milton, Fox, and Wawaka. These soils are
predominantly undulating to rolling and have good drainage, weil-
developed profiles, and physical characteristics fairly favorable for
plant growth. The steeper phases of these soils supported post oak,
shingle oak, pignut, hickory, and mockernut hickory, besides the
dominant trees of the asosciation. The Celina, Randolph, and Bron-
son soils in this area had chiefly bur oak, shingle oak, red oak, pin oak,
and shellbark hickory.

Swamp-forest association.-—This association consists of the low-
land type of forest that occurred on the flood plains of streams, imper-
fectly drained upland flats, very poorly dramned upland depressions,
and 1n marshes and bogs. In many places, it succeeded the grass vege-
tation of the wet prairies and bogs. The characteristic tree growth
near the streams was the black willow-cottonwood-sycamore associa-
tion. On the Genesee and other deep, well-drained alluvial soils, the
vegetation association was composed of elm, red maple, boxelder, hack-
berry, Ohio buckeye, honeylocust, and black walnut. Very poorly
drained, dark-colored soils (Brookston, Millsdale, Westland, Mahalas-
ville, and Sloan) of the uplands, terraces, and bottom lands supported
an association dominated by elm, white ash, and soft maple and that
also included some red oak, linden, swamp white oak, bur oak, and
shellbark hickory. Of less importance in the swamp forest were
boxelder, bluebeech, hackberry, pin oak, red mulberry, hawthorn, and
aspen.

The Crosby and Homer soils east of the Mad River supported an
elm-white ash association, in which shagbark hickory, pin oak, red oak,
swamp white oak, and bur oak were also represented.

Prairies.——The prairie areas in the county were small and scattered,
but practically all were within the oak-hickory association (7). The
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wet, prairies were actually more like savannas than true prairies.
They occurred in several kinds of locations: On very poorly drained
level or depressed uplands, around drainageways or headwaters of
small streams (Kokomo soil); very poorly drained level areas on
terraces (Abington and Needham soils); and sites of former bogs
and marshes (Carlisle and Warners soils).

These savanna areas were wet in the early part of the year but were
subject to summer droughts. The dominant vegetation was com-
posed of tall reedgrass, sloughgrass, bluejoint reed bentgrass, prairie
dock, and Sullivant’s milkweed; there were also scattered trees and
groves, mostly of bur oak and elm. Presumably, the wet prairie
vegetation was succeeded by a swamp forest.

The dry prairies occurred on excessively drained gravelly morainic
ridges (Rodman soils and steep phases of Bellefontaine soils) and in
{ringes on high ground surrounding the wet prairie (Warsaw soils).
In the dry prairie, gamagrass and little bluestem developed. On the
moraines and gravel terraces were open groves of white oak, post
oak, and blackjack oak, known as oak openings. Secrubby growths
of blackberry, hazel, wild plum, and herbaceous vegetation covered
much of the dry prairie.

The small glacial lakes and ponds have been wholly filled by silt
and plant remains, so they now contain organic soils. The original
distribution of vegetation in these bogs ranged from the submerged
aquatics, through the floating aquatics, the aeroaquatics, the bog or
swamp shrubs and grasses, to the willows, dogwood, swamp rose, and
buttonbush of the swamp forest.

AGRICULTURE IN CLARK COUNTY
AGRICULTURAL HISTORY

The Shawnee Indians who roamed this area before the white settlers
came were warlike hunters, but apparently they practiced a crude
form of agriculture. They grew maize, beans, pumpkins, squash, peas,
cucumbers, melons, and possibly potatoes. When Gen. George Rogers
Clark and his Kentucky troops came to Clark County in 1780 to punish
the Shawnee Indians for raiding several Kentucky settlements, they
found extensive cornfields on the Mad River bottom lands, and they
burned nearly 800 acres of ripe corn. The Indians cultivated small
fields, mostly on the flood plains and terraces of the Mad River. They
raised no domestic livestock, but deer, bear, buffalo, grouse, quail,
turkey, and fish were apparently abundant.

Permanent settlement in the area began about 1795. The {fertile
bottom lands and terraces were settled, cleared, and farmed before
the upland areas. By 1810, about 500 acres of land was under
cultivation.

To the early settlers, food and shelter were the primary considera-
tions. The forest that covered most of the county furnished building
material and fuel. Wild game and fruits furnished some of the food.
An acre of land could be bought for 2 dollars, but trees had to be
felled, the stumps uprooted, and the sod removed before cultivation
could be started. After the land was cleared, subsistence crops such



CLARK COUNTY, OHIO 13

as corn, wheat, oats, potatoes, and vegetables were planted for food
and for feed for livestock. English grasses were soon introduced,
but timothy and red clover were not grown until much later. Some
wheat was grown as a cash crop and shipped to New Orleans. Some
cash income was probably obtaimed from the sale of lumber and other
forest products.

In the early days, when there were no nearby market towns and
transportation facilities were poor, farms were, of necessity, self-
sustaining. Kventunally, gristmills and sawmills were established
along the main streams, and villages and towns grew up around these
business facilities. Prices of farm products were very low, and animal
skins and whiskey were common mediums of exchange.

Between 1810 and 1850, settlement of the area continued, the forest
was almost entirely leveled, and farms were expanded. Markets devel-
oped, and transportation facilities were constructed. In 1830 the
Miami and Erie Canal, in the Miami Valley to the west of Clark
County, was completed. It provided access to many markets and
encouraged the production of corn and hogs. The National Road, the
first national highway constructed by the Federal Government, was
completed to the Ohio-Indiana line in 1840. The Little Miami Rail-
road between Cincinnati and Springfield was opened in 1846.

In the 1850’s, Ohio was the Nation’s leading farm State, and Clark
County was the most populous agricultural county in the west-central
part of the country. At that time, the corn-hog type of farming was
prevalent in the county. Dairying also was fairly common, especially
among Scotch-Irish and Pennsylvania Dutch families. Beef cattle
production started in 1822 when a herd of Shorthorns was introduced.
Between 1850 and 1900, Springfield became a manufacturing center
for agricultural machinery. This encouraged a shift to mechanized
agricultural methods that resulted in increased farm yields.

Early agricultural practices were in general wasteful of soil re-
sources. Little attention was given to systematic crop rotations,
growth of cover crops, prevention of runoff and soil erosion, and the
return of organic matter to the soil. Practically no lime and only small
amounts of fertilizer were used. Although agricultural practices have
improved, there has been little change in the types of crops grown,
or 1n their relative importance.

At the time of the survey, the agriculture of Clark County was
centered around the raising of livestock for sale (mainly hogs), dairy-
ing, and the growing of corn and hay for feed and wheat for cash.
The rapid growth of the city of Springfield has created a home market
for dairy products, poultry and poultry products, vegetables, and
some other agricultural products.

LAND USE

In 1950, 86.8 percent of the county area, or 223,237 acres, was in
farms. There were 1,853 farms, averaging 120.5 acres in size. Approx-
imately 56 percent of the farms were of less than 100 acres, and about
37 percent of the total number of farms were of less than 50 acres.
Most of the small farms are near towns and trading centers. In 1950
distribution of farms by size was as follows:
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Nurr}ber Nufrr;ber
0 0
Size in acres: farms Size in acres—Continued farms
Lessthan 10 ______________ 276 140 to 219 301
10to29 293 More than 219_____________ 282
30to49___ 130
50to99__ . . 345 Total ___ ___________ 1, 853
100to139______ . ______ 226
In 1949 land in farms was distributed according to use as follows:
Acres Acres
Cropland harvested______ 132, 668 ‘Woodland not pastured-_._ 4,246
Cropland used only for Other pasture (not crop-
pasture.. . _____ 26, 300 land and not woodland)_ 31, 657
Cropland not harvested Otherland ______________ 11, 699
and not pastured_______ 5, 066 _—
Woodland pastured.__.____ 12, 201 Total land in farms__ 223, 237

FARM TENURE

In 1950, full owners operated 64 percent of the farms in Clark
County; part owners operated 12 percent; tenants, 22 percent; and
managers, 2 percent. Ownership has increased and tenancy decreased
in recent years. Of the 407 farms operated by tenants in 1950, 240
were operated by share tenants, 69 by tenants paying cash rent, 49 by
share-cash tenants, and 49 by tenants whose rental arrangements were
unspecified. Share tenancy is on a half-and-half basis in most cases.

TYPES OF FARMS

Most of the farm income in the county is from the sale of livestock,
mainly hogs. Some wheat and soybeans are sold for cash, but most
of the corn and oats are fed to livestock on the farm. Dairy products,
horticultural specialties, poultry and eggs, and wool are the other
fairly important sources of farm income.

Based on the major source of income, the 1,853 farms in the county
were classified in 1950 as follows:

Type of farm: Number Type of farm—Continued Number
Livestock ______________ 632 Poultry . ___ 49
Dairy 226 Vegetable___..__________ 15
Field crop_———________ 180 Fruitand nut__.._______ 5
General (primarily crop Miscellaneous and un-
and livestock)_ _._..__ 172 classified ____________ 574

Vegetable farms, principally those producing potatoes, are con-
centrated near New Carlisle on the Fox soils. Most of the livestock
farms are in areas where the dark-colored soils are most abundant.
Dairy farms are most extensive in the rolling areas of light-colored
soils in Pleasant and Moorefield Townships.

LIVESTOCK AND LIVESTOCK PRODUCTS

In the order of their importance, the principal livestock and livestock
products of Clark County are hogs, dairy cows, beef cattle, poultry
and poultry produects, and sheep and wool.

Hogs.—Hog-raising has been the principal source of agricultural
income in the county for many years. The principal breeds of hogs
are Duroc-Jersey, Hampshire, Poland China, and Chester White, in
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that order. Yearly variations in the number of hogs raised depend
largely on the corn-hog price ratio. In some years, it may be more
profitable to sell the corn as grain.

Hogs are raised mainly in Madison and southern Harmony Town-
ships, where the dark-colored upland soils are suitable for growing
corn. Some soybean meal and tankage are purchased to supplement
the home-grown corn. Marketing is done through the livestock auc-
tion yards in Springfield, South Charleston, or Dayton.

Dairy eattle and dairy products.—Dairying is second to hog-rais-
ing as a source of farm income. Dairy farms are most common on the
rolling phases of the Bellefontaine, Kendallville, and Miami soils in
Moorefield, German, and Pleasant Townships. Jerseys, Holstein-
Friesians, and Guernseys are the most popular breeds of dairy cows.
There are a few herds of Ayrshires and Brown Swiss.

Milk is marketed through a milk producers’ association. Whole
milk and cream are picked up and delivered by truck daily to the
various markets. Most of the milk produced in the county is bought
by a milk processing plant in Springfield. A condensing plant at
Marysville (in Union County) uses most of that produced in
Pleasant Township. Dairy farmers in the county purchase substan-
tial amounts of concentrated feed for dairy cattle, including cotton-
seed meal, soybean meal, and dairy-concentrated mill feed.

Beef cattle.—The raising of beef cattle is less important than dairy-
ing in Clark County. The past practice has been to buy feeders to be
finished for market. Now the trend is toward local breeding and rais-
ing of beef cattle. Aberdeen-Angus, Hereford, and Shorthorn, in
that order, are the principal breeds. Ordinarily, good fat cattle are
sold at private sales, and the lower grades are sold through the live-
stock auction yards at Springfield, South Charleston, and Dayton
(in Montgomery County). Most of the feed is grown on the farm,
but some commercial concentrates, mainly soybean and cottonseed
meal, are purchased as supplementary feed.

Poultry and poultry products.—Poultry is important on many of
the small farms of the county, particularly near Springfield, New
Carlisle, and other towns. In 1950, 83,169 chickens were raised in the
county. White Leghorns, White Rocks, Barred Rocks, and Rhode
Island Reds are the most common breeds. Some poultrymen near
New Carlisle market eggs through a cooperative arrangement, but
elsewhere in the county marketing eggs is an individual enterprise.
Eggs and chickens are generally sold at towns and trading centers for
shipment to larger markets: Some commercial mill feed, principally
chicken mash, is purchased to supplement the home-produced grain
feed.

Turkeys, mostly White Holland, and a few ducks, geese, and guineas
are also raised in the county.

Sheep.—Sheep raising is concentrated chiefly in Pleasant Township.
and around South Charleston, where permanent pastures are exten-
sive. In 1949, a total of 15,511 sheep and lambs was sold from Clark
County farms. Most of the sheep are raised locally. The Shropshire
and Hampshire breeds predominate. Some western lambs are pur-
chased to be fattened during the winter and shorn and sold in the
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spring. Lambs are marketed at the auction yards in Springfield or
South Charleston. Wool is sold through a wool producers’ pool at
Columbus. Practically all feed for sheep is produced on the farms.

Work stock.—Horses, mostly grade Percherons and Belgians, are
the principal work stock. Their number has declined as mechanization
of farming has progressed. In 1950 there were 1,026 horses and 49
mules in the county, as compared to 4,419 horses and 291 mules in 1940.
Most of the horses are in Pike and German Townships. Feed for
work stock is raised on the farm.

CROPS

Corn, wheat, and oats, in that order, have been the principal crops
in Clark County. Flax and buckwheat, once minor crops, are no
longer grown in significant quantities. A few new crops, including
soybeans, alfalfa, and sweetclover, have been introduced since about
1919. Table 2 gives the acreage of principal crops and number of
bearing fruit trees and grapevines in the county in stated years.

TaBLE 2—Acreages of the principal crops and number of bearing fruit
trees and grapevines in Olark County, Ohio, in stated years

Crop 1919 1929 1939 1949
Acres | Acres | Acres | Acres
Corn for all purposes__ - . _______________ 84, 858 |55, 147 |48, 821 | 53, 815
Harvested for grain. ____ . __ .. ___._____ 58, 050 |45, 333 144, 688 | 49, 581
Cut forsilage_ - _ . __ . _______.__.. 2,886 | 2,901 | 1, 887 2, 449
Used for forage__.. . . _____________ 23,922 | 6,913 | 2, 246 1, 785
Small grains threshed:
Wheat_ . ... 36, 518 124, 482 |27, 530 | 33, 168
Oabs. oo 11,422 119, 554 | 4,128 | 9, 929
Barley_ . _..__ 249 | 1,197 | 1,294 406
Rye oo . 5,059 | 1, 706 966 228
Soybeans harvested for beans.._.__._____.____ ¢ ™ 4, 548 7,761
Allhay._ . __ 21, 185 |22, 136 |23, 776 | 23, 446
Timothy and clover, alone or mixed..____ 18, 809 (15, 746 (10,177 | 13, 730
Alfalfa_ . ____.__ . __. 2,075 | 4,135 | 9,001 8, 577
Other cultivated grasses. . ______________ 51 121 494 584
Annual legumes_ _ _____________________ 100 | 1,457 | 3,474 170
Small grains cut green_.__ .. ______.___ 150 677 630 385
Trish potatoes. - .. _________.._. 1,254 | 1,015 880 1, 066
Vegetables harvested forsale________.________ 419 508 591 137
Berries and other small fruits harvested for
sale. . 116 50 100 14
Num~ | Num- | Num~ | Num-
ber 2 ber 2 ber % ber 2
Apple trees. - .o ___________________ 37,513 {18, 125 |12, 601 7, 827
Peach trees_ _ _____________________.________ 11,715 | 9,560 | 3,993 5, 069
Pear trees_______ . ________ 5,624 | 3,241 | 2, 754 800
Plum and prune trees_ . . ________.___..__. 3,544 | 1,374 785 390
Cherry trees_ _ _ _______ . ___.___._ 13,167 | 2,078 | 1,022 292
Grapevines. . _ oo 4,263 | 2,561 | 4,454 787

1 Not reported.
2 Number in the census year, which is 1 year later than the crop year shown
at head of column.
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Corn.—This has always been the most important crop. In 1950 it
occupied nearly 25 percent of the land in farms and about 40 percent
of the cropland harvested. The increase in yield is attributable
principally to the introduction of hybrid varieties of corn, but im-
proved management practices have also contributed. )

Corn is grown in all parts of the county, on many different kinds of
soils, but the best yields are obtained on dark-colored, poorly drained
soils that have been artificially drained. Most of the corn 1s used to
feed livestock on the farm where it is grown. Only a few acres of
corn is cut green for silage, and very little of the crop is ground for
human consumption. Corn is sold as a cash crop from a few of the
corn-hog farms in the vicinity of South Charleston and on the bottom
lands of the Mad River.

Corn is normally planted during the latter part of May and har-
vested late in October or in November. Two-row planters are com-
monly used for planting, and row-crop tractors for cultivating. Most
of the crop is harvested with cornpickers; a little is cut with corn
binders and shocked in the field. A few fields are planted on the
contour, but the rectangular field pattern is more common.

Wheat.—Winter wheat has long been the most important small-
grain crop. Itis grown throughout the county on many different soils
of the uplands and terraces. Very little is grown on the first-bottom
soils because of the danger of floods and the tendency of small grains
to lodge on such fertile soils. The nearly level, least eroded phases of
the Fox, Bellefontaine, Kendallville, Miami, Milton, and Wawaka
soils are considered the best wheat soils in the county. Average yields
have increased from 12 bushels an acre in 1890 to 23 bushels an acre
in 1950. Most of the wheat is sold as a cash crop.

Wheat is normally planted between September 28 and October 15,
unless the corn is late in maturing or weather is unfavorable. It is
harvested around the first week in July, most of it by combines but
some by binders.

Hay and forage.—Hay is very important in the agricultural
economy of the county. The principal hay crop is mixed red clover
and timothy. Timothy and clover are grown separately to some ex-
tent. In 1949, a total of 13,730 acres of clover and timothy, mixed or
alone, produced 17,539 tons of hay, an average of about 1.3 tons an
acre. Alfalfa, alsike clover, Ladino clover, smooth bromegrass, and
orchardgrass are sometimes seeded as part of the hay mixture.

_Alfalfa has become an important crop since 1910. The average
yield is about 2 tons an acre. Alfalfa is grown most extensively in
areas where the soils are in good physical condition and are main-
tained in a high state of productivity by good management. Good in-
ternal drainage is particularly important. An alfalfa crop usually
remains on the land for 2 years or more.

In some years, a considerable acreage of soybeans is cut for hay.
Normally, the acreage of sweetclover or small grain cut for hay is
very small.

Timothy and other forage grasses are seeded in fall with the winter-
sown small grains, but legumes are seeded in the small grains the
following spring between March 1 and April 15.

386373—58——2
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Hay is cut with mowing machines when in full bloom; it is cured,
raked into windrows, and loaded on racks with a hay loader. Most
of it is stored in barn haymows, but some is baled or stacked in fields.
Pickup balers are increasing in number, and some mow dryers are in
use.

Other small grains.—OQOats are not well adapted to the climate and
are grown only to a limited extent. However, after a year in which
the corn matures so late that winter wheat cannot be planted, some
farmers may have to use spring oats as the small grain in the rotation.
QOats are usually planted in the middle of March or early in April
and are harvested about the middle of July. The climate is too severe
for winter oats.

Rye, as a grain crop, has decreased in importance since 1919 and at
present occupies only a small acreage. Barley has never been an im-
portant crop, but the acreage increased substantially between 1929
and 1939, probably because the wheat acreage was limited by Federal
allotments. Since that time, the barley acreage has declined again.

Soybeans.—This crop, first grown in the county between 1920 and
1930, now occupies substantial acreages. Soybeans are grown mostly
on the dark-colored soils. Most of the crop is harvested for beans and
sold as a cash crop. In 1949, the average yield was about 25 bushels
of beans an acre.

Soybeans are planted in May and harvested in the fall. Early
maturing varieties are most commonly used, so that they can be har-
vested before it is time to plant winter wheat. They may be planted in
rows or drilled. If they are planted in rows, they are cultivated with
corn cultivators. If soybeans are planted after corn in the rotation,
fertilizer ordinarily is not used.

Potatoes.—Potato-growing on a commercial scale is centered about
New Carlisle. In 1949, the average yield was about 284 bushels an acre.
Commercial growers ordinarily fertilize heavily at planting time
and sow Iye as a cover crop and green-manure crop after the harvest.
The light-colored Fox soils are preferred for potatoes, which are liable
to rot in dark-colored soils. About one-quarter of the 1949 acreage
was irrigated. The Irish Cobbler is the most common variety; the
Katahdin and Petoskey varieties are also grown.

Rotation pasture.—These pastures are hay meadows that are used
for grazing after enough hay has been harvested to feed the livestock
on the farm. Nearly half of the pasture in Clark County is of this type.
The vegetation consists principally of timothy, clover, and alfalfa,
mixed in some places with sweetclover, Ladino clover, and bromegrass.
The pastures benefit from fertilizer applied to other crops in the rota-
tion and are generally of good quality.

Minor crops.—Garden vegetables are grown chiefly for home con-
sumption. Most farmers have small plantings of potatoes, snap beans,
string beans, wax beans, sweet corn, tomatoes, lima beans, sweet-
potatoes, peas, lettuce, cabbage, carrots, onions, beets, turnips, radishes,
squash, melons, peppers, cucumbers, greens, and other vegetables.
Some tomatoes and sweet corn are sold to local markets or canneries.
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There were several commercial apple and peach orchards in the
county in 1950. Most farms have a few fruit trees producing small
quantities of apples, peaches, pears, plums, and cherries for family use.
The number of fruit trees has declined drastically in recent years.
Grapes, raspberries, strawberries, blackberries, and other small fruits
are also grown on many farms, mainly for home use.

Maple sirup and sugar have been produced locally in the past, but
other forest products are of minor importance.

The growing of ornamental shrubs, plants, trees, seeds, and other
horticultural specialties is a fairly important source of income in

Clark County.
PERMANENT PASTURES

Permanent pastures occur most extensively on the dairy and live-
stock farms, particularly in the hilly areas of Pleasant Township.
Ordinarily, soils that are not well suited for crops, such as the hilly
and steep phases of the Bellefontaine, Kendallville, Miami, Rodman,
and Fox soils, the level phase of the Crosby soil, the Carlisle soils,
and the bottom lands are used for permanent pasture.

The pasture vegetation is usually Kentucky bluegrass mixed with
some whiteclover, although some pastures seeded by the trash-mulch
method consist of smooth bromegrass, Ladino clover, and alfalfa.
Fertilization and liming of pastures are not common practices, and,
generally, little attempt has been made to improve pastures. Many
are overgrazed and not mowed regularly. Undesirable plants, such
as bullthistle, Canada thistle, teasel, ironweed, and small tree and
bush seedlings can be partly controlled by regular mowing at the
correct time of the year.

The most productive pastures are on the bottom-land soils and the
dark-colored upland and terrace soils. These are generally of good
quality and have a higher carrying capacity during dry summer months
than those on more droughty soils. Some of the woodlots are used for
pasture, but the carrying capacity of such pasture is low; moreover,
the practice interferes with the natural reproduction of trees.

FARM POWER AND MECHANICAL EQUIPMENT

The topography of Clark County is well adapted to the use of
tractors. In the 1950 census, 2,159 tractors were reported on 1,351
farms. This is a substantial increase since 1945, when 1,606 tractors
were reported on 1,272 farms. Ownership of farm motortrucks in-
creased from 533 on 468 farms in 1945 to 826 on 679 farms in 1950.

The majority of farms are equipped with tractors that have plow,
cultivator, and other attachments, disk harrows, spike or spring-
toothed harrows, two-row corn planters with fertilizer attachments,
grain drills, grain binders, cultipackers, mowing machines, hayrakes,
manure spreaders, and wagons. Many dairy and livestock farms
have, in addition, hay loaders, ensilage cutters, silo fillers, stationery
or pickup balers, and farm trucks. Heavy equipment such as harvest-
ers, threshing machines, combines, cornpickers, corn binders, and
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pickup balers are in many instances owned cooperatively. When they
are owned by individual farmers, they are generally used by others
in the community.
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SUPPLEMENTAL IRRIGATION

Supplemental irrigation is not considered economically feasible in
Clark County, except for the production of a few highly specialized
crops, such as potatoes, flowers, or ornamental plants. The nearly
level and gently undulating phases of the Fox soils are the best
adapted to irrigation of any soils in the county. The very
poorly drained muck soils may need extra water at times because their
upper layers tend to dry out during summer droughts. Large areas of
one kind of soil are better suited to irrigation than complex associations
that include small bodies of well-drained, imperfectly drained, and

poorly drained soils.

The soils in the following list are those considered most likely to
be benefitted by supplemental irrigation.

Fox silt loam, nearly level shallow
phase.

Fox fine sandy loam, nearly level phase.

Fox loam, nearly level phase.

Fox silt loam, nearly level phase.

Fox silt loam, gently undulating shal-
low phase.

Fox fine sandy loam, gently undulating
phase.

Fox loam, gently undulating phase.

Fox silt loam, gently undulating phase.

Bellefontaine silt loam, undulating
phase.

Fox silt loam, eroded gently undulating
phase.

Fox gravelly loam, eroded gently undu-
lating phase.

Fox silt loam, severely eroded gently un-
dulating phase.

Bellefontaine silt loam, eroded undulat-
ing phase.

Kendallville silt loam, undulating phase.

Miami silt loam, nearly level phase.

Milton silt loam, nearly level phase.

Fox silt loam, nearly level deep phase.

Miami silt loam, undulating phase.

Fox silt loam, gently undulating deep
phase.

Miami silt loam,
phase.

Milton silt loam, eroded gently sloping
phase.

Kendallville silt loam, eroded undulat-
ing phase.

Carlisle muck (when drained).

Carlisle muck, shallow phase (when
drained).

Carlisle silty muck,
(when drained).

‘Warners loam (when drained).

eroded undulating

shallow phase

THE SOILS OF CLARK COUNTY

TOPOGRAPHIC RELATIONSHIPS OF SOIL SERIES

The soils of Clark County have been classified in 80 series, which can
be placed in four groups according to their topographic position: (1)
Soils of the uplands, (2) soils of the terraces, (3) bog or organic soils,
and (4) soils of the bottom lands. This grouping will aid in identify-
ing the soils and in showing the relation of one soil to another.,

SOILS OF THE UPLANDS

Upland soils, on the higher parts of the county, constitute about 68
percent of the total area of the county. 'These soils have developed in
place, chiefly from glacial deposits. They differ in physical character-
istics and suitability for agriculture because they developed under
different conditions of relief and drainage.
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Upland soils developed over calcareous glacial till—Glacial till of
the till plains and moraines is the most extensive soil material in the
county. Weathered till formed the parent material of the well-
drained Miami, the moderately well drained Celina, the imperfectly
drained Crosby, and the very poorly drained Brookston and Kokomo
soils. These soils, developed from similar material but under
different relief and drainage conditions, make up a grouping that is
called a soil catena.

Upland soils developed over caleareous glacial till that contains or
is overlain by lenses of gravel and sand.—Only one soil in the county,
the well-drained Kendallville, is in this group. The material is most
extensive in the moraines in the northeastern part of the county; it
oceurs to a lesser extent on the slopes bordering the glacial valleys.

Upland soils developed over shallow deposits of glacial drift over-
lying limestone (or dolomite) bedrock.—Soils of this group occur only
in the western half of the county. The bedrock is usually 36 inches
or less below the surface. The group includes the well-drained Milton,
the imperfectly drained Randolph, and the very poorly drained Mills-
dale soils.

Upland soils developed over stratified caleareous gravel and sand in
the glacial moraines, kames, and kame terraces. This group includes
the excessively drained Rodman and the somewhat excessively drained
Bellefontaine soils.

Upland soils developed over relatively shallow deposits of caleareous
glacial till overlying stratified caleareous gravel and sand.—The well-
drained Wawaka is the only soil in this group. It occurs principally
north and south of Springfield. The porous substratum of sand
and gravel is 4 to 15 feet below the surface.

SOILS OF THE TERRACES (GLACIAL OUTWASH PLAINS)

Soils of the terraces have developed from silt, sand, gravel, and clay
deposited on the flood plains of glacial streams. They occupy about 23
percent of the total area of the county. These terraces are known
geologically as valley trains or outwash plains, but are commonly called
second bottoms, or benches. They are lower than the uplands but lie
above the flood plains of present streams. Generally the terraces are
nearly level to gently undulating. The Rodman soils and certain
phases of the Fox soils are steeper; they occur on escarpments between
the flood plains and terraces, between terraces of different elevation,
or between the terraces and the uplands.

T errace soils underlain by stratified caleareous gravel and sand out-
wash.~—This group includes the excessively drained Rodman, the well-
drained Fox and Warsaw, the very poorly drained Westland and
Abington soils, and some of the moderately well drained Bronson and
imperfectly drained Homer soils. Although they are underlain by
gravel and sand, only the lower part of these soils appears to have been
derived from these materials. The upper part presumably was de-
rived from much finer textured materials.

Terrace soils underlain by calcareous, poorly assorted glacial owt-
wash materials—The well-drained Mill Creek, the very poorly drained
Mahalasville and Needham soils, and some of the moderately well
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drained Bronson and imperfectly drained Homer soils make up this
group. The parent and underlying materials are complex and varied.
As mapped, most of the Mill Creek soils are immediately underlain by
poorly assorted gravel, sand, and silt (locally called dirty grave!).
Other areas of Mill Creek soils, as well as all the Bronson and Homer
soils in this group, are derived from stratified silt and very fine sands.
The substratum consists of 12 to 30 inches of stratified silt and sand
and is underlain by well-assorted calcareous gravel and sand.

The Mahalasville and Needham soils were derived from and im-
mediately underlain by stratified silts, very fine sands, and clays,
which, in places, contain lenses of sandy clay, clay, or gravelly clay.
In most places, this substratum overlies stratified, calcareous gravel
and sand at depths of more than 4 feet.

BOG OR ORGANIC SOILS

Bog or organic soils are represented by members of the Carlisle and
Warners series. In this county they occur only in the glacial valleys,
on sites that formerly were ponds or marshes. Natural drainage is
very poor. The organic layers were derived principally from the re-
mains of swamp-forest trees, sedges, and reeds. Mineral matter con-
tent is low. The organic layers of the Carlisle soils overlie calcareous
clay at varying depths; those of the Warners soil overlie marl or
travertine.

SOILS OF THE BOTTOM LANDS

Soils of the bottom lands occupy the flood plaings—nearly level areas
along streams that overflow periodically. The soil material was de-
posited by the streams. Itsnature depends on the source in the uplands
and the rate at which the floodwater was moving when the material
was deposited. These are young soils that have not yet developed well-
defined layers. They comprise about 7 percent of the county.

Soils of the bottom lands are usually free from stone. A few con-
tain some gravel at depths of less than 2 feet, and a very few are grav-
elly throughont. They are alkaline to only slightly acid in reaction.
Relief is nearly level. Surface runoff is very slow; internal drainage
ranges from somewhat rapid to very slow.

In Clark County, there are seven series of bottom land soils. All
were developed from recent alluvium washed from uplands and ter-
races of calcareous Wisconsin drift. The soils differ chiefly in rate
of internal drainage, which is medium in Genesee and Ross soils, me-
dium to slow in the Eel soil, slow in Shoals soil, and very slow in
Sloan, Wabash, and Algiers soils.

SOIL TYPES AND PHASES, AND LAND TYPES

In the following pages the soil types and phases and miscellaneous
land types of Clark County are described in detail, and their agri-
cultural uses and management needs are discussed. The acreage
and proportionate extent of each mapping unit are shown in table 3,
and the distribution of each soil is shown on the accompanying soil
map. The soils are arranged in alphabetical order by series name to
facilitate reference.
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TaBLE 3.—Approvimate acreage and proportionate extent of the soils

mapped in Clark County, Okio

Soil Acres | Percent
Abington silty clay loam______ ________________________..._ 8, 000 3. 11
Algiers silt loam_ __ _ o _e_. 1, 900 .74
Bellefontaine silt loam:
Undulating phase__.________________________.___.____ 2, 900 1. 13
Eroded undulating phase_ ______________ . ____________ 1, 650 . 64
Gently rolling phase. .. 1, 800 . 69
Eroded gently rolling phase_______________ . __._.___. 4, 100 1. 59
Severely eroded gently rolling phase_._.______________... 3, 100 1. 20
Bellefontaine loam and silt loam:
Rolling phases_ . _ . e 650 .25
Eroded rolling phases_ - __ ... . . ____________ 1, 050 .41
Severely eroded rolling phases_______________________..__ 2, 000 .77
Eroded hilly phases__ __ ____ ... 1, 600 .38
Bronson silt loam___________ . ... 900 .35
Brookston silty clay loam_____ ________ . __ . ___ 27, 800 10. 80
Brookston silt loam_ _ . _ _ ___ _ o o__. 3, 000 1. 17
Carlisle muek.___ . o oo_ 1, 250 .49
Shallow phase_________ . _____ 2, 200 . 86
Carlisle silty muck, shallow phase._____________________.__._._ 1, 100 .43
Celina silt loam:
Undulating phase_____ . . ____ 8, 700 3. 38
Eroded undulating phase. . ___________________...__.__ 1, 100 .43
Celina-Crosby silt loams, nearly level phases________________ 5, 600 2. 18
Crosby silt loam:
Nearly level phase. ______ . ____________ 28, 800 11. 19
Gently undulating phase_ .. ______ _______ . ___.._. 1, 600 .62
Eel silt loam_ ___ . . 1, 800 . 69
Fox silt loam:
Nearly level phase_ - .. __________ o 10, 800 4. 20
Gently undulating phase. . - ______ . _.__..._ 5, 000 1. 94
Eroded gently undulating phase_______________________ 1, 300 . 51
Severely eroded gently undulating phase____.__________. 120 . 05
Eroded sloping phase...__________________________.._ 300 .12
Severely eroded sloping phase__ .. ._____ . . ______ 140 .05
Nearly level deep phase__ ... _______. 2, 900 1. 13
Gently undulating deep phase____ .. _________ 725 .28
Nearly level shallow phase. . __________________________ 250 . 10
Gently undulating shallow phase_ ________ . ____________ 325 .13
Eroded sloping shallow phase_ - _______________._______. 150 .06
Fox fine sandy loam:
Nearly level phase. _ __ ____ . ____ . _____.___ 200 .08
Gently undulating phase. - __ . _______________________ 140 .05
Fox gravelly loam:
Kroded sloping phase___._____________________________ 275 .11
Eroded gently undulating phase.______________________ 140 .05
Severely eroded sloping phase_________________________ 100 .04
Eroded strongly sloping phase___ .. ____.____.____.__._._ 350 .14
Moderately steep phase. - . . ______________________ 275 .11
Fox loam:
Gently undulating phase_ - _ ________________________._ 475 .18
Nearly level phase____ _______________________________ 225 .09
Genesee silt loam______ . _______________ o o______.___ 2, 800 1. 09
Genesee loam_ _____________________________________.__.__ 575 .22
Gravel pits_ _ . 300 .12
Homer silt loam. . . __ o ___. 2, 100 .82
Kendallville silt loam:
Undulating phase_____ _______ o ______ 2, 400 .93
Eroded undulating phase_ _ ___________________________ 2, 500 .97
Gently rolling phase_ - . __.___ 900 35



24 SOIL SURVEY SERIES 1949, NO. 1

TasLe 3.—Approximate acreage and proportionate extent of the soils
mapped in Clark County, Ohio—Continued

Soil Acres |Percent
Kendallville silt loam—Continued
Eroded gently rolling phase___________________ U 3, 300 1. 28
Severely eroded gently rolling phase__________________.__ 3, 300 1. 28
Kokomo silty elay loam _ . _____________________________ 3, 900 1. 51
Made land__. _ _ . ___ 250 .10
Mahalasville silty clay loam_...____________________________ 2, 700 1. 05
Miami silt loam:
Undulating phase_______ . ____________________. 27, 000 10. 50
Nearly level phase______________._______ el 1, 300 .51
Eroded undulating phase_ - .__ . _______________________ 14, 300 5. 56
Gently rolling phase_ - ___ _ . __________________________ 1, 300 .51
Eroded gently rolling phase___________________ I, 5, 200 2. 02
Severely eroded gently rolling phase._._________.________ 2, 700 1. 05
Eroded rolling phase_ ________________________________ 2, 500 .97
Severely eroded rolling phase__________________________ 1, 300 .51
Hilly phase_ _ o __.___ 625 .24
Eroded hilly phase_._____ . __________ . ___________ 1, 350 .52
Mill Creek silt loam:
Nearly level phase. _ . ____________ . ______. 2, 600 1.01
Gently undulating phase_ _ . . _________________________ 675 . 26
Millsdale silty elay loam__________________________ U 950 .37
Milton silt loam:
Gently sloping phase________________________________. 2, 400 .93
Nearly level phase_ . ____ . _________________________._ 500 .19
Eroded gently sloping phase__ . ______ . ______________ 575 .22
Eroded sloping phase_. . ___________________________ 225 .09
Severely eroded sloping phase____ . _________________.___ 190 .07
Eroded strongly sloping shallow phase__________________ 425 .17
Gently sloping shallow phase___.____ . _________________ 170 . 06
Eroded sloping shallow phase. - - ____._______ . _______ 250 .10
Needham silty elay loam_ - . ____ . ______ 1, 700 . 66
Quarries_ . . __ ... 80 .03
Randolph silt loam_ - . __ . 400 .16
Rodman gravelly loam:
Eroded steep phase. __________ . ____.___ 1, 200 . 47
Eroded sloping and strongly sloping phases.. . _.________ 425 .17
Rosssilty elay loam_ - _______________________ IO 1, 000 .38
Ross silt loam_ ... 525 .20
Shoalssilt loam __ . _________ . .__ 400 .16
Sloan silty clay loam_ . ___ ... 2, 600 1. 01
Sloan silt loam . _ . ___._ . ____ . ____.. 2, 300 . 89
Steep land-limestone outerop_-__ ... _______________ I 325 .13
Wabash silty clay loam...__________________ _____ . _________ 4, 400 1. 71
Wabash silt loam_______ . ______________________ e 325 .13
Warners loam._____ .. ______.____._. U 150 . 06
Warsaw silt loam:
Nearly level phase._ . _________________.____ e 1, 550 . 60
Gently undulating phase______________ I . 160 .06
Wawaka silbloam _ . - _ . ____ . _.___ 1, 900 .74
Westland silty elay loam - - ____ . _______________________ 8, 700 3. 38
Westland silt loam________ _ _ ___ o ____.__ 1, 300 .51
Lakesandponds______________________ ______ . 75 .03
Springfield (City) sedimentation basins.._______________ 40 .02
Total - - . el 257, 305 | 100. 00
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Abington silty clay loam (0 to 2 percent slopes) (Aa).—Thisis a
very dark-colored, very poorly drained, deep soil developed on cal-
careous, stratified gravel and sand in the glacial valleys. Because 1t
occupies large nearly level to depressed areas, it has very slow surface
runoff. Its internal drainage also is very slow. Most of the areas
are drained artificially by various combinations of tiling and ditching.
The low-lying position and level relief of the soil keep it from eroding.
It occurs largely in the Westland-Abington soil association (pl. 2)
and is associated closely with the Westland, Wabash, Sloan, Fox, and
Carlisle soils.

Profile description (cultivated area) :

0 to 7 inches, black, firm to friable silty clay loam; coarse granular struc-
ture; relatively high in organic matter; neutral.

7 to 18 inches, black, slightly streaked with brown, silty clay loam; firm
when moist, plastic when wet, and hard when dry; breaks into irreg-
ularly sized blocky aggregates; organic content high; neutral.

13 to 22 inches, very dark-gray silty clay streaked with strong brown
(mostly along old root channels) ; firm when moist and plastic when
wet ; breaks to columins which can be broken down with light pressure
to coarse irregularly shaped angular blocks; organic content lower than
in above horizons ; neutral to mildly alkaline.

22 to 36 inches, predominantly gray, mottled with yellowish brown, sandy
clay to silty clay; very firm when moist and plastic when wet; breaks
into coarse to very coarse blocky aggregates ; containg a number of small
pebbles ; mildly alkaline. .

36 to 54 inches, predominantly light-gray or light brownish-gray, mottled
with yellowish-brown, gravelly sandy clay loam; plastic and sticky
when wet and firm when moist; very coarse weak blocky structure;
contains considerably more pebbles and sand grains than layer above;
mildly alkaline.

54 inches -+, gray and light yellowish-brown, loose, stratified, calcareous
gravel and sand.

Variations occur in the texture and thickness of the soil layers and
in depth to gravel and sand. Small areas with silt loam surface soils
occur in places. These are either at the base of adjoining eroded
slopes or adjacent to ditches or drainageways that frequently traverse
and flood the soil areas. In these localities, the original black surtface
s0il has been covered periodically with light-colored, silty soil material
of varying degrees of thickness. The material has become mixed with
the original surface soil during cultivation. As a result, the surface
layer isnow a very dark-gray heavy silt loam.

In scattered places, mainly in the upper part of the valley of the
Mad River, there are small areas that have gravel and sand less than
24 inches from the surface and more than the normal amount of gravel
both on the surface and throughout the soil. Northeast of New Car-
lisle, the soil is underlain by a layer 1 to 2 feet in thickness of stratified
gravel and sand, which, in turn, overlies glacial till. In many small
shallow depressions, especially in the valley of Buck Creek, the soil
exhibits an abnormal silty muck surface layer 1 to 4 inches thick and
a subsoil in which gray colors are more pronounced than normal.

Some small and widely distributed areas have more undulating
relief. These are usually at the base of adjoining slopes.

Use suitability and management—Practically all this soil was
cleared at the time of the survey. Probably 85 percent was used for
crops and the rest for pasture.
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The dark-colored surface layers are relatively rich in organic mat-
ter; the deeper layers contain less. Down to 18 to 28 inches, the soil
generally is moderately permeable to plant roots, moisture, and air.
Below 28 inches it is dense, saturated with water during wet periods,
and much less permeable. It is heavy and difficult to work, especially
when wet; thus, if a good seedbed is wanted, care must be exercised
to plow and cultivate it when it is at the proper moisture content.
Regular incorporation of organic materials 1s important in maintain-
ing favorable tilth, as the decomposition of raw humus in place has
a beneficial effect in maintaining and promoting good soil structure.

The soil normally is neutral in reaction and moderately well sup-
plied with plant nutrients, particularly nitrogen. Its water-holding
capacity is high.

Where cropped, the soil is managed much as the Brookston and
Kokomo and the closely associated Westland soils. Its good content
of organic matter and nitrogen, high water-supplying capacity, smooth
relief, favorable reaction, and good accessibility to farm machinery
make this a valuable and productive soil for corn, soybeans, and
adapted grasses and legumes, provided it is adequately drained and
managed. At the time of the survey, however, some tiling was too
widely spaced or not in good enough working order to provide optimum
drainage.

Small grains generally are not so well adapted as they are on the
light-colored soils, because they tend to lodge. Alfalfa and winter
small grains are often injured by heaving and winterkilling. Per-
manent pastures on the soil, although they tend to be weedy, are
highly productive in comparison to those on the lighter colored soils.
For further discussion of use and management, see management
group 4.

Algiers silt loam (0 to 2 percent slopes) (As).—This soil consists
of light-colored alluvium deposited over older dark-colored alluvium.
It occupies nearly level areas on first bottoms or colluvial depressions.
It is associated with the Wabash, Sloan, Genesee, and other first-
bottom soils and occasionally with the Westland and Abington soils
of the terraces.

In general, internal drainage is slow, although the light-colored
layers exhibit little or no morphological evidence of restricted drain-
age and consequently may be considered as having medium internal
drainage. The dark-colored layers, on the other hand, give indication
Olf having very slow internal drainage. Surface runoff also is very
slow.

This soil oceurs as small- to moderate-sized areas along practically
all the streams of the county but it is most common in the valley of
the Mad River.

Profile description (forested area) :

0 to 14 inches, grayish-brown very friable silt loam; granular structure:
calcareous.

14 to 16 inches, dark grayish-brown friable silt loam; granular structure:
caleareous.

16 to 23 inches, black or very dark-brown friable silt loam; strongly de-
veloped fine blocky structure; contains many worm casts of silty material;
relatively high in organic matter ; mildly alkaline.

23 to 34 inches, black to very dark-gray silty clay loam; firm when moist
and slightly plastic and sticky when wet; breaks into weakly developed
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coarse columns with some medium to coarse nuciform aggregates; con-
tains oceasional worm casts ; relatively high in organic matter ; calcareous.
34 inches -+, very dark-gray, mottled with yellowish brown, light silty clay;
very firm when moist and plastic when wet; breaks into moderately
developed very coarse prismatic aggregates; contains quantities of broken
snail shells, some small pebbles and iron-stained streaks; calcareous.

West of Springfield, just upstream from the gorge of Mad River,
the surface texture in places is a fine sandy loam. Certain spots in
this area may be covered by a few inches of very recently deposited,
light-colored fine sand. These are indicated on the soil map by sand-
spot symbols. The depth to the dark-colored layer varies consider-
ably, or from as little as 5 to as much as 36 inches. One of the more
extensive variations is made up of small areas that have more un-
dulating relief. These occur largely along the smaller streams and
drainageways.

Use suitability and management.—An estimated 80 to 90 percent
of the soil was cleared at the time of the survey. Most of this was
used for cultivated crops.

This soil is normally calcareous or neutral throughout. Organic-
matter content is high in the dark-colored lower layers and relatively
low in the upper light-colored layers. The plant nutrient content
presumably is moderately high.

The soil is readily permeable to roots, air, and moisture in its
light-colored zone and moderately permeable in the upper layers of
the dark-colored zone. In the deeper part, however, permeability is
much less favorable. The water-holding capacity is relatively high,
especially in the heavier textured dark-colored zone.

Mainly because of the friable nature of the silt loam surface soil,
the soil has excellent qualities of tilth under a wide range of soil mois-
ture conditions and, except when too wet, is easly accessible to all
farm machinery.

Algiers silt loam is well suited to corn, soybeans, grasses, and most
clovers. Its most unfavorable feature—susceptibility to flooding—
malkes it less well suited to winter small grains and alfalfa. Erosion
is not a problem on this soil, but at times local floodwaters have re-
moved surface soil, cut channels, or deposited loose sands on the sur-
face. The soil is handled much like the associated first-bottom soils.
Its management problems are similar to those of the Sloan soils. For
a further discussion of use and management, see management
group 3.

Bellefontaine silt loam, undulating phase (2 to 5 percent slopes)
(Br).—This well-drained to somewhat excessively drained, light-
colored, upland soil has developed over stratified calcareous sand and
gravel deposits of the moraines, kames, and kame terraces. It is
characterized chiefly by its reddish-brown or brown plastic subsoil.
In profile features, the soil closely resembles the Fox soils. It differs
mainly in being considerably shallower to parent material, and in
the poorer assortment of its underlying gravel and sand. The undu-
lating relief usually is not of uniform gradient, rather it is knobby
or hummocky. The irregular slopes are typical of the knob-and-kettle
morainic areas in which the soil occurs. The soil is largely in the
morainic areas of the northeastern part of the county and adjacent
to the valley walls of Buck Creek and Mad River, north of Springfield.
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The soil’s relatively high topographic position, together with its
undulating relief, encourages medium surface runoff. The loose por-
ous nature of the sand-and-gravel substratum contributes to relatively
rapid internal drainage.

This soil is closely associated with the Kendallville, Rodman, and
Miami soils and with other Bellefontaine soils. It occurs largely in
the Bellefontaine-Rodman soil association.

Profile description (pastured area) :

0 to 8 inches, grayish-brown to yellowish-brown very friable silt loam ; weak
medium granular structure; contains occasional small pebbles; neutral;
in wooded areas the 2-inch surface layer is dark grayish-brown silt loam.

8 to 15 inches, brown friable silt loam; weakly developed coarse granular
structure ; slightly acid.

15 to 32 inches, dark reddish-brown clay loam; firm when moist and hard
when dry; breaks into coarse subangular blocky aggregates; contains
a few scattered pebbles up to %4 inch in diameter; medium to strongly
acid.

32 to 38 inches, brown or reddish-brown gravelly clay loam; firm when moist,
plastic and sticky when wet, and hard when dry; breaks into irregularly
shaped angular pieces; material changes fairly abrupfly from the above
layer ; tongues or lenses of this layer extend into the underlying inaterial;
slightly acid.

38 inches -+, yellowish-brown, loose, stratified, calcareous gravel and sand;
pebbles are as large as 3 inches in diameter.

The profile varies chiefly in the texture and thickness of the layers
and in the depth to the sand-and-gravel substratum. A few areas
have a loam or fine sandy loam surface soil. Where the soil is closely
associated with the Kendallville and Miami soils, small areas of those
soils are included with it on the soil map. In some places, the soil
commonly overlies 1 or 2 feet of glacial till which, in turn, 1s underlain
by gravel and sand. In other places, especially adjacent to the valley
walls of the major glacial valleys, the underlying parent material
consists of interlayered thin lenses of glacial till in gravel and sand.

A few areas of the soil have almost level relief. These occupy kettle
holes or smooth depressed areas more or less surrounded by more
sloping Bellefontaine soils. Here, the surface soils are thicker and
darker in color than is typical.

Use suitability and management.—When the survey was made,
probably not more than 85 percent of the soil was cleared and being
used for cultivated crops or pasture.

This soil is not naturally well supplied with organic matter, even
in virgin areas. Natural fertility is apparently moderately high,
and soil reaction ranges from slightly to medium acid. The entire
profile is readily permeable to plant roots and moisture and permits
alr to circulate freely. However, largely because of the medium to
rapid underdrainage, the soil holds water only moderately well.
Some high-moisture-requiring plants, such as corn, may be injured
by drought during the normally dry months of August and September.
Tilth is good to very good under a fairly wide range of soil moisture
conditions, and the relief is favorable for the use of all farm machinery.

This Bellefontaine soil, in general, is well suited to most of the
common crops and, if properly managed, is especially well suited
to wheat, barley, alfalfa, and deep-rooted clovers and grasses.
Although inherently moderately fertile, the soil responds well to fer-
tilizer and lime. Productivity can be maintained and soil conserved
by using a 4-year rotation containing 2 years of meadow. The meadow
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crop adds organic matter, maintains fertility, improves soil structure,
and increases the water-holding capacity. For a further discussion
of use and management, see management group 5.

Bellefontaine silt loam, eroded undulating phase (2 to 5 percent
slopes) (Br).—This phase differs from Bellefontaine silt loam, undu-
lating phase, in chiefly being more eroded. Fifty percent or more of
the original surface soil and, in places, a part of the subsoil have been
removed by erosion. The present surface soil, a mixture of the former
surface so1l and upper subsoil to plow depth, is a brown or yellowish-
brown, friable, heavy silt loam to silty clay loam. The underlying
horizons are similar to the corresponding horizons of the undulating

>hase.

! Use switability and management.—When the survey was made, all
of this soil had been cleared. Most of it was in cultivation, a smaller
percentage was in permanent pasture, and a few acres were idle.

Erosion has affected this soil by decreasing its water-absorbing and
supplying capacities, increasing susceptibility to further erosion,
lowering fertility, adversely affecting tilth, and lowering its produc-
tivity. Because of erosion, this phase is not so well suited to cultivat.d
crops as the undulating phase. Management practices should be
directed toward improving fertility, adding organic matter, and con-
trolling further erosion. For a further discussion of use and manage-
ment, see management group 7.

Bellefontaine silt loam, gently rolling phase (5 to 10 percent
slopes) (Ba).~—This phase is similar in profile characteristics to Belle-
fontaine silt loam, undulating phase, except that the various horizons
are thinner, and the slopes are greater. It has a higher potential sur-
face runoff and a lower water-absorbing capacity. It occurs on the
kame terraces along the major streams, on the hummocky moraines,
and on escarpments along drainageways.

Use suitability and management.—Most of this soil has been cleared,
but a significant acreage was in forest at the time of the survey.
Probably more than 75 percent of the cleared land was in permanent

asture.
P With adequate measures for erosion control, this soil can be used
for cultivated crops. Because of greater water losses by runoff, it is
less productive than the undulating phase in most years. For further
discussion of use and management, see management group 8.

Bellefontaine silt loam, eroded gently rolling phase (5 to 10
percent slopes) (Br).—This phase differs from Bellefontaine silt
loam, undulating phase, in having stronger slopes and in being more
eroded. The present surface soil, to plow depth, is a brown or yellow-
ish-brown heavy silt loam or silty clay loam. This layer includes a
part of the former subsoil. Small gullies have formed in places.
Surface runoff is rapid, and internal drainage is somewhat rapid.
Much of this phase has a hummocky, irregularly sloping relief. Some
areas, however, occupy escarpments that have relatively uniform
slopes. Included are small, scattered areas that have a loam surface
soil. This phase is the most extensive of the Bellefontaine soils in
the county.

Use suitability and management.—All of this soil has been cleared.
Most of it was In cultivation at the time of the survey. Some, how-
ever, was in permanent pasture, and a minor acreage was idle,
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The soil is fairly well suited to cultivated crops if it is adequately
protected from further erosion. Erosion has affected the soil by
increasing runoff, decreasing water-absorbing and water-holding ca-
pacity, impairing tilth, and lowering fertility. For a further discus-
sion of use and management, see management group 8.

Bellefontaine silt loam, severely eroded gently rolling phase
(5 to 10 percent slopes) (Bx).—Erosion has removed the original sur-
face soil and a part of the subsoil from many areas of this soil. The
present surface layer is 6 to 8 inches of brown or reddish-brown heavy
silt loam or silty clay loam, a large part of which consists of the former
subsoil. The rest of the profile is similar to that of Bellefontaine silt
loam, undulating phase.

There are a few scattered gullies. Surface runoff is rapid to very
rapid, tilth is poor, and fertility is low. Small included areas have
loam or gravelly loam surface soil. These are indicated on the map
by gravel symbols.

Use suitability and management.—All this soil has been cleared
and was under cultivation at one time. When the survey was being
made, many fields were in permanent pasture, but most of the soil
was still cultivated. A relatively minor acreage was idle and revert-
ing to forest.

Largely because of its eroded condition and susceptibility to further
erosion, this soil is not suited to cultivated crops. If properly man-
aged, it is well suited to pasture. With adequate fertilization, good
stands of desirable pasture grasses can be established and maintained.
For a further discussion of use and management, see management
group 10.

Bellefontaine loam and silt loam, rolling phases (10 to 15 percent
slopes) (Bo).—This separation consists of a complex of Bellefontaine
silt loam, rolling phase, and Bellefontaine loam, rolling phase. It is
estimated that the silt loam soil covers about 60 percent of the area
mapped as this complex; and the loam soil, about 40 percent. These
soils oceur largely in the rolling glacial moraines. The silt loam soil
is underlain by calcareous gravel and sand; the loam soil, chiefly by
caleareous sands and fine gravel.

These light-colored upland soils are well drained to somewhat ex-
cessively drained. Surface runofl is rapid, and internal drainage is
medium to rapid because of the porous nature of the soils and parent
material. These soils are uneroded or only slightly sheet eroded.
They occur in the Bellefontaine-Rodman soil association and are
associated with the Kendallville, Miami, and Rodman soils, and with
other Bellefontaine soils.

Except for differences in texture, the two soils have similar profiles.
The silt loam soil is practically identical to Bellefontaine silt loam,
undulating phase, except that its corresponding horizons are slightly
thinner.

Profile description of the loam soil (cultivated area) :

0 to 8 inches, yellowish-brown loam; very friable; granular structure;
slightly acid.

8 to 1f1d inches, brown heavy loam; friable; granular structure:; slightly
acid.

14 to 29 inches, dark reddish-brown sandy clay loam: firm when moist
and moderately plastic and sticky when wet; subangular blocky struc-
ture; medium acid.
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29 to 38 inches, reddish-brown or brown fine gravelly clay loam ; firm when
moist and plastic and sticky when wet; coarse blocky structure;
tongues of this layer commonly extend into the underlying material ;

slightly acid.
38 inches -+, yellowish-brown, loose, stratified, calcareous coarse sand and

fine gravel.

The profile varies chiefly in texture and thickness of the layers and
in depth to the substratum. Small areas of Kendallville and Miami
soils are included in places.

Use suitability an management—At the time of the survey, an area
ranging from approximately 40 to 50 percent of the separation was in
forest. Although a significant acreage was used as cropland, most of
the cleared land was used for permanent pasture.

These soils are apparently well supplied with most plant nutrients,
are slightly to medium acid in reaction, and are low in organic matter
and nitrogen. They have favorable tilth over a fairly wide range of
moisture conditions. Plant roots easily penetrate the soils, and air and
moisture circulate freely.

Although the soils are moderately deep and have relatively heavy
textured subsoils that hold water moderately well, their moisture-
supplying capacity is only fair because rainfall is removed rather
rapidly as runoff. Use of farm machinery is difficult because of the
slopes.

I]E))asture is considered the best use of these soils, as they are too
steep and too subject to excessive runoff and erosion to be cultivated.
Pastures on these soils appear to be affected less by droughts than
on the associated Rodman soils. With adequate amendments and
control of grazing and weed growth, excellent pastures producing
good yields can be established and maintained. For a further discus-
sion of use and management, see management group 11.

Bellefontaine loam and silt loam, eroded rolling phases (10 to
15 percent slopes) (Bs).—This separation contains the same soils in
about the same proportion as Bellefontaine loam and silt loam, rolling
phases. The soils of this separation, however, are more eroded. Mod-
erate sheet erosion has removed 50 percent or more of the original
surface soil and up to 25 percent of the subsoil. Although erosion
losses have been uneven, in most places the plow layer is a yellowish-
brown or brown, friable, heavy silt loam or loam.

Runoff is rapid, susceptibility to further erosion is high to very
high, and water-supplying capacity is only fair. The soils occur prin-
cipally in the northeastern parts of the county on hummocky tracts
in the moraines and on slopes along streams and drainageways.

Small areas of these soils have gravelly silt loam or loam surface
soils and contain considerable gravel throughout the soil mass. These
are indicated on the map by gravel symbols.

Use suitability and manogement.—When the survey was made,
almost all of this unit had at one time been cleared and cultivated.
Most of it was still used for crops, but some was used for pasture.
Crop yields are variable. They are lower on the average than those on
Bellefontaine silt loam, undulating phase, but they vary greatly with
the amount of rainfall during the growing season.

_ This unit is not well suited to crops that require intertillage because
it has steep slopes, very rapid runoff, high erosion hazard, and rela-
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tively poor accessibility to machinery. It is best suited to pasture
under existing conditions. Pasture management is similar to that
for Bellefontaine loam and silt loam, rolling phases. For a further
discussion of use and management, see management group 11.

Bellefontaine loam and silt loam, severely eroded rolling phases
(10 to 15 percent slopes) (Bp).~—These soils are similar to Bellefon-
taine loam and silt loam, eroded rolling phases. They differ chiefly
in being more severely eroded. In most places all of the original
surface soil and more than 25 percent of the subsoil have been removed
by accelerated erosion. Shallow gullies are relatively common. In
blaces the soils are more deeply and severely gullied.

Soils of this separation usually have brown or reddish-brown, friable
to firm surface soil to plow depth. The deeper horizons are similar
to the corresponding layers of the rolling phases of Bellefontaine
loam and silt loam. These soils occur either on slopes along drain-
ageways or on hummocky morainal slopes. The most extensive areas
are in the northeastern part of the county.

Use suitability and management.—All of this separation had been
cleared and cultivated, but probably 5 to 10 percent was idle at the time
of the survey. The remaining cleared land was about equally divided
between cropland and pasture. The crop yields were much lower
than on Bellefontaine silt loam, undulating phase.

The loss of the original surface soil by erosion has resulted in a loss
of plant nutrients, organic matter, and good tilth, a lowering of the
water-supplying capacity, and an increase in susceptibility to further
erosion. The range of moisture content under which the soils can be
tilled is narrow. Water is only moderately well absorbed, and run-
off is very rapid. The relatively steep slopes are unfavorable for the
use of heavy farm machinery. Largely because of these features,
these soils are not suited to the production of intertilled crops. How-
ever, they are moderately well suited to pasture. They are responsive
to good management, and good stands of pasture grasses can be estab-
lished and maintained. Where practicable, the cultivated areas
should be placed in pasture. For a further discussion of use and
management, see management group 11,

Bellefontaine loam and silt loam, eroded hilly phases (15 to 35
percent slopes) (Ba).—These soils consist of an intricate association
of the eroded hilly phases of Bellefontaine silt loam and Bellefontaine
loam. These phases are like Bellefontaine loam and silt loam, rolling
phases, except that they are on steeper slopes and are more eroded.
The degree of erosion varies. About 10 percent of the separation is
slightly eroded; 85 percent, moderately eroded; and 55 percent,
severely sheet eroded. Some shallow gullies occur on the moderately
and severely eroded areas; deep gullies are less extensive and occur in
only a few places.

Much of this unit is on slopes along streams, principally along the
upper parts of the Mad River and Buck Creek. Some, however, is in
the irregularly sloping morainal areas. Owing to the steep slopes and
generally eroded condition, the soils have very rapid runoff and a
relatively low capacity to absorb and supply moisture.

Use suitability and management.—About 80 to 90 percent of the unit
had been cleared and was in agricultural use at the time of the survey.
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Soil Survey of Clark County, Ohio PLATE 3

A, Carlisle muck in foreground is used for pasture.
B, Grazed woodland on Celina silt loam, undulating phase.



Soil Survey of Clark County, Ohio PLATE 4

A, Well-prepared seedbed for corn on Crosby silt loam, nearly level phase, and
Brookston silty clay loam.

B, Dark-colored Mahalagville silty clay loam (background) and light-colored Mill
Creek soils (foreground) in a glacial outwash valley.
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Although there was a significant acreage of cropland, most of it was
used for pasture.

The soils are unsuited to tilled crops, largely because of their steep
slope, eroded condition, high runoff, susceptibility to further erosion,
and poor accessibility to farm machinery. They are best suited to
pasture but need adequate fertilization and possibly liming before
good stands of pasture grasses can be established. Once high-quality
pastures are established, they are relatively easily maintained and
improved. Regulated grazing, weed control, and application of ferti-
lizers and lime will maintain the pastures. The steepness of the slopes,
however, virtually prevents the use of mowing machines in suppressing
weed growth and causes relatively rapid runoff. Consequently, the
soils are droughty and produce little forage during the drier summer
months. For a further discussion of use and management, see man-
agement group 11.

Bronson silt loam (0 to 2 percent slopes) (Br).—This soil de-
veloped from silts and sands over stratified calcareous gravel and
sand. It is a deep, moderately well drained, light-colored soil of the
glacial outwash valleys. Tt is located largely in the Fox-Homer-War-
saw soil association, where it occurs in close association with the Fox,
Homer, Westland, and Abington soils. Tt is very similar to Fox silt
loam, nearly level phase, but is slightly more poorly drained internally,
1s lighter colored, and is slightly mottled in the subsoil.

Slopes range from 0 to 5 percent, but most of them are less than
2 percent. Owing to the almost level to gently undulating relief,
surface runoff is slow to very slow. Although the soil has a porous
substratum, internal drainage is slow to medium because there are not
enough natural outlets to remove the ground water.

Practically none of the soil is eroded. Where there is any erosion it
is only slight. A few low-lying areas are covered with light-colored
colluvial wash brought down from adjoining eroded slopes. The
soil occurs in fairly small areas and is not extensive.

Profile description (cultivated area) :

0 to 8 inches, dark grayish-brown very friable silt loam; fine granular
structure ; neutral.

8 to 17 inches, yellowish-brown friable silt loam ; medium granular structure;
slightly acid.

17 to 24 inches, yellowish-brown, slightly mottled with grayish brown, silty
clay loam; friable to firm; breaks into medium-sized nutlike pieces;
slightly acid.

24 to 36 inches, yellowish-brown clay loam mottled with grayish brown;
breaks to coarse blocky pieces; firm when moist and slightly plastic and
sticky when wet; darker colored and contains considerable small gravel
in lower 5 inches; slightly acid.

36 to 56 inches, mottled yellowish-brown, light brownish-gray, and light-
gray friable gravelly loam; massive structure; material represents
weathered gravel and sand and contains considerable clay in places;
neutral to alkaline.

56 inches -, grayish-brown, loose, stratified gravel and sand; calcareous.

The soil varies but little in color, texture, structure, and arrange-
ment of its main soil layers. However, the depth to loose calcareous
gravel and sand varies considerably. In many places it is only 36
1nches from the surface.

386373—58——3
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In the valley of Honey Creek east of New Carlisle, the soil has
developed from thin deposits of outwash gravel and sand that overlie
glacial till. Here, the loose calcareous gravel-and-sand substratum is
rarely present, and the unassorted till commonly is directly under
the lower subsoil. In several places south of Springfield, the soil
apparently has developed from shallow deposits of till overlying gravel
and sand. Scattered patches of this soil have fine sandy loam or very
fine sandy loam surface textures. Also included with this soil are
inextensive areas that have more silty textures through the profile.
These areas, which occur in the valleys of the upper part of the Little
Miami and its North Fork, are underlain by thin lacustrine deposits of
silt and fine sands, which, in turn, are underlain by well-assorted gravel
and sand.

Use suitability and management.—Practically all this soil was used
as cropland at the time this survey was made. It is normally slightly
acid, low in organic matter, and moderately well supplied with most
plant nutrients. The permeability of the soil to moisture, air, and plant
roots is normally moderately good. However, an occasional high
water table somewhat retards permeability. Owing to its slow runoff,
the soil receives considerable water, which it absorbs well. It also
has a good capacity to retain and supply moisture. Tilth is excellent
over a wide range of moisture conditions, and the relief favors the
use of all farm machinery. Although it shows evidences of slow to
medium internal drainage, the soil apparently does not need artificial
drainage to produce crops satisfactorily.

This soil is well suited to all the common crops, including alfalfa,
and is productive in favorable seasons if it is properly managed. It
is less droughty than the associated Fox soils. Wheat, oats, grasses,
and clovers do well on this soil, and corn does moderately well. Con-
tinued productivity can be maintained through adequate fertiliza-
tion and liming and the use of a 3- or 4-year rotation designed to add
humus and maintain favorable soil structure. Controlling erosion
is not a problem. For a further discussion of use and management,
see management group 2.

Brookston silty clay loam (0 to 2 percent slopes) (Bx).—This
very poorly drained upland soil is the most extensive dark-colored
soil in the county. It is locally called black land or black loam and
is common in much of western Ohio. It has developed over calcareous
glacial till and is the very poorly drained member of the soil catena
that includes the Miami, Celina, Crosby, and Kokomo soils. It is
closely associated with these soils, particularly the Crosby.

As the soil typically has almost level and somewhat depressed relief,
surface drainage is very slow. Natural internal drainage likewise
is very slow, largely because of the high water table, fine-textured sub-
soil, and the relatively impermeable nature of the underlying glacial
till. Practically all of the soil, however, has been drained enough to
permit cropping.

This soil, although widely distributed, is most extensive on the
glacial till plain in the southeastern part of the county. IHere, it
occupies fairly large irregularly shaped areas on large flats and in
basinlike depressions. It is less extensive on the till plains in the
northwestern and south-central parts of the county. There, as well
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as in the more rolling morainic areas, it occupies s.m‘all— to medium-
sized areas in slight depressions that form a dendritic pattern along
the heads of small drainageways. Most of the soil is in the Crosby-
Brookston-Celina soil association.

Profile description (wooded area) :

0 to 6 inches, forest litter and a dense mat of grass roots overlying a very
dark-gray to black silty clay loam ; friable when moist and only slightly
plastic when wet; granular structure; contains many grass roots;
relatively abundant supply of organic matter ; neutral.

6 to 15 inches, black silty clay loam; firm when moist and plastic when
wet; coarse granular structure; relatively high in organic matter;
neutral.

15 to 24 inches, mottled olive, dark grayish-brown, and very dark-gray
clay loam; breaks into moderately developed medium-sized blocky
aggregates; strongly plastic and sticky when wet and firm when moist ;
some organic maftter ; neutral.

24 to 52 inches, mottled olive-yellow and light-gray gritty clay loam ; plastic
when wet and firm to very firm when moist; breaks out into relatively
weakly developed coarse blocky pieces; containsg a few widely scat-
tered weathered limestone and dolomite pebbles; becomes more friable
and more yellow in color with increasing depth ; mildly alkaline. (Water
table occurs at a depth of 44 inches in this profile.)

52 inches -+, mottled yellowish-brown and gray gravelly clay loam cal-
careous glacial till; compact but friable; composed of unassorted silt,
clay, sand, and pebbles; waterlogged ; moderately alkaline.

The profile varies chiefly in color, texture, and thickness of layers and
in depth to calcareous glacial till. Some areas at the base of slopes
are covered with shallow layers of light-colored colluvial wash, and
some, along small drainageways that occasionally flood, are covered
with light-colored alluvium. In many places, these overwash layers
gradually mix with the original dark-colored surface soil during
tillage.

Sc%tttered small areas have more undulating relief than is typical.
Some have slopes as strong as 4 or 5 percent and are along narrow,
sloping drainageways or along the outer borders of large areas of
Brookston soil.

In many scattered places, especially in the northwestern part of the
county, the dark-colored surface layers are 8 inches or less thick.
These have heavy, mottled subsoils similar to those of Crosby silt
loam mapped elsewhere in western Ohio. The soil in many sections,
particularly in the northwestern part of the county, has lighter col-
ored, lighter textured, and thinner surface soils than are typical.
These areas are in close association with larger areas of Crosby soils
and more or less represent a gradation toward those soils.

Use suitability and management—At the time of the survey, about
95 percent of this soil was cleared and artificially drained. Probably
more than 90 percent of the cleared land was used for cultivated crops,
and the rest was in pasture. The soil is one of the most desirable ex-
tensive soils for general or livestock farming, and practically all of
it was being kept in good condition.

The dark-colored surface layers of this soil are normally near neu-
tral in reaction and relatively high in organic matter and nitrogen,
but they usually require phosphorus and potassium fertilizers. With
adequate artificial drainage, they also are normally moderately per-
meable to plant roots, air, and moisture. The denser, more compact
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subsoil, however, tends to hinder the downward movement of plant
roots and moisture and the circulation of air. Largely because of its
favorable thickness and high clay content, the soil has excellent water-
holding capacity. Its water-supplying capacity is high and during
wet seasons is sometimes excessive. The high water table and excessive
soil moisture, however, can be controlled through adequate drainage.

It is important to work this soil only when the moisture content is
right. If worked when too wet, the surface soil tends to run together
and to form hard clods on drying. Any type of farm machinery can
be used, provided moisture conditions are right.

Where it is drained, the soil is well suited to the common field crops,
especially corn, soybeans, and mixed hay. If properly managed, it
is highly productive. It is somewhat less well suited to alfalfa, but
this crop does well in normal seasons if the soil is adequately drained
and fertilized. Owing to its high nitrogen supply, the soil is not so
well suited to small grains, which tend to produce a heavy growth of
straw and to lodge. This tendency can be overcome to some extent
through use of potassium and phosphorus fertilizers. Winter small
grains and clovers are often injured by heaving and winterkilling on
this heavy soil.

This soil is often used and managed in the same way as the closely
and often intricately associated darker colored Kokomo and light-
colored Crosby soils. Management requirements of this Brookston
soil differ widely from those of the Crosby soils, but in many cases it
is difficult to manage it separately because its areas are small. For a
further discussion on use and management, see management group 4.

Brookston silt loam (0 to 2 percent slopes) (Bm).—This dark-
colored, very poorly drained, upland soil is similar to Brookston silty
clay loam except for its silt loam surface soil and a slightly coarser tex-
ture throughout the profile. Most of this soil occurs on the flat till
plains in the northwestern and extreme south-central parts of the
county. In these areas, the texture is the result of natural soil-forming
processes. In smaller areas of Brookston silt loam that occur in other
parts of the county, the silt loam surface texture results from silty ma-
terial washed from adjoining uplands and mixed with other soils
during cultivation. A few areas, mostly at the base of adjoining
slopes, have 2 to 5 percent slope gradients.

Use suitability and management—Practically all of this soil is
cleared. Most of it was cultivated when the survey was made, and
probably not over 15 percent was in pasture.

Brookston silt loam 1s well suited to cultivated crops and is produe-
tive when drained. Although it is considered slightly less fertile
than Brookston silty clay loam, it has better tilth and is less likely to
bake, clod, or puddle. Problems of use and management are similar
for the two soils. For a further discussion of use and management,
see management group 4.

Carlisle muek (0 to 2 percent slopes) (Ca).—This is a deep, very
poorly drained, black organic soil of the bogs, swamps, and depres-
sions in the glacial outwash valleys. These areas were once shallow
ponds or marshes in which organic materials, derived largely from
grasses, sedges, and trees, accumulated. The soil is now characterized
by black muck surface layers, usually a thin subsurface layer of peat,
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and a substratum of waterlogged gray clay that overlies gravel and
sand at variable depths.

The soil occupies low-lying basinlike areas. Consequently, surface
runoff is very slow and sometimes ponded. Internal drainage also
is very slow.  The soil is most concentrated in the upper Mad River
and Buck Creek valleys. The soil areas range from small to large
and commonly occur in association with the Abington, Westland,
Warners, and other Carlisle soils on the low terraces. The soil is in
the Carlisle-Warners soil association.

Profile description (pastured area):

0 to 6 inches, black, nearly loose, granular muck that is loose and chaffy in
upper 2 inches; contains a few snail shells; neutral.

6 to 13 inches, black, compact, friable muck; breaks out in large chunks;
contains some distinguishable plant remains; neutral to slightly acid.

13 to 30 inches, black, relatively compact but friable muck; massive struc-
ture; contains abundant partly decomposed plant remains and becomes
softer, less compact, and more fibrous in lower 10 inches; medium acid.

30 to 50 inches, very dark grayish-brown fibrous macerated peat; massive
structure ; medium acid.

50 inches 4, gray, plastic and sticky, calcareous clay.

The soil varies considerably within short distances in thickness of
the black muck layer and in depth to gray clay. In many places, the
peaty layer is absent and the depth to clay is 36 inches or less. Notice-
able variations also occur in the degree of compactness and granulation
of the muck. Areas at the foot of slopes may have thin overcoatings
of light-colored mineral soil material washed down from the eroded
slopes. Small raised patches on more undulating relief occur here
and there, usually on seepy spots at the base of slopes.

Use suitability and management.—Practically all this soil was
cleared at the time of the survey. Probably more than 90 percent of it
was in permanent pasture (pl. 3, 4). The rest was used largely for
cultivated crops.

The dark mucky layers of this soil are very high in organic matter
and nitrogen but relatively low in phosphorus, potash, and minor ele-
ments. The immediate surface layer 1s normally nearly neutral in
reaction, but, from there downward, the layers are increasingly acid
until calcareous clay or gravel is reached.

In the undrained state, the high water table restricts the downward
growth of plant roots and the percolation of water and movement of
air through the soil. Although these features can be corrected to some
extent with artificial drainage, the soil is difficult to drain because of its
basinlike relief and low grade to drainage outlets. Most of the areas,
however, have been drained by ditches and some tiling to the extent
that they will produce fair pasture. Only a few areas are drained
well enough to produce crops satisfactorily every year.

The soil has excellent tilth over a wide range of moisture conditions,
but, unless adequately drained, it is commonly too soft and wet, even in
dry periods, to permit the use of ordinary farm machinery.

Unless adequately drained, this soil is poorly suited to cultivated
crops and is better suited to permanent pasture. In many parts of the
State it is very productive, under optimum drainage, of special crops
such as potatoes, onions, celery, and sweet corn. In Clark County,
however, it occurs in such small areas and is so difficult to drain that
growing of such specialized crops may not be feasible. At the time
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of the survey, pastures on this soil were of only fair quality and con-
tained numerous weeds. For a further discussion of use and manage-
ment, see management group 9.

Carlisle muck, shallow phase (0 to 2 percent slopes) (Cs).—This
shallow, very poorly drained, black organic soil is similar to Carlisle
muck in all essential features. It differs from it chiefly in having a
much thinner organic layer, shallower depth to clay or gravel, and
lack of a distinct peaty subsurface layer. The black organic layer
usually is more than 12 inches but less than 86 inches thick. The soil
is commonly closely associated with the Abington, Westland, Wabash,
Sloan, and Warners soils. It occurs as moderately large to large areas
and is the most extensive organic soil in the county.

Profile description (pastured areas) :

0 to 4 inches, black very friable muck ; weakly developed fine granular struc-
ture ; neutral.

4 to 13 inches, black, very friable and somewhat compact, silty muck; more
or less massive structure; slightly acid.

13 to 18 inches, very dark grayish-brown fibrous highly decomposed peat;
contains considerable light brownish-gray silty clay and a few small
pebbles ; medium acid.

18 inches--, light brownish-gray or gray clay and gravel; contains some de-
composed plant remains; grades into stratified gravel and sand ; neutral.

The soil varies from place to place in thickness of its organic layer
and in the nature of the underlying material. In places, especially in
the upper part of the valley of Buck Creek, it lacks the usual clay
horizon and its organic layers are underlain by marly gravel. In a
few areas the muck is more fibrous than typical.

Use suitability and management—Practically all of this soil had
been cleared and was being used for permanent pasture at the time of
the survey. Largely because of its shallower muck layer, it is more
difficult to drain and is not so well suited to cultivated crops as Carlisle
muck. The pastures on the soil are similar to those on Carlisle muck
and have similar management problems. For a further discussion of
use and management, see management group 9.

Carlisle silty muck, shallow phase (0 to 2 percent slopes) (Cc).—
This very poorly drained organic soil differs from Carlisle muck
chiefly in having a considerably thinner dark-colored organic layer
that contains a higher proportion of silty mineral soil material. The
thickness of the black layer usually is between 12 and 36 inches. For
the most part, the soil represents Carlisle muck, shallow phase, onto
which silty materials have washed from eroded adjacent slopes. This
silty wash has been mixed gradually with the muck materials during
cultivation. The Abington, Westland, Warners, and other Carlisle
soils are the principal associated soils.

Profile deseription (pastured area) :

0 to 3 inches, black very friable silt loam or silty muck; mildly alkaline.

3 to 12 inches, black friable silty muck ; slightly plastic and sticky when wet ;
neutral.

12 to 20 inches, black, smooth, silty muek ; plastic and very sticky when wet;
contains more clay than horizon above ; neutral.

20 to 24 inches, olive-gray silty clay; plastic and sticky when wet; contains
some plant remains ; mildly alkaline.

24 inches+-, gray calcareous gravel and clay.
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Considerable variation exists in the silt content and in depth of
the black organic layer. In some places, a thin peaty layer occurs
beneath the muck horizons; in others, the smooth, plastic silty clay
layer may be lacking.

Use suitability and management—Practically all this soil had been
cleared and was being used as cropland or pasture at the time of the
survey. It is rather poorly suited to cultivation unless adequately
drained, and drainage is likely to be difficult. Because of its higher
mineral content in the muck horizons, the soil probably can be made
more productive than Carlisle muck, shallow phase, but it presents
similar problems of use and management. For a further discussion
of use and management, see management group 9.

Celina silt loam, undulating phase (2 to 5 percent slopes) (Ce).—
This soil is locally known as yellow clay or brown clay. It is a mod-
erately well drained upland soil that developed over calcareous glacial
till. Although it resembles Miami silt loam, undulating phase, it has
more imperfect drainage and certain color differences. Its subsoil has
a little more of yellow and a little less reddish brown than the Miami
and is slightly mottled with grayish brown. Most of the slopes have
a comparatively uniform gradient, but a few have a subdued hum-
mocky appearance. Only a medium or low percentage of the rainfall
is removed by surface runoff, and internal drainage is moderate to
slow. A few areas that are largely in woods show liitle or no evidence
of accelerated erosion (pl. 3, B). More than 90 percent of the soil,
however, is slightly sheet eroded. Gullies, however, are uncommon,
and wherever they occur they are small and shallow.

The soil occurs as small to moderately large areas scattered through-
out all parts of the county. Itisunderlain by glacial till and is closely
associated with the Miami, Crosby, Brookston, and Kendallville soils.
It is most extensive on the till plains of the northwestern, southeastern,
and extreme south-central parts of the county. It is in the Crosby-
Brookston-Celina soil assoctation in these areas. In other parts of the
county, it is largely in the Miami-Kendallville-Celina-Crosby
assoclation.

Profile description (pastured area) :

0 to 8 inches, yellowish-brown to grayish-brown very friable silt loam ; weak
granular structure; in the virgin condition a 2- or 3-inch dark grayish-
brown very friable silt loam is on the surface; slightly acid.

8 to 12 inches, yellowish-brown, friable silty clay loam; breaks to well-
developed nutlike pieces; thin grayish-brown films are on the cleavage
planes of the soil aggregates; slightly acid.

12 to 20 inches, yellowish-brown, weakly mottled with light grayish-brown,
heavy silty clay loam ; breaks to moderate-sized nutlike pieces ; firm when
moist and plastic when wet ; medium acid.

20 to 28 inches, dark yellowish-brown, slightly mottled with gray, heavy clay
loam ; breaks to comparatively large blocky pieces; firm to very firm when
moist and relatively plastic and sticky when wet; contains some
weathered glacial pebbles ; slightly acid.

28 inches -, yellowish-brown, calcareous, compact, glacial till of clay loam
texture.

As mapped, areas of this soil vary greatly. In general, the soil

rades toward Crosby silt loam on one extreme and toward Miami silt
oam on the other. Consequently, in many places small areas of both
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these soils are included. Probably the most important variation, how-
ever, is in the depth to calcareous till, which ranges between 15 and 40
inches. In the eastern part of the county, the soil has developed from
relatively heavy textured till and is shallower and heavier textured,
on the average, than it is elsewhere in the county. In places the sur-
face soil is darker and contains more organic matter than normal.

Use suitability and management.—About 90 to 95 percent of this
soil was cleared at the time of the survey. Probably 80 percent of
the cleared land was used for cultivated crops, and the rest for per-
manent pasture.

The soil is comparatively low in organic matter but apparently is
moderately well supplied with plant nutrients. Largely because of
its relatively thick, moderately fine textured subsoil, it retains and
supplies water well. Although the soil is subject to alternating wet
and dry conditions, its water table is considerably lower than that in
the Crosby soil. Roots penetrate readily. Permeability to moisture
and air is ordinarily moderately good but is retarded somewhat during
winter and early in spring when the soil is excessively wet and the
water table is highest. The soil has good tilth and can be worked
safely, except when too wet, with all types of farm machinery.

If properly managed, this soil is well suited to cultivated crops.
Some of it has been artificially drained. Productivity over a long
period of years probably could be increased by drainage, but drainage
is not necessary to grow crops. The soil responds to good manage-
ment, particularly fertilization and liming, and holds up well after it
is improved. It ordinarily is not very susceptible to erosion and can
be conserved easily under a relatively short rotation that contains at
least 1 year of meadow. Although not so productive in wet years
as Miami silt loam, undulating phase, it appears to be more productive
in dry years. For a further discussion of use and management, see
management group 5.

Celina silt loam, eroded undulating phase (2 to 5 percent slopes)
(Cp).—This light-colored, moderately well drained upland soil is
similar to Celina silt loam, undulating phase, except that it is more
eroded. The soil has lost 50 percent or more of its surface soil and
up to 25 percent of its subsoil through accelerated sheet erosion. The
present yellowish-brown heavy silt loam surface soil, to plow depth,
commonly consists of a mixture of original surface and subsoil mate-
rials. In galled spots the yellowish-brown silty clay loam upper sub-
soil is exposed.

Use suitability and management.—All of this soil had been cleared
and was being used for pasture or crops, principally crops, at the time
of the survey. It is fairly well suited to cultivated crops, but measures
should be taken to check erosion. DBesides decreasing fertility and
removing soil material, erosion has lowered the water-absorbing and
water-supplying capacities, impaired tilth, increased runoff, and in-
creased susceptibility to further erosion. For a further discussion
on use and management, see management group 7.

Celina-Crosby silt loams, nearly level phases (0 to 2 percent
slopes) (Ca).—This mapping unit consists of the nearly level phases
of two soils—the Celina and Crosby silt loams. The two are so intri-
cately associated they cannot be separated on a map of the scale used.
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Although the proportion of each soil varies considerably in each area
of the complex, it is estimated that the Celina soil occupies about 65
percent of the total area, and the Crosby soil about 85 percent.

The Celina soil commonly occupies positions slightly above those
of the Crosby. The Celina soil is moderately well drained ; the Crosby
1s imperfectly drained. Surface runoff is slow on this complex, and
accelerated erosion is very slight.

This complex typically occurs in moderately large areas. It is asso-
ciated with the Miami and Brookston soils and with other Celina and
Crosby soils. The profile and characteristics of Crosby silt loam,
nearly level phase, are described on this page. Those of Celina silt
loam, nearly level phase, are similar to those of Celina silt loam,
undulating phase, described on page 39.

Use suitability and management.—At the time of the survey, an
estimated 85 to 90 percent of this complex was cleared. Most of the
cleared area was used for crops, and the rest was in pasture. Yields,
on the average, are higher than on Crosby silt loam, nearly level phase,
and lower than on Celina silt loam, undulating phase.

Much of this complex, principally the wetter areas occupied by the
Crosby soil, is tile drained. Where adequately drained, this complex
is well suited to the common tilled crops and pasture. However, it
is not so well suited to alfalfa as the better drained soils. The soils
of this complex respond to fertilizer and lime and hold improvements
well. Because of the almost level relief, conservation of soil material
is not a problem. Moderate productivity can be maintained by using
a 4-year rotation that includes 2 years of legume-grass meadow, and
by applying amendments. For a further discussion of use and man-
agement, see management group 6.

Crosby silt loam, nearly level phase (0 to 2 percent slopes) (Cx).—
This imperfectly drained light-colored upland soil, locally called gray
clay or white clay, has developed over calcareous glacial till. It has
almost level relief, the slopes nowhere exceeding 2 percent. Surface
runoff is slow to very slow, and internal drainage is slow. Although
scattered areas of this soil occur in all parts of the county that are
underlain by glacial till, they are most extensive on the level till plains
in the northwestern and southeastern parts of the county. The soil
is associated prineipally with the Brookston and Celina soils and with
other Crosby soils in the Crosby-Brookston-Celina soil association.

Practically all the soil is uneroded or only slightly eroded. A few
areas are covered with light-colored soil material washed from adjoin-
ing uplands. This is the most extensive soil in the county.

Profile description (pastured area) :

0 to 7 inches, grayish-brown, faintly mottled with light brownish gray, silt
loam ; very friable; granular structure; medium acid.

7 to 11 inches, olive-brown, strongly mottled with light brownish gray, silty
clay loam ; breaks into small nutlike pieces; firm when moist and hard
when dry ; contains a few small, dark, iron concretions and sand grains;
strongly acid.

11 to 17 inches, olive-brown, mottled with dark grayish brown and light
brownish gray, silty clay loam; breaks into medium-sized irregular
blocky pieces; plastic when wet, very firm when moist, and very hard
when dry ; strongly acid.

17 to 33 inches, mottled yellowish-brown, dark grayish-brown, and light
brownish-gray clay loam; breaks into coarse blocky pieces; very firm
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when moist and plastic when wet; becomes darker in color in lower
8 t?:'l 10 inches ; contains numerous small dark iron concretions; slightly
acid.

33 inches +, light yellowish-brown, mottled with light brownish gray, com-
pact firm calcareous glacial till; light clay loam texture; massive
structure.

Although the soil profile typically has distinet and well-
differentiated horizons, especially as to texture, there is considerable
variation in the thickness of the horizons and in depth to the cal-
careous parent material. In general, the parent glacial till is finer
textured in the extreme eastern part of the county, and here, the
soil is shallower and finer textured than normal. In other places
the silt loam surface soil layers are thicker than normal but rarely
exceed 15 inches.

The soil varies but slightly in color and in degree of mottling.
Included, however, are small, scattered, very poorly drained areas
that have a light brownish-gray silt loam surface soil and a highly
mottled dark olive-gray and olive plastic clay subsoil. These included
areas are typical Bethel silt loam, a soil not mapped separately in
this county. They were included with this Crosby soil because of
their small extent. Areas of Brookston soils too small to be shown
on the map are included in places, especially in the northeastern part
of the county.

Use suitability and monagement.—At the time of the survey prob-
ably 80 to 90 percent of the soil was cleared and artificially drained
(pl. 4, A). Of these areas, more than 80 percent was used as cropland,
and the rest for permanent pasture. Very little of the soil was idle.

This soil is medium to strongly acid, low in organic matter, and
moderately well supplied with most plant nutrients. The periodically
high water table and the dense subsoil, popularly called a claypan,
restrict penetration of plant roots, percolation of water, and movement
of air through the profile.

Although the soil is moderately fertile, its poor natural aeration
retards crop growth. Adequate artificial drainage lowers the water
table, promotes better aeration, and permits roots to penetrate more
deeply. The water-holding capacity of the subsoil is good, but during
dry years the surface soil dries out rapidly late in summer.

Tilth is good if the soil is worked when moist or dry. If worked
when wet, however, the surface soil puddles badly and bakes and
clods upon drying. The soil commonly dries out slowly in spring.
Frequently it dries too late to allow early plowing for planting of
corn. Because of its favorable relief, it is readily accessible to farm
machinery except when too wet.

‘When adequately drained, this soil is moderately well suited to
the production of the common crops. It is, however, less well suited
to alfalfa and other crops highly sensitive to excessive soil moisture.
Yields of all crops vary counsiderably according to the weather. In
general, they are lowest in wet seasons and highest in dry seasons.
Besides adequate drainage, good management practices should include
proper liming and fertilization and use of a rotation designed to add
organic matter and promote better soil structure and permeability.
Artificial drainage should be designed to lower the water table and to
remove excess surface waters from adjoining slopes. For a further
discussion of use and management, see management, group 6.
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Crosby silt loam, gently undulating phase (2 to 5 percent slopes)
(Cu).—This imperfectly drained, light-colored soil is similar to
Crosby silt loam, nearly level phase. It differs in having greater
surface runofl and a deeper, slightly coarser textured, mottled zone.
The mottling usually is less pronounced than in the nearly level phase.
Although relief ranges from 2 to 5 percent, most slopes have less than
a 4 percent gradient. The soil is uneroded or only slightly sheet
eroded. Scattered areas of Brookston soils too small to be shown on
the map are included with this soil.

Use suitability and management.—At the time of the survey, prob-
ably more than 85 percent of this soil had been cleared and was being
used for crops. Only a minor acreage was in pasture (pl. 5). If
drained, this soil is moderately well suited to cultivated crops. Its
management problems are similar to those of the nearly level phase
but it probably is slightly more productive than that soil. Owing to
the undulating relie%, water ordinarily does not stand on the soil.
It dries out and warms up more quickly in spring than the nearly
level phase and is more accessible to farm machinery at that time.
For a further discussion of use and management, see management
group 6.

Eel silt loam (0 to 2 percent slopes) (¥a).—This grayish-brown,
moderately well drained soil of the bottom lands has developed from
calcareous stream alluvium that washed chiefly from uplands in the
Late Wisconsin calcareous drift region. It has almost level relief.
Surface runoff is very slow. Internal drainage is medium to slow,
chiefly because of the periodically high water table. The soil occurs
as moderately large, elongated areas and is in close association with
the Genesee, Shoals, Sloan, and Wabash soils of the first bottoms.
It occurs throughout the Sloan-Wabash-Genesee-Eel soil association
but is most concentrated in the lower part of the valley of the Mad
River. It is relatively inextensive.

Profile description (cultivated area) :

0 to 19 inches, dark to very dark grayish-brown silt loam; very friable and
smooth; weak granular structure; mildly alkaline.

19 to 25 inches, dark to very dark grayish-brown, mottled with grayish brown
and light olive brown, friable silt loam ; weak blocky structure; contains
a few small pebbles and snail shells; mildly alkaline.

25 to 36 inches, light brownish-gray, mottled with olive brown, friable fine
sandy loam ; massive structure; contains a few snail shells; mildly to
moderately alkaline,

36 inches -, light brownish-gray, clean, marly sand and fine gravel;
caleareous.

The soil varies chiefly in surface texture, which in places is a fine
sandy loam or loam. These variations are chiefly in the valley of
the Mad River. Along many of the smaller streams, the soil is lighter
colored in the upper, mottle-free layers.

Use suitability and management.—An estimated 70 to 80 percent of
this soil had been cleared at the time of survey. About equal acreages
of the cleared land were in crops and pasture. Some of the wooded
areas also were pastured.

This soil is neutral to mildly alkaline and high in organic matter
and plant nutrients. It is permeable to air and water; plant roots
penetrate it easily. Moisture is absorbed readily, and air circulates
freely in the upper mottle-free layers. Although the soil does not
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have a high water-holding capacity, it receives much water from
rainfall, underground waters, and occasional floods. Consequently,
it has a high moisture-supplying capacity. Tilth is excellent over a
wide range of moisture conditions, and the smooth relief tavors the
use of all farm machinery.

Susceptibility to flooding narrows the range of suitability of this
soil. Tt is well suited to corn, soybeans, and water-tolerant grasses
and legumes. It is less well suited to small grains because there is
danger of flooding and because small grains tend to lodge on this
fertile soil. Stands of alfalfa often are ruined or seriously damaged
by flooding.

The soil is also very well suited to pasture because it has sufficient
moisture and high fertility. Pasture grasses tolerate excessive mois-
ture better than most crops and withstand prolonged flooding. Pas-
tures on this soil commonly are more productive during dry summer
weather than they are on the more droughty, light-colored, upland
and terrace soils. Little or no lime or fertilizer is needed, and
pasture management is concerned largely with improving quality
through weed control and regulated grazing. For a further dis-
cussion of use and management, see management group 1.

Fox silt loam, nearly level phase (0 to 2 percent slopes) (Fr.).
This well drained, deep, light colored, terrace soil is the most exten-
sive of the soils developed over stratified calcareous gravel and sand
deposited in the glacial outwash valleys. Locally, 1t is sometimes
called chocolate land or waxy land. It is characterized chiefly by its
brownish silt loam surface soil and reddish-brown clay loam subsoil
that is moderately plastic and sticky when wet. )

The relief is almost level; consequently, surface runoff is slow to
very slow. Internal drainage, however, is medium to rapid, largely
because the gravel-and-sand substratum is highly permeable.

The soil occupies moderately large to very large areas and is at
slightly higher elevations than the closely associated Bronson, Homer,
Westland, and Abington soils. It is largely in the Fox-Ilomer-
Warsaw soil association, particularly in the valleys of the Mad and
Little Miamil Rivers and Buck Creek. The most concentrated areas
are near and south of New Carlisle.

Profile description (cultivated area) :

0 to 9 inches, brown to grayish-brown silt loam; very friable, smooth and
floury; weak granular structure; slightly acid.

9 to 14 inches, brown silt loam; friable when moist; moderately developed
medium angular blocky structure; slightly acid.

14 to 23 inches, reddish-brown clay loam ; breaks to coarse nutlike pieces;
firm when moist, hard when dry, and moderately plastic and sticky
when wet; contains a few small glacial pebbles; slightly acid.

23 to 34 inches, dark reddish-brown clay loam; breaks to coarse nutlike
pieces; very firm when moist, hard when dry, and moderately plastic
and sticky when wet; contains a few small pebbles; medium acid.

34 to 38 inches, dark reddish-brown fine gravelly clay loam; weak coarse
blocky structure ; plastic and sticky when wet and very firm when moist ;
varies considerably in thickness from place to place; tongues often
extend for short distances into the layers below; apparently contains
appreciable quantities of organic matter, as compared to all layers
except the first ; slightly acid.

38 inches 4, somewhat weathered, stratified, calcareous gravel and coarse
sand that becomes less weathered and cleaner with increasing depth.
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Within short distances, depth to the sand-and-gravel substratum
varies from 28 inches to 45 inches. Although the soil typically occurs
along the outer and somewhat elevated terraces of the glacial valleys,
some of it is on lower and more inward terraces. The soil on the low
terraces often has a browner and darker colored surface soil than
typical, probably because of its higher organic-matter content. Some
of it is neutral in reaction and is similar to the Warsaw soil.

Use suitability and management.—At the time of the survey, prac-
tically all of the soil had been cleared ; about 85 percent was in culti-
vation, and the rest was in permanent pasture.

This soil is relatively low in organic matter, apparently moderately
well supplied with most plant nutrients, and slightly to medium acid.
It is readily permeable to roots, moisture, and air throughout its
depth. Although water percolates freely, enough of it is retained in
the clayey subsoil layers for the satisfactory growth of most crops in
all except the dry seasons. Tilth is easily maintained under good
management and is favorable over a wide range of moisture content.
The soil commonly can be worked a few days after heavy and pro-
longed rains without puddling, baking, cracking, or clodding. Owing
to its nearly level relief, it is easily accessible to all farm machinery.

Its predominantly favorable features make this soil well suited to
crop production. Alfalfa, sweetclover, and winter small grains are
especially well suited, as also are timothy, smooth brome, and other
deep-rooted grasses. The principal unfavorable feature of the soil is
its tendency to droughtiness in extremely dry growing seasons. It is
therefore less well suited to drought-sensitive crops, such as corn, soy-
beans, and oats. Satisfactory yields of such crops, however, are ob-
tained in normal or wet growing seasons,

If properly managed, this is a valuable and productive soil over a
long period of years. It responds to good management and retains
fertility well. If it receives enough fertilizer, lime, and organic mat-
ter, it can be conserved and kept productive by using a moderately
short crop rotation. For a further discussion of use and manage-
ment, see management group 2.

Fox silt loam, gently undulating phase (2 to 5 percent slopes)
(Fr).—Undulating relief and a slightly shallower profile distinguish
this well-drained, light-colored soil from Fox silt loam, nearly level
phase. Its slightly stronger relief gives it greater runoff and a lower
water-supplying capacity than the nearly level phase. Otherwise the
two soils are essentially the same.

This soil occurs in the glacial valleys underlain by well-assorted
calcareous gravel and sand. It is closely associated with other soils of
the Fox series and with Westland, Abington, Homer, and Bronson
soils. Although a few areas are on low terraces, most of this soil
occupies the higher terraces. Some areas, especially those east of the
ju?cf%ion of Buck and Beaver Creeks, have an irregular, hummocky
relief.

Use suitability and management.—At the time of survey the acreage
cleared and the proportion used for the various crops were about the
same as for the nearly level phase. The soil is well suited to both
cultivated crops and pasture but, because of its lower water-supplying
capacity, it is probably slightly less productive than the nearly level
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phase in growing seasons when the rainfall is low. This phase is
more subject to erosion, but management requirements are similar for
the two soils. TFor a further discussion of use and management, see
management group 5.

Fox silt loam, eroded gently undulating phase (2 to 5 percent
slopes) (Fr).—This well-drained, light-colored terrace soil was de-
rived from outwash gravel and sand. It resembles Fox silt loam,
nearly level phase, but is more eroded and has stronger relief and a
slightly thinner profile.

About 50 percent or more of the original surface soil and up to 25
percent of the subsoil have been lost through sheet erosion. In most
places, the plow layer is brown friable silt loam, a mixture of the
original surface soil and the subsoil. (Galled spots, exposures of the
reddish-brown clay loam subsoil, occur here and there.

Because of its eroded condition and stronger relief, surface runoff
is more rapid on this soil than on the nearly level phase. The rapid
runoff tends to lower the water-supplying capacity of the soil and to
make it more susceptible to erosion. Krosion also has resulted in
poorer tilth and decreased fertility and productivity.

This soil occurs chiefly on the higher terraces in close association
with other Fox soils. A few areas are on the lower terraces. Areas
east of the junction of Buck and Beaver Creeks have a more choppy,
hummocky relief than is typical.

Use suitability and monagement—At the time of the survey prac-
tically all of this soil had been cleared. It was used mostly for crops,
but s1zeable areas were in pasture. Under proper management, which
includes adequate erosion control, the soil is moderately well suited to
crops. It probably is slightly less productive than the gently undu-
lating phase. For further discussion of use and management, see
management group 7.

Fox silt loam, severely eroded gently undulating phase (2 to 5
percent slopes) (Fv).—This eroded soil has a higher rate of runoff,
a lower water-supplying capacity, poorer tilth, and lower fertility and
productivity than Fox silt loam, nearly level phase. Accelerated sheet
erosion has removed practically all of the original surface soil and
more than 25 percent of the subsoil. Some small, shallow gullies occur
in places.

The present surface soil, to plow depth, is brown or reddish-brown
heavy silt loam or silty clay loam. In numerous spots the reddish-
brown clay loam subsoil is exposed. The subsoil and deeper layers are
thinner but are otherwise similar to those of the nearly level phase.
A few areas have a hummocky relief, in contrast to the more even slopes
elsewhere.

Use suitability and management.—All of this soil was once cleared
and cultivated, although most of it was in pasture at the time of the
survey. This soil probably is best suited to permanent pasture. For
further discussion of use and management, see management group 10.

Fox silt loam, eroded sloping phase (5 to 10 percent slopes)
(Fm).—This phase differs from Fox silt loam, nearly level phase,
chiefly in being moderately eroded and in having considerably stronger
slopes. Other incidental differences are a somewhat thinner profile
and a greater number of pebbles in the soil mass. Accelerated sheet
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erosion has removed 50 percent or more of the original surface soil and
up to 25 percent of the subsoil. In most places, the present surface soil,
to plow depth, is a brown, heavy silt loam. Surface runoff is rapid.

Erosion has impaired tilth and decreased productivity. Surface
runoff has increased because loss of the porous surface layer and the
organic matter it contained has impaired the ability of the soil to ab-
sorb water. Consequently, the soil 1s subject to further erosion.

The soil occurs as narrow elongated areas, usually on terrace escarp-
ments. Itisnotextensive. A few areas are only slightly eroded ; these
are mostly in forest or within the limits of a town.

Use suitability and management.—At the time of the survey most
of this soil had been cleared and was in use as cropland or pasture.
Only minor acreages were idle. Where adequate measures are taken
to control erosion, this soil can be cropped, although it is only fairly
well suited to such use. Permanent pastures do well when properly
managed and may be the best use of this soil unless cropland is scarce.
For a further discussion of use and management, see management
group 8.

Fox silt loam, severely eroded sloping phase (5 to 10 percent
slopes) (Fw).—A 7- to 9-inch layer of reddish-brown heavy silt loam
or silty clay loam surface soil and sloping relief characterize this se-
verely eroded, somewhat excessively drained, light-colored terrace soil
that developed over outwash gravel and sand. It differs from Fox
silt loam, nearly level phase, in being much more eroded and in having
steeper slopes, somewhat thinner corresponding soil layers, and a
greater pebble content. All of the original surface soil and more than
25 percent of the subsoil have been removed by accelerated sheet ero-
sion, and small shallow gullies occur in places.

In its eroded condition, the soil has a rapid to very rapid surface
runoff, partly because loss of its original porous surface layer and the
organic matter it contained decreased the ability of the soil to
absorb and hold water. Its tilth also has been seriously impaired.

The plow layer consists mainly of reddish-brown clay loam of the
original upper subsoil. Much of the fertility has been lost, and pro-
ductivity seriously lowered. The soil commonly occurs in narrow
elongated areas on terrace escarpments.

Use suitability and management.—All of this soil has been cleared
and cultivated. At the time of the survey, it was about equally divided
between cropland and pasture, although a few acres were lying idle.
Because of its slope and eroded condition, it is poorly suited to crops
and is best used for pasture unless cropland is urgently needed. The
soil reaction and natural fertility are favorable for the establishment
of pasture grasses, which can be maintained under good mangement.
For a further discussion of use and management, see management
group 10.

Fox silt loam, nearly level deep phase (0 to 2 percent slopes)
(Fs).—This soil developed over stratified, calcareous gravel and sand
of the glacial outwash valleys. It is a deep, light-colored, well-drained
soil on terraces. It is essentially similar to Fox silt loam, nearly level
phase, but it differs in some particulars, chiefly in having a less red-
dish subsoil, thicker corresponding soil layers, and, consequently,
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greater depth to the gravel-and-sand substratum. The substratum
commonly begins 50 inches or more below the surface.

The almost level relief results in very slow to slow surface runoff, but
internal drainage is medium, largely because of the porous nature of
the gravelly substratum.

The soil occurs in medium-sized to moderately large areas and is in
close association with the Bronson, Homer, Mill Creek, Westland, and
Abington soils, and with other Fox soils. It is largely in the Fox-
Homer-Warsaw soil association.

(Profile description (cultivated area) :

0 to 12 inches, grayish-brown to yellowish-brown silt loam; very friable,
smooth, and floury; granular structure; slightly acid; in the virgin
condition the upper 2 or 3 inches is dark grayish brown because of its
organic-matter content.

12 to 17 inches, brown to yellowish-brown silty clay loam; breaks to small
blocky pieces; moderately firm to friable when moist; medinm aecid.

17 to 32 inches, strong-brown clay loam; breaks to medium-sized angular
blocky pieces; firm when moist and hard when dry; firmer consistence
and considerable quantity of small gravel in lower 10 inches; medium
acid.

32 to 42 inches, brown sandy clay loam ; firm to very firm ; weak coarse blocky
structure; contains numerous small pebbles and some small gravel; me-
dium acid.

42 to 50 inches, brown light sandy clay loam; firm when moist and slightly
plastic and sticky when wet ; considerably coarser textured and less firm
than above layer; contains occasional pebbles; slightly acid.

50 inches -, yellowish-brown, stratified, calcareous gravel and sand.

The soil varies chiefly in subsoil color, which in places is yellowish
brown or yellowish red. Some areas immediately east of New Car-
lisle in the valley of Honey Creek overlie calcareous till or have, at a
shallow depth, a gravel-and-sand substratum 1 to 2 feet thick that over-
lies glacial till. Apparently, the original deposits of sand and gravel
in this area were relatively thin over glacial till. 1In places the soil is
covered by thin deposits of light-colored material washed down from
eroded adjoining slopes.

Use suitability and management.—At the time of the survey, prac-
tically all of this soil had been cleared. Some of it was used for pas-
ture but by far the most of it was cultivated.

The soil is relatively low in organic matter but moderately well
supplied with plant nutrients. The reaction commonly ranges from
slightly acid to medium acid within the soil profile. The soil is fa-
vored with good tilth and excellent accessibility to farm machinery
and is easily penetrated by plant roots. Moisture is readily absorbed,
and air circulates freely throughout the soil. Principally because of
its greater thickness, the soil has a higher water-holding capacity
than the gently undulating phase of Fox silt loam, but it is similar
in most other physical features. Krosion is not a problem.

This Fox soil is used and managed in the same way as Fox silt loam,
gently undulating phase, but it probably is suitable for a wider range
of uses and, because of its greater depth and better water-holding
capacity, is more productive. Corn and other drought-sensitive crops
are less injured by excessive drought than they are on other Fox soils.
For a further discussion of use and management, see management
group 2.
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Soil Survey of Clark County, Ohio PLATE 6

Profile of Fox silt loam, gently undulating shallow phase.



PLATE

A, Profile of Miami silt loam, gently rolling phasec.
B, Subsoil of a Miami soil showing subangular blocky structure.
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Fox silt loam, gently undulating deep phase (2 to 5 percent
slopes) (Fo).—Slightly stronger relief differentiates this phase from
Fox silt loam, nearly level phase. Other differences are its greater
surface runoff and somewhat lower water-supplying capacity. Oth-
erwise, the two soils are similar.

Most of the soil has been slightly sheet eroded ; small patches have
been moderately eroded. Some scattered areas at the base of slopes
are covered by 6- to &inch deposits of light-colored colluvial wash.

Use suitability and management—At the time of survey, practi-
cally all this soil had been cleared and was being used as cropland,
the use to which it is best suited. Many crops grown on this phase
are likely to be affected by drought and, over a long period of years,
produce slightly less. This soil should be protected against erosion
and moisture loss resulting from excessive runoff. For a further
discussion of use and management, see management group 5.

Fox silt loam, nearly level shallow phase (0 to 2 percent slopes)
(Fu).—This somewhat excessively drained, shallow, light-colored,
terrace soil has developed from stratified, calcareous gravel-and-sand
deposits of the glacial outwash valleys. In most features it is similar
te Fox silt loam, nearly level phase, except that it is considerably
shallower and has thinner and more gravelly corresponding soil lay-
ers. 'The depth to the gravel substratum rarely exceeds 2 feet.

Surface runoff is slow to very slow because the soil is almost level.
Internal drainage, however, is rapid to medium because of the gravel
substratum. This soil occurs in the Fox-Homer-Warsaw soil associa-
tion and is closely associated with the Westland and Abington soils,
and with other Fox soils.

Profile description (pastured area) :

0 to 8 inches, dark-brown or brown very friable silt loam; granular struc-
ture; neutral.

8 to 13 inches, brown (with a reddish cast) firm fine gravelly clay loam;
breaks into nutlike pieces; neutral.

13 to 21 inches, dark reddish-brown, firm, fine gravelly clay loam; plastic
and sticky when wet; breaks into nutlike pieces; neutral.

21 inches -, clean, stratified, calcareous gravel and sand; slightly weath-
ered in upper few inches.

Use suitability and management.—At the time of the survey, most
of this soil had been cleared and was being used as cropland or pas-
ture. It is neutral or only slightly acid in reaction, and apparently
moderately well supplied with plant nutrients, but relatively low in
organic matter. It 1s easily penetrated by plant roots and air. Al-
though much water is absorbed, it drains away fairly rapidly through
the porous substratum. Moreover, the thin subsoil has a moderately
low capacity to retain moisture. Often there is not enough moisture
for plant growth in dry seasons. Tilth is good over a wide range of
moisture content and is easily maintained under good management.
The level relief and good drainage make the soil accessible to farm
machinery at practically all times. Erosion is not a problem.

Largely because of its droughtiness, this soil is not so well suited
to corn, soybeans, and other crops having high moisture requirements
as is Fox s1lt loam, nearly level phase. It is fairly productive of these
crops in seasons of suflicient rainfall and is a good soil for wheat,

386373—58—4
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alfalfa, deep-rooted grasses, and other drought-resistant crops. For
a further discussion of use and management, see management group 2.

Fox silt loam, gently undulating shallow phase (2 to 5 percent
slopes) (Fr).—This soil differs from Fox silt loam, nearly level shal-
low phase, principally in having stronger slopes. It also differs in
having slightly thinner corresponding soil layers (pl. 6), a wider
range in degree of erosion, greater surface runoff, and a slightly
lower water-supplying capacity. Sheet erosion is slight over approxi-
mately 64 percent of the soil, moderate over 35 percent, and severe
on 1 percent.

Use suitability and management—Most of this soll was used as
cropland or pasture at the time of the survey. It is moderately well
suited to the production of cultivated crops but is probably slightly
more droughty and less productive over a period of years than the
nearly level shallow phase. Its use suitability and management prob-
lems are similar to those of the nearly level shallow phase, but the
soil 1s more difficult to conserve and requires more attention to control
loss of soil and water. For a further discussion of use and manage-
ment, see management group 5.

Fox silt loam, eroded sloping shallow phase (5 to 10 percent
slopes) (Fx).—This soil of the terrace escarpments is similar to Fox
silt loam, nearly level shallow phase, except that it has steeper slopes,
is more eroded and shallower, and has more rapid surface runoff
and a lower water-supplying capacity. This soil commonly occurs
in long, narrow bodies. About one-half of it is moderately sheet
eroded, and the rest is severely sheet eroded and somewhat gullied.

Included with the soil are several small areas having gravelly silt
loam surface soils. These are indicated on the map by gravel sym-
bols. A few scattered patches, underlain by sand, have loam or sandy
loam surface soils.

Use suitability and management.—Practically all this soil has been
cleared and cultivated. At the time of the survey, it was used about
equally for pasture and crops. Because the soil is droughty, it is suit-
able only for deep-rooted crops or fast-growing crops that will mature
during the short period when there is enough rainfall.

Largely because of its steeper slope and eroded condition, this soil
is not nearly so well suited to cultivated crops as the nearly level
shallow phase. Its crop yields also are lower. Erosion control is
usually necessary to prevent further losses of soil material and fer-
tility and to conserve water. Unless a great need for cropland exists,
the soil is probably best used for pasture. For a further discussion
of use and management, see management group 10.

Fox fine sandy loam, nearly level phase (0 to 2 percent slopes)
(Fr).—This soil was derived largely from stratified, calcareous
sand and fine gravel deposited in the glacial outwash valleys. Tt is
a well drained to somewhat excessively drained, moderately deep
soil of the terraces. It resembles Fox silt loam, nearly level phase,
in many profile features; it differs in having sandier, less silty cor-
responding soil layers. Surface runoff is slow, and internal drainage
is medium to rapid. The soil is located in the Fox-Tlomer-Warsaw
soil association. It is closely associated with the Westland and Ab-
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ington soils, and with other Fox soils. It occupies relatively small
areas, usually on the low terraces. The soil is affected only slightly,
if at all, by accelerated erosion.
Profile description (cultivated area) :
0 to 8 inches, yellowish-brown or brown fine sandy loam; very friable;

weak granular structure; slightly acid.
8 to 14 inches, brown heavy fine sandy loam; friable; granular structure;

medium acid.

14 to 22 inches, strong-brown light sandy clay loam; friable to firm when
moist; medium nuciform structure; medium acid.

22 to 33 inches, strong-brown light sandy clay loam; firm to friable when
moist and moderately plastic and sticky when wet,; coarse subangular
blocky structure; medium acid.

33 to 37 inches, dark yellowish-brown sandy clay loam; plastic and sticky
when wet; weak coarse blocky structure; mildly alkaline.

37 inches -}, stratified, calcareous sand and fine gravel.

Use suitability and management.—At the time of the survey, prac-
tically all this soil had been cleared and was in crops or pasture,
principally crops.

This so1l is slightly to medium acid and low in organic matter.
Air circulates freely, and plant roots and moisture penetrate readily.
Tilth is excellent and easily maintained, and the level relief is favor-
able for the use of all farm machinery.

Although the soil is moderately well suited to cultivated crops,
its moderately low water-holding and water-supplying capacities
often limit yields of some crops in dry years. Its problems of man-
agement are similar to those of Fox silt loam, nearly level phase,
but it is subject to more severe leaching, requires more lime and
fertilizer, and is less retentive of fertilizers and lime. For a further

discussion of use and management, see management group 2.

Fox fine sandy loam, gently undulating phase (2 to 5 percent
slopes) (Fa).—Except for stronger slopes and more variable degree
of erosion, this soll is similar to Fox fine sandy loam, nearly level
phase. Most of it is only slightly sheet eroded, but in scattered
patches sheet erosion is moderate.

Use suitability and management.—Practically all this soil had been
cleared and was being used as cropland or pasture, principally crop-
land, at the time of the survey.

This soil is moderately well suited to cultivated crops, particularly
drought-resistant crops such as winter small grains and deep-rooted
legumes and grasses. Its moderately low water-holding and water-
supplying capacities often result in low yields of corn, soybeans,
and bluegrass in dry years. Compared to Fox silt loam, nearly level
phase, it is less productive, more difficult to conserve, and has greater
lime and fertilizer requirements. TFor a further discussion of use
and management, see management group 5.

Fox gravelly loam, eroded sloping phase (5 to 10 percent slopes)
(Fe) . —This somewhat excessively drained, moderately shallow, stony
soil was derived from stratified, calcareous, outwash sand and gravel.
It occurs on glacial valley escarpments—slopes between the first bot-
toms and terraces, between terraces of different elevation, or between
terrace and upland levels. It differs from Fox silt loam, nearly level
phase, chiefly in having stronger slopes; thinner, coarser textured, and
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less distinet soil layers; and a slightly darker colored, coarser textured
surface soil. It also differs in being considerably more eroded, shal-
lower to the gravel substratum, and more stony.

The sloping relief encourages relatively rapid surface runoff, and the
internal drainage is rapid. The subsoil is thin and the gravel sub-
stratum is porous. Sheet erosion ranges from slight to moderate.
About two-thirds of the soil has lost more than 50 percent of its
original surface soil. Gullies are normally absent.

The soil occupies narrow elongated areas and is associated chiefly
with the Rodman soils and other Fox soils in the Fox-Homer-Warsaw
soil association.

Profile description (cultivated area):

0 to 8 inches, brown to dark-brown friable gravelly loam ; granular structure;
pebbles are predominantly about 1-inch in diameter; neutral.

3 to 14 inches, brown gravelly clay loam ; friable to firm when moist; slightly
plastic and sticky when wet ; neutral.

14 to 22 inches, reddish-brown gravelly light clay loam; breaks into nut-
like pieces ; plastic and sticky when wet and firm when moist; contains
considerably more gravel and is coarser textured than above layer;
neutral.

22 inches -}, stratified, calcareous gravel and sand.

This soil varies chiefly in depth and in color of the surface soil.
These differences are caused largely by differences in erosion. The
uneroded or slightly eroded soil exhibits a dark-brown or dark reddish-
brown gravelly loam surface soil about 9 inches thick. Where mod-
erately eroded, the present surface soil to plow depth is a mixture
of the remaining original surface soil and 3 or 4 inches of the upper
subsoil. Other slight variations are differences in gravel coutent and
in surface soil texture. The soil, however, is fairly consistent in
depth to the substratum of gravel and sand, which lies about 20 to 28
inches from the surface.

Use suitability and management.—At the time of the survey, an
estimated 60 to 70 percent of the soil had been cleared. The cleared
acreage was used about equally for crops and pasture.

Rapid internal drainage and the moderately thin subsoil make the
water-holding and water-suppling capacities of this soil relatively
poor. Nevertheless, it is readily permeable to roots and moisture.
Air circulates freely throughout the soil. A few pebbles are on the
surface and in the soil, and in some places they are so abundant they
interfere with cultivation. Otherwise, tilth is good over a wide range
of moisture conditions. Because of its steep slope, the soil is not well
suited to the use of heavy farm machinery.

The soil apparently is moderately well supplied with organic mat-
ter and plant nutrients and is normally neutral or mildly acid.

Permanent pasture is probably the best use for this soil. It is not
well snited to cultivated crops because it is subject to erosion and has
rapid surface runoff, poor workability, a shallow profile, low moisture-
holding capacity, and a fairly high stone content. Moreover, its
long narrow areas are too poorly proportioned for use as cropland
or for management as individual units. Good pasture management
should include adequate fertilization, particularly with phosphate,
as well as controlled grazing and weed control. For a further dis-
cussion of use and management, see management group 10.
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Fox gravelly loam, eroded gently undulating phase (2 to 5 per-
cent slopes) (Fc).—This soil differs from Fox gravelly loam, eroded
sloping phase, principally in having smoother slopes. 1t also differs
in having less surface runoff; consequently, it absorbs and supplies
slightly more water. The two soil profiles are similar.

On this soil accelerated sheet erosion ranges from slight to severe.
About 50 percent of the soil area is only slightly eroded, and about
45 percent is moderately eroded. Stones in the surface soil somewhat
interfere with cultivation.

Use suitability and management.—Practically all of this soil was
used for pasture or crops at the time of the survey. Largely because
of its moderate shallowness, stoniness, eroded condition, and rela-
tively low capacity for holding and supplying water, this soil is only
fair for crops that require cultivation. Corn often suffers from
drought on this soil in dry years. The more drought-resistant
clovers, grasses, and small grains are better adapted. Management
practices should be directed toward increasing fertility, checking
erosion, and conserving water, For a further discussion of use and
management, see management group 7.

Fox gravelly loam, severely eroded sloping phase (5 to 10 percent
slopes) (Fe).—This soil is similar to Fox gravelly loam, eroded slop-
ing phase, except that it has lost all of its surface soil and more than
25 percent of its subsoil. Consequently, there has been an increase in
surface runoff and a decrease in water-absorbing and water-supplying
capacities. The present surface soil, to plow depth, is a brown or
reddish-brown heavy gravelly loam or gravelly clay loam. It is com-
posed largely of the original upper subsoil layer.

Use suitability and management.—All of this soil has been cleared
and at some time been cultivated, but at the time of the survey, sub-
stantial areas were in permanent pasture. KErosion has affected the
soil by decreasing the supplies of organic matter and plant nutrients,
lowering productivity, and increasing susceptibility to further ero-
sion. The soil is poorly suited to cultivated crops and is best used
as pasture. Pastures do well. They tend to dry out during dry
summer months but are comparatively productive if heavily fertilized
and properly managed. For a further discussion of use and manage-
ment, see management group 10.

Fox gravelly loam, eroded strongly sloping phase (10 to 15 per-
cent slopes) (IFr).—This soil differs from the 