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HOW TO USE THE SOIL SURVEY REPORT

HIS SOIL SURVEY of Owen

County, Ind., will serve several groups
of readers. It will help farmers in plan-
ning the kind of management that will
protedt thelr soils snd provide good yields;
nssist engineers in selesting sites for rouds,
buildings, ponds, and other structures;
aid foresters in managing woodland ; and
add to our kmowledge of so1l soience.

Locating Soils

[se the index to map sheats at the back
of this report to loctite ardas on the lnrge
map. Tha index is & Soall map of the
connty on which nnmbered rectahgles hive
beeny drpwne 1o show, whore ench shest of
the large map is located. When the cor-
rect sheet of the large map has been found,
it will be seen that boundaries of the soils
are outlined, and that there is a symbol
for each kind of soil. All areas marked
with' the snme dvmbiol are the same kind of
soil, whsrovar they ocouron themnp,  The
symbol is ingide the area if thoreis mmu‘%h
room 3 otherwise, it i=ooiide the sren and «
paintier shows whore the ssmbael belongs.

Finding Informaticn

This report containg sections that will
interest different groups of readers, as well
aislsome sections that may be of interest to
all.

Farmers and those who work with farm-
ers can learn about the soils in the section
“Descriptions of Soils” and then turn to
the section “Use and Management of the
Soils.” In this way, they first identify
the soils on their farm and then learn how
thess solls can be managod ind whit vields
can be expected.  The "Guide to Mupping
Cnits, Capability Units, and Woodland
ﬂliiluiﬁlit}' Groups,™ st the back of the
euphirt will simplify use of {he ninp unid
report,  This puide listeeach eoil and 1wl

type mapped in the county, and the page
where each is described. It also lists, for
each soll and land type, the capability unit
and woodland suitagility group, and the
pages where each of these are described.

Foresters and others interested in wood-
land can refer to the section “Woodland
Tses of Soils.” In that section the soils
in the county are grouped according to
their suitability for trees, and factors af-
fecting the management of woodland are
explained.

Fngineers will want to refer to the sec-
tion “Engineering Properties of Soils.”
Tables in that section show characteristics
of the soils that affect engineering.

Seientists and others who are interested
will find information about how the soils
wers formed and how they were classified
in the section “Soil Formation and Clas-
sification.”

Individuals or groups interested in
learning about the wildlife resources of
Owen County can refer to the section
“Wildlife.”

Students, teachers, and other users will
find mformation about soils and their man-
agement in various parts of the report, de-
pending on their particular interest.

Newcomers in Owen County will be es-
pecially interested in the section “General
Soil Map,” where broad patterns of soils
are described. They may also be inter-
estedd In the section “General Nature of
the County,” which gives additional infor-
mation about the county.

& ok ok

Fieldwork for this surveyr wits completed
in 1050, Unless otherwise indicated, all
statements in the report mefer to conditions
in b county at that time.  The =oil s
vay of Owen County was made is part of
the technieal assistanes forished by the
Soil Conservation Servies to the Owen
County Soil and Water Conservation
District.

For sale by thé Superlntendent of Dm.'umemta,2U‘§=S,.2 Government Printlng Office
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SOIL SURVEY OF OWEN COUNTY, INDIANA

BY F. W. SANDERS, SHELBY BROWNFIELD, SAMUEL LEHMAN, AND ROBERT FIELDS, S0IL CONSERVATION SERVICE

UNITED STATES DEPARTMENT OF AGRICULTURE, SOIL CONSERVATION SERVICE, IN COOPERATION WITH PURDUE
. UNIVERSITY AGRICULTURAL EXPERIMENT STATION

O%DUNTY, in the southwestern part of Indiana
fig. 1) |has a total area of 391 square miles. Spencer
is the county seat and the largest city.

Agriculture is the leading occupation, but many people
work in industries in the county or commute to Indian-
apolis or to other ecities nearby. Approximately T1 per-
cent of the farm income is derived from the sale of live-
stock and livestock products, and about 29 percent, from
the sale of fleld crops. Cattle, hogs, and chickens are
raised extensively, and corn, soybeans, and hay are the
principal crops.

TERRE HAUTE
®

* Srate Africulturel Experiment Station

Figure 1—Location of Owen County in Indiana.

General Nature of the County

This section of the report is provided mainly for those
not familiar with Owen: County. It tells about the climate
and water supply, and it describes the social and indus-
trial development. The figures nsed to describe the agri-
culture are from records of the Bureau of the Census,

The area that is now Owen County was once occupied
by prehistoric people. Evidence of tiese people has been
found in mounds throughout the county. Most of the
mounds contained rude pottery and implements of pol-
ished stone and flint, but in some were large deposits of
bones. These mounds are thought to be burial places.
The prehistoric people were fo]%owed by the American
Indians, who were of the Miami, Potawatami, Eel River,
and Delaware tribes. The Indiang planted corn on the
rich bottom lands and hunted wil me, which was
abundant on the rolling, wooded uplands. '

In 1809, after white men came to this ares, the Indians
ceded to them most of the area that is now Owen County.
The treaty that transferred this land was called the treaty
of Fort Wayne. The boundary established by this treaty,
known as the 10 o’clock line, runs diagonally across the
northeastern part of the county. The rest of the county
was later purchased from the Indians.

The first white settlement was made in 1816 just north
of the present site of Spencer. Owen County wasg organ-
ized in 1818, and Spencer was made the county seat. The
first towns establislged in Owen County, besides Spencer,
were Freedom and Gosport, All of these towns were
established on the White River so that the river could be
used for travel by flathoat and steamboat. '

Climate*

Records of climate have been kept at Spencer for only
a short time. Therefore, the information about climate,

iven in this section, was taken from records kept at

loomington from 1896 to the present time. Blooming-
ton is 9 miles east of the southeastern corner of Owen
County, in Monroe County. The climate at Bloomington
is considered typical for Owen County.

Rainfall is adgquate in most years, but in summer, when
a large amount of moisture is used by plants and much
is lost through evaporation, a period of low rainfall
occasionally causes a reduction in crop yields. The soil
stores moisture that falls during the winter and sprinf.
As a result, damage to crops is generally prevented in sub-

By L. A. Scmaar, State climatologizt, U.B. Weather Bureau.
1 .
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sequent perlods of little or no rainfall, especially in mid-
summer when the use of water is at a maximum high. In
midsummer the amount of moisture used exceeds the aver-
a,%? monthly rainfall, which is between 3.6 and 4.3 inches.
The average amount of monthly precipitation is fairly
uniform, but a stightly greater amount falls in spring and
a sli%htly smaller amount falls late in winter. Figures
for the average and extremes of precipitation, taken from
records kept at Bloomington over a 64-year period, are
given in [table 1.| ITowever, these average figures that
show precipitation do not adequately describe the nature
of the precipitation in this county.

The amount of precipitation that falls in different
months varies greatly. For 10 percent of the time in
spring and summer, during the time records have been
kept, there has been less than 1.6 inches of precipiation.
Also for 10 percent of the time in September and again in
October, 0.9 inch or less of precipitation has fallen. In
contrast, precipitation exceeded 9.5 inches in 10 percent of
the months of January and March. The months of April
through September receive 7 inches or more. Thus, about
80 percent of the time the monthly precipitation ranges
from 1.6 to 7 inches in spring and summer.

The chances that various amounts of precipitation will
OCCUr are given ior all weeks of the year. One
of the wetter weeks beging April 5, when 040 inch or
more of rain falls about 80 percent of the years. Octo-
ber 25 begins a fairly dry week when 0.40 inch or more
of rain is expected only 44 percent. of the time,

The climate of this county is mideontinental, and there
are great contrasis in temperature. The average daily
maximam temperature reaches 88.5°F. in July, and the

average daily minimum temperature drops to 22.1°F,
in January, If moisture is adequate, adapted crops are
not damaged by the high temperature in midsummer.
The high temperature, however, accelerates evaporation
and rapidly reduces the amount of moisture available to
crops. Temperatures of 20 degrees below zero have been
reported in thig county in winter. The freezing and thaw-
ing of the soil in winter may heave or lift some of the
young plants of a forage or small-grain crop. Snow cover
15 welcome at such times to protect winter small grains.
The average amount of snowfall in winter is about 19
inches.

Severe storms occasionally cause some damage. Nine
tornadoes, most of which oceurred in May, were reported
in the last 44 years. The average number of days when
thunderstorms occur is 48 a year. June has the most
an average of 9 days a year with thunderstorms, an
August is next with 8. As a rule, not more than one
thunderstorm oceurs in any month in winter.

Heavy rains occasionally flood the lowlands along the
West Fork of the White River. This is most frequent
in spring, because at that time the soils are frozen or
hold a maximum amount of water. Infiltration is lim-
ited, and runoff from brief, heavy rains cannot be ade-
quately carried away by the streams.

Relative humidity ranges from 40 percent on a typical
summer afternoon to near 100 just be?ore dawn. In win-
ter the most probable range in a 24-hour peried is from
60 to 90 percent. Fog is a visible indication that the rela-
tive humidity is near 100 percent. Radiation fog, a phe-
nomenon at night and early in the morning, is more prev-
alent near the White River than in higher areas because

TarLe 1. —Averages and extremes
[Based on records kept at Bloomington, Ind., from 1896 to 1959,

Temperature Precipitation
Average Extremes Average
Month degree
days!? Average | Greatest
daily
Daily Daily Monthly | Highest Year Lowest Year
maximum | minimum on record on record
) *F. °F. °F, °F, °F. Inche. Tnches
January_________ 40. 2 22,1 312 78 1950 —20 1918 1, 050 3. 8§ 3. 38
February. .. __ 39.1 23,2 31.2 76 1932 —20 1399 950 2.91 2.61
March__________ 53.7 32. 3 43. 0 26 1910 —2 1943 680 4. 53 6. 56
April . ______ _ 64. 9 42. 4 53.7 a1 1925 17 1923 340 3. 83 2. 59
May. .. _._____ 7.7 52, 3 640 97 1911 29 1908 120 4. 19 3. 30
June__.__.__.__.__ 84.0 611 726 103 1913 36 1910 20 | 4. 30 3. 91
July. 88. 5 65. 0 76. 8 110 1936 46 1911 0 3.76 4. 25
Auvgust__________ 86. 9 63.3 75.1 104 1930 41 1915 0 3. 63 3. 42
September_______ 79.0 56.3 67. 7 103 1922 25 1899 70 3. 53 3. 40
October_._______ 69, 4 45. 1 57. 3 96 1954 17 1925 270 3. 04 4. (2
November_______ 53. 8 340 43. 9 84 1950 -2 1950 630 3. 26 316
December_______ 42,0 247 33. 4 - 73 1948 —11 1909 980 3.29 2. 56
Year _______ 64. 8 43. 5 54, 2 110 1936 —20 1918 5, 110 44. 13 8, 56

1 Based on a temperature of 65° F. and computed from monthly
average ternperatures. These data show relative heating require-

ments for dwellings. Degree days for a single day are obtained by
subtracting the average temperature of the day from 65°.
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cold air pools in low areas, and the humidity is also higher
in the bottom lands near the river.

Tender crops are sometimes lost as a result of freezes
that occur unusually late in spring or early in fall. Table
[Zlzives the probabilities of a critical temperature in spring
and fall. The average date of the last freeze in spring
is April 21. The average date of the first freeze in fall
is Qctober 20.

The average number of days between the time of the
last freezing temperature in spring and the first in fall,
that is, the average growing season, is 182 days. In 10
percent of the years, however, the growing season is 158
days or less, and in another 10 percent it i1s 218 days or
more, In 50 percent of the years, the growing season is
169 to 195 days long. Tn low depressions or basins, the
growing season 1s shorter because on calm, clear nights
cold air drains down from higher areas. Low areas do
not provide a good location for crops that have a long
%rowmg season or for erops that are vulnerable to the
owest temperatures in winter.

_Records kept at Indianapolis and Terre IHaute indicate

that the wind blows from the southwest most of the time
m sgpring, summer, and fall. The wind is westerly or
northwesterly in winter. Its velocity is highest in March
and Jowest in August. Extreme winds may come from
intenss low-pressure centers that move through or near
this county or from severe local thunderstorms.

Water Supply

The sources of water vary widely over this county.
Spencer gets its water from wells in outwash of Wiscon-

of temperature and precipitation

Absence of data indieatez no oceurrence]

sin age that are along the West Fork of the White River.
This gravelly outwash furnishes an abundant supply of
water. In most of the county, a well productive enough
to supply water for household and farm use can be ob-
taineg. There are considerable variations in the depth at
which an abundant supply of water can be obtained. In
the area underlain by till, the till is generally thin enough
so that the wells reach into the underlying bedrock., Get-
ting a good well in the area underiain by limestone is
ustally more difficult because of the many underground
crevices, cracks, and voids. :

Many of the shallow wells in the uplands are dry during
gsome seasons. The wells in the bottoms and terraces are
shallow, generally about 20 feet deep. The gravelly out-
wash along the White River is the best source of water
where a large supply is needed, such as for industry.

Springs are common throughout the county and are
often developed to furnish water for household use as
well as for livestock. In many places the terrain provides
ideal sites for ponds and lakes. Many ponds have been
constructed to supply water for livestock, and in some
areas ponds are used to provide water for household use.
Several lakes have been constructed for recreational uses.

Social and Industrial Development

School facilities in Owen County are presently under-
going changes for tmprovement. Some of the schools
have been consolidated, and there are no one-room grade
schools in the county, There are presently five high
schools; Spencer High School is the largest. All the rural
pupils are provided bus transportation to school.

Precipitation—Continued Average number of days with—
i Temperature
Snow
Precipita-
Year tion of Maximum Minimuom
(.10 inch
or more *
Average * | Maximum Year Greatest Year 90° and 32° and 32° and | Zero and
monthly ? daily 3 above 9 below % below 8 below &
Inches Inches Inches °F. °F. °F °F,
1937 5 7 30. 7 1918 4.8 1951 6 ( 8 25 2
1908 4,9 22. 6 1910 50 1945 8 Lt 4 21 1
1913 3.0 26. 0 1906 6.0 1049 8 0 1 16 (%)
1944 .4 50| 1912 4,1 1953 8 Q] 0 4 0
1908 Q)] L2 1909 0 focooooooo 9 1 0 Q] 4]
1947 0 0 | [ O 2 8 0 & 0
1910 0 O | ___ [0 R P 7 15 0 0 0
1928 0 0 | . D |- 6 12 0 0 0
1931 0 0 | ___ 0 o ______ 7 6 0 (® .
1910 [H . b 1913 .3 1950 5 2 0 3. 0
1936 .9 7.3 1932 6.2 1950 8 0 2 14 %
© 1932 45 13. 5 1942 7.0 1942 9 0 6 24 1
I 1913 19. 4 30. 7 1918 7.0 1942 87 44 21 107 4

s Based on a 59-year record.
¢ Based on a 19-year record.
+ Based on a 5-year record.

5 Based on a 34-year record.
% Less than one-half.
7 Trace.
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TaBLe 2.—Amounts and probability of weekly precipitation’

[Bazed on records kept for 54 years at Bloomington, Ind.]

None 0.10 (.20 0.40 0.60 0.80 1.0 1.2 1.6 2.0 2.8 4.0
Week beginning— or a inch inch inch inch inch inch inches | inches | inches | inches | inches

trace? | or more | or more | Or MOTS | or More | or more | or More | or more | of more | or more | or more | or more

Pereent Pereent Percent Percend Pereent Pereent Pereent Percent Percent Pereent Pereent FPereent
Jan. 3 ___ 9 83 76 64 54 46 39 33 24 17 9
Jan. 10_____________ 17 74 67 h5 46 38 32 27 19 13 7
Jan, 17 ___________ 7 83 75 63 54 45 39 33 24 18 10
Jan. 24 ____________ i5 73 64 a0 39 31 25 20 12 8 3
Jan. 31__.__________ 9 30 71 54 41 32 24 18 11 6 2
Teb. 7o ______._.. 11 81 72 53 38 27 19 13 6 3 1
Feb. 14 . . ... 11 82 75 60 48 38 30 24 14 9 3
Teb. 21 ____________ & 86 riri 60 47 36 28 21 13 7 2
Mar. V. 4] 88 80 63 50 38 30 23 13 7 2
Mar. 8_____________ 6 92 B7 76 65 54 45 37 25 16 7
Mar. 16 ___________ 9 86 81 68 56 46 37 30 19 12 5
Mar. 22, . __. 2 91 84 71 60 51 43 37 26 19 16
Mar. 20 ___.______ 7 85 77 64 53 44 37 30 21 14 7
Apr. bo o _____. 2 95 91 80 68 a7 47 30 25 16 6
Apr. 12 ... 11 84 78 G6 5b 46 38 31 21 14 6
Apr. 19 ... __ 9 85 T8 63 50 39 30 23 13 8 2
Apr. 26.._ ... . __ 9 85 78 65 53 43 35 28 18 i1 4
May3_ o 4 89 82 68 56 46 38 31 21 14 6
May 10________.___ 6 88 81 68 57 48 40 33 23 16 3
May 17 __ O 87 81 68 55 45 36 28 18 11 4
May24____________ 15 Bl 76 65 55 46 38 32 22 15 7
May 31 ___________ 13 81 75 64 53 45 37 31 21 14 7
June 7. ___________ 13 82 77 65 55 46 38 32 22 15 7
June 14____ ________ 11 81 74 62 52 44 37 31 22 15 g
June 28 _ . ________ 11 B4 77 65 54 44 36 20 19 13 5
June 28__ ______.____ 15 77 70 a7 46 37 30 24 18 10 | 4
July b o ___ 24 71 65 a4 45 37 30 25 16 11 5
July 12 __________. 11 81 73 60 49 41 33 27 18 12 6
July 19 ... 19 71 62 48 37 29 23 18 11 7 3
July 26. . ._ .. . 15 75 67 52 40 31 24 19 11 7 2
Aug. 2, ... 15 7 69 55 45 36 29 23 15 10 4
Aug. 9 ... 11 82 76 65 56 48 41 36 27 20 11
Aug. 16 _____ ... 9 85 78 [413] 56 47 39 32 22 16 7
Aug.23._ . ___ R 24 67 59 47 38 31 25 20 13 9 4
Aug. 300 . ___ 14 73 67 55 46 39 33 27 19 14 7
Sept. 6_____..______ 17 77 70 a7 45 36 29 23 14 9 3
Sept, 13_ . __________ 24 70 63 53 44 36 30 25 17 12 5
Bept. 20 ___________ 20 70 62 49 39 32 25 20 13 8 4
Sept. 27___ . ___. 32 63 58 49 42 35 30 26 19 14 7
Oet. 4_____________ 24 67 60 49 41 34 28 24 17 12 i)
Qct. 11 ___________ 32 62 H6 46 37 30 24 20 13 8 3
Qct, 18 ________. 26 65 a8 48 40 34 29 25 18 13 7
Oct. 25, ______. 32 61 55 44 36 29 24 20 13 9 4
Nov, 1 . ________. 19 75 68 55 45 36 a0 24 16 10 4
Nov. 8 . ________. 17 78 70 54 40 29 20 14 7 3 1|
Nov. 165 _______ 15 77 70 58 48 40 33 28 20 14 7
Nov. 22 __________ 9 84 75 58 44 33 25 18 10 5 2
Nov, 26 ________._ 19 76 69 54 41 31 23 17 9 5 1
Dec, 6____________. 9 35 78 (i1 53 43 35 28 18 12 5
Dec, 13 _______. 17 74 66 53 43 T 36 29 18 16 11 5
Dec, 200 ________ 17 79 72 59 46 36 28 17 12 7 2
Dec, 27 _______ 13 80 73 GO 49 39 32 28 17 11 4

HONH OONCR by kb GO BIAR bl O NN =OMNN NERND HEO O W

1 Caleulated from records kept over a period
G. I. Bareer, R. H. Saaw, and R, F. DaLg, from “Chances of
Receiving Selected Amounts of Precipitation in the North Central

of 54 years by Region of the United States,” Iowz State ﬁniversit.y, July 1959,

277 Kp. .
t A trace of precipitation is less than 0.005 inch,
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For those interested in higher education, there are uni-
versities and colleges in nearby cities. Colieges within 40
miles are Indiana University at Bloomington, DePauw
University at Greencastle, and Indiana State Teachers
College and several small business colleges at Terre Haute.

Several churches of different denominations are located
in Spencer and other towns of the county. There are
many small country churches throughout the county. In
areas where the population has decreased, however, some
of these small churches have been abandoned.

There are several service clubs in Owen County, such as
the Lions Clubs of Spencer and Gosport, the Junior
Chamber of Commerce, and sororities and fraternal
organizations. More eclosely associated with agriculture
are the township and county Farm Bureaus and IHome
Demonstration Clubs. For the young people of the
county, there are 4-H Clubs, Rural Youth, and Future
Farmers of America. Conservation clubs are active in the
promotion of wildlife conservation.

Each year several hundred acres of land in this county
are purchased by people who live elsewhere, mostly in
cities. Most of these purchases are for recreation as well
as for investment. Many of the farms purchased for
recreational use are in areas that are predominantly
moderately steep to very steep. Most of them are pro-
tected by forest or other permanent vegetation. These
areas in forest are generally protected from livestock, but
considerably more attention is needed in woodland manage-
ment, to help prevent further soil erosion. There have
been several private lakes constructed on these tracts.
Locally owned private lakes are also located throughout
the county. The largest are the Greybrook Lake south-

west of Jordan and the Hollybrook Lake northwest of
Gosport.

There are also many commercial recreational facilities.
McCormicks Creek State Park, east of Spencer, was the
first State park in Indiana. It hag many recreational op-

rtunities for camping, hiking, swimming, and horse-

ack riding. Tt also has a year-round hotel. Cataract
Falls, a privately owned park at Cataract, contains the
largest waterfalls in Indiana. Cataract Lake is in the
northwestern part of the county. It consists of 1,400
acres of water for fishing, swimining, boating, and other
water sports. The area around the lake also offers camp-
in a.ncF picnie facilities. Most of the land near Cataract
Lake has been used for cabins, camp grounds, and other
recreational uses. The Lieber State Park, on the Owen-
Putnam county line, adjoins Cataract Lake.

Many of the industries in Owen County are based on
natural resources. There are two strip mines in operation.
The c¢oal is mined for both loca) trade and for shipment
by rail. There are extensive timber and lumber opera-
tions, ineluding & large mill where staves are made for
whiskey barrels, 2 crate factories, and 12 to 16 sawmills.
There are two limestone quarries that produce agricultural
limestone, road aggregate, and other crushed stone prod-
ucts. Limestone %ui]ding stone is quarried near Romona.
Two gravel pits located at Gosport and Spencer provide a
source of material for roads and for the manufacture of
concrete products. A gypsum mine is being developed in
the southwestern part of the county, where several hun-
dred acres has been purchased or leased. There are some
undeveloped gas fields near Arney. Two grain elevators
are located in the county.

TasLe 3.—Probabilities of eritical temperatures in spring and fall

[Based on records kept at Bloomington, Ind., from 1921 to 1950]

Dates for given probability and temperature
Probability :
16° T. or lower | 20° T. or lower | 24° F. or lower | 28° F, or lower | 32° F. or lower | 36° F. or lower 40° F. or lower

Bpring:
1 yearin 10later than.| March 21_____ Mareh 27_____ April 10______ April 22______ May 6_______ May 16______ May 27.
214 years in 10 later :

than _.__...__._. March 12_____ March 20..___ April 1_____.. April 14..____ April 20 ... _. May 10_____. May 2.
5 years in 10 later

than. __________.__ March 3______ March 12____. Mareh 23_.__. April 5_..____ April 21_____. May 2. _ ... May 12.
7¥% years in 10 later .

AN e February 22__| March 4 .____ March 14___._ March 27 .._. April 13._ .| April 24 _____ May 4.

9 years in 10 later

than . __________.__ February 13__| February 25__| March 5______ March 19___._ April 6._____. April 18 ____. April 27,
Fall:
1 year in 10 earlier

than _____________ November 19 | November 4. _| October 31___| Ootober 20___} QOetober 1. ___[ September 23_| Seplember 17.
2% vears in 10 earlier

than______________ November 20_| Navember 15.| November 6__{ October 26___| October 10___| September 30.| Beptember 24.
5 years in 10 earlier )

than.._ . _______. December 9.__| November 27_| November 13_| Noverber 2__| October 20.__] Qctober 8____ October 1.
7% years in 10 earlier

than oo ___.__ December 19_| December 9___| November 20_| November 9__| October 30___| Ooctober 16..__ Octoher 8.
9 years in 10 earlier )

than - ceeeocmaoo—- December 20_| December 20.| November 26.| November 15| November 8__| October 23___| October 15.
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Spencer has several small industries. Some of them are
a manufacturing company of metal signs, & manufacturer
of insulating plastics, a large distributor of corded mer-
chandise, several printing and lithographing establish-
ments, and a plant where canvas and tarpaulins are made.

The industries are too few to ntilize all of the county’s
present labor force. Many people leave the county for
employment, and some commute to Indianapolis, Bloom-
ington, and other cities. Many of the commuters are
farmers who need supplemental income.

The White and Kel Rivers, the first major means of
transportation, were important, factors in the development.
of this county. Three railroads cross the county; their
main business is hauling coal from the coalfields in this
and in the adjoining counties in southwestern Indiana.

Nearly all of the produce is transported by truck.
This area is close to Indianapolis and other cities that
provide quick, easily available markets for livestock and
other agricultural and industrial products. Spencer, the
principal trading center in the county, is serviced by
several trucklines and by privately operated trncks,

The highways in Owen County suitable for motor
freight are Indiana Highway Nos. 46, 67, 42, 43, 157,
and 246, and U.S. Highway No. 231.  Approximately 60
percent of the secondary county roads are all-weather
roads, and approximately 25 percent of these are surfaced
with asphalt.

Agriculture

During the settlement of Owen County, the pioneers
cleared many acres of moderately steep and steep land, as
well as nearly level to sloping areas. In the steeper areas
productive surface soil was lost throngh erosion, and as a
result, crop yields were reduced within a few years. These
areas were abandoned to grow up to brush. ~ Later, many
acres of the gently sloping to sloping land were also
abandoned because of depleted fertility and soil erosion.
The farmers often moved away, leaving the areas for na-
ture to salvage by natural reforestation. Today, many of
these areas are covered by stands of timber that are good
. -to excellent in quality. g';me of the abandoned areas were
later reclaimed during periods when farm prices were
high. When farm prices decreased during the 1930%
and when the area became more depleted, many tracts of
this land were again abandoned.

Tha pioneers used the rough forested areas for pasture.
This practice, along with burning, cansed much damage
to many of the forests. It has been estimated that 38,000
acres of forest are still pastured,

Many farmers lived on farms of 40 to 100 acres for years
and were contented. Meanwhile, the standard of living
was improving. To achieve this higher standard of
living, these small farmers had to get more land or in-
tensify their farming systems, Omn farms with a large
amount of marginal cropland, the intensified farming
caused a rapid depletion of soil fertility and a rapid in-
crease in soil erosion. Many farmers left the farmns for
other employment, and some of the farms were left idle.
On many other farms gradual soil erosion over the years
caused the land to be left idle, and it is now covered with
broomsedge and briers.

Poor farming methods and soil erosion have also caused
some damage to the better, nearly level to gently sloping
cropland. Ilecognizing the need for help with their soil
erosion._problems, the %a,rmers voted in 1946 to form the
Owen County Soil Conservation District. The District,
with the aid of the U.S. Soil Conservation Service and
other agencies, gives technical assistance fo the fartners
about problems of soil and water conservation.

Since the organization of the Owen County Soil Con-
servation District, several thousand acres have been pro-
tected from further excessive erosion. Fach year, con-
servation practices are applied on a large additionsl
acreage. . Through the technical assistance of the THstrict,
several thousand acres of forest has been protected.

The size of the farms had increased from 60 to 80 acres
in the late 1800’ and then to an average size of 142.2
acres in 1959. There are some specialized farms in Owen
County, but most of them are predominantly general
farms. In 1959 about 57 percent of the farmers worked
away from their farms for additional income.

At the time of this survey, it was estimated by a
cominittee studying conservation needs that the use of
farmland in Owen County was as follows: 94,705 acres
of cropland, 19,938 acres of pasture, 100,698 acres of forest,
and 25,919 acres of other land, such as idle land and
homesteads. It was also estimated that 82 percent of the
cropland needs some treatment to protect the soils—etther
erosion control or drainage. Approximately 75 percent
of the pasture needs treatment, ang 77 percent of the Tand
used for forest needs some type of protection or treatment.

The number of farms in the county dropped from 1,493
In 1950 to 1,098 in 1959. The average size of farms and
the average value per acre, however, have increased.
During the same period, the proportionate amount of
farm income derived from the sale of feld crops has
decreased, and that derived from the sale of livestock
and livestock products has increased. The proportionate
amount of farm income derived from the sale of forest
products has also increased.,

How Soils Are Mapped and
Classified

Boil scientists made this survey to learn what kinds
of soil are in Owen County, where they are located,
and how they can be used. They went into the county
knowing they likely would find many seils they had
adready seen, and perhaps some they had not. As they
traveled over the county, they observed steepness, length,
and shape of slopes; size and speed of streams; kinds of
native plants or crops; kinds of rock; and many facts
about the soils, They dug many holes to expose soil
profiles. A profile is the sequence of natural layers, or
horizons, in a soil; it extends from the surface down into
the parent material that has not been changed much by
leaching or by roots of plants.

The soil scientists made comparisons among the pro-
files they studied, and they compared these profiles with
those in counties nearby and 1n places more distant.
They classified and named the soils according to nation-
wide, uniform procedures. To use this report efficiently,
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it is necessary to know the kinds of groupings most used
in a local soil classification.

Soils that have profiles almost alike make up a soil
series. Except for different texture in the surface layer,
all the soils of one series have major horizons that are
gimilar in thickness, arrangement, and other important
characteristics. HEach soil series is named for a town or
other geographic feature near the place where a soil of
that series was first observed and mapped. Bloomlield
and Martinsville, for example, are the names of two soil
series. All the soils in the United States having the
game serles names are essentially alike in those charac-
teristics that go with their behavior in the natural, un-
touched landscape. Soils of one series can differ some-
what in texture of the surface soil and in slope, stoniness,
or gome other characteristic that affects use of the soil by
man. ‘

A soil series contains soils that are alike except for the
texture of their surface layer. According to such dif-
ferences in texture, separations called soil types are made.
Within a series, all the soils having a surface Jayer of
the same texture belong to one soil type. Martinsville
loam and Martinsville silt loam are two soil types in the
Martinsville series. The difference in texture of their
surface layers is apparent from their names.

Seme soil types vary so much in slope, degree of erosion,
nuwmber and size of stones, or some other feature affecting
their use, that practical suggestions about their manage-
ment could not be made if they were shown on the soil
map as one unit. Such soil types are divided into phasges.
The name of a sotl phase indicates a feature that affects
management—in Owen County, primarily slope or degree
of erosion. For example, Bloomfield loamy fine sand, 6
to 12 percent slopes, is one of several phases of Bloomfield
loamy fine sand, a soil type that ranges from nearly level
to steep.

After a guide for classifying and naming the soils had
been worked out, the soil scientists drew the boundaries of
the individual soils on aerial photographs. These photo-
graphs show woodland, buildings, field horders, trees, and
other details that greatly help in drawing boundaries
accurately. The so1ll map in the back of this report was
prepared from the aerial photographs.

The areas shown on a soil map arve called mapping units.

On most maps detailed enough to be useful in planning
management of farms and fields, a mapping unit is nearly
equivalent to a soil type or a phase of a soil type. It
is not exactly equiva.%ent, because it is not practical to
show on such a map all the small, scattered bits of soil of
some other kind that have been seen within an area that is
dominantly of a recognized soil type or soil phase.
Occasionally it may be better to show two or more sim-
ilar taxonomic units, which do not oceur in regular geo-
graphic association, as one mapping unit. Such groups
are called an undifferentiated mapping unit. Such map-
ping units are named in terms of their constitutent taxo-
nomic units, and the names of the units are connected by
the word “and.” In Owen County the differences be-
tween the steep phases of some soil types of similar series
were not so important that they outweighed the other
soil characteristies in terms of the objective of the survey.
As a gpecific example, Wellston silt loam, 25 to 35 percent
slopes, and Muskingum stony silt loam, 25 to 35 percent
717-587 64~ -2

slopes, are combined as one cartographic unit and called
Wellston and Muskingum soils, 25 to 35 percent
slopes. Also, on most soil maps, areas are shown that are
so rocky, so shallow, or so frequently worked by wind and
water that they scarcely can be called soils. - These areas
are shown on a soil map like other mapping units, but
they are given deseriptive names, such as Gullied land or
Riverwash, and are called land types rather than soils. Tn
this report, spot symbols are used on the soil map to des-
ignate small areas of wet, sandy, severely eroded, or gullied
soils.

While a soil survey is in progress, samples of soils are
taken, as needed, for laboratory measurements and for
engineering tests. Laboratory data from the same kinds
of soils in other places are assembled. Data on yields of
crops under defined practices are assembled from farm
records and from field or plot experiments on the same
kinds of soils. Yields under defined management are
estimated for all the soils.

But only part of a soil survey is done when the soils
have been named, described, and delineated on the map,
and the laboratory data and yield data have been as-
sembled. The mass of detailed information then needs to
be organized in a way that it is readily useful to different
groups of readers, among them farmers, managers of
woodland, engineers, and homeowners. Grouping soils
that are similar in suitability for each specified use is the
method of organization commonly used in the soil survey
reports. Based on the yield and practice tables and other
data, the soil scientists set up trial groups, and test them
by further study and by consultation with farmers, agron-
omists, engineers, and others, Then, the scientists adjust
the groups according to the results of their studies and
consultation. Thus, the groups that are finally evolved
reflect up-to-date knowledge of the soils and their be-
havior under present methods of use and management.

General Soil Map

After study of the soils in a Jocality and the way they
are arranged, it is possible to make a general map that
shows several main patterns of soils, called soil associa-
tions. Such a map is the colored general soil map in the
back of this report. Each association, as a rule, contains
a few major soilsand several minor soils, in a pattern that
is characteristic although not strictly uniform.

The soils within any one association are likely to differ
from each other in some or in many properties; for ex-
ample, slope, depth, stoniness, or natural drainage. Thus,
the general soil map shows, not the kind of soil at any
particular place, but several different patterns of soils.
Each pattern, furthermore, contains several kinds of soils.

Each soil association is named for the major soil series
in it, but as already noted, soils of other series may also be
present. 'The major soils of one soil association may also
be present in another association, but in a different pattern.

The general map showing patterns of soils is useful to
people who want a general idea of the soils, who want to
compare different parts of a county, or who want to know
the possible location of good-sized areas suitable for a cer-
tain kind of farming or other land use.
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1. Genesee-Eel and Stendal-Pope
Associations '

Nearly level, silty soils of the flood plains and terraces

These associations consist mainly of nearly level soils of
first bottoms, and of minor areas of soils on stream ter-
races. They occupy nearly 54 square miles.

About 55 percent of the acreage consists of neutral soils
of bottom lands along the Eel River, the West Fork of
the White River, and other smaller streams. Well drained
(Feneses soils are predominant, but there are smaller areas
of moderately well drained Eel soils and of imperfectly
drained Shoals soils.

About 35 percent of the acreage consists of acid =oils of
the bottom lands. These soils are on the flood plains of
Fack Creek, Fish Creek, and other small streams that drain
uplands underlain by sandstone and Illinoian till. Im-
perfectly drained Stendal soils are dominant in those
areas, but there are smaller areas of well drained Pope
soils, poorly drained Atkins soils, and moderately well
drained Philo soils.

On_terraces along the Eel River and the West Fork of
the White River in these associations are soils that have
a caleareous substratum and that are underlain by strati-
fled, calcareous sand or gravel. These soils have a loamy
surface layer. They are the well-drained, brown Martins-
ville and Ockley soils; small areas of excessively drained,
dark-brown Nineveh soils; and imperfectly drained Whit-
aker solls, Other soils on terraces are underlain by strati-
fied, calcareous silty clay and clay., These are the
well-drained Markland soils, the imperfectly drained Me-
Gs_mfy solls, and the poorly drained Zipp and Montgomery
soils.

Still other soils on terraces along the Eel River and
other small streams are acid soils that developed in strati-
fied silt and some clay. The nearly level, imperfectly
drained Bartle soils are predominant. They are mixed
with small areas of poorly drained Vincennes soils.

The soils in these associations are mainly nearly level
and are used primarily for cultivated crops. Even the
bottom lands that are frequently flooded are used primarily
for row crops, although overflow during the growing
season occasionally destroys a crop. Some areas that are
small and irregular and some that are extremely wet, or
Trequently flooded are not practical to cultivate. Other
small areas of flood plains that are not subjeet, to frequent
overflow are used in a cropping system that includes winter
grain or hay crops. The cropping system used for the
nearly level soils of stream terraces is one in which meadow
crops and small grains are rotated. The major problem
in managing the soils of first bottoms is flooding; that
on the imperfectly drained and poorly drained soils is
drainage; and that on the excessively drained soils is
droughtiness.

2. Dubois-Otwell Association

Nearly level to very steep, silly soils on old lake
sediments '

Nearly level to very steep, acid soils underlain by lake-
laid material are dominant in this soil asseciation. The
assoclatlon occupies approximately 30 square miles,

About 40 percent of it consists of nearly level, imperfectly
drained, gray Dubois silt loams, and a%out 45 percent, of
moderately steep to very steep, well-drained, dark grayish-
brown Otwell s1lt loams, ‘

Minor soils of old lakebeds are poorly drained Robinson
and moderately well drained Haubstadt soils. These make
up about 10 percent of the association. The rest of the
association consists of solls on narrow bottom lands and of
other minor soils.

The soils of this association developed in loess over lacus-
trine deposits of stratified silt, silty clay loam, clay, and
some fine sand. The soils are generally leached free of
carbonates to a depth of 10 feet or more. A pan layer at
a depth of 16 to 30 inches slows the movement of water
through the soil profile.

Most, of the nearly level to moderately steep areas are
cultivated. Drainage is the main problem in the nearly
level to gently sloping areas, and erosion is the major
hazard in the sloping to moderately steep areas used for
crops. The soils of this association are moderately pro-
ductive and are well suited to most of the crops grown in
the county. Nearly all of the acreage of steep or very
steep Otwell soils is in timber, The Otwell soils support
trees of excellent quality and are considered among the
best soils for forests.

3. Negley-Parke Association

Nearly level to very steep, silty soils on glacial outiash

This soil association is made up mainly of nearly level
to very steep soils that are underlain by glacial outwash.
It occupies about 85 square miles. Approximately 65 per-
cent of the association consists of steep or very steep, ex-
cessively drained Negley soils. (ently sloping to mod-
erately steep, well-drained Parke soils make up about
25 percent.

The rest of this association consists of nearly level to
gently sloping, well-drained Pike soils; of small areas of
nearly level, imperfectly drained Taggart soils; and of
other minor soils. The soils on narrow bottom lands with-
in the association are medium acid or slightly acid. They
are made up of imperfectly drained Shoals, moderately
well drained Eel, and well drained Genesee soils. There
are also minor areas of Bloomfield and Princeton soils,
which are mainly on the ridges adjacent to the White
River, near Spencer.

The soils of this association formed in a mantle of
loess underlain by gravelly and sandy outwash. The
loess ranges from a few inches to 50 inches or more in
thickness. The soils are strongly acid and are deeply
leached. In most of the nearly level to steep areas, the
texture of the surface layer is silt loam, but in the very
steep soils it is loam.

The nearly Jevel to moderately steep scils, which ac-
count for 20 to 30 percent of the association, are cultivated
or in pasture. They are considered among the best soils
for agriculture in the county. The main problem that
limits their use is susceptibility to erosion. If they are not
properly managed, the more rolling areas are subject to
severe accelerated erosion, In some places gullies develop
and cut rapidly into the fragile substratum. These nearly
level to moderately steep soils are suited to all of the
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erops commonly grown in the county, and they are
especially well suited to fruit trees and alfalfa.

Very steep soils that have not been cleared make up
about 70 to 80 percent of the association. Trees of excel-
lent quality grow on them, and the areas are considered
to be among the best for forests. Several thousand acres
of this association have been abandoned because of ero-
sion, and those areas are reverting to forest.

4, Cincinnati-Vigo Association

Nearly level to very steep, silty soils on glacial till

This association consists mainly of nearly level to very
steep soils on Illinoian till. Tt occupies approximately
130 square miles. About 60 percent of the association is
made up of gently sloping to very steep, well-drained Cin-
cinnati and Hickory soils, which are in large areas
throughout the glaciated parts of the county. Nearly level
to gently sloping, imperfectly drained Vigo soils make
up about 15 percent. The largest area of Vigo soils is in
the southwestern part of the county, but there are smaller
areas throughout the till plain.

About 15 percent of the association consists of gently
sIopn}§ Ava soils, which occur in small areas throughout
the till plain. The rest. of the association is made up
largely of small areas of soils on stream terraces and on
narrow flood plains. It also includes small areas of soils
on sandstone and outwash.

The soils of this association developed in loess over
Illinoian till. They are generally leached free of ecar-
bonates to a depth of 10 feet or more. The texture of the
surface layer is silt loam, ' :

Most of the nearly level to moderately steep soils are
cultivated. The main problem in the nearly level areas
is drainage. A pan at a depth of 18 to 24 inches slows
the movement of water through the profile. On the gently
sloping to moderately steep areas that are used for culti-
vated crops, erosion is the major hazard. Most of the
steep or very steep soils are now producing a good growth
of high-quality timber.

The larger cultivated areas in this association are
mainly in the southwestern part of the county. The
smaller cultivated areas in other parts of the county con-
sist mainly of nearly level to moderately steep ridgetops
that are generally adjacent to steeper areas in forest or
pasture. Several thousand acres of sloping to moderately
steep soils could be developed into good pasture. Several
thousand acres of this association have been abandoned
and are reverting to forest.

5. Zanesville-Muskingum Association

. Nearly level to very steep, silty soils on sandstone
and shale

In this soil association are mainly nearly level to very
steep soils that were formed in material weathered from
sandstone. 'This association occupies about 82 square
miles. About 35 percent of the association consists of
well-drained Zanesville soils. Shallow, well-drained
Muskingum soils that are steep or very steep make up
about 15 percent. In places there are numercus outcrops
of bedrock and some fragments of loose rock on the sur-
face of the Muskingum soils,

Well-drained, moderately deep Wellston soils, which are
moderately steep or steep, occupy about 15 percent of
the association. In some places the steep or very steep
slopes are occupied by Wellston and Muskingum soils. On
some of the ri?igeto s are nearly level to gently sloping,
imperfectly drained Johnsburg and moderately well
drained Tilsit soils. Other minor soils of this association
are soils that developed on till in the valley fills and
on isolated deposits of till, soils on terraces along streams,
soils on narrow bottom lands, and soils formed on out-
wash.,

In the southesstern part of the county are a few areas
of well-drained Bewleyville silt loams that developed in
material from limestone. The areas of Bewleyville soils
are intermixed with those soils formed in material from
sandstone. The Bewleyville soils are generally on the
lower slopes, and the upper slopes are occupied by the
soils formed in material from sandstone. The Bewleyville
soils are generally sloping to moderately steep and have
occasional sinkboles, ell-drained Princeton fine sandy
loams and oxcessively drained Bloomfield loamy fine
sands, which developed on windblown deposits, are in
areas east of Freedom.

The sandstone soils of this association were formed in
loess over material weathered from sandstone and a small
amount of shale. The depth over hedrock ranges from
less than 18 inches in the Muskingum soils to 8 to 10
feet, in the Zanesville soils. The Bewleyville soils devel-
oped in 18 to 48 inches of loess over limestone residuum.
Depth over bedrock is 3 to 8 feet.

Most of the soils of this association are not suited to
intensive cultivation, because they are too steep and shal-
Jow. Most of the areas that are cultivated are on ridge-
tops or in small areas on the bottom lands of streams,
Some of the narrow ridges in the steep areas, however,
are impractical to cultivate. The acreage of the nearly
level to gently sloping soils is small. On most of the
nearly level soils, there is a drainage problem. Erosion
is the major hazard on the. gently sloping to moderately
steep soils that are cultivated, abandoned, or used for
pasture.

Nearly all of the steep and very steep areas are in forest.
Several thousand acres of soils in this association have
been abandoned and are reverting naturally to trees.
These areas have been purchased by the State for refor-
estation. Also, several thousand acres of this assoclation
could be developed into good pasture.

6. Grayford Association

Nearly level to steep, silty soils on limestone

The topography of this association is mainly gently
undulating to steep, and there are mumerous sinkholes
throughout. This association occupies about 49 square
miles. About 60 percent of the association is made up of
Grayford soils.

The Grayford soils are well drained and are brown to
reddish brown. They are in the limestone sinkhole area
in the eastern part of the county. The Grayford soils
developed in loess underlain by weathered till over mate-
rial weathered from limestone. Limestone bedrock is
generally at a depth of 3 to 8 feet.
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In the areas of valley fill and in other izolated areas
where the depth of loess and till is 10 feet or more, the
well drained Cincinnati, the moderately well drained Ava,
and the imperfectly drained Vigo solls were developed.
Some areas of Negley and Parke soils formed in outwash
along the breaks of the main drainageways., The shallow
Corydon soils developed in some of the steep and very
steep arcas. The soils of the narrow bottom lands that
intersect the association are mainlty medium acid,

About 60 to T0 percent of this association is used for
crops and pasture, and the rest is forested. The gently
rolling to rolling soils are cultivated. These soils are
considered to be among the best agricultural soils in the
county. They are well suited to all of the crops commonly
grown in the county.

Erosion is the main hazard on these soils. The numer-
ous sinkholes make mechanical practices to control erosion
mipractical, and vegetative or cultural methods are often
necessary. The steep and very steep arcas are in trees.

Use and Management of the Soils’

In the following pages the use and management of the
soils are described. The system of capability classification
used by the Soil Conservation Serviee is explained. Then,
different levels of management that apply to all of the
solls are discussed. After that, management of groups of
soils, the ca}:a,bi]ity units, is described, management of
pasture and hay crops is discussed, and information about
crop ylelds is given. This is followed by a discussion of
management of the soils for woodland, for wildlife, and
for engineering.

Capabhility Groups of Soils

. The capability classification is o grouping that shows,
m a general way, how suttable soils are for most kinds of
farming. Tt is a practical grouping based on limitations
of the soils, the risk of damage when they are used, and
the way they respond to treatment.

In this system all the kinds of soil are grouped at three
levels, the capability class, subclass, and unit. The eight
capability classes in the broadest grouping are designated
by Roman numerals I throngh VIIL. In elass I are the
soils that have few limitations, the widest range of use,
and the least risk of damage when they are used. The
soils in the other classes have progressively greater natural
limitations. In clags VIII are soils and landforms so
rough, ‘shallow, or otherwise limited that they do not
produce worthwhile yields of crops, forage, or wood
products.

The subclasses indicate major kinds of limitations with-
in the classes, Within most of the classes, there can be
as many as four subclasses. The subelass ig indicated by
adding a small letter, e, w0, s, or ¢, to the class numeral, for
example, ITe. The letter e shows that the main limitation
1s risk of erosion unless close-growing plant cover is main-
tained ; w means that water in or on the soil will interfere
with plant growth or cultivation (in some soils the wetness
can be partly corrected by artificial drainage); s shows

? By MircHerL HassLER and HarorD ScroLr, Soil Conservation
SBervice,

that the soil is limited mainly because it is shallow,
droughty, or stony; and ¢, used 1n only some parts of the
country, indicates that the chief limitation 1s a climate
that is too cold or too dry.

In class I there are no subelasses, because the soils of
this class have few or no limitations. Class V can contain,
at the most, only subclasses 2, ¢, and ¢, because the soils -
in it have little or no susceptibility to erosion, but have
other limitations that restrict their use largely to pasture,
range, woodland, or wildlife. .

Within the subelasses are the capability units, groups
of soils enongh alike to be suited fo the same crops and
pasture plants, to require similar management, and to
have similar productivity and other responses to manage-
ment. Thus, the capability unit is a convenient grouping
for making many statements about management of soils.
Capability units are generally identified by numbers as-
signed locally, for example, I1le-1 or ITTe-5.

Soils are classified in capability classes, subclasses, and -
units in accordance with the degree and kind of their
permanent lmitations; but without consideration of
major and generally expensive landforming that would
change the slope, depth, or other characteristics of the
soil; and without consideration of possible but unlikely
major reclamation projects.

The eight classes in the capability system, and the sub-
classes and units in this county, are described in the list
that follows.

Class 1.

S,

Soils that have few limitstions that restrict their

Unit 1-1.—Deep, nearly level, well-drained soils
of the uplands and terraces. .

Unit T-2—Deep, nearly level, well-drained soils
of the bottom lands.

Class II. Soils that have some limitations that reduce
the choice of plants or that require moderate conserva-
tton practices.

Subclass ITe. Soils subject to moderate erosion if
they are not protected.

Unit ITe-1—-Deep, well-drained, gently sloping
soils of the uplands and terraces.

Unit 1le-5.—Very deep, well-drained, gently
sloping, sandy soils of the uplands.

Unit Ile-7.—Moderately deep, moderately well
drained and well drained, gently sloping soils
that have a somewhal limiting layer in the
subsoil,

Subelass TTw. Soils that have moderate limitations
because of excess water,

Unit ITw—2.-—Moderately deep and deep soils of
the uplands and terraces.

Unit IIw-7—Deep, imperfectly drained and
moderately well drained soils of the bottom
Iands that are subject to overflow.

Unit ITw-10.—Moderately deep or deep, very
poorly drained organic soils.

Subelass TTs. Soils that have moderate limitations
of moisture capacity or tilth.

Unit IIs-1.—Moderately deep, somewhat exces-
sively drained, nearly level soils of the terraces.

Unit Ils-5-—Moderately deep soils of the up-
lands and terraces that have a somewhat lim-
iting layer in the subsoil.
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Class III.  Soils that have severe limitations that reduce
the choice of plants, or that require spectal conserva-
tion practices, or both.

Subelass [1le.  Soils subject to severe erosion if they
are eultivated and not protected.

Unif, ITTe-1.—Deep, wel-drained, gently sloping
or sloping soils of the uplands and terraces
that are slightly to severely eroded and are
underiam by lhnestone or outwash,

Unit ITTe-5.—Very deep, well-drained, sloping,
sandy soils of the uplands,

Unit 1IIe-7.—Moderately deep and deep, mod-
erately well drained and well drained, gently
sloping and sloping soils of the terraces and
uplands that have a moderately developed

- fragipan.

Subclass HIw. Soils that have severe limitations
because of excess water.

Unit TITw-2.—Deep, very poorly drained, dark
soils in depressions.

Unit ITTw—3.—Moderately deep and deep, im-
perfectly drained soils of the uplands and
terraces.

Unit ITIw-5.—Moderately deep, poorly drained
soil of the terraces that has a somewhat im-
permeable layer in the subsoil.

Unit ITIw—6.—Moderately deep, imperfectly
drained soils of the terraces that have a subsoil
of silty clay.

Unit I1Tw—7.—Moderately deep and deep soils of
the uplands and terraces that have a somewhat
Hmiting layer in the subsoil.

Class IV. Soils that have very severe limitations that
restrict the choice of plants, that require very careful
management, or both.

Subclass IVe, Soils subject to very severe erosion if
they are cultivated and not protected.

Unit IVe-1—Deep, well-drained, sloping to
moderately steep soils of the uplands and ter-
races that are slightly to severely eroded and
are underlain by limestone or outwash.

Unit IVe-5—Very deep, well-drained, mod-
erately steep, sandy soils of the uplands.

Unit IVe-T.-—Moderately deep, well-drained,
sloping to moderately steep soils of the uplands
and terraces.

Unit IVe-8.—Moderately deep, well-drained,
sloping soils of the uplands that are slightly
to moderately eroded and are underlain by
sandstone and shale.

Unit IVe—8%.—Very deep, somewhat excessively
drained, sloping, loose, sandy soils of the
uplands.

Class V. Soils not likely to erode that have other limita-
tions, impractical to remove, that limit their use largely
to pasture, woodland, or wildlife food and cover.

Subelass Vw. Soils too wet for cultivation; drainage
or protection not feasible,

Unit Vw—1.—Poorly drained, gray soils of the
bottom lands that are subject to overflow.

Class VI. Soils that have severe limitations that make
them generally unsuitable for cultivation and limit their

~use largely to pasture, woodland, or wildlife food and

© eOVer.

Subclass VIe. Soils severely limited, chiefly by risk
of erogion if protective cover is not maintained.
Unit VIe-1—Shallow te deep, well-draned,
sloping to steep soils of the uplands and
terraces.

Class VII. Soils that have very severe limitations that
make them unsuited to cultivation, and that restrict their
use largely to pasture, woodland, or wildlife.

Subclags VIIe. Soils very severely limited, chiefly by

risk of erosion if protective cover is not maintained.

Unit VIIe-1—Moderately steep. to very steep
soils of the uplands and terraces.

Class VIII. Soils and landforms that have limitations
that preclude their use for commercial production of
plants and that restrict their use to recreation, wildlife,
water supply, or esthetic purposes.

Subelass VIIIs. Rock or soil material that has little
potential for production of vegetation.
Unit VIITs—1.—Quarries, Gravel pits, and areas
of Riverwash that are not suited to production
of vegetation.

Management by capability units

The soils of Owen County have been placed in practical
voups called capability units. Fxcept for slight dif-
erences, the soils in one unit have essentially the same

limitations, need about the same kind of management, and
respond to management in about the same way.

In each unit the characteristies of the soils are described,
the suitability of the soils for crops is discussed, and some
suggestions are given for their management. The crop-
ping systems and management levels mentioned are given
only as examples. Other cropping systems and levels of
management are suitable.

A TJocal technician of the Soil Conservation Service or
Extension Service can help select a cropping system and
level of management suitable for a specific farm. The
cropping system to be used will depend partly upon the
principal farm enterprise. It will also_depend on the
combination of practices that can be used with the crop-

ping system to protect the soils from erosion and to main-
tain good soil structure, the supply of plant nutrients,
and the content of organic matter. The following are
some of the practices used under a high and under a
medium level of management.®

High level of management—Under a high level of
management, a cropping system should be chosen that
keeps erosion to a minimum. The cropping system should
also help maintain favorable soil tilth and a good supply
of organic matter in the soil. Keep the pH between 6.2
and 7.0, except where deficiencies in manganese and boron
indicate a need for a different pH. Maintain more than
180 pounds of available phosphate (P;0;) and more than
250 pounds of available potash (K.O), per acre annually.
Add nitrogen (N) in amounts indicated as the result of
soil tests made at the experiment station and according
to the need for a maximum yield.

Plow under crop residues, or use them as a mulch for
winter cover. Keep tillage to a minimum, do not plow in
fall, and plow at the proper time in spring. Do not plow
when the soils are wet.

18011, CONSERVATION SERVICE and PUEDUE AcRONOMY DEPART-
MENT. ILIEVELE OF MANAGEMENT BY ROIL TYPES AFFECTING COROP
YIELDS—INDIANA. 3 pp. April 16, 1957. [Mimeographed.]
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Use recommended crop varieties for planting. Control
weeds and insects by tilling and spraying according to
recommendations of the experiment station.

Pravide drainage by installing tile, open ditches, or sur-
face drains, Growing deep-rooted legumes will help drain
soils that have a fine-textured subsoil. Use irrigation
where the soils have less than 3 inches of water available
in the root zone.

Medium level of management.—Under a medium level
of management, a recommended cropping system that
helps maintain good tilth and the content of organic mat-
ter 1s used. The pI is kept between 5.7 and 6.2. Main-
tain 75 to 180 pounds of available phosphate (P,0;) and
150 to 250 pounds of available potash (K.0) per acre
annually. Nitrogen is added, but not in amounts needed
for a maximum yield.

Under a medium level of management, part of the crop
residues are removed or not used to the fullest extent for
winter cover. Conventional methods of tillage are used.

The highest yielding varieties for the particular loca-
tion and soil are not always used. Weeds are moderately
well controlled by tillage or spraying. Spraying for
insect control is not generally practical. Wet areas are
sufficiently drained for cropping, but in some places yields
are somewhat restricted by wetness. In addition, the soils
are not irrigated.

CAPABILITY UNIT I-1

In this capability unit are deep, brown to yellowish-
brown, nearly level soils of uplands and terraces. The
soils are well drained and are medium textured, They
are moderate in permeability and good to high in moisture-
supplying capacity. There is little runoff, The soils in
this unit are-—

Grayford silt loam, 0 to 2 percent slopes.
Martinsville silt loam, (to 2 percent slopes.
Martinsville loam, 0 to 2 percent slopes.
Ockley silt loam, 0 to 2 percent slopes,
Ockley loam, 0 to 2 percent slopes.

Pike silt loam, 0 to 2 percent slopes.

These soils generally oceur in fairly small areas and

are managed like the adjoining seils. gome of the tracts,
however, are large enough to %e managed separately.
- These soils are well suited to all the grains and legume-
grass mixtures that are adapted to this climate, and they
are generally used for those crops. A 3-year rotation of
2 years of a row crop and 1 year of a small grain and a
grass-legume intercrop can be nsed under a medium level
of management; or a rotation of 3 years of a row crop
and 1 year of a small grain and a grass-legume intercrop;
or row crops grown year after year can be used under a
high level of management.

These soils are generally acid, low in nitrogen and phos-
phate, and medium in potash; however, response is very
good to lime and fertilizer. The greatest need is to mam-
tain the supply of plant nutrients and to improve the soil
structure. Minimum tillage can be practiced, and cover
crops are well suited.

Tiling is not needed on these soils, except as an outlet
for tile mains from adjoining soils. Diversions can be
constructed on the associated sloping scils to help reduce
runoff that flows onto these soils. These soils are suitable
for irrigation, but it may not be economically justified
except for crops of high value.

It the soils are used as grassland, a mixture of alfalfa,
orchardgrass, and ladino clover is good. Brome%mss or
timothy can be used instead of orchardgrass. DBluegrass
and taﬁ fescue make good sod crops, too, but they need
nitrogen for highest yields,

The soils of this unit are good for forest. The areas
in trees genmerally contain good species of hardwoods,
such as walnut, white oak, and poplar. Most of the larger
areas have been cleared and are cultivated, but there are
some areas in timber that need protection and management.

Crop residues and grassy strips provide food, cover,
and nesting areas for hirds and small animsls.

CAPABILITY UNIT I-2

Deep, nearly level, well-drained, medium-textured,
brown to yellowish-brown soils of the first bottoms make
up this unit. These moderately permeable soils have a
high or very high moisture-supplying capacity. They
range from strongly acid to neutral. Their parent mate-
rial was alluvium washed from the uplands. These soils
overflow occasionally to frequently. They are easy to
work, are highly productive, and can be cropped inten-
sively. The soils in this unit are—

Genesee loam,

Genesee silt loam.
Landes fine sandy loam.
Pope loam,

Pope &ilt loam.

The soils of this unit are well suited to cultivated
crops, and they are generally used for them, Corn and
soybeans are the most important cash crops. In narrow
areas along streams, these soils are proba%ly best, suited
to grass or trees.

These productive soils are well suited to intensive use
for row crops. In areas subject to only occasional over-
flow, sweetclover and ryegrass are grown once every 3
or 4 years to improve the soils. In some places rye or
Tyegrass is seeded when the row crop is cultivated the
last time, and it serves as & cover Crop oOr green-manure
crop. It needs to be more widely used. Some winter
wheat is also grown.

Generally, these soils are low in nitrogen, medium to
high in phosphate, and low o medium in potash. They
normally hold moisture well, and they respond well to
fertilizer. The lower soil layers also hold a reserve of
plant food available to deep-rooted plants. As a rule,
the Genesee soils have an adequate supply of lime, but
the Pope soils are low in lime,

Minimum tillage should be used on the soils of this
group. It is important to establish alta fescue or other
sod in overflow channels or along bare streambanks that
are subject to scouring. Random tile lines are also needed
in many places to drain low spots and seeps in adjoining
soils. {)Nersions are needed In some places where water
flows from higher areas.

These soils respond well to irrigation. During
droughty periods the cost of irrigation can be justified
in areas where crops of high value are grown. Qceca-
sional overflow, however, may present a hazard to the
irrigation syster.

Where the soils are used as grassland, some alfalfa is
grown for hay and silage. Areas of bottom lands along
the White River that are badly infested with johnson-
grass are pastured. Control of johnsongrass requires in-
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tensive grazing for several years, intensive cultivation,
or 2pol treatment with chemicnls.

The kinds of trees that generally grow on these soils
are ecottonwood, birch, syeamore, nnd soft wnple
Although thmber grows eapidly here, clearing for erop-
land is wenerally o good practice and has been done. It
is important to leave the trees nlong the streams and
sloughs, however, to help prevent channel and banl eut-
ting., L streamsbanks are bave, low-growing willows nnd
cottonwood are the best trees to plant, Wildlife will
benefit if a cover of woody plants or grass is kept nlong
the streams and in the sloughs,

CAPABILITY UNIT Te-1
In this group are deep, well-drained, gently sloping,

medinm-textured soils of the nplands and terraces, "l‘heu'
surface lnyer is brown to dark brown, and their subsoil
is reddish brown, These soils ave moderate in permes-
bility and good to high in moeisture-supplying eapacity.
Hunoft is shﬁ‘r‘ to medinm,  Some areas of the Grayford
and Bewleyville svils contain many ginkholes, whicl moke
the topography =omewhat complex. Trosion is slight te
modernte. The seils in this unit are—

Bewleyville silt loam, 2 to 6 percent slapes, moderately eroded.

Grayford silt loam, 2 to 6 percent slopes.

Grayford silt loam, 2 to ¢ percent slopes, moderately eroded.

Martinsville loam, 2 to § percent slopes, moderately eroded.

Parke sitt loam, 2 to 6 percent slopes,

Parke zilt loam, 2 to 6 percent stopes, moderately eroded.
Like silt loam, 2 to 6 percent slopes, moderaiely eroded.

These soils are well snited to all cultivated and meadow
crops adapted to this climate. The intensity of cropping
depends upon the combination of practices used to con-
trol erosion.

On a glope of 4 percent 150 feet long, n rolation of 1
year of a row crop, 1 year of a small grain, and 3 years
of a mendow crop, with grassed waterwnys, will give ade-
quate erosion control under u medinm level of mannge-
ment, A rotation of 2 years of row crops and 1 year of o
amall grain and & grass-legume intercrop is a suitable
cropping system if erosion is controlled by building ter-
ricces and diversions und if o high level of management
is followed.

These soils need lime and nitrogen; they areé generally
more dleficient in phosphate than in potash,  Crops grown
om them vespond well to lime and fertilizer,

These Hf}i]]H ave =ubject to =plash and ril] evosion.  Gully
arosion oceurs where runoff concentreates. Grassed water-
ways are an important part of the water disposal system,
anc}lr they need to be established before terraces or diver-
sions are built. Farming on the contour, gnd construeting
terraces and diversions ave necessary with the more in-
tensive rotations. In areas whore there are sinkholes, con-
touring, terraces, and diversions generally are not practi-
¢al. In those nrens, therefore, practicss sueh ng growing
more meadow and cover erops and nsing minimum tillage,
need to be used.

Erosion is generally severe if end rows are cultivated up
and down the hill. End rows should be replaced by

vegetated turn strips
Where the soils are used as grassland, a mixture of

alfalfa, orchardgrass, and ladino clover is good for pas-
ture; alfalfa with either bromegrass, orchardgrass, or
timothy makes a good hay mixture. Because their deep

Figure 2.—Headland in permanent sod to be used as a turn strip

This also makes a good wildlife border if it
is not mowed,

and for field access.

subsoil is more porous, Parke, Pike, and Martinsville soils
are more conducive to longer lived stands of alfalfa than
the other soils in the group.

Thess soils are good for forest and generally have
gondl #pecies of ]:I%H'!TWI.'.'HLL‘-} on then, such ns tulip-poplir,
roc and white onk, black walnut, ash; and cherry. Most
of the aereage has already been clearved, but the smaller
areas that nre nssociated with steeper soils have not.
There are practica] opportunities to improve cover, travel
lanes, and nesting sites for wildlife by establishing water-
wovs, vegetation svound sinkholes, and field border
strips.

CAPABILITY UNIT Ie-5

Only one soil—Princeton fne sandy lonm, 2 to 6 percent
slopes—is in this eapability unit. Tt is a very deep, well-
dratned, brown to dork-Brown fine sandy lowm of the
nplands, The subsoil is brown to yellowish brown, This
a0il i8 modernte in permeability and good in moisture-
supplying enpacity, ~Gently rolling slopes where infiltra-
tion is good allow for slow runofl,  Erosion is slight, but
some measures for controlling erosion may be needed if
the soil is cropped intensively.

This soil is well suited to corn, beans, alfalfa, and small
orains, It is especially well suited to truclk crops and
orchards.

The soil is generally very low in phosphate and medium
in potash. In most places there ig a moderate need for
lime.

The use of eover erops, crop residups, and muldh or
miinimum tllage helps to control wind and water erosion
i provides organie matter. Grain windbreaks sre
needed to prevent wind eresion where specialty crops
are growi,  When plowing the field for specialty crops,
lenye the equivilent of one drill width in grain for every
six plowed. Contouring is nlso needed where it 1s
practical.

This soil is well suited to irrigation. Irrigation may
be practical for the high-value specialty crops and
orchards.
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Some areas may be used as grassland. In those areas
this soil is especially well snited to an alfalfa-bromegrass
mixture.

This 1= one of the better soils for producing timber.
It should be cleaved for crops, however, where poor species
of hardwoods grow. Where this seil is kept in timber,
matiage to faver the better hardwood species, such as
blaede walomd and tali Fpoplne, Windbreals will supply
cover and travel Tnnes for sind] nnimals,

CAPABILITY UNIT Ile—7
It this eapability unit are moderntely deep, gently

sloping, moderately well drained pnd wil] lrll'nmr.-:l -
dinm-textured soils of uplunds and terraces, Their sur-
face loyer is brown to yellowish brown, and their subsoil
s yellowish brown, The moderately well denined soils
are mottled in the lower pnrt of thefr subsoil. The soils
of this unit nre moderate to moderately slow in permeabil-
ity nud good to high in moistore-supplying capaeity.
Pliey have o weak to maoderately developed frugipan.
Runofl is slow to medinm.  Frosion is slight to wodernte.
The soils in thisunit are—

Avie gt Do, &0 @ pereent slupes,

Avip gt boim, 2 po ff pereent alopes, moderntely eeoded.

Cilueinngtl S0 lonwm, 2 (o 8 percent slopes,

Ulnelnnnil sl o, &t 0 pereent slopes, mofderitely erodod,

Haonbgtnde =it Tomm, 2 to 6 porenil slopms,

Llnubstudt ail), lopm, 2 o 0 peroont slopes, modara tely sl

Ctwell allt lonm, 2 to I} pereent Al

Otwell «110 Lofun, 2 oo 6 poreenn alepies, todlerirely preuled,

THsIE G Tomm, & 0o i peresnt glopes,

Tilsit «ilt loam, 2 1o 6 percent slopes, moderately eroded.

Zancsville silt. loam, 2 to 6 pereenl. slopes.

Zanesville silt loam, 2 to 6 percent slopes, moderately eroded.

These seilz are well sulfed to most coltivated crops and
mendow crops that are adapied Lo this elimaie. %lm[!‘ !
ig not well suited, hecause the roots do not penctrate the
feagipan and heaving occurs, The intensity of Crapping
depends upon the combination of peactices used to eoun-
trol erosion.

On a slope of 4 percent 150 feet long, a rotalion of 1
year of a Tow crop, 1 year of a small grain, and 3 years of
meadow with waterways will help to contro] ero-
ston if the stand of meadow Is good. Also, the soils are
suitable for a rotation of 2 years of a row crop and 1 year
of a small grain and a grass-legnme intercrop, if erosion
is controlled by terraces and diversions and if a high level
of management is used.

These 0ils need lime and nitrogen.
low in phosphate and potash.
lime and fertilizer.

These zoils are subject to splash and rill erosion, and
gully erosion oceurs where runoff concentrates. (irassed
waterways are needed as o part of the water disposal svy-
tem,  They need to be established before terraces and
diversions ave built,  Farming on the contonr nnd using
l'm'r'm:esm] diversions are necessnry where (le
more iniemEve rotations are used. To prevent erosion,
vegerated tuen strips should he u;-l-ul:li:qhmll, instead of cul-
tivating end rows up and down the hill. - Natural deainage
iz pdequate in most places, It some nress of associnded
soils anid droinageways mav need random tile lines,

Where these soils are nsed as grassland, a good prsture
mixture eongizts of orehardgrass or tnll fesene and lading

They ave generally
Response 1s very good to

Figure 3—Mowing a grassed waterway.

clover. TRed clover and orchardgrass or timothy and red
clover malke & good hay mixture.

These are good soils for forest. Lhey generally have
desirable kinds of hardwoods, such as tulip-poplar, red
and white oak, black walnut, ash, and cherry growing on
them. Most of the acreage has already been cleared;
however, somme small areas that are associaled with steeper
gotls, have not been cleared. Establishing grassed water-
ways and field border strips improve the cover, travel
lanes, and nesting sites for wildlife.

CAPABILITY UNIT IIw-2

In this unit are moderately deep and deep, nearly level,
imperfectly drained, medium-textured soils of uplands
and torraces. These soils have o gray to light brownish-
gray surface layer and a gray, mottled subsoil. They are
slowly permeable and have a high or very high moisture-
supplying capacity. The major problem in managing
them is excess water. The soils in this unit are—

Ayrshire loam, 0 to 2 percent slopes.
Bartle silt loam, 0 to 2 percent slopes.
Taggart silt loam.

Vincennes silt loam,

Whitaker silt loam.

These soils are suited to corn, soybeans, small grains,
and clover. Sweetclover tolerates the wetness hetter than
alfalfa.

A rolation of 2 years of u row crop and 1 year of a emall
grain and a grass-legume intercrop is suitable under a
nedium level of management. A rotation of 3 years of
a row crop and 1 year of a small grain and a grass-lagume
intercrop is suitable under a high level of management.

These soils are very low in nitrogen and low in phos-
phate and potash. Crops grown on them respond well to
lime and fertilizer if drainage 1s improved.

These goils warm up slowly in spring.  Field operations
should be delayed when the soils ave wet. The soils have
wealk structure and will puddle and run together. There-
fore, it is important to avoid overcullivation and to prac-
tice minimum tillage.
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Figure 4.—Aerial view of a terrace system on Cincinnati silt loam,
2 to 6 percent slopes, moderately eroded.

Frosion is a problem on some of the long slopes,
Contouring and rough cultivation, which hold back the
water, may aggravale the wetness problem unless the land
is adequately tiled. Therefore, cross-slope ditches are
suitable because they control erosion and also permit good
atfaes drainnge. -

Shallow suelpee diminnge iy be needed in nepely level
areas.  Tnoaddition, Tind smoothing is genernlly neded.
It is impertant to eulbivate so that water is divected ot
the shullow surfee deaing and iulo the crogs-slape drains.

Tiling the bottom of the surface deaing ndds much 1o

Hhe eonvenience in tilluee and to the mointenanes of s
fiee deains:. It prevents puddling sod dumnge From deeps
iracks made by implements, whicli are likely i wel yenrs,
A complete tile system enn be installed for I T
sroduetion in extremely wet seasons, bul open outlet
ditches may need to be inproved first.  Tf w eomplete tile
systen s installed, the Bines shonld be &0 o 80 feel apurt
(A Lo 100 Feet o the Vioneenes soll) od at o depthoof 20
1042 inches,  Where it 18 necessary to go 4 feer or deeper
for adequate tile outlets, the underlying sand, =ili, wid
gravel may be eneountered, and special metallation will e
necessary,  Lreigntion is not generally suitable.

If these soils are used as grassland, a mixture of fall
fesene and ludine clover is well suited.  In undrnined
areas reed canarygrass is suitable.

Hardwaoods such as pin oak, sweetgum, and soft maple
generally grow in the wooded areas. The soils ean he
cleared for cropland, unless the areas are small or are
assoclated with lavger aress that are better suited to
woodland.  Small, odd areas can be developed and [ield
horder strips can be used to provide travel lanes and cover
for wildlife.

CAPABILITY UNIT ILw-7

Tn this capability unit are deep, imperfectly drained
and moderately well drained, medium-textured, grayish-
brown to yellowish-brown soils of the [irst bottoms.
These soils range from strongly acid to neutral, They
are [looded occasionally to frequently. Flooding and a
high water table are the main problems in manhaging
them.  The soils in this unit are—

el Toanw

Ecl silt loam.

el silty ¢lay loan,
Philo silt loan.
Shoals loam.

Shoals gilt loam.
Shoals silty clay loan.
Slendal silt loam,

These soils are generally best suited to cropland where
overflow or lack of drainage is not (oo severe. Nurrow
areas along streams, however, are beller suited to grass
or trees,

A rotation of 2 vears of a row crop, 1 year of a small
grain, and 1 year of meadow is used by many farmers,
but these soils are capahle of more intensive nse. They
can he uged for row crops grown year after year under
u high level of manngement,

The Stendal and Philo soils pre aeid and low in phos-
phiate and potash, The Shoals and el soils normally
contiin adequate lime,  All of these soils respond move
veadily to fertilizer if they nre denined.

[t is important to establish fescue or olher sod r.*rn|l.|s
in overflow channels that are subject (o seouring,  Field
operations are often delayed beeanse of poor deainnge;
thus, the first need iz for improved diainage, Maintain
strenm outlet=, remove brush, and aline and seeaighten the
chnnnels.  Tlse surface and (e draine, I conerete tile
are used in the more neid soils of this group, they should
be of special quality, Tile outlets are generully avail-
ahli, Tile lines shionld be gppeed 50 to SO Teel apart and
ab o depth of 36 to 42 inches, Random or parallel snr-
fwee drains that remove imponnded water will ncrense
the efliciency of the tile lrrigation is not suitable, he-
canse of poor drainage and overflow.  Constraet diver-
sions to keep off waler from adjueent, higher arveas.

Some arens may be used as grassland.  In these ploces
tall feseue and ladine clover wrw especially well snited.

Some good-quality hardwoods, such as birch, soft
maple, ash, tulip-poplar, and walnut grow in wooded
areas. Most of the large areas of bottom lands, how-
ever, are cleared and cultivaled. Trees are generally not
planted on these soils, but if planting is desired, see the
seetion “Woodland Uses of Soils” for the kinds of trees
to plant. The banks and berms of deep open ditches can
be improved for wildlife by seeding to feseue and sericea
lespedeza.

CAPABILITY UNIT Tiw-10

Muek is the only soil in this capability unit. Tt isa mod-
erately deep or deep, very poorly drained, black organic
soil. “The organic material iz 12 to 42 inches thick and
overlies loam to course clay loam mineral material. The
major problem in managing this soil is exvess water.

Muck is ideally suited to corn if it is well deained, and
vegalable crops ure well suited.  Small grains are best
stiifed nea cover crap or a green-manure crop,  Ovdinarily
they would not be used for pasture, except whiere this sail
s not been drained. Row crops can be grown year after
}'Hlll',

Muek is natueally low in phozphate and potash, and
therefare, th response s good where phosphate and poi-
ash arve applied.  Limoe is not generally needed for growing
porn,  Nitrogen is not needed where the organie layer is
deep and the soil is well drained.
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A cover should be left over winter to help prevent wind
erosion, This soil needs tile or open-diteh deninage, Open
ditches onght to be installed 3 to 5 vears before tiling, The
ditehes should be spueed at 200-feef intervals at o depth
of 3 feel, Tile lines yun laterally should be spaced 65 to
100 feel aparl at & depth of 36 to 42 inches, The tile aught
to be laid in the mineral subsoil, and ench should be 18 to
24 inches long, Pumping may be required where gravity
outlets are nol available, Contralled deaimage s normally
practical and worth its cost. Use diversions to keop off
runoff from adjacent uplands,

CAPABILITY UNIT Ils-1

The only soil in this unit is Ninevel loam, 1t is dark
brown and is moderately deep, somewhat exvessively
drained, and medinm textured. Tt is nearly lovel and is
on terrnees, This soil is underlain by loose, calenreous
gravel and sand at a depth of 24 to 42 inches. Tt is maod-
erately permeable and has only fair moisture-supplying
eapneity, There s little runofl, The main problem in
managing it is droughiiness.

Under a mediom level of management, o rolation of 2
yeurs of a vow crop, 1 year of n small grain, and 1 yenr
of mendow will muintain good soil strueturs and tilth,
Under o high level of management, 2 vears of a row crop
and 1 year of o amall géain and o gras-legume intercrop
is adequate. Where either rotatinn is used, high vields
mily be limited by drought. It is important to regulate
the nmonnt, of fertilizer for expected moderate yields Le-
enuse the limiting factor is the lnck of moisture, ITigh
yields can be obtained by using irrigation if the seils nre
fertilized properly. This is an excellent soil for alfalfa.
Over o M\rirbrll ol years, higher returns may be rensonably
expectod from alfalfa than from row erops.

CAPABILITY UNIT Irs—5
In this capability unit are moderately deep, well drained
and moderately well drained, nearly level soils of uplands
and terraces. The soils are medium textured and are
brown to yellowish brown, They are moderately slow in
}]:“Trnmu.biht}* and good in moisture-supplying enpacity,
wre i little runofl, These soils hnve o moderately e
veloped fragipan, which restricts somewhat the penetra-
tion of moisture nd roots. The soils in this unit arve—
Ava gilt loam, O to 2 percent slopes.
Hauwbstadt silt loam, 0 to 2 percent slopes.

Otwell silt loam, ( to 2 percent slopes.
Tilsit silt loam, 0 to 2 pereent slopes.

These soils generally oconr in fairly small areas, but
some areps are lavge enongh to be managed separately,
The snils are well suited to ull of the crops grown locally,
axcept alfalfn. Alfalfa 1s net well suited, hecauze of tho
heaving ennsed by the feagipan, Under a medinm lovel of
mngement, 2 vears of row crops, 1yeare of o small geain,
wid 1 venr of meadow is suitalhls, Tnder s high level of
manngement, 2 years of norow crop and 1 vear of nsmall
grainand ngrass-lepume intererop is suitable,
 ITnless they linve been limed, these soils nre aenerally
acid. They nre low in nitrogen and phogphiate and medinm
in potash.  Crops grown on them resporud to lime and
fartilizer, The preatest need is the maintenanee pnd im-
provement of fertility nnd soil strueture, Minimum (illge
should be procticed, und cover erops should be used.
Where these soils are used ns grassland, a mixture of

vrehardgrasy and ladino clover is good. bub bromegrass or
timothy can be grown instead of archordgrass,

These soils are good for forests, The wooded nreas gen-
erally contein good species of hardwooeds, such ns walnut,
white onls, and poplar, Maost of the larger arcas of these
3oils hinve been olewred and pee enltivid rﬁﬁ; however, thers
are some arens in Limber that need good manngement and
protection from firn and grazing, Crop residues and
grassy stripg provide lood, cover, and nesting arveas for
bivds and small animals.

CAPABILITY UNIT IIle~1

The soils in this capability unit are deep, well drained,
medium textured, and gently sloping or sloping. Their
surface layer iz Brown to dark brown, and their subsoil
is reddish brown. These soils are on uplands and terraces
and are underlain by limestone or ouiwash. They are
moderate in permeability and good in moisture-supplying
capacity. Runoff is medium to rapid. The relief con-
sists of rolling complex slopes, which border the numerous
sinkholes, and of some fairly smooth rolling slopes. Ero-
sion is mostly slight to moderate, but some minor areas
of gently rolling, severely eroded soils are included. The
major problem in managing these soils iz erosion. The
soils in this unit are—

Bewleyville silt loam, 6 to 12 pereent glopes, moderately ercded.
Grayford soils, 2 Lo 6 percent slopes, severely eroded.

Grayford silt loam, 6 to 12 percent slopes,

Grayford silt Ioam, 6 to 12 percent slopes, moderately eroded.
Parke gilt loam, 6 to 12 percent slopes.

Parke silt loam, 6 to 12 percent slopes, moderately eroded.
Parke soils, 2 to 6 percent slopes, severely eroded.

These soils are suited to eultivated crops, small graing,
and mendows, They are especially good for alfulfa and
arehardgrass,  The intensity of cropping depends upon
the eombinntion of practices upplied to continl erosion,

On o slope of 8 percent, 150 feet long, 4 rotation of 1
year of a row crop, 1 year of a small grain, and 4 years
of meadow with walerways |ﬁg. 5)| is suitable. Under
a high level of management, a Tolafion of 2 years of a row
crop, 1 year of a emall grain, and 1 year of meandow with
terraces 1s guitahle.

Figure 5—A waterway of alta fescue on Grayford zilt loam. It
drains 20 acres and has a slope of 3 to 6 percent.
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These soils are low in nitrogen and phosphate and
medium in potash, Response iz very good to lime and
fertilizer. About half the acreage of the Grayford soils
has many shallow, dry sinkholes, and in most places the
slope is too irregu’lar for contouring or constructing ter-
races to control erosion. Use practices, such as growing
more meadow crops in the cropping system, growing
cover crops, and using minimum tillage, to control erosion.
Leave the associated sharp breaks in sod. Vegetated turn
strips should replace end rows that are cultivated up and
down the hill, On the rest of the soils, mechanical prac-
tices are suitable and are needed. Grassed waterways and
diversions for water disposal and erosion control are
needed. :

Some areas are used as grassland. In these places al-
falfa, clover, and such common grasses as orchardgrass,
br%megrass, timothy, and tall fescue ave suited to these
soils,

These soils are good for forest. Good species of hard-
woods, such as tulip-poplar, black walnut, and white and
red oak grow in the wooded areas. If the tree cover is
food encugh to keep the areas wooded, improve the wood-

and and protect it from fire and grazing ; otherwise, clear
for crops or pasture. Developing grassed waterways and
wing vegetation in the sinkholes and field border strips
improve the cover for wildlife and provide travel lanes
and nesting protection.

CAPARILITY UNIT ITTe-G

This capability unit consists of very deep, well-drained,
brown to dark-brown fine sandy loams of the uplands.
These soils have a brown to yellowish-brown subsoil.
They are moderately permeable and have good moisture-
supplying capacity. The somewhat complex, fairly short,
rolling slopes allow for moderate runoff. Erosion 1sslight
to mogerate. Trosion is a moderate problem if these soils
are cultivated, The soilsin this unit are—

Princeton fine sandy loam, 6 to 12 percent slopes.

Princeton fine sandy loam, 6 to 12 percent slopes, moderately
eroded.

These soils are well suited to corn, beans, alfalfa, and
small grains. Vegetables, melons, apples, and peaches
are also suitable. The use and management of these soils
is similar to that of group IIe-5, but the hazard of ero-
sion is greater on these soils and makes additional treat-
ment necessary. These soils need fertilizer. There is a
moderate need for lime, and the soils are generally very
low in phosphate and medium in potash.

The use of cover crops, crop residues, and mulch or
medinm tillage helps control wind and water erosion and
provides organic matter. Grain windbreaks, which help
prevent wind erosion, are needed if speclalty crops are
grown. When plowing the field for specialty crops, leave
the equivalent of one drill width in grain for every six
plowed. Contour farming is also needed where it is prac-
tical. These soils are well suited to irrigation, which may
be practical for the high-value specialty crops and
orchards.

Where these soils are used as grassland, they are espe-
cially weil suited to an alfalfa-bromegrass mixture, Top-
dress with phosphate and potash after the first cutting,
using a mixture high in potash.

These are among the better soils for timber. Tn areas
where poor-quality hardwoods grow, clear for cropland.

In areas kept in timber, management should favor the bet-
ter species of hardwoods, such as black walnut, tulip-
poplar, and white oak, Windbreaks will provide cover
and travel lanes for small animals.

CAPABILITY UNIT ITIe-7

In this capability unit are moderately deep and deep,
moderately well drained and well drained, gently slopin
and s]oping, medium-textured soils of the uplands an
terraces. The surface layer is brown to yellowish brown,
and the subsoil is yellowish brown. The moderately well
drained soils are mottled in the lower part of the subsoil.
The soils of this unit are moderate to moderately slow
in permeability and good in mmsture—sup_plylng capacity.
They have a moderately developed fragipan. Runoff is
medium to rapid. Most of the soils are slightly to mod-
erately eroded, but a few are severely eroded. The major
problem in managing them is erosion. The soils In this
unit are—

Ava soilg, 2 to 6 percent slopes, severely eroded.

Ava gilt loam, 6 to 12 percent slopes, .

Ava gilt loam, 6 to 12 percent slopes, moderately eroded.
Cincinnati soils, 2 to 6 percent slopes, severely eroded,
Cincinnati silt loam, 6 to 12 percent slopes.

Cincinnati silt loam, 6 to 12 percent slopes, moderately eroded.
Hanbstadt soils, 2 to 6 percent slopes, severely eroded.
Haubstadt silt loam, 6 to 12 percent slopes, moderately eroded.
Markland silt loam, 2 to 6 percent slopes, moderately eroded.
Oiwell silt Ioam, 6 to 12 percent slopes.

Otwell gilt loam, § to 12 percent slopes, moderately eroded.
Tilsit soils, 2 to 6 percent slopes, severely eroded.

Tilsit silt loam, 6 to 12 percent slopes, moderately eroded.
Zanesville gilt loam, 6 to 12 percent slopes.

Zanesville gilt loam, 6 to 12 percent slopes, moderately eroded.
Fanesville soilg, 2 to 6 percent slopes, severely eroded,

If erosion is controlled, these soils are suitable for a
ratation of adapted cultivated crops, small grains, and
meadow. It is important to maintain good soil strueture
so that the soils will absorb water for plants to use and,
therefore, reduce erosion.

The intensity of the cropping system depends upon the
management practices used to control erosion. On a slope
of 8 percent that is 150 feet long, a rotation of 1 year of
a row crop, 1 year of a small grain, and 4 years of meadow,
with waterways, ig suitable. Under a high level of man-
agement, a rotation of 2 years of a row crop, 1 year of a
small grain, and 1 year of meadow, with terraces, is
suitable.

These soils are strongly acid, low in nitrogen and phos-
phate, and fair in potash. Crops grown on them respond
well to lime and fertilizer.

The soils are subject to splash, rill, and gully erosion.
Vegetative and cultural practices that control erosion are

needed, and contouring, stripcropping, and using terraces

and diversions should also be practiced.

Grassed waterways are an important part of the water
disposal system. They need to be established before ter-
races or diversions are constructed. Irrigation is not
normally used on these soils. Vegetated turn strips should
replace end rows that are cultivated up-and-down the
hill.

If these soils are used as grassland, alfalfa, orchard-.
grags, and ladino clover make a good mixture for pasture.
Alfalfa or red clover with bromegrass, orchardgrass, or
timothy makes a good mixture for hay. DBecause of the
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fragipan, alfalfa is damaged by heaving, but it can be
ineluded in the mixture. :

These are generally good soils for forest, and such hard-
woods as tulip-poplar, black walnut, and white and red
oak grow on them. Most of the acreage has been cleared
for cultivation, but small areas and areas associated with
steeper, wooded soils have not been cleared. Where the
eover of trees is good, use improvement practices for wood-
land and protect ‘the woodland from fire and grazing.
Otherwise, clear for cropland or pasture.

- Developing grassed waterways and planting field border
strips provide cover, travel lanes, and nesting sites for
wildlife.
. CAPABILITY UNIT Ifw-2

In this unit are deep, very poorly drained, moderately
fine textured, very dark gray soils of depressions. The
soils are slow or very slow in permeability and have good
to high moisture-supplying capacity. The major prob-
lems in managing them are excess water and maintaining
good tilth. The soils in this unit are—

Montgomery silty clay loam.
Zipp silty clay loam.

It they are drained, these soils are suited to corn, soy-
beans, clover, timothy, and tall fescue. TUse a rotation
of 2 years of a row crop, 1 year of a small grain, and 1 year
of meadow under a medium level of management. Under
a high level of management, a rotation of 3 years of a row
crop, 1 year of a small grain, and 1 year of meadow can be
used. Tall fescue and ladino clover are suitable for
pasture.

These soils are generally low in potash. Crops grown
on them respond more readily to fertilizer if the soils are
drained.

Plowing in fall is suitable if there is no danger from
overwash and scouring. Use minimum tillage. To pro-
tect the soil structure, avoid working the soil and tramp-
ling by livestock when it is wet. These soils warm up
slowly in spring, and field operations may need to be
delayed because of wetness,

A well-designed system of surface drainage is needed
on these soils. Land smoothing will improve the drainage.

If the surface dramage system needs to be supplemented -

by tile, the tile should be spaced 45 to 65 feet apart, in a
system of laterals, and at a depth of 36 to 42 inches.
There should be a minimum grade of 0.1 percent for all
sizes of tile. Special blinding or a filter of porous ma-
terial is needed over the tile, Irrigation is not generally
suitable for these soils.

The natural woodland vegetation was pin oak, sweet-
gum, and soft maple. Most of the acreage has been
cleared for cultivation. Banks and berms of deep open
ditches seeded to fescue and sericea lespedeza provide
food and cover for wildlife.

CAPABILITY UNIT IIfw-3

'Ihe soils in this management group are moderately
deep and deep, imperfectly drained, gently rolling, and
medium textured. They are on uplands and terraces.
They have a gray to light brownish-gray surface layer
and a gray, mottled subsoil. Permeability is slow or very
slow, and moisture-supplying capacity is medium to high.
The major problems in managing these soils are excess
water and erosion. The soils in this unit are—

Ihubois gilt Joam, 2 to 6 percent slopes.

Dubois =silt loam, 2 to 6 percent slopes, moderately eroded.
Johnshurg silt loam, 2 to 6 percent slapes.

Johnsburg silt loam, 2 to 6 percent slopes, moderately eroded,
Vigo silt loam, 2 to 6 percent slopes.

Vigo silt loam, 2 to 6 percent slopes, moderately eroded.

These soils are suited to cultivated crops, small grains,
clover, and grasses. Alfalfa is not well suited. Sweet-
clover tolerates the wetness better than alfalfa if the soils
are adequately limed.

The intensity of the cropping system depends upon the
combination of other practices used to control erosion and
to improve drainage. On a slope of 3 percent that is 200
feet long, a rotation of 1 year of a row crop, 1 year of a
small grain, and 2 years of meadow will help to control
erosion. Under a high level of management, a rotation
of 2 years of a row crop and 1 year of a small grain and
a grass-legume intercrop is sultable if diiches are con-
structed across the slope to control erosion.

These soils are generally strongly acid, very low in
nitrogen, and low in phosphate and potash. If the soils
are drained, crops grown on them respond well to lime and
fertilizer.

These soils warm up slowly in the spring; field opera-
tions should be delayed if the soils are wet. These soils
have weak structure and tend to puddle and run together.
Therefore, avoid overcultivation and nse minimum tillage.

A well-designed water disposal system is important on
these soils. The system may inc:{ude shallow surface
drains, eross-slope drains, diversions, and waterways.

Land smoothing or grading is generally needed. Tt
is important to cultivate so that {ﬁle water is directed
into the shallow surface draing and into the cross-slope
drains. Tile in the bottom of the surface draing will
add much to the convenience and to the maintenance of
the drains by preventing puddling and damage from deep
tracks caused by implements, which are likely in wet
years. A complete tile system can be installed for maxi-
mum production in extremely wet seasons, but open out-
let ditches may need to be improved first. If a com-
plete tile system is installed, the laterals should run across
the slope at a grade of not more than 0.75 percent, unless
special precautions are taken to obtain the closest fit possi-
b?e. On a grade of more than 2 percent, sealed bell joints,
tongue-and-groove joints, or continuous ridge pipe should
be used. The laterals are enerally 50 to 65 feet apart
(50 to 80 feet, for the Johunsburg soils) and at a depth of
36 to 42 inches. The minimum grade should be 0.25
percent for 4- and 5-inch tile, 0.20 percent for 6-inch tile,
and 0.15 percent for 8-inch tile. ‘Special blinding or a
filter of porous material is needed over the tile in these
soils. Irrigation is not generally suitable,

If the soils are used as grassland, a mixture of tall
fescue and ladine clover is well suited. On undrained
areas reed canarygrassis snitable,

Harwoods, such as pin oak, sweetgum, and soft maple,
grow in the wooded areas. These areas can be cleared -
for erops or pasture, unless they are small or are associated
with larger areas of other solls that are better suited to
trees. Developing small, odd areas and field border strips
provides cover, travel lanes, and nesting sites for wildlife.

CAPABILITY UNIT HIw-5

The only soil in this unit—Robinson silt loam—is mod-
erately deep, poorly drained, nearly level, and medium
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textured. It is on terraces. It has a light-gray to gray
surface layer and a light-gray to gray, motitled subsoil.
Permeability is very slow, and moisture-supplying eapac-
ity is high. There is a somewhat impermeable Iayer in
the subsoil.

This soil is suited to corn, soybeans, small grains, and
clover. Sweetclover tolerates the wetness betier than al-
falfa. This soil is closely associated with the Dubois
soils, and therefore its management is similar to that of
the Dubois soils. The drainage problem on this soil, how-
ever, Is more severe.

A rotation of 2 years of a row crop, 1 year of a small
%ra.m, and 1 year of meadow is snitable under a medium
evel of management. Under a high level of manage-
ment, a rotation of 2 years of a row crop and 1 year of
a small grain and a grass-legume intercrop is suitable.

Robinson silt loam is very low in nitrogen and low in
phosphate and potash. There is a good response to lime
and fertilizer if drainage is improved.

This soil warms up slowly in spring. Field operations
should be delayed if the soil is wet. This soil has weak
structure and tends to puddle and run together; there-
fore, it is important to avold overcultivation and to prac-
tice minimum tillage.

Shallow surface drainage may be needed in nearly level
areas. Land smoothing or grading is also generally
needed, and it is important to cultivate so that water 1s
directed into the shallow surface drains and into the
cross-slope drains. Tile in the bottom of the surface drains
will add much to the convenience and to the maintenance
of the surface drains by preventing puddling and deep
tracks caused by implements, which are likely in wet years.
A complete tile system can be installed for maximum pro-
duction in extremely wet seasons, but open outlet ditches
may need to be improved first. If the surface drainage
system 1s supplemented by tile, the tile should be spaced
45 to 65 feet apart, in a system of laterals and at a depth
of 36 to 42 inches. There should be a minimum grade of
0.1 percent for all sizes of tile. Special blinding or a
filter of porous material is neaded over the tile. Irrigation
is not generally suitable. '

Where this soil is used as grassland, a mixture of tall
fescue and ladino clover is well suited. Tn undrained areas
reed canarygrass is suitable.

Hardwoods, such as pin oak, sweetgum, and soft maple,
grow in the wooded areas. Clear these areas for crops or
pasture, unless they are small or are associated with larger
areas of other soils that are better suited to trees. Small
odd areas and field border strips provide travel lanes and
cover for wildlife,

CAPABILITY UNIT Ilw-§

In this unit are moderately deep, imperfecily drained,
nearly level to gently sloping, medium-texiured soils of
terraces. These soils have a gray surface layer and a mot-
tled, gray subsoil of silty clay. They are very slow in
permeability and fair in moisture-supplying capacity.
The major problem in managing them is excess waler.
The soils in this unit are—

McGary silt loam, 0 to 2 percent slopes.
MecGary silt loam, 2 to 6 percent glopes, moderately eraded.

These soils are suited to corn, soybeans, small grains,
ailfd 1(%10ver. Sweetclover tolerates the wetness hetter than
alfalfa.

The intensity of the cropping system depends upon the
combination of other practices used to improve drainage
and to control erosion. A rotation of 2 years of a row
crop, 1 year of a small grain, and 1 year of meadow is suit-
able under a medium level of management. Under a high
level of management, a rotation of 3 years of a row crop,
1 year of a small grain, and 1 year of meadow ig suitable.

The soils in this unit are very low in nitrogen and low
in phosphate and potash. There is good response to lime
and fertilizer if drainage is improved.

These soils warm up slowly in spring; field operations
should be delayed if the soils are wet. These soils have
weak structure and tend to puddle and run together;
therefore, it is important to avoid overworking and to
practice minimum tillage.

Shallow surface drains may be needed in nearly level
areas. Land smoothing or grading is also generally
needed, and it is important to cultivate so that water s
directed into the shallow surface drains and into the cross-
slope drains., Tile in the bottom of the surface drains add
much to the convenience and to the maintenance of the
surface drains by preventing puddling and deep tracks
caused by implements, which are likely in wef years. A
complete tile system can be installed for maximum pro-
duction in extremely wet seasons, but open outlet ditches
may need to be improved first. A well-designed system of
snrface drainage is needed on these soils. Land smoothing
improves the drainage. If the surface dming%i system
needs to be supplemented by tile, the tile should be spaced
45 to 65 feet apart, in a system of laterals, and at a depth
of 36 to 42 inches, with a minimum grade of 0.1 percent for
all sizes of tile. Special blinding or a filter of porous
material is needed over the tile in these soils. Irrigation
is not generally suitable.

If these soils are used as grassland, a mixture of tall
fescue and ladino clover is well suited. In undrained
areas reed canarygrass is suitable.

Hardwoods, such as pin oak, sweetgum, and soft maple
grow in the wooded areas. Clear these areas for crops or
pasture unless they are small or are associated with larger
areas of other soils that are better suited to trees. Small,
odd areas and field border strips provide cover, travel
lanes, and nesting sites for wildlife.

CAPABILITY UNIT IIIw-7
In this unit are moderately deep and deep, imperfectly
drained, nearly level, medium-textured soils of uplands
and terraces. These soils have a gray to light brownish-
gray surface layer and a gray, mottled subsoil. A pan
limits somewhat the penetration of roots and the infiltra-
tion of moisture. It is at a depth of about 20 inches in
the subsoll and extends to a depth of about 40 inches.
Permeability is very slow. Wetness is the major problem
in managing these soils. The soils in this unit are—
Duhois silt loam, 0 to 2 percent slopes.
Johnsburg silt lcam, O to 2 percent slopes,
Vigo silt loam, { to 2 percent slopes. o
These soils are suited to corn, soybeans, small grains,
and clover. Sweetclover tolerates the wetness better than
alfalfa.
A rotation of 2 years of a row crop, 1 year of a small
grain, and 1 year of meadow is suitable under a medium
Jevel of management. A rotation of 2 years of a row



20

crop and 1 year of a small grain and a grass-legume inter-
ert%:ilis suitable under a high level of management.

ese soils are very low in nitrogen and low in phos-
phate and potash. Response is good to lime and fertilizer
if drainage is improved.

These soils warm up slowly in spring; field operations
should be delayed if the soils are wet. These soils have
weak structure and tend to puddle and run together;
therefore, it is important to avoid overcultivation and to
uge minimum tillage.

Erogion is a prgblem on some of the long slopes. Con-
touring and rou%jh cultivation that hold back the water
may agegravate the problem of wetness, unless the soils
are adequately tiled. Therefore, cross-slope ditches are
well suited because they help to control erosion and also
permit good surface drainage.

Shallow surface drainage may be needed in nearly
level areas. Land smoothing or grading is also generally
needed, and it iz important to ecultivate so that water
is directed into the shallow surface draing and into the
cross—sloge drains. Tile in the bottom of the surface
drains add much to the convenience in tillage and to the
maintenance of surface drains by preventing deep tracks
from implements and puddling, which are likely in wet
years. A complete tile system can be installed for maxi-
mum production in extremely wet seasons, but open out-
let ditches may need to be improved first. If a complete
tile system is installed, the lines are generally run 50 to
65 feet apart (50 to 80 feet for the Johnshurg soils), and
at a depth of 36 to 42 inches. The minimum grade should
be 0.25 percent for 4- and 5-inch tile, 0.20 percent for
6-inch tile, and 0.15 percent for 8-inch tile. Special blind-
ing or a filter of porous material may be needed over the
tile. Irrigationisnot generally suitable.

If the soils are used as grassland, a mixture of tall fescue
and ladino clover is well suited. In undrained areas reed
canarygrass is suitable.

Hardwoods, such as pin oak, sweetgum, and soft maple
grow in the wooded areas. Clear those areas for crops
unless they are small or are associated with larger areas
of other soils that are better snited to woodland. Small,
odd areas and field border strips provide travel lanes and
cover for wildlife.

CAPARILITY UNIT IVe~1

The soils in this unit are deep, well drained, medium
textured, and sloping to moderately steep. They have a
brown to yellowish-brown surface layer and a yellowish-
brown to reddish-brown subsoil, They are on uplands and
terraces and are underlain by limestone or outwash, Per-
meability is moderate, and moisture-supplying capacity
is fair to good. Runoff is rapid or very rapid. These soils
are slightly to severely eroded. The major problem in
cultivating them is erosion. The soils in this unit are—:

Bewleyville silt loam, 12 to 18 percent slopes, moderately
eroded.

Bewleyville goils, & to 12 percent slopes, severely eroded.

Grayford silt loam, 12 to 18 percent slopes.

Grayford silt loam, 12 to 18 percent slopes, moderately eroded.

Grayford soils, 6 to 12 percent slopes, severely eroded.

Markland silt loam, 6 to 12 percent slopes, moderately eroded.

Parke silt loam, 12 to 18 percent slopes.

Parke silt loam, 12 to 18 percent slopes, moderately eroded.

Parke soils, € to 12 percent slopes, severely eroded.
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These soils are suited to small grains, hay, and pasture.
Row crops can be grown occasionally if erosion is con-
trolled. If row crops are grown, interseeded grasses or a
small grain shounld be grown for a winter cover crop to
help control erosion. These soils need lime, nitrogen,
phosphate, and potash, and the response to these plant
nutrients is good. '

Maintain a cover of plants or plant residues on the
soils to help contro] erosion. The trash mulch method can
be used for reseeding hay or pasture. Keep waterways
and sharp breaks in continuous sod. All cultural opera-
tions should be done on the contour. Diversions help to
control runoff, especlally on the longer slopes,

If these soils are used as grassland, alfalfa, clover,
orchardgrass, and tall fescue are well suited, These are
good soils for forest, and in most places good species of
timber, such as tulip-poplar, black walnut, red and white
oak, cherry, and ash grow on them. Slopes of more than
12 percent that are in good-quality timber shonld be left
in E:)rest. Where areas are to be planted to trees, plant
red, white, or shortleaf pine. Poor-quality timber can be
cleared if economically feasible; otherwise, protect such
timber and manage it properly.

CAPABILITY UNIT IVe-5

Only one soil, Princeton fine sandy loam, 12 to 18 per-
cent slopes, moderately eroded, is in this unit. It is a
very deep, well-drained, moderately steep soil of the up-
lands. Its surface layer is brown to dark-brown fine
sandy loam, and its su]gsoil is brown to yellowish brown.
This soil is moderately permeable and has fair moisture-
supplying capacity. There is moderate runoil because
of the complex, hilly relief. Erosion is moderate and is
the chief problem in cultivating this sotl.

This soil is well suited to small grains and hay crops.
Alfalfa is especially well suited because the roots can
grow deep. Vegetables, melons, apples, and peaches are
also suitable, . .

Using cover crops, crop residues, mulch, and minirmum
tilage will help control wind and water erosion. Proper
kinds and amounts of fertilizer, as well as lime, are needed
for high yields. The soils are generally lower in phos-
phate than in potash.

If special crops are grown, grain windbreaks are useful
to help control wind erosion. When plowing the field for
specialty crops, leave the equivalent of one drill width
in grain for every six plowed,  Where practical, all cul-
tural operations should be done on the contour.

This soil is well suited to overhead irrigation. Over-
head irrigation is practical for the high-value specialty
crops and orchards.

This is one of the better soils for producing timber.
Areas kept in timber should be managed to favor the
better hardwoods, such as black walnut, tulip-poplar, and

white oak.
CAPABILITY UNIT IVe-7

The soils in this unit are moderately deep, well drained
and moderately well drained, sloping to moderately steep,
and medium textured. They are on uplands and terraces.
Their surface layer is brown to yellowish brown, and their
subsoil is yellowish brown to reddish brown. These soils
are moderate to moderately slow in permeability and fair
to good in moisture-supplying capacity. Runoff is rapid
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ar very rapid. The solls have been slightly to severely
eroded,  The major problem in cultivating them is erc-
sion. The soils m 1his unit are—
Ava goils, 6 to 12 percent slopes, severely eroded.
Cincinnali soils, G to 12 percent slopes, severely croded,
Cineinnati silt loam, 12 to 18 percent slopes.
Jineinnati sill loam, 12 Lo 18 percent slopes, moderately eroded.
Huaubstadt soils, 6 to 12 percent slopes, geverely eroded.
Otwell soils, O to 12 percent slopes, severely eroded,
Orwell silt loam, 12 to 18 pereent slopes.
Otwell silt loam, 12 to 18 percent slopes, modcerately croded.
Zeanesville soils, 6 (o 12 percenl slopes, severely eroded.
Znesville gili loam, 12 to 18 percent slopes.
Zanegville silt loam, 12 to 18 percent glopes, moderately eroded.

Suitable uses are 3mall grain, hay, and pasinve. Row
crops can be grown occasionally if erosion 13 controlled.
If row crops are grown, interseeded grasses or a small grain
should be used for winter cover. Otherwise, maintain a
good cover ol grass most of the time,

These gnils newd lime, nitrogen, phosphate, and polash,
andd the vesponse to then is good, The seils aee genern ]y
lower in phosphinde thinn in potash,

Muintain a cover of planrs or plant residues on the sails
to help control erosion. The trash muleh method can be
used for reseeding hay or pasture.  Keep waterways o
shirp breaks in continuous sod.  All cultural operations
shml[hl be done on the contour.  Diversions help to control
runedl, espectally on the longer slopes,

LE the soils sre used a8 progs
il tall fesene are well 2uite
supply water for livestock so
proved and used for grazing |
tped springs ave suitable.

These are good soild for forest, and generally good
species of thnber, such as tulip-poplar, black walnut, red
anel white onle, eherme, wnd ash, grow on then,  Slopes of
more than 12 percent that are in good timber should remnin
i timber, Inaress to be planted to trees, plant ved, white,
or shortleaf pine.  Poor thmber can be eleared if econom-
onlly fe,usil:]ln; otherwise, protect the timber and manige
it propecly. 1T these soils wre abundened after improper
cropping, they will vevert to woodland natueally.

Adover, orehardgrass,
. It 1s important Lo
e forage can be im-
Ponds anid devel-

Figure 6.—MHerecford cattle grazing on cxcellent fescue-alfalfa pas-

ture. This soil lost nearly all of ity surface layer as a result of
intensive cropping, but it is now well protected and is productive
as grassland.

Figure 7—Pond constructed te provide water for livestock. The
protected area around the pond [E)rovides an excellent area for
wildlife.

Constructing ponds, developing springs, and locating
food patches properly will benefit the disiribution of
wildlile.

CAPABILITY UNIT TVe-§

Tn this unit are moderately deep, well-denined, mediam-
textured, sloping soils of the uplands.  These soils Lave o
brown to \'H.!’Imn'i'ﬁh-lu'uwn ETs Iluz-r.- lager and a brown sub-
soil, They are underluin by sandstone and  ghale.
Perteability is moderate, and moisture-supplying capac-
ity is faiv to good,  Runotf is vapid or very rapid. 'These
sbils have been slightly to moderntely eroded.  The major
problem in eultivating them is evosion. The soils in this
unit are—

Wellston silt loum, € to 12 percent slopes.
Wellston silt loam, G to 12 percent slopes, moderately eroded.

Suitable uses are small grains, hay, and pasture.  Row
crops enn be grown oecasionally 1 erosion is controlled.
I pow erops ave grown, inlerseeded graosses or o small
grnin should be naed for winter cover.

Crops grown on these soils respond well to o complete
fertilizer and lime, Keep o cover of planis or plant
residues on Lhe solls to help control erosion.  The trash
muleh method can be used for reseeding hay or pasture.
Keep witerways and sharp breaks in continuous sol. Al
tllnge should be done on the contour. Diversions help
sontrol runoll, especinlly on the lenger slopes.

Alfalfu, clover, orchardgrass, nnd tall fesene are well
snited.  Ponds are nob suifable, beenuse the soils are
shallow over bedrock. These are good soils for forest.
Giood species of timber grow in most of the wooded areas.

CAPABTLITY UNIT IVe-

This unit consistz of very deep, somewhat excessively
drained, slaping, dark-brown lonmy fine sands of the up-
lapels,  Their subsoil is brown to yellowish-brown fine
sand and fine sandy loam, Permenbility is rapid, and
moisture-supplying capacity is low,  Very little runoff
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occurs on these rolling, loose, sandy soils. The soils are
droughty, and when they are dry, they are subject to wind
erosion, The soilsin thisunit are—

Bloomfield loamy find gand, 6 to 12 percent slopes.
Bloomfield loamy fine sand, 12 to 18 percent slopes,

These soils are well suited to melons and orchard crops.
If cultivated crops are grown, plant cover crops to reduce
wind erosion and to provide additional organic matter. A
mixture of alfalfa and grass for meadow grows well if
these soils are adequately feriilized. Because these sandy
solls are porous, plant nutrients leach out rapidly. There-
fore, it is necessary to add nutrients annually. Generally,
however, the soils are low in plant nutrienis, and any
buildup in the level of nutrients is impractical, because
of the rapid leaching.

CAPABILITY UNIT Vw-1

Atkins silt loam is the only soil in this unit. It is poorly
drained, gray, and very strongly acid. This soil is on
first bottoms and is Su{)ject to frequent flooding. Most
of the acreage is In marsh or swamp.

This soil 1s not generally practical for cultivation. If
it is wooded, leave 1t in timber and use good management,
Pin oak and soft maple grow on most areas.

T# this sotl is used as grassland, it may be profitable fo
install shallow surface drains to remove standing water,
and diversions to.cut off water froin adjoining steeper
soils. Ladino clover, alsike clover, and alta fesene could
then be established. Applications of lime, phosphate,
potash, and nitrogen, particularly nitrogen, will increase
yvields. If drainage 1s not improved, seed to reed canary-
grass and add fertilizer,

CAPABILITY UNIT VIe-1

In this unit are shallow to deep, well-drained, sloping
to steep soils of the uplands and terraces. Their surface
layer is brown to yellowish brown, and their subsoil is
yellowish brown to reddish brown. These soils are mod-
erate in permeability and fair in moisture-supplying
capacity. Runoff is rapid or very rapid. The major
problem in cultivating these soils is erosion. The soils in
this unit are—

Bewleyville soils, 12 to 18 percent slopes, severely eroded.

Bewleyville silt loam, 18 to 25 percent glopes,

Cinecinnati soils, 12 £ 18 percent slopes, severely eroded.

Cincinnati ami Hickory silt loams, 18 to 25 percent slopes.

Cincinnati and Hickory silt loams, 18 to 25 percent slopes,
moderately eroded.

Corydon stony silt loam, 12 to 18 percent slopes.

Grayford soils, 12 to 18 percent glopes, severely eroded.

Grayford silt loam, 18 to 25 percent slopes.

Grayford silt loam, 18 to 25 percent, slopes, moderately eroded.

Grayford soils, 18 fo 25 percent slopes, severely eroded,

Grayford silt loam, 25 to 35 percent slopes.

Hickory silt loam, 25 to 35 percent slopes,

Hickory silt loam, 25 to 33 percent slopes, moderately eroded.

Markland soils, 6 to 12 percent slopes, severely eroded.

Markland silt loam, 12 to 18 percent slopes, moderately eroded.

Muskingum stony silt loam, 12 to 18 percent slopes.

Negley loam, 18 to 25 percent slopes.

Negley loam, 25 to 35 percent slopes.

Negley silt loam, 18 to 25 percent slopes.

Negley &ilt loam, 18 to 25 percent slopes, moderately eroded.

Otwell soils, 12 to 18 norcent slopes, severely eroded,

Otwell silt loam, 18 to 2 percent slopes.

Otwell silt loam, 18 to 25 percent slopes, moderately eroded.
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Otwell silt loam, calcareous substratum, 23 to 35 percent
slopes, .

Parke soils, 12 to 18 percent slopes, severely eroded.

Princeton fine sandy leam, 18 o 23 percent slopes, moderately
ernded.

Wellston silt loam, 12 to 18 percent slopes.

Wellston silt loam, 12 to 18 percent slopes, moderately eroded.

Wellston silt loam, 18 to 25 pereent slopes:

Wellston silt loam, 18 to 25 percent slopes, moderately eroded.

Wellston soils, 6 to 12 percent slopes, severely eroded.

Zanesville goils, 12 to 18 percent slopes, severely eroded.

Zanesville silt leam, 18 to 23 percent glopes.

Zanesville silt loam, 18 to 23 percent slopes, moderately eroded.

These soils are probably best suited to pasture or trees,
The response to lime, nitrogen, phosphate, and potash is
wood. The soils are generally lower in phosphate than
in potash.

Pasture renovation should be done in narrow strips
and on the contour, if practical. Use mulch tillage.
Maintain a good cover of grass by controlling grazing
and by liming, fertilizing, and reseeding. '

If these soils are used as grassland; alfalfa, clover,
orchardgrass, and tall fescue are suitable. Many areas of
these soils are partly wooded and are used for pasture.
The yield of forage iz poor, however, and the growing
timber is damaged by livestock. Areas that are better
snited to pasture should be fenced and treated to improve
the capacity and quality of grazing. The wooded areas
should he protected from livestock. Clearing slopes of
more than 12 percent for }iasture is not generally a good
practice, because of the hazard of erosion. Also, the
cost would likely be too high and the return too low.

These soils are good for forest. Good species of timber,
such as tulip-poplar, black walnut, and red and white
oak, grow in most areas. Where the soils have not alveady
been cleared, protect the timber from fire and grazing,
and manage for timber production. Where the areas
are to be planted to trees, plant red, white, or shortleaf
pine. Tn severely eroded areas plant Vlr%mla or Jack
pine in place of the red or white pine. Add Scotch pine
if interested in producing Christmas trees. If these soils
are abandoned because of improper cropping, they will
eventually revert to woodland naturally. A large acreage
of woodland in the county is used by city dwellers for
cabin homesites and for recreations] areas.

CAPABILITY TINIT VIIe-1

Moderately steep to very steep, shightly to severely
eroded soils of uplands and terraces make up this unit.
Most of the very steep soils are in forest. The severely
eroded soils are mainly idle or have a new growth of
timber and brush. These soils should be managed for
timber. 'The soils in this unif are—

Ploomfield loamy fine sand, 18 to 35 percent slopes.
Corydon stony silt loam, 35 to T0 percent slopes,

Gullicd land, glacial drift.

Guollied land, residuum.

Hickory soilg, 18 to 25 percent slopes, severely eroded.
Hickory silt loam, 35 to 70 percent slopes.

Markland silt loam, 18 to 25 percent slopes, moderately eroded.
Muskingum stony silt leam, 18 to 25 percent slopes,
Muskingum stony silt loam, 25 to 35 percent slopes.
Muskingum stony silt loam, 35 to 70 percent slopes.
Negley soils, 18 to 25 pereent slopes, severely eroded.
Negley loam, 35 to 70 percent slopes,

Otwell g0ils, 18 to 25 percent slopes, severely eroded.
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Otwell gilt loan, caleareons substratum, 35 to 70 percent slopes.

Strip mines.

Wellston soils, 12 to 18 percent slopes, sceverely croded.

Welision soils, 18 ip 25 percent stopes, severely eroded.

Wellston and Muskingum soils, 25 to 35 percent slopes,

Wellgton and Muskingnm soils, 23 to 35 percent slopes, mod-
erately eroded.

Wellston and dMuskingum soils, 35 to 70 pereent slopes.

These soils are probably best suited to trees and wildlife.
Some arveas could be cleared and improved for pasture,
It the cost woulil likely be too high and the seturn too
frpw, Lncmest plices pastures on these goils nre nob depend-
alde i dey senzons s they supply Otele graging darving the
hot smmmer monthe, A large aereage of woodlnnd o the
eounty s wsed by city dwellers for eabin homesites and for
recrentional grens

On well-managed woodland, good species of hardwonds,
such as tulip-poplar, black walimut, red and white oalk, and
ash, predominate.  To eontrol gullies, plant black loenst
and white, red, and shortleaf pine.  Virginia or Jack pine
should replace red and white pine where erosion is severe
or where the site 1s hol and dry,  Add Scotch pine if you
warnl to produce Chirisimas trees. All areas in woodland
should be protecled Irom grazing biy livestock.

The soils of this unit are well suiled to wildlife develop-
ment on open, gullied areas. Isiablish ground cover with
sericea, I orean, or Japonica lespedeza to control erosion
and to provide food for wildlife. In many places wildlife
would benefit if waterholes were established. Pine should
be planted in clnmps to provide shelter, Multiflora rose is
excellent for food and shelter lor wildlife. Tt can be
planted if there is no objection to its spreading to other idle
or unmanaged areas, ag those areag will eventually become
dominared by hardwoods.

CAPARILITY UNIT VIIs-1
Odd areas of Gravel pits, Riverwash, and Quarries
have some use ng areas for wildlife. They are not suitable
for the production of vegetation, Refer {o the seclion
“Wildlife” for o discussion of management, for wildlife.

Figure 8 —A building used by a city resident as a recreational
weekend dwelling. The tract on which it stands contains 80 acres
ol class IV and elass VIT tand that 1s now in forest.

Management of Soils Used for
Pasture and Hay

Most of the sloping soils of Owen Connty produce good
vields of forage, and many of them are more profitahie
for fornge than for geain erops. On the soils in capability
alasses 1 through '8 pustures are normally grazed from
1t 4 yeoars in the ::t‘np{:iug gystem, The soils in r*n.ﬁm_t-
bility closses VI and VI wloeh are not snited to ealti-
vitteil erops, are generally kept in permanent pastiore and
mnu'-'m.un'll, pe needed, to mintain good yielils of forage.

Methods and vates of seeding and ft'I'TiH:cill{;, nmel snige-
gestions Tor other aspects of establishing and mpnaging
pistures oan be obtained from eurrent bulletins of the
Puedue Agvieultural TExtension Serviee and from the o
due Apronomy Fondboak* .

Somn genern] matagement practices (hat are used to
maintain and improve soils that aee used primorily for
producing fornge are deseribed o the following parn-
graphs. _

Iinproving pasture by reseeding.—Test the soil to defer-
mine its need for Lime and fertilizer. Apply lime 6 months
Liefore seoding,  Where feasible, vémove Blones, sLumps,
brwsh, anid other obsteaetions that interfere with the use of
furm pquipment,  Prepare o good seedbed. To do this,
shullow plow (he nearly level to gently sloping sstlz on the
comtonr,  Waork the steeper soils so as to lesve o muleli on
the surface, but do not plow them,  Start preporing the
getrdbiod severnl weeks or months before seeding by eradi-
eating (he weeds through enltivating, spraying, or hotl,

To reseed, nse legumes and grosses that gre Dest suited
to the soils and thot wall be produetive ot the time when
pustrre i needed,  Lnoculate the legumes,  Sewd the pas-
tire mixtnre in o compunion evop that will contprol erosion,
Lot wse no more thon 1 bushel of oots per were. Cover
the seed lightly, Use o cultipaeker or o similar imple-
ment that puts the seed ot the proper depth.  If the seed
is broudenst, o eullipacker will help cover the seed nad nlso
firm lhe seedbed.  Apply phosphate and potash ot the
thme of seeding, 1 the fertilizer 15 bhroadeast, worke it
into the soil before seeding.  Deilling the fertilizer in a
Band 1 inely helow the seed helps estalilish the stand of
pasture plants,  Pusture the companion erop when iv is
about 8 inches high to keep it from competing too strongly
with the young forage plants.

Improving and mointaining  pasture by condrolling
grazing —Avold overgrazing at all times, and de not
allow the plants to be grazed closer than 4 to 6 inches,
Delay prazing in spring ungil the ground is firm and
growlh 1z well started. 1o not allow grazing tor | month
before the lirst hard frost in fall, which 18 normally some
time belween September 1 and September 30.  Divide the
pasture i1to thres or more parts, and rotate the grazing.
This gives the planls a chance Lo recover and prolongs their
life.

Tmproving and neintaining pasture by controlling
weeds and brush—Mow weeds before they have a chance
to seed. Fxcept where the grazing is rotated daily, do the
SERVICE.

AGRICULTURAL HXTENSIOX THE
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mowing before the livestock are removed from the pasture.
Cattle will eat wilted weeds and vegetation from urine
spots after the vegetation has been mowed. Spray weeds
and brush in areas where spraying is more economical and
effective than mowing.

Improving and meiniaining pasture by topdressing with
Lime and fertilizer —Apply Iime to acid soils to encourage
white clover or similar leguimes that furnish nitrogen for
the grasses in the pasture mixture. Apply phosphate and
potash in amounts indicated by the results of soil tests.
Apply nitrogen to grass in spring if earlier grazing is
desired. Tf enough moisture is available, nitrogen in-
creases the total yields of grass and improves its content
of protein. Repeated applications of nitrogen, however,
encourage grasses to force legumes out of the pasture
mixture.

Estimated Yields

Estimated average yields of principal crops under two
]egﬁlanagement are listed for the soils of the county
in In columng A are yields to be expected under
an average or medium level of management, and in col-
umns B are yields to be expected under an improved or

S0IL SURVEY SERIES 1959, NO. 38

high level of management. Practices used under a
medium level of management and those used under a
high level are discussed in the section “Management by
Capability Units.”

The yields are estimated averages for a 5- to 10-year

eriod. The yields are based on information from
Earmers, the county agent, members of the staff of the
Purdue Agricultural Experiment Station, and others
familiar with the agriculture of the county. They are
also based on farm records and on direct observation of
members of the soil survey party. Considered in making
the estimates were the prevailing climate, characteristics
of the soils, and the inguence of different kinds of man-
agement on the soils.

It should be understood that these yield data may not
apply directly to specific tracts of land for any particular
year, because the soils vary somewhat from place to place,
because management practices differ slightly from farm
to farm, and %ecause weather conditions vary from year
to year. Nevertheless, these estimates appear to be as
accurate a guide as can be obtained without further de-
tailed and lengthy investigations. They are useful in
showing the relative productivity of the soils and how
soils respond to improved management.

TasLy 4.—FEstimated average acre yields of prineipal crops under two levels of management

[In columns A are ylelds to be expected under average management, and in columns B are yiclds to be expected under improved manage-

ment. Absence of data indicates that the crop ordinarily is not grown or the soil Is not suitable for it]
Otber mized hay
Corn  |Soybeans| Wheat Qats | Alfalfa or alfalfa- (red clover,
grass mixture orchardgrass, or
Soil timothy)
AIB|A|B|A |  B|A|RB A B A B
1 B B il Bu. | Bu. | Bu. ; Bu Tons Tons Tans Tons
Atkinssilt loam_ _ _.__________________ ___ .. __l_t_ i _z_b_ __z_b_ __tf_ e e
Ava silt loam, 0 to 2 percent slopes_ . _______ .. _._____| 57 | 87 | 25 | 36 | 27 | 38 | 47 | 67 3 4 2.0 3.0
Ava silt Joam, 2 t0 6 percent slopes.. . __.____ . __._._____ 55| 85| 23| 33| 26| 36| 45 | 65 3 4 2.0 3.0
Ava s:l_t loam, 2 to 6 percent slopes, moderately eroded___| 50 | 80 | 23 | 33 | 25 | 35 | 45 | 85 3 4 2.0 3.0
Ava soils, 2 to 6 percent slopes, severely evoded____._.___| 42 | 64 | 18 | 26 | 20 | 30 | 33 | 48 2.5 3.8 1.8 2.7
Ava silt loam, 6 to 12 percent slopes. ______..__._. ____ 50 | 80 [ 23| 33| 25| 35| 45| 85 2.7 3.7 1. 8 2.7
Ava sxl_t loam, 6 to 12 percent slopes, moderately eroded._| 48 | 75 | 20 | 30 | 23 | 33 | 40 | 60 2.7 3.7 1.8 27
Ava soily, 6 to 12 percent slopes, severely evoded_________ 3361113 | 22|18 28| 30| 45 2.5 3.5 1.3 2.5
Ayrshire loam, 0 to 2 pereent slopes__. . _...__._______ 55185 123|123 |26 | 36| 45|85 |- foaoooo 2.0 3.0
Bartle silt loam, 0 to 2 percent slopes____._____________ 55 | 85 123|133 | 26| 36| 45|65 |- __|eoe_u___ 2.0 3.0
Bewleyville silt loam, 2 to 6 percent slopes, moderately
eI'OdEdl_-__T ________________________________________ 55 [ 8 | 25 | 35 | 26 | 36 | 50 | 7O 3 4 2.0 3.0
Bewleyville gilt loam, 6 to 12 percent slopes, moderately ;
erodedl____,: ______________________________________ 48 [ 75 20|30 | 23 33 | 40 | 60 2.7 3.7 18 2.7
Bewleyvg]le 8oils, 6 to 12 percent slopes, severely eroded. | 33 [ 51 | 13 | 22 | 181 28 | 30 ! 45 2.5 3.5 1.3 2.5
Bewleyville silt loam, 12 to 18 pereent slopes, moderately '
eroded_____,? ______________________________________ 36 | 55| 15| 25 23 32 36 | 55 2.7 a7 13 2.5
Bewleyville soils, 12 to 18 percent slopes, severely eroded _|____|__ | |o i |- { | e e oo
Bewleyville silt loam, 18 to 25 pereent slopes. __________ SRR PR DR ESOU RO U PR FRUR ISR PO (AU R
Bloomfield loamy fine sand, 6 to 12 percent slopes. _ ___._ 40 | 55 [ 15 | 25 ) 20 [ 30 | 35| 45 2.5 R )
Bloomfield loamy fine sand, 12 to 18 pereent slopes_ - - .| __ |- |- ||| _|oce_|o- 2.5 Y U
Bloomfield loamy fine sand, 18 to 35 pereent slopes |- | | |. | || |o___feoai___- e
Cincinnati silt loam, 2 to 6 percent slopes.______.__..__. 55 | 85| 23|33 | 26| 36 | 45 | 85 3 4 2.0 3.0
Cincinnati silt loam, 2 to 6 percent slopes, moderately
eroded. ..o _____ I . 7 50 | 80 | 23|33 | 25|35 45| 65 3 4 2.0 3.0
Cincinnati soils, 2 to 6 percent slopes, severely evoded __._| 42 | 64 | 18 | 26 | 20 | 30 | 33 | 48 2.5 3.5 18 2.7
Cineinnati silt loam, 6 to 12 pereent slopes._._ ________ 50 |80 |23 |33 | 25|35 45|65 2.7 3.7 1.8 2,7
Cineinnati gilt loam, 6 to 12 percent slopes, moderately :
eroded__.. ___ e e e 48 175120 1 301 23133 ' 40 | 60 2.7 3.7 1.8 27
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: (dther mixzed hay
Corn  |Soybeans| Wheat Qats Alfalfa or alfaifa- (red clover,
grass mixture orchardgrass, or
Hoil timothy) !
A|B|lA|B  A|B|A B A B A B
Ru. | Bu. | Bu. | Bu. | Bu. | By, | Bu. | Bu. Tons Tong Tons Tons
Cineinnati soils, 6 to 12 percent glopes, severely eroded..._| 33 | 51 | 13 | 22 | 15 | 28 | 30 | 45 2.5 3.5 1.3 2.5
Cineinnati silt loam, 12 to 18 percent slopes- - .. o--v.-— 40 | 60 1 17 | 27 | 23 | 35 | 40 | 60 2.7 3.7 1.3 2.5
Cincinnati silt loam, 12 to 18 percent slopes, moderately -
eroded._ ..o 36 | A5 | 151 25|23 : 32| 36 | 55 2.7 3.7 1.3 2.5
Cincinnati soils, 12 to 18 percent slopes, severely eroded | | o oo oo oo e
Cincinnati and Hickory silt loams, 18 to 23 pereent slopes .| - | || o o] omm oo e e[
Cinecinnati and Hickory silt loams, 18 to 25 pereent slopes,
moderately evoded . _____ . ________________________. SRR PR ERURNN SORSR RN FEUNUNN SOV DN FUSUN ISP PPN S
Corydon stony silt loam, 12 to 18 percent slopes_________ T e e e e e
Corydon stony silt loam, 35 to 70 percent slopes_ __ . ... SR VU P SO DU (NUURUN SR NSV (NRURUPRPN [NUUNIN JSTOUPRUPN) ISP
Dubois silt loam, 0 to 2 percent slopes__ .. _____________ 55 1 85123 | 33 | 26 | 36 | 45 1 65 | oo foacamma- 2 3
Dubois sift loam, 2 to 6 percent slopes______ ___________. 55 0 85123 [ 33 | 26| 36| 45 | 65 |—ooaooofeoooo-- 2 3
Drbois silt loam, 2 to 6 percent slopes, moderately eroded__| 50 | 75 { 21 | 30 | 24 | 33 | 40 | 60 [ | .. 2 3
Bel silt loam _ - o e 50175 123 1 33 | oo e e e e e
Eel loam______________.______. i 30 | 75 | 23 | 33t __ |-l e a2
Eel gilty elay loam_ . __ . ____ . ___ ... _.__ 50| 75 1 23 |1 33 1o e e e e
Genesee sitt loam_ ______ . _ - ________________._. 60 | 85| 25 | 35 |____lo___|o___|..._ 3.5 F: N RO IR
Genesee LOAM. - oo 60| 83 1 25 | &5 |l ool __ 3.5 F: N (R S
Grayford gilt loam, 0 to 2 percent slopes.. . ___________ 60 | 90 | 27 | 40 | 28 | 40 | 50 ; 70 3 4 2.0 3.0
Grayford silt loam, 2 to & percent slopes_____________.__ 57 |87 | 23033 |28 |38 (45} 65 3 4 2 0 3.0
Grayford silt loam, 2 to 6 percent szlopes, moderately
eroded. . L. . 55 | BH | 23 133|206 | 36| 45 | 65 3 4 2,0 3.0
Grayford spils, 2 to 6 percent slopes, severely eroded_ ____ 42 | 64 | 18 [ 26 ) 20 | 30| 33 | 48 2.5 3.5 1.8 2.7
Grayford silt loam, 6 to 12 percent slopes_ - ... __.__. 50 | 80 ! 23| 33|25 35| 45 | 65 2.7 3.7 1.8 2.7
Grayford silt loam, 6 to 12 percent slopes, moderately
eroded. ___ . _.____ 48 | 751 20 [ 30 | 23 | 33 [ 40 | 60 2.7 3.7 L8 27
Grayford soils, 6 to 12 percent slopes, severely eroded_._.; 33 | 51 | 15[ 25 | 18 | 28 [ 30 | 45 2.5 3.5 1.3 2. 5
Grayford silt loam, 12 to 18 percent slopes_ ... .___._ 42 | 83 | 17 [ 27 1 25135 | 40 6D 2.7 3.7 1.3 2.5
Grayford silt loam, 12 to 1% percent slopes, moderately
eroded. .. ______. Ll 36 | 556 | 15| 25 | 23 | 32 | 36 | 55 2.7 3.7 1.3 2.5
Grayford soils, 12 to 18 pereent slopes, severely eroded | __ | | |eo oo o oo |om o oo e e
Grayford silt loam, 18 to 25 percent slopes._ .. _____ JE T P O O N A U N SR FEUUUROIPRU (SR
Grayford silt loam, 18 to 25 percent slopes, moderately
eroded_ . . e~ N (NN VS NN (NN UUURPRUY (OO SEUU DN UNIPRUN PPN PP
Grayford soils, 18 to 25 percent slopes, severely eroded. __|__ | __ |||l oo e -
Grayford silt loam, 23 to 35 percent slopes . . ___________ Y TS AR PR S TN IFUSUUONS FEUSOUUN DEREOUVIRRORNN FEURIUPUUPY SRR PR
Gullied land, glaeial drift_ . ____ ... .. ___. e S (PR FESON MO U FEO FEUEUN RO FEUONpRO PRV EpRpERN PR
Gullied land, residaum - - _ _ oo AR PO RS TN PUU PSRN IR SRRV SAOUPROURU PNUURDN] PR PR ——
Haubstadt silt loam, 0 to 2 percent slopes. . __ . ..._.__ 57 | 87 | 25 | 36 | 27 | 38 | 47 | &7 3 4 2.0 3.0
Haubstadt silt loam, 2 to 6 percent slopes___._____ ... . _ 55 1823133126361 45| 65 3 4 2.0 3.0
Haubstadt silt loam, 2 to & percent slopes, moderately .
eroded. __ .. el 50180 1 23| 33| 25| 35| 45 | 65 3 4 2.0 3.0
Haubstadt soils, 2 to 6 percent slopes, severely eroded____| 42 | 64 | 18 | 26 | 20 ; 30 | 33 | 48 25 3.5 1.8 2.7
Hanbstadt silt loam, 6 to 12 percent slopes, moderately
eroded.. . o ... 48 | 75 | 20 | 30 | 23 | 33 | 40 | 60 2.7 3.7 1.8 2.7
Haubstadt soils, 6 to 12 percent slopes, severely eroded___| 33 [ 51 | 13 [ 22 | 18 | 28 [ 30 | 45 2.5 3.5 1.3 2.5
Hickory soils, 18 to 25 pereent slopes, severely eroded .| _|-o oo ool e e | o
Hickory silt loam, 25 to 35 percent slopes- .- __________ I U DSOS PR AR NS IUUUO (U P U M
Hickory silt loam, 25 to 35 percent slopes, moderately
eroded [N N (PO DV PEUR SRR FRUUR UEPUINY IEUPRR N ISP BSPIPRE NPT
Hickory silt loam, 35 to 70 pereent slopes . .- ___. R T R RO, OO EES DUURURUN! (SRR FEUNRUIURORN VRPN FEDUPIURER N
Johnsburg ilt loam, 0 to 2 pereent slopes.. oo .. .___ 47 178 | 22 | 30| 25| 35| 45 | 65 2.5 3.5 2.0 3.0
Johnsburg silt loam, 2 to 6 pereent slopes_______________ 47178 | 22 |30 | 25| 35| 45 | 65 2.5 3.5 2.0 3.0
Johnsburg silt loam, 2 to 6 percent slopes, moderately
eroded . __________. 44 | 67 | 20 | 27 1 23| 32 | 36 | 54 2.5 3.5 2.0 3.0
T.andes fine sandy loam _ . ___ ... 50| 70 123 1 38 1o |l e e me - -
Markland sitt loam, 2 to 6 pereent slopes, moderately
eroded . .. 50 | 80 | 23 [ 33 (2501354565 3.0 4.0 2.0 3.0
Markland silt loam, 6 to 12 percent slopes, moderately
eroded___________________ Porvent opes, modeme. Y16 |55) 15|25 23| 32|36 55 2.7 3.7 18 2.7
Markland soils, 6 to 12 percent slopes, severely eroded_ ___|___ _[o__ 1o |- ooo|omoojoaan|mmmcmoe | [ o e
Markland silt loam, 12 to 18 percent slopes, moderately
aroded - o e e [ IR TR PRV FEUUUOU FPUURUNN FEUNUEDEN PN SRV S RPPUNII, PR ———
Markland gilt loam, 18 to 25 perecnt slopes, moderately
eroded_ ... ______ . _.___ S UPUU R SRRSO ISUORN URU NSRS FEUpUN) PP RpUN I Ry S B B
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TaBLrE 4. —Estimated average acre yields of prineipal crops under two levels of management—Continued

J Other mixed hay
Corn  |Boybeans| Wheat Oats | Alfalfa or alfalfa- (red clover,
grass mixture orchardgrass, or
Soil fimothy) !
A[B|A|B|A|B|A | B A B A B
Bu. | Bu. | By, | Bu. | Bu. | Bu. | Bu. | Bu. Tons Tone Tons Tons
Martinsville loam, 0 to 2 percent slopes__________ ____..__ 60 | 00 | 27 | 40 | 28 | 40 | 5O | T 3.0 1. 0 2.0 30
Martinsville silt loam, () to 2 pereent slopes_______ .. ____. 60 | B0 | 27 | 40 | 28 1 40 | KO | 7O 3.0 4.0 2.0 3.0
Martinsville loam, 2 to 6 percent slopes, moderately eroded_| 55 | 85 | 25 | 35 | 26 | 38 | A0 | 70 3.0 4, 0 2.0 3.0
MoGary silt loam, 0 to 2 pereent slopes_. _._____________ 46 | 68 | 20 | 27 | 23 133 135 | B8 |} _____.__ 2.0 3.0
MeGary silt loam, 2 to 6 percent slopes, moderately croded..| 46 | 68 | 20 | 27 [ 23 | 33 {35 | 58 [0 ____ " __ . __ 2.0 3.0
Montgomery silty clay loam________ ___ e S0 175 23 | 33 | 26 | 36 | 35 | AR |._____________.. : 2.0 3.0
Muek._ 40 | 60 | oo e e e e e
Muskingum stony silt loam, 12 to 18 percent slopes.. ____ JUUSRDS R U e ) S PV U PEUSUUUREUS PRI
Muskingum stony silt loam, 18 to 25 percent slopes. _____ U VRSN SR IS DUNEU, AU PP U IS S P
Muskingum stony silt loam, 25 to 35 pereent slopes_ oo |- '_. | . |o_ ||| |
Muskingum stony =ilt loam, 35 to 70 pereent slopes....__ _ . SRS FRUUNVN RSN FUSPRN FRUUPRE SIS FNUIPRN FOTUUN PO VS RPN SR
Negley loam, 18 to 25 percent slopes____________.______ Y PR NN IRV FUOUON (R URUNON (RO S SRS (SIS R
Negley soils, 18 to 25 percent slopes, severely eroded_____ SRR VRS RSN RPN VRSN IR RN SRS USSR UNIP NN
Negley loam, 25 to 35 percent slopes__________ e __ U RN FRORUSNN FUURURUN JURUE ISUNVUNY I SRV FRU U S I
Negley loam, 35 to 70 percent slopes_____________. ____ U PEOREN FRVRUS PRURUUUN JUUUN PRSI I IR RN (R I
Negley silt loam, 18 to 25 percent slopes_______.__ [ FRVRDUNEN ISRV FRUUNNS MU SN SN IR S U F
Negley silt loam, 18 to 25 percent slopes, moderately
evoded______________ e ___.._ SN U FRPUNOS PSP PSRN FUUPUDS DR N IVUR RN [OOSR
Nineveh loam__.___ .. __________________ . 40 | 35 | 13 | 22 | 18 | 25 | 40 | 60 2.5 3.5 18 2.7
Ockley loam, 0 to 2 percent slopes_ ______ .. ___ 60 | 90 | 27 | 40 | 28 | 40 | 50 | 70 3 4 2.0 30
Ockley silt loam, 0 to 2 percent slopes...__._____________ 601 D0 27 40 | 28 1 40 | 50 | 70 3 4 2.0 3.0
Otwell gilt loam, 0 to 2 percent slopes. ___-_____________ BT | B7 {231 33|28 ;38 |45 | 65 3 4 2.0 3.0
Otwell silt loam, 2 4o 6 percent slopes_ _________________ B5 | 85 | 23| 33| 26 36, 45 | 65 3 4 2.0 3.0
Otwell gilt loam, 2 to 6 pereent slopes, moderately eroded__| 50 | 80 | 23 | 33 | 25 | 25 i 45 | 65 3 4 20 3.0
Otwell silt loam, 6 to 12 pereent slopes._ _______________ BO | BD i 23 | 33| 25 | 35| 45 | 65 2.7 3.7 18 27
Otwell silt loam, & to 12 percent slopes, moderately
eroded_____________ - __________________________". 48 | 7o | 20 | 30 | 23 | 33 | 40 | 60 2.7 3.7 1.8 2.7
(rbwell soils, 6 to 12 percent slopes, severely eroded_ ... __[ 33 | 51 | 13 | 22 | 18 | 2% | 30 | 45 2.5 35 1.3 2.5
Otwell silt loam, 12 to 18 pereent slopes_ __________. . ___ 40 | 60 | 17 | 27 | 25 | 35 | 40 | 60 2.9 3.9 1.3 2.5
Otwell silt loam, 12 to 18 percent slopes, moderately
eroded_____ . _________ . ____________..____". 36 | 65 | 15| 251 23]32 |36 55 2.7 3.7 13 25
Otwell soils, 12 to 18 pereent slopes, severely eroded______ SRR PRSI USSR FRUNPSOR JRPU JRNRONY SNV ISR PR VO S
Otwell gilt loam, 18 to 25 pereent slopes_________.__ FEUUES U (RO RIS PRI (SRR (R S SN RN N S
Otwell silt loam, 18 to 25 percent slopes, moderately
eroded _____________. _____________. e SRS R USSP RPN FUOU PRPRPUPE FEUSUEUN JRUSU RIRDUURO RSN PPN SRR
Otwell soils, 18 to 25 pereent slopes, severely eroded____|_.__|____|___ | ___|.___|____|____|_._| .~ S IR U (RUPI
Otvlvell silt loam, caleareous substratum, 35 to 70 percent
slopes_ . ___. (RSN PRSI IR SEU e FVU R IR FRPURUIUR ISR
Otwell silt loam, calcareous substratum, 25 to 35 pereent i
slopes_ - . ... SRR (RN DR DR M (RN SO BN U NI S R
Parke silt loam, 2 to & pereent slopes___________________ 68 | 87 | 23 | 33 | 28 | 38 | 45 | 65 3 4 2.0 3.0
Parke silt loam, 2 to 6 perecnt slopes, moderately eroded._| 55 | 85 | 23 | 33 1 26 | 36 | 45 | 65 3 4 2.0 3.0
Parke soils, 2 to 6 percent slopes, severely eroded. _______ 42 | 64 | 18 | 261 20| 30 | 33 | 48 2.5 35 1.8 2.7
Parke silt loam, 6 to 12 pereent slopes__________________ 50 1 80 | 23 ;33 25| 35 | 453 | 65 2.7 3.7 1.8 2.7
Parke silt loam, 6 to 12 percent slopes, moderately eroded__| 48 | 75 | 20 | 30 | 23 | 33 | 40 | 60 2.7 ar 15 2.7
Parke soils, 6 to 12 percent slopes, severely eroded . _____ 33151 | 13|22 18|28 | 30| 45 2.5 35 13 2.5
Parke silt loam, 12 to 18 percent slopes________________ _| 40 ) 60 | 17 | 27 | 25 | 35 | 40 | 60 2.7 3.7 1.3 2.5
Parke silt loam, 12 to 18 percent slopes, moderately eroded_| 36 | 55 | 15 | 25 | 23 | 32 | 36 | 55 27 3.7 1.3 2.5
Parke soils, 12 to 18 percent slopes, severely eroded_ . __ SRR Y O O S RO Uy VU IR PO
Phile silt loam . ____________ e 50 | 70| 23 | 33 |-l e oo |l
Pike silt loam, 0 to 2 pereent slopes____________________ 60 | 90 | 27 | 40 | 28 | 40 | 50 | 7O 3 4 2.0 3.0
Pike silf, loarn, 2 to 6 pereent slopes, maderately eroded___.| 55 | 85 | 23 1 33 | 26 | 36 | 45 | 65 3 4 2.0 3.0
Popasiltloam____________________________ " __________ 50 | 7O | 23 | 33 | |ooo oo oL | e
Pope loawm ________________ e 0| 7O | 23 | 33 (oo oo || S
Princeton fine sandy loam, 2 to 6 percent slopes____ . _.._ 57 | 87 | 23 | 33 1 28, 38| 45| 65 3.0 4.0 2.0 3.0
Princeton fine sandy Joam, 6 to 12 percent slopes________| 50 [ 80 123 | 33 [ 25 | 35 | 45 | 65 | 3.0 40 1.8 2,7
Prineeton fine sandy loam, 6 to 12 percent slopes, moder- i
atelyeroded____ .. ____________ 50 1 80123 | 33| 25| 35| 45| 65 3.0 40 18 2.7
Princcton fine sandy loam, 12 to 18 percent slopes, mader- {
ately evoded___.__.. T __________ e 42 163 171271251 351 40! 60 2.7 3.7 13 25
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TasLe 4.-—FEstimated average acre yields of principal erops under two levels of management—Conlinued

Other mixed hay

Corn |Soybeans| Wheat Oats | Alfalfa or alfalfa- (red clover,
. grass mixture orchardgrass, or
Soil ) timothy) !
A|B|[A|B|A | B|A|B A B A B
Bu, | By, | Bu. | Bu. | Bu. | Bu. | Bu. | Bu Tonz Tons Tons Tong
Prinecton fine sandy loam, 18 to 25 percent slopes, moder-
ately eroded_ ... ____________________~_ . _______ JEYSSIS [N I N VN NN R, S O ISR S R o
Riverwash_____.___________ . _________ . _______ FRRURS Y ISR S Y ORI SN (RS SR R NS DRI
Robinson sil$loamm_ . ________ . ______________ ________ 40 [ 60 | 18 1 28 | 20 | 20 ! 35 | B2 | ___\ _______ 17 2.5
Shoals leam_._____________ ______________ . ______ ___ 45 1 60 | 20 | 28 ||| e
Bhoals sitt loam . __________________________ _______ 45 | 60 | 20 ) 28 | |oo b e e
Bhoals silty elay loam_______.  _________. ______ 45 | 80 | 20 1 28 |ooo oo e e e b
Stendal silt losrn.__________________________ . _____ 45 | 60 | 20 | 28 |- o|e oo e e e
Stripmines_ . ______________ . _____ e e e e ) e e e e
Taggart silt loara___________ . ________________ _______ 55 | 85123 |33 |26 |36 ,45 |65 |________|________ 2.0 3.0
Tilsit silt loam, 0 to 2 percent slopes . ________________. 50 | 78 | 22 [ 30| 25| 35 45 | 65 2.5 3.5 2.0 3.0
Tilsit silt loam, 2 to 6 pereent slopes_ __________________ 48 [ 75 | 21 [ 20| 25| 35| 40 | 60 2.5 3.5 2.0 3.0
Tilsit silt loam, 2 to 6 percent slopes, moderately croded._| 44 | 67 | 20 | 27 | 23 | 32 | 36 | 54 2.5 3.5 2.0 3.0
Tilsit soils, 2 to 6 percent slopes, severely eroded________| 37 | 56 | 16 | 24 | 20 | 20 | 32 | a7 2.3 3.3 L8 2.7
Tilsit gilt loam, 6 to 12 pereent slopea, moderately eroded__| 37 | 56 | 16 | 24 | 20 | 26 | 32 | 47 2.3 3.3 1.8 2.7
Vigo silt loam, 0 to 2 pereent slopes____________ ________ 535 | 85123 | 33126136 45| 65 |oceeo | __.__ 2.0 3.0
Vigo silt loam, 2 to 6 pereent slopes_..__________________ 55 | 85123 13312636 | 451 65 |- | 2.0 3.0
Vigo silt loam, 2 to 6 percent slopes, moderately eroded_. | 50 | 75 | 21 | 30 |24 (33 | a0 |60 |- """ 2.0 3.0
Vineennes silt loara_ . ___________________ " ___ 55 1 85| 23 133 | 26 | 36 |45 | 65 |- _____|._______ 2.0 3.0
Wellston silt loam, 6 to 12 pereent slopes_ _____. __ ____ 37 | 56 | 16 | 24 | 20| 29 | 32 | 47 2.3 3.3 1.8 2.7
Wellston silt loam, 6 to 12 percent slopes, moderately
eroded . ___________________ . 301481 131201 17| 25} 27 ¢ 40 2.0 3.0 1.8 2.7
Wellston aoils, 6 to 12 percent slopes, severely evaded . ___|. - | ~ [ |~ | | " T T Tl o T o Tt
Wellston silt loam, 12 to 18 pereent slopes_ ___ . ________ 30| 48 | 13 | 20| 17 | 25 | 27 | 40 2.0 3.0 1.3 2.5
Wellston silt loam, 12 to 18 percent slopes, moderately
eroded_____ . __________________________________T_ (RGN I P DU (SN IS, DU DR RRERIDER FSEIUISIPIPIU IURNIRURPIS SR
Wellston soils, 12 to 18 percent slopes, severely evoded____| | ___|____|_ |||l T
Wellston gilt loam, 18 to 25 percent slopes__ . ___________ RN RN RO DUV (VSR IR IR I FEUEPIUON DR S
Wellston silt loam, 18 to 25 percent slopes, modcrately
eroded . ______________ ________ ... U CEDUVRVR PEVON PO (U AR RN RO RSP PN SO R
Wellston soils, 18 to 25 percent slopes, severely eroded . ..|___ || | ___\" T\ | TomTTomTm ot
Wellston and Muskingum soils, 25 to 35 percent slopes___|____|____| ___| | [T ITTom I Tmmm oo m SRR I
Wellston and Muskingum soils, 25 to 35 pereent slopes, |
moderately eroded . ____________________________. R SUURRR PR U SN R PRSI SRV R N L ________________
Wellston and Muskingum soils, 35 to 70 pereent slopes___|____|____|_ /| |t T T
Whitaker sitt loam.____________________________°" 65 | 85 | 23133 (26|36 45|65 (.. __|.______ 2.0 3.0
Zanesville silt loam, 2 to 6 pereent slopes_ ______ _______ 48 | 75 |1 21 [ 29| 251 35 | 40 | &0 2.5 3. 5 2.0 3.0
Zapesville silt loam, 2 to 6 percent slopes, moderately
eroded ______ . ____________ . _____ 44 | 67 | 20 | 27 | 23 | 32 | 36 | 54 2.5 3.5 2.0 3.0
Zanesville soils, 2 to 6 percent slopes, severely eroded.____{ 42 | 60| 18 1 25 | 21 | 30 | 33 | 50 2.5 3.5 2.0 3.0
Zanesville ailt loam, 6 to 12 percent slopes. . . _________ 44 | 67 1 201 27 [ 283 1 32| 36 | 54 2.5 25 1.8 2.7
Zanesville silt loam, 6 to 12 percent slopes, moderately
eroded.__.__._____________ L ______ . 37 | 56 | 16 | 24 | 20 | 29 | 32 | 47 2.3 3.3 1.8 2.7
Zanesville zoils, 6 to 12 percent slopes, severely eroded..._| 30 | 46 | 12 { 20 | 16 | 25 | 27 | 40 2.0 3.0 13 2.5
Zanesville silt loam, 12 to 18 pereent slopes_ . __________ 35|53 |15/23 |19 28| 30| 43 2.3 33 1.3 2.5
Zanesville silt loam, 12 to 18 percent slopes, moderately
eroded______________.____________ . 30148 13 (20117125 27| 40 2.0 3.0 1.3 2.5
Zanesville goils, 12 to 18 percent slopes, severelyeroded___|____{___{ __\ " | | T\ T4 oLy oty
Zamnesville silt loam, 18 to 25 pereent slopes_ ____________ SRR PERNUN RVRPRU RN (RS FEUPNN STV SN DRI SUURUIP NI PR
Zanesville silt lIoam, 18 to 25 percent slopes, moderately
ereded____ . __ . _______________________________ . RSN PR PRI SSUUUEN JEPNN PSRRI PPN [SURUUR RDRN PR AN S
Zippsilty elay loam. . ________________________ "~ 30 | 407 14 1 201 20| 25 | 25 | 40 |eeo ||| _.

! Fescue is not ineluded in mixed hay. Figurcs for small grains on bottom-land soils are for
teeted by levees or that are flooded infrequently. Yields for corn and soybeans on bottom-land soils are for years when ¢rops are not

damaged by overflow.

areas of these soils that are partly pro-
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Woodland Uses of Soils®

The kinds of trees or forest cover types (woodcrops)
and the growth of the trees are influenced by the char-
acteristics of the soils on which the stand grows. Like-
wise, the rate at which wooderops grow is related directly
to the characteristics of the soils. Therefore, manage-
ment is generally dictated by the kinds of soils and by
the growth of the trees. If the relationship between the
kind of soil and the growth, management, and yield of
different kinds of woodcrops are known, a more efficient
wood-producing enterprise can be planned. In addition,
the benefits of woodland, such as the esthetic and recrea-
tional values and the mses of wildlife and watersheds,
can be encouraged.

5Jorny HoLwackEr, woodland conservationist, Soil Conservation
Service, assisted in the preparation of this section.

Woodland suitability groups

To determine the relationship between the different
kinds of soils and the growth, management, and yield of
different kinds of trees, soils that have similar capabilities
for growing trees have been grouped into woodland suit-
ability groups. Each different kind of soil in the county
has been studied. For those soils on which the produc-
tion. of woodcrops is considered important, ratings have
been made of potential soil productivity, equipment lim-
itations, seedling mortality, and the hazards of windthrow
and erosion. Criteria for determining these ratings were
devised so that each soil was grouped with other soils
syl out the same kind of woodiand use.

Table 5 %hows the woodland suitability groups in this
county. It shows the potential soil productivity by giv-
ing the average site index for upland oak and tulip-
poplar. for each group. It also gives names of trees

TasLE 5.—Woodland

[Abgence of information

Woodland suitability group

Group 1:

Moderately deep and deep, well-drained, medium-textured to

moderately coarse textured soils that are moderate fo rapid in permea-
bility (BvB2, BvC2, BvD2, BwC3, BwD3, CcB, CeB2, CiB3, CcC, CclC2,
CfC3, CeD, CcD2, CfD3, GrA, GrB, GrB2, GsB3, GrC, GrC2, GsC3,
GrD, Gr2, GsD3, MaB2, MaC2, MaD2, MdC3, MfA, MeA, MeB2,
MNv, OkA, OcA, OmA, OmB, OmB2, OmC, OmC2, OwC3, OmD,
OmD2, OwD3, PaB, PaB2, PcB3, PaC, PaC2, Pc¢C3, PaD, PaD2,
PcD3, PkA, PkB2, PrB, PrC, PrC2, PrD2).

Group 2: Deep well-drained, medium-textured soils that are moderate
in permeability (ChE, Cht2, HeF, HeF2, HKE3, MaE2, NmE, NmE2,
NgE, NgF, NsE3, OmE, OmE2, OwE3, OtF, PrE2).

Group 3: Deep, well-drained, medium-textured soil material that is
moderate to moderately rapid in permeability (Gt).

Group 4: Deep, well-drained, medium-textured soils that are moderate
in permeability (HeG, NgG, OtG).

Group 5 Moderately deep and deep, imperfectly drained, medium-
textured soils that are glow or very slow in permeahility (AyA, BaA,
Db}A, DbB, DbB2, JoA, JoB, JoB2, MgA, MgB2, Ta, VgA, VgB, VgBZ,
Wi),

See footnotes at end of table,

Site index ! Preferred species for plantings—
On north- and east-facing
Upland | Tulip- | In existing sifes—
oak poplar woodlands
Uneroded to moderately
eroded

87-97 | 90-100 | Tulip-poplar, | Black locust,* white pine,
red oak, red pine, shortleaf pine,
white oak. tulip tree,® black

walnut,? white ash.?

85-95 | 95-105 | Tulip-poplar, | Black loeust,? white pine,
red oalk, red pine, shortleaf pine,
white oak. tulip tree,® black wal-

nut,* white ash.3

_____________________________ Black locust,? white pine
red pine, shortleaf pine,
tulip tree,® black wal-
nut,? white ash.?

80-90 | 90-100 | Tulip-poplar, | Black locust,? white pine,
red oak, red pine, shortleaf
white oak. pine, tulip tree,? black

walnut,? white ash.®

80-92 | 90-100 | Sweetgum, White pine, red pine,
goft maple, shortleaf pine, Scotch
tuolip- pine,? tulip tree,? white
poplar. ash.3
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that are dominant in the existing woodland, the preferred
gpecies for planting on different sites, and the limitations
and hazards for each group.

The site index ° is the average height, at 50 years of age,
of the tallest trees in a naturally occurring, well-stocked
stand, Site-index curves are used to determine the site
index from height and age measurements of trees in any
qualifying stand, regardless of their age.

The names of the trees given as preferred species for
planting can be used as a guide where trees ars to be
planted. Numerous open areas, not suited to annual crops
but suitable primarily for woodland, should be planted to
trees, where they have not reseeded naturally. Nearly

* Bite-index data for upland oak were developed from site-index
curves according to USDA Tech, Bul. 560. Those for yellow-poplar
are from curves constructed by W. T. Doorrrrie, U.S. Forest

Berv., in October 1057, and eurves for sweetgum are from Forest
Handhb,, Boc. Amer. Forest, published in 1955,

suitability grouping of soils

indicates data are not available]

all of these sites are seriously eroded, have been grazed
intensively, or have been damaged by fire. The exposure
and the present structure of the soils make these sites un-
suitable for the production of geood-quality hardwoods.
Therefore, in most places pines should be planted to re-
establish conditions needed for again producing good
hardwoods. )

Equipment limitations refers to the effects of soil char-
acteristics and relief that influence the movement of equip-
ment commonly used in tending or harvesting trees.
Limitations are sfighs if the kind of equipment or time of
use is not restricted ; moderate if one or more unfavorable
factors are present; and severe if the restrictions are ex-
treme in the choice of equipment, time of its use, or re-
quirements for safety. For excessively wet soils, for soils
where the slope is 50 percent or more, and for severely
gullied Jand, a rating of severe is given,

Preferred species for plantings—Continued
On north- and east-facing . . . s . .
sl ; On south- and west-facing sites Equipment Seedling Windthrow Erosion
sites—Continued ) limitations | mortality hazard hazard
Severely eroded Uneroded to moderately Severely eroded
eroded

Red pine, white pine, short- | Black locust,? white Virginia pine, white | Slight to Slight to Blight._. ___| Blight to
leaf pine, Scotch pine,* pine, red pine, short pine, shortleaf moder- moder- moder-
Anstrian  pine, black leaf pine, Virginia pine, pine, Scotch ping,? ate, ate. ate,
locust,? tulip tree,® white ash.? Austrian pine,*

black locust.?

Eed pine, white pine, short- | Black locnust,? white pine, Virginia pine, white | Moderate Slight to Slight. _. . _ Moderate.
leaf pine, Scotch pine,t red pine, shortleaf pine, pine, shortleaf moder-
Austrian  pinet black Virginia pine, tulip pine, Scoteh pine,* ate,
locust.2 tree,?® white agh ? Auystrian pine,* ’

black locuat.?

Red pine, white pine, short- | Black loeust,? white Virginia pine, white | Severe_____ Moderate ._| Slight______ Severe,
leaf pine, Scotch pine?* pine, red pine, short- pine, shortleaf
Austrian  pine,* black leaf pine, Virginia pine, Seotch
locust,? pine, tulip tree,? pine,! Austrian

white agh.B pine, ¢ black
locust.2

Red pine, white pine, short- | Rlack locust,? white pine, | Virginia pine, white | Severe_____ Slight____ ..} Slight______ ‘Bevere.
leaf pine, Seotch pine,* red pine, shortleaf pine, shortleaf
Austrian pine,* hlack pine, Virginia pine, pine, Scotch pine,*
locust.2 tulip trecs,® white Austrian pine,s

agh.? black locuat.?

Shortleaf pine, white pine, | White pine, shortleaf Virginia pine, short- | Moderate___| Slight__.____ Moderate___| Slight.
Virginia pine, Seotch piue, Virginia pine, leaf pine, Seoteh ’
pine.4 Beoteh pine.t pine,* Austrian

pine.*
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TapLe 5.—Woodland

[Abgence of information

Bite index!?

Prefertred species for plantings—

Woodland suitability group On north- and cast-facing
Upland | Tulip- In existing sito
oak poplar woodlands
Uneroded to moderately
eroded

Group 6: Deep, well-drained, medium-textured soils underlain by |.------- 75-85 Tulip-poplar, | Black locust,? white pine,
limestone, generally at a depth of 4 o 5 feet (BvE, GrE, GrE2, GsE3, red oals, red pine, shortleaf
GrF). : black wal- pine, tulip frec,® black

nut. walnut,? white ash.?

Group 7: Somewhat droughty, medium-textured soils underlain by T0-75 | 80-90 Whitc oak, White pine, red pine,
limestone bedrock at a depth of 6 to 18 inches {CeD, CoG). ash, black shortleal pine, Scoteh

oak. pine,! Augtrian pine.t

Group 8: Deep, moderately well drained and well drained, medinm- |- 95-105 | Tulip-poplar, | Black locust,? white
textured soils that are moderately slow to moderate in permeahbility white ash, pine, red pine, short-
and formed in alluvium (Em, Es, Et, Gm, Gg, La, Ph, Pp, Po). red oak, leaf pine, tulip tree,?

black wal- black walnut,® white
nut. agh.?

Group 9: Moderately deep and deep, moderately well drained and well 75-85 | 80-90 White oak, White pine, red pine,
drained, medium-textured soils that have a fragipan (GnA, GnB, black oak, shortleaf pine, tulip
GnB2, GaB3, GnC, GnC2, GoC3, HaA, HaB, HaB2, HbB3, HaCZ ash. tree,? white ash.3
HEC3, TsA, TsB, TsB2, TtB3, TsC2, ZaB, ZaB2, Zal, ZaC2, ZaD,

ZaD?2, ZaE, ZaEZ, ZnB3, ZnC3, ZnD3).

Group 10: Well-drained, medium-textured soils that have a permeable 75-85 | 90-100 | White oalk, White pine, red pine,
subsoil and are shallow to moderately deep over eonsolidated sand- black cak. shortleaf pine, tulip
stone or shale {MmD, MmE, WmC, Wm(2, WnC3, WmD, WmD2, tree,® white ash.?
WnD3, WmE, WmEZ, WnE3, WoF, WoF2}.

Group 11: Moderately deep and deep, poorly drained or very poorly |-..--.-- 90-100 | Soft maple, White pine, loblolly pine,
drained soils that are slow or very slow in permeability (At, Mh, Ro, sweetgum, sweetgum, sycamore,
Vn, Zp). pin oak. soft maple, cotton-

wood, eypress.

Group 12: Somewhat droughty, medum-textured soils underlain by 8090 | 80-90 Black oak, White pine, red pine,
sandstone at a depth of 36 inches or less (MmF, MmG, WoG). white oak. ghortleaf pine, Brotch

pine %, Austrian pine 4,

Group 13: Deep, imperfectly drained, medium-textured and moderately |-----ooofooo - Boft maple, White pine, red pine,
fine textured, gray, mottled soils that formed in alluvium (Sm, Sh, gweetgum, shortleaf pine, Scotch
5Sn, So). pin oak. pine, * tulip tree, 3

white ash 3.

Group 14: Moderately deep or deep, moderately well drained or well j._ .. | -oooooiiommioooo- Black locust,? white
drained, medium-textured soil material underlain by limestone, pine, red pine, short-
gandstone, or shale at a depth of 4 to 6 feet (Gu). leaf pine, tulip tree,’

black walnut,? white
agh.?

Group 15: Very decp, somewhat excessively drained, coarse-textured 80-85 | 7585 Black oak, White pine, red pine,
soils that are rapid in permeability {(ByC, ByD, ByE). scarlet oalk, ghortleaf pine, Scotch

white oak. pine,* Austrian pine.t

Group 16: Strip mines (St) oo o Cottonwood, | White pine, red pine,

soft maple, shortleaf pine, Scoteh
green agh, pine,* Austrian pine 4,
white ash.

1 Site index at 50 years. Schnur eurves (SceNUR, G. LUTHER.
YIELD, STAND, AKD VOLUME TABLES FOR EVEN-AGED UPLAND OAE

FOQRESTS.

USDA Tech. Bul. 560,

1937) were used for upland
oak. - Doolittle curves (USFS 1957) were usged for tulip-poplar.
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suitability grouping of soils—Continued

indieates data are not available]
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Preferred species for plantings—Continued

pine,* Austrian pine.4

pine,t Virginia pine.

Scotch pine,*
pitch pine,

On north- and east-facing o ) . . N . . P
vl . n south- and west-facing sites Equipment Seeding ; Windthrow Erosion
sites —Continued o limitations mortality hazard hazard
Beverely eroded Uneroded to moderately Severely eroded
eroded

Red pine, white pine, short- | Black logust,? white pine, | Virginia pine, white, | Moderate__.| Slight to BSlight______ Moderate.
leaf pine, Scotch pine,t red pine, shortleaf :  pine, shortleaf moder-
Austrian  pine,* hlack pine, Virginia pine, ! pine, Scoteh pine,d | ate.
locust.? tulip tree, white ash.? ¢ Austrian pine,* %

black locust.? i

Shortleaf pine, Virginia | Red pine, shortlcaf pine, | Shorlleaf pine, Vir- Moderate to| Moderate___| Severe_____| Severe.
pine, white pine, Scotch Seotch pine,? Austrian ginia pine, Seotch BEVETE,
pine,* Austrian pined pine,t Virginia pine. pine,t piteh pine.

Red pine, white pine, short- | Black locust,® white pine, | Virginia pine, white | Slight___.._ Slight . _._ Slight______| Blight.
leaf pine, Scotech pine,! red pine, shortleaf pine, pine, shortleaf
Austrian pine,® black Virginia pine, tulip pine, Scoteh pine,?
locust.? tree,® white ash.3 Austrian pine,*

black locust.?

Shortleaf pine, Virginia | Red pine, white pine, Virginia pine, short- | Slight to Slight to Moderate_._| Slight to
pine, white pine, Scotch shortleaf pine, Virginia leaf pine, Scot.ch moder- moder- moder-
pine,* Austrian pine? pine, Beoteh pine,t pine,! Austrian ate. ate. ate.
pitch pine, Aunstrian pine,* pine,* pitch pine.

Shortleaf pine, Virginia | Red pine, white pine, Virginia pine, short- | Slight to Slight to Blight to Slight to
pine, white pine, Seotch shortleaf pine, Virginia leaf pine, Seotch moder- moder- moder- moder-
pine,® Austrian pine,* pine, Scotch pine,+ pine,* Austrian ate. ate. ate. ate.
pitch pine. Austrian pine.* pine,? piteh pine,

White pine, loblolly pine, [ White pine, lablolly White pine, loblolly | Moderate Slight to Moderate Blight.
sweetgum, sycarmore, pine, sweetpum, svea- pine, sweetgum, to o to
soft maple, eottonwood, more, seft maple, cot- syealnore, soff, severe, modd- severe.
cypress.d tonwood, cypress? maple, cotton rate,

wood, eypress.t

Shortleaf pine, Virginia | Red pine, shortleaf pine, | Shortleaf pine, Vir- | Moderate Moderate__.| Moderate___| Slight to
pine, white pine, Scotch BSeotch pine,+ Austrian ginia pine, Scotch to mod-
pine,+ Augtrian pine.s pine,+ Virginia pine. pihe,¢ pitch pine. severe. erate.

Bhortleaf pine, white pine, | Whitc pine, shortleaf | Virginia pine, short- | Slight______ Blight______ Moderate___| Slight.
Virginia pine, Scotch pine, Virginia pine, leaf pine, Seoteh
pine.s Scoteh pine.s pine,s Austrian

pine.+

Red pine, white pine, short- | Black locust,? white pine, | Virginia pine, white | Severe_..___ Moderate. .| Moderate._.| Severe.
leaf pine, Scoteh pine red pine, shortleaf pine, | pine, shortleaf pine,
Austrian  pine,+ black Virginia pine, tulip Seoteh pine,+
locust.? tree,® white ashJ Austrian pine,s

black locust.?

Shortleaf pine, Virginia | Red pine, shortleaf pine, | Shortleaf pine, Slight to Moderate Blight _____ Slight to
pine, white pine, Scoteh Seotch pine,t Austrian Virginia pine, mod- to mod-
pine,s Austrian pine s pine, Virginia pine. Seoteh pine,t erate. severe, erate,

pitch pine,

Shortleaf pine, Virginia | Red pine, shortleaf pine, | Shortleaf pine, Severe. . _..| Moderate Slight__ .. __ Severe,
pine, white pine, Scotch Scotch pinet, Austrian Virginia pine, to severe.

2 For produetion of fence posts only,
! For spot planting in woodland openings.

T17-587—04——3

1 For Christmas trees only.
B Natural regeneration generally better than planting.
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Seedling mortality, the regeneration polential, refers to
the expected degree of mortality of naturally occurring or
planted tree seedlings, The ratings are based on the as-
sumption that there is an adequate supply of seed for
naturally ocenrring seedlings, good stock and proper
planting for plantations, and normal environmental fac-
tors, A rating of slight indicates that ordinary losses are
not more than 25 percent of the planted stock. A rating
of mederate indicates that the losses are between 25 and 50
percent of the planted stock, and of severe, that more than
half of the planted stock is likely to die.

The hazard of windthrow is an evaluation of the soil
characteristics that control the development of tree roots,
which affect windfirmness. A high water table and a
shallow soil over a restrictive layer are examples of fea-
tures that contribute to the hazard of windthrow. A rat-
ing of sfight indicates that individnal trees will withstand
normal winds, even when released on all sides; of mod-
erate, that trees will remain standing unless the wind is
of high veloeity or the soil is excessively wet; and of
severe, that the soil does not allow adequate rooting for
stability. :

The hazard of erosion refers to the potential risk of
erosion when the area is managed according to acceptable
standards of woodland use, Iactors that influence these
risks are steepness and length of slope and soil profile
characteristics. Building and maintaining roads, skid
trails, and fire lanes may create problems of erosion on
some soils. (fullies and washed-out roads can be prevented
by recogunizing the haazrds of erosion. The ratings
slight, moderate, and severe are hased on the increasing
risk of erosion.

WOODLAND SUITABILITY GROUP 1

This group consists of moderately deep and deep, well-
drained, medium textured to moderately coarse textured
soils that have moderate to rapid permeability. The un-
derlying material is variable. These soils are nearly Jevel
to moderately steep and are slightly to severely eroded.
The soils in this group are—

Bewleyville gilt loam, 2 to 6 percent slopes, moderately eroded.

Bewleyville silt loam, 6 to 12 percent slopes, maoderately
croded.

Bewleyville soils, 6 to 12 percent slopes, severely eroded.

Bewleyville silt loam, 12 to 18 percent slopes, moderately
eroded.

Bewleyville soils, 12 to 18 percent slopes, severcly eroded.

Cincinnati silt loam, 2 to 6 percent slopes.

Cineinnati silt loam, 2 o 6 percent slopes, moderately ercded.

Cincinnati soils, 2 to 6 percent slopes, severely eraded.

sincinnati silt loam, 6 to 12 percent slopes,

Cincinnati silt loam, 6 to 12 percent slopes, moderately eroded.

Clincinnati soils, 6 to 12 percent slopes, severely eroded.

Cincinnati silt 1oam, 12 to 18 pereent slopes.

Cincinnati silt loam, 12 to 18 percent slopes, moderately
eroded.

Cincinnati soils, 12 to 18 percent slopes, severely eroded.

Grayford silt loam, 0 to 2 pereent slopes.

Gravford silt loam, 2 to 6 percent slopes.

Grayford silt loam, 2 to 6 percent slopes, moderately eroded.

Grayford soils, 2 to 6 percent slopes, severely eroded.

Grayford silt loam, 6 to 12 percent slopes.

Grayford silt loam, 6 to 12 percent slopes, moderately eroded.

Grayford soils, 6 to 12 percent slopes, severely eroded.

Grayford silt loam, 12 {o 18 percent slopes.

Grayford silt loam, 12 to 18 percent slopes, moderately eroded.

Graytord soils, 12 to 18 percent slopes, severely eroded.

Markland silt loam, 2 to 6 percent slopes, moderately eroded.

Markland silt loam, € to 12 percent slopes, moderately eroded.

Markland silt leam, 12 to 18 percent slopes, moderately eroded.

Markland soils, 6 to 12 percent slopes, severely eroded.

Martingville silt loam, O to 2 percent slopes.

Martingville loam, (0 to 2 percent slopes. .

Martinsville loam, 2 to 6 percent slopes, moderately eroded.

Wineveh logum.

Ockley silt loam, 0 to 2 percent slopes.

Ockley loam, ( to 2 percent slopes.

Otwell gilt loam, 0 to 2 percent slopes.

COtwell gilt loam, 2 to 6 percent slopes.

Otwell silt loam, 2 to 6 percent slopes, moderately eroded.

Otwell gilt loam, 6 to 12 percent slopes.,

Otwell silt leam, 6 to 12 pereent slopes, moderately eroded.

Otwell goils, 6 to 12 percent slopes, severely eroded.

Otwell silt loam, 12 to 18 percent slopes.

Otwell silt loam, 12 to 18 percent slopes, moderately eroded.

Otwell =oilg, 12 to 18 percent slopes, severely eroded.

Parke silt loam, 2 to 6 percent slopes.

Parke silt loamn, 2 to 6 percent slopes, moderately eroded.

Parke soils, 2 to 6 pereent slopes, severely eroded.

Tarke gilt loam, 6 to 12 percent slopes.

Parke gilt loam, € to 12 percent slopes, moderately eroded.

Parke soilg, 6 to 12 percent slopes, severely eroded.

Parke silt 1loam, 12 to 18 percent slopes.

Parke xilt loam, 12 to 18 percent slopes, moderately eroded.

Parke soils, 12 to 18 percent slopes, severely croded.

Pike gilt loam, 0 to 2 percent slopes.

Pike silt loam, 2 to 6 percent slopes, moderately eroded.

Princeton fine sandy loam, 2 to 8 percent slopes.

Prineeton fine sandy loam, 6 to 12 percent slopes.

T'rineeton fine sandy loam, 6 to 12 percent slopes, moderately
eroded.

Princeton fine sandy loam, 12 to 18 percent slopes, moderately
eroded.

This group contains some of the best goils for timber in
the county, and the most valuable kinds of trees grown in
Indiana are suited to them. The soils can be managed so
that high-guality logs for lumber and for veneer are ob-
tained. The texture and depth of the soils make condi-
tions favorable for good growth of trees. Trees can
develop roots freely because there are no obstructions, such
as rocks or a fragipan. Site-index data for this group
of soils range from 90 to 100 for tulip-poplar and from
87 to 97 for upland oak.

Seedling mortality is moderate, particularly on the
severely croded phases of the Parke, Cincinnati, Markland,
and Oftwell soils. Eroded areas of these soils should be
planted to trees because natural regeneration cannot be
expected to control the active erosion, especially on_the
slopes that face south and southwest. The hazard of
windthrow is slight for all the soils of this group because
the trees root deeply. There is a moderate hazard of
erosion on all the soils in this group that have slopes of 12
to 18 percent. Where logging is on slopes of 12 percent
or steeper, skid trails should be located in such a way
that new gullies will not form and old gullies will not
reactivate,

WOODLAND SUITABILITY GROUP 2

This group consists of deep, well-drained, medium-
textured soils that have moderate permeability. The
substratum consists of friable till or stratified sand, silt,
and gravelly material, or of silt and clay. These soils are
steep or very steep and are slightly to severely eroded.
The soils in this group are—

Cineinnati and Hickory silt loams, 18 to 25 percent slopes.

Cincinnati and Hickory silt loams, 18 to 25 percent slopes,
moderately eroded.

Hickory silt loam, 25 to 35 pereent slopes.

Hickary silt loam, 25 to 83 percent slopes, moderately eroded.

Hickory soils, 18 to 23 percent slopes, severely eroded.
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Marlkland silt 1oam, 18 to 25 percent slopes, moderately eroded.
Negley =ilt loam, 18 to 25 percent slopes,

Negley silt loam, 18 to 23 percent slopes, moderately eroded.
Negley loam, 18 to 25 percent slopes.

Negley loam, 25 to 30 percent slopes.

Negley soils, 18 fo 25 percent slopes, severely eroded.

Otwell silt loam, 18 to 25 percent slopes.

Otwell silt loam, 18 to 256 percent slopes, moderately eroded.
Otwell soils, 18 to 25 pereent slopes, severely eroded.

Gtwell silt loam, calearcous substratum, 25 to 35 percent

slopes.
Princeton fine sandy loam, 18 to 25 percent slopes, moderately
eroded.

The site-index data indicate that the soils in this group
are among the better ones for timber in this county. On
the Cincinnati and Negley soils where severe eroston has
oceurred, the hazard of drought makes the soils better
suited to oak and hickory than to tulip-poplar, walnut,
beech, and maple.

Beenuse ol the fnirly steep slopes of 18 to 55 pereent,
uging logging equipment. may be moderitely L[l':IIiI'.ull-.
Seedling mortalivy ranges from slight on the Tess eroded
nreas to modetate on the severely eroded, more dronghty
nreas where slopes face south or west,

WOODLAND SUITARITITY GROTP 3

The only mapping unit in this group is Gullied land,
glacial drift, Tt consists of deep, well-drained, medium-
textured soil material that 1s moderate to moderately rapid
i permenbility.  The substratum iz varinble; it runges
o Losany £ oo slentified silt, elay, and sandy material,
Frosion iz severe or very severs; gullies nre nmnevous, and
in many places they extend into the underlying sub-
stratum.  Slopes range from (F to more than 35 pereent.

The underlving material of Gullied land, glacial deift,
is favorable for the growth of fair- to good-quality trees,
The proaduetion potential, however, 3 faivly low hecause of
the severe erosion and the root zone that s less favernhle
than in uneroded areas.

Natural pesecding on this lamd type is only poetly soe-
cessful, and in some erodod areas planting trees will be
necesanty to get pood cover. The hngard of eresion is
ARVErG, aven Ii“ liilllﬂ'-l."h 'I‘.'|11'|'|‘: fL"H!l_!UI'II I.J"- pover h:‘!-'_‘- |.'}l|'1f];.{‘|l
aromion, Specind dare shondd be talien i opetating eqnip-
ment nnel in loenting lopeivg tradls so that gnllics u.'illl ral
b reactivated.  The steep slopes, many gullies, and ex-

wsiure of the underlying material make  equipment
imilations severe,
WOODLAND SUITABILITY GROUP 4

This group consists of deep, well-drained, medium-
textured soils that are moderate In permeability. The
underlying material consists ot friable till or stratified silt
and clay, or sand and gravel, Little erosion has cccurred
on these extremely steep soils. The soils in this group
are—

Hickory silt loam, 35 to 70 percent slopes.

Negley loam, 35 to 70 percent slopes.

Otwell gilt loam, calcareous substratum, 35 to 70 percent
slopes.

Beonuse of their steep slopes, the 2oils in this group have
vemdined in forest cover. Some damage to the timber hag
occurred throngh burning and greazing, but there is litt]e
erogion. The site-index figures indicate an excellent poten-
finl Tor timber peoduction . Deep soils that are

¥

Figure 9.—An excellent stand of different kinds of eak on Negley
loam, 35 to 70 percent slopes.

only slightly eroded, even though they are very sleep,
generally have a good potential for Limber.

The equipment limitations are severe because of the ex-
ceptienally stesp slopes, The wnin logoing tenils should
be Toented wlomg the mdgetops or along (e nurow bottoms,
Whers skid trnils nesd to boup aod down the slope, out-
ofl ditehes shoulil be made so that laeee gullies swall not
form, To help preven) erosion, Lhe logging tenils ought
to be seedod Jmmedintely after logeing operations are
corleted,

T]]le hazard of erosion for this group of soils 12 severe.
Their steep slopes make the soils easily eroded.

WOODLAND SUITABILITY GROUF 3

This group consists of moderately deep and deep, im-
perfectly drained, medium-textured soils that are slow or
very slow in permeability. The underlying material is
variable. These soils are nearly level or gently sloping
and are uneroded to moderately eroded. The soils in this
group are—

Ayrshire loam, 0 to 2 percent slopes.

Bartle silt loam, 0 (o 2 pereent slopes.

Dabois gilt loam, (0 to 2 percent slopes.

IDubois gilt loam, 2 to 6 percent slopes.

Duhboia silt Ieam, 2 to 6 percent glopes, moderately eroded.
Johnshurg silt loam, 0 to 2 percent glopes.

Johnsburg silt loam, 2 to 6 percent lopes.

Johnsburg silt loam, 2 to 6 percent slopes, moderately eroded.
MeGary silt loam, 0 to 2 percent slopes.

MceGary silt loam, 2 to 6 percent slopes, moderately eroded.
Tugeare silt loam.

Vigo silt loan, 0 to 2 percent slopes.

Vigo silt loam, 2 Lo 6 percent slopes.

Vigo silf loam, 2 to 6 percent slopes, moderately eroded.
Whilaker silt loam.

Beeaisy of the extreme wetness and poor nevition of
these soils, the production potential is only moderate,

There 15 o modevate huzed for logging because of the
extreme wetness duving part of the year. Logging early
in gpring should be pvoided. Logeing when the soils are
wel canses compaetion, damages the soil strueture, and
injures the shallow-rooted trees,
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weedling mortality is generally slight. In exceptionally
wet years the soils may be too wet for satisfactory natural
reseading. A system of management is needed that assures
good coppice or sprout growth to supplement natural re-
seeding.

These imperfecily drained soils discourage deep root
development, and therefore the trees are subject to wind-
throw. All the soils in this group have a moderate wind-
throw hazard, which prevents leaving widely scattered
seed trees ina logging area.

WOODLAND SUITABILITY GROUP &

In this group ars deep, well-drained, medium-textured
soils underlain by limestone bedrock, generally at a depth
of 4 to 5 feet. These soils are steep or very steep, and they
aro slightly to severely eroded. The soils in this group
are—

Bewleyville silt loam, 18 to 25 percent slopes.

Grayford gilt loam, 18 to 25 pereent slopes.

Grayford silt loam, 18 to 25 percent slopes, moderately eroded.
Grayford soils, 18 to 25 percent slopes, severely eroded.
Grayford silt loam, 23 to 35 percent slopes.

Because these soils are shallow over bedrock and be-
cause the growth of roots is restricted, the site index is
low. On the steep, eroded Grayford soils, conifers should
be planted for erosion control becanse natural reseeding
gives inadequate cover. The production potential for these
soils is very good. The direction of the slope is important,
however, because slopes facing south and southwest are
fairly droughty.

Because of the steep slopes, and in a few places, exposed
limestone rocks or ledges, the equipment limitations are
moderate, The hazard of crosion is also moderate. The
soils in this group are very erodible, however, and gnllies
form quickly if the surface is disturbed, Additional soil
losses after logging greatly reduce the quality and quantity
of future timber crops.

WOODLAND SUITABILITY GROUP 7

This group consists of shallow, somewhat droughty,
medium-textured soils where limestone bedrock is at a
depth of 6 to 18 inches. There are numerous outcrops and
egcarpments of bedrock. These soils are moderately steep
to extremely steep and are generally slightly eroded. The
soils i this group are—

Corydon stony silt loam, 12 to 18 percent slopes.
Corydon stony silt loam, 35 to 70 percenit slopes.

The soils in this group are among the poorest in the
county for forestry, Fortunately they occupy only a little
less than 1,000 acres.

- Data collected on upland oaks growing on soils of this

group show an average site index of 7% fest. All trees
measured for this group were on either east- or northeast-
facing slopes. It is reasonable to expect a site index of 70
or less for the warmer, less favorable south- and sonthwest-
facing slopes.

Equipment limitations range from moderate to severe,
depending upon the steepness of slope and the amount of
rock on the surface, Seedling mortality is moderate he-
canse the soils are droughty. Spot planting or reinforce-
ment plantings are needed 1n many places to obtain a good
stand of trees.

The hazard of windthrow is severe becanse of the very
shallow root zone. In some places on steeper slopes, the

weight of the treetops will cause uprooting. The hazard
of erosion is severe. Any type of logging that tends to
leave the surface bare starts severe erogion, Gullies gen-
erally do not form, but the soil material washes out from
between the stones. This type of erosion leaves even
poorer growing conditions for future stands than does the
formation of gullies.

WOODLAND SUITABILITY GROUP 8

This group consists of deep, moderately well drained
and well drained, medium-textured soils formed in al-
luvimm. Permeability iz moderstely slow to moderate.
The substratum consists of stratified silt and some sand.
These soils are on nearly level boitoms along streams and
are subject to occasional to frequent overflow, The soils
in this group are—

Eel loam,

Eel silt loam.

Lel gilty clay loam.
Genegee gitt loam.
Genesee loam.

Landes fine sandy loam.
Philo silt loam,

Pope silt loam.

Pope loam.

Most of the timber on these soils i1s in fairly narrow
strips that border the major streams of the county.

The fertile soils and tavorable supply of moisture are
ideal for the good growth of trees. The site index iz asg
kigh as 95 to 105 for tulip-poplar. The estimated pro-
duction potential is ag high as 650 board feet per acre per
year for all the soils in this group.

WOODLAND SUITABILITY GROUP 9

In this group are moderately deep and deep, moderately
well drained and well drained, medium-textured soils that
have a fragipan. The soils are underlain by consolidated
sandstone, shale, or both, within a depth of 5 to 6 feet, or
by medium-textured glacial drift. They are nearly level
to steep; some of the steeper areas are severely eroded.
The soils in this group are—

Ava silt loam, 0 to 2 pereent slopes.

Ava gilt loam, 2 to 6 percent slopes.

Ava gilt loam, 2 to 6 percent zlopes, moderately eroded.

Ava soils, 2 to 6 percent glopes, severely eroded.

Ava gilt loam, § to 12 percent slopes.

Ava gilt loam, 6 to 12 percent glopes, moderately eroded.

Ava soily, 6 te 12 percent slopes, severely eroded,
Haubstadi silt loam, 0 to 2 percent slopes.

Hauhstadt silt loam, 2 to 8 percent slopes.

Haubstadt silt loam, 2 to 6 percent slopes, moderately eroded.
Haubstadt soilg, 2 to 6 percent slopes, severely eroded.
Haunbstadt silt loam, 6 to 12 percent slopes, moderately eroded.
Haubstadt soilg, 6 to 12 percent slopes, severely eroded.
Tilsit silt loam, 0 to 2 percent slopes.

Tilgit silt loam, 2 to 6 percent slopes.

Tilsit gilt loam, 2 to 6 percent slopes, moderately eroded.
Tilsit soilg, 2 to 6 percent slopes, severely ercded.

Tilsit silt loam, 6 to 12 percent slopes, moderately eroded.
Zanesville gilt loam, 2 to 6 percent slopes.

Zanesville gilt loam, 2 to 6 percent slopes, moderately eroded.
Zanesville soils, 2 to 6 percent slopes, severely eroded.
Zanesville silt loam, 6 to 12 percent slopes.

Zanesville silt loam, 6 to 12 percent slopes, moderately eroded.
Zanesville soils, 6 to 12 percent slopes, severely eroded.
Zanesville silt loam, 12 to 18 percent slopes.

Zanesville silt loam, 12 to 18 percent slopes, moderately eroded.
Zanesville goilsg, 12 to 18 percent slopes, severely eroded.
Zanesville silt loam, 18 to 25 percent slopes.

Zanegville silt loam, 18 to 25 percent glopes, moderately eroded.
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The production potential ranges from 150 to 250 board
feet per acre per year. Steepness and the direction of
slope are very important on these soils. The trees on
south-facing slopes grow slowly and are poorly formed.
Because of their fragipan, these soils are not suited to cer-
tain species, such as black walnut and red oak.

The site index is low because of the restriction of root -

growth caused by the fragipan. The fragipan also re-
stricts the movement of capillary water to the roots, which
makes the soils droughty. Because of the shallow root-
ing, there is a moderate hazard of windthrow,

WOODLAND SUITABILITY GROUP 10

This group consists of shallow to moderately deep, well-
drained, medium-textured soils that have a permeable
subsoil. The underlying strata of consolidated sand-
stone or shale is generally at a depth of 6 to 36 inches.
These soils are stecp or very steep, and they are generally
slightly to moderately eroded. included in the mapping
of these soils are small areas of soils where bedrock is near
the surface or where outcrops of sandstone or shale oceur.
The soils in this group are—

Muskingam stony silt loam, 12 to 18 percent slopes.

Muskingum stony silt loam, 18 to 25 percent slopes.

Wellston silt loam, § to 12 percent slopes.

Waellston silt loam, 6 to 12 percent slopes, moderately eroded.

Wellston soils, 6 to 12 percent glopes, severely eroded,

Wellston silt loam, 12 to 18 pereent slopes.

Wellston gilt loam, 12 to 18 percent slopes, moderately eroded,

Wellgton soils, 12 to 18 percent slopes, Sseverely eroded.

Wellston silt loam, 18 to 25 percent slopes.

Wellston silt loam, 18 to 25 percent slopes, moderately eroded.

Wellston soils, 18 to 25 percent slopes, severely eroded.

Wellston and Muskingum soils, 25 to 35 percent slopes.

Wellston and Muskingum soils, 25 to 35 percent slopes, mod-
erately eroded.

These soils are Important for timber prodnection because
they are suited only to trees. The site index was taken
for tulip-poplar on a Wellston soil where the slope faces
north or east and is between 12 and 18 percent. This site
index is above the average for all the other soils. The
site index for upland oak was taken on a number of plots
on varilous sites and represents a true average for the soils
of this group.

Equipment limnitations range from slight to moderate,
depending on the slope. Difficult and hazardous logging
ig encountered on the soils where the slope is more than
25 percent. Seedling mortality is slight on practically
all the soils, except for those that are severely eroded
where the slope is more than 18 percent. Because the
gsoils of this group are rocky and are shallow over bed-
rock, the development of roots is fairly poor. Some dam-

age from windthrow can be expected on the steeper slopes.

As a rule, the better quality timber is produced on the
north- and east-facing slopes, where the temperature is
cooler. There is a moderate hazard of erosion on all
the soils, particularly on the steeper ones. The included
soils are erodible, and the soil material washes from be-
tween the rocks rapidly if the soils are exposed to logging.

WOODLAND SUTFABILITY GROUP 11

This group consists of moderately deep and deep, poorly
drained or very poorly drained soils that are slow or very
slow in permeability, These soils are nearly level or in

depressions. The underlying material consists of till or
stratified material of silt and clay or silt and fine sand.
The soils in this group are—

Atking gilt loam.

Montgomery gilty clay loam.

Robinson silt loam.

Vincennes silt loam.

Zipp silty clay loam.

Because of excessive moisture and poor aeration, the
potential for timber production on these soils is low. The
equipment limitations are severe on all of the soils but
Robinson silt loam, for which it is moderate. The ex-
treme wetness of these soils, often for a period longer than
3 months of the year, makes logging difficult.

Seedling mortality ranges from slight on Robinson silt
loam to moderate on all the other soils. The soils in this
group are often too wet for good natural regeneration.
They also present a very difficult problem for planting
trees, because they are nearly always too wet for planting
in spring, when trees should be planted.

The hazard of windthrow 1s severe. The abundance
of moisture causes the trees to develop very shallow roots.
This mnst be considered in managing the stands because
leaving oceasional trees would bring about a serious prob-
lem of windthrow. The hazard of erosion is practically
nonexistent, because the woodland areas are flat.

WOODLAND SUITABILITY GROUP 12

This group consists of shallow to moderately deep, some-
what droughty, medium-textured soils over sandstone bed-
rock that is at a depth of 36 inches or less. These soils
are steep or very steep, and erosion is slight to moderate.
Outerops of sandstone are common in some of the steeper
areas. The sotlsin this group are—

Muskingum stony silt loam, 25 to 35 percent slopes.
Mugkingum stony silt loam, 35 to T0 percent slopes.
Wellston and Muskingum scoils, 36 to 70 percent slopes.

On these soils some of the poorest quality timber in
the State is growing. Because the soils are stony and
shallow over bedrock, their production potential is very
low.

The poplars measured for site index on these soils were
in a stand on a north-facing slepe. In general, except
where poplar is grown on cooler slopes with deeper soil
materizl, the soils in this group are better suited to oak
and hickory than to poplar.

Equipment limitations are moderate to severe. Slopes
steeper than 85 percent where rocks outcrop make logging
costly and hazardous. Seedling mortality is moderate
because the soils are shallow over bedrock and are some-
what droughty. On the slopes that face south and south-
west, some loss from natural reseeding or planting can be
expected. The windthrow hazard is moderate because
of the very shallow root zone and steep slopes. On some
of these slopes, a tree of any size will be uprooted by its
top weight.

The soils of this group erode easily if they are not pro-
tected by vegetation. In logging these steep soils, enough
forest cover should be left to protect the soils from ero-
sion. Logging trails should be located so that gullies will
not form.
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WOODLAND SUITABILITY GROUP 13
In this group are deep, imperfectly drained, medium-

textured and moderately fine textured}: gray, mottled soils
that formed in alluvium. The underlying material con-
sists of stratified silt and fine sand. These soils are on
nearly level bottoms along streams. The soils in this
group are—

Shoals silt loam.

Shoals loan.

Shoals silty clay loam,

Stendal silt loan.

"The equipment limitations, seedling mortality, and haz-
ard of erosion are all slight on this group of soils. The
drainage is good enough that logging operations can be
performed throughout most of the year. The windthrow
hazard is moderate because of a high water table, which
causes the roots of trees to he near the surface. Good
yields of timber can be expected on these soils because the
natural fertility is high and the moisture supply is
abundant.

WOODLAND SUITARILITY GROUP 14

Gullied land, residuum, is the only mapping unit in this
group. li consists of moderately deep or deep, mod-
erately well drained or well drained, metﬁum—textured so1l
material underlain by limestone, sandstone, or shale at a
depth of 4 to 6 feet. This land type is severely gullied,
and the underlying bedrock is exposed in many places.
Gullied land, residuum, is sloping to moderately steep.

The production potential is very low becanse of the ex-
posure of rock and damage from erosion. This land type
1s better snited to cover for wildlife than to timber. Re-
talning any complete cover can be valuable for protecting
the soils below this land type. ‘

All logging limitations are severe becaunse of the numer-
ous gullies, exposed bedrock, and in general, very rough
topography. Planting trees is important because natural
seeding cannot be expected to cover the bare, eroded areas.

Seedling mortality is moderate because the slopes are
steep, and in many places the original surface layer has
been lost. The most drastic failure of scedlings ocenrs on
the slopes that face south and southwest. The hazard of
windthrow is moderate. Because bedrock and stones are
near the surface, roots do not produce a very firm struc-
ture. Care should be taken in logging so us not to leave
the slopes that face south and southwest exposed to wind.

The hazard of erosion is severe. This land type is very
badly gnllied, and erosion can be aggravated fairly easily.
Logging roads ought to be located 1m such a way that old
gullies will not become active or new ones will form np
and down the slope. Skid trails need to be located prop-
erly, and bare areas should be seeded or planted after
logging.

WOODLAND SUITABILITY GROUP 15

In this group are very deep, somewhat excessively
drained, coarse-textured soils that are rapid in permea-
bility. The parent material is windblown, calcareous fine
sand on the uplands adjacent to the river valley. These
goils are rolling to steep, and the relief resembles dunes.
The soilsin this group are—

Bloomfield loamy fine sand, 6 to 12 percent slopes.

Bloomfield loamy fine sand, 12 to 18 percent slopes.
Bloomfield leamy fine sand, 18 to 35 percent slopes.

On the steep soil the equipment limitations are moderate
because of the lack of traction. Seedling mortality is mod-
erate to severe because the soils are droughty and lack
readily available plant nutrients, Wind erosion some-
times is a factor in causing seedling mortality, as the
blowing sand cuts off the seedlings, covers them, and ex-
poses their roots to heat and drought.

WOODLAND SUITABILITY GROUP 16

In this group is the land type, Strip mines. It is a
mixture of soil and rock overburden made up of glacial till
and material from shale, sandstone, and siltstone. The
material ranges from calcareous to strongly acid. The
relief is very irregular; it ranges from nearly level to
steep, and the slopes are generally short. o

Because of the steep, irregular slopes, equipment Yinita-
tions are severe. Seedling mortality is moderate to severe
because of the heterogeneous mixture of soil material and
the southern and western exposures. The hazard of ero-
sion 1s severe because of the very steep, broken slope and
the varied reaction of the soil surface to the action of
water.

Planting trees is important in these areas because of the
lack of seed trees nearby to supply natural seeding. In
addition, planting should be selective because of the
variable soil conditions. Woody and shrubby plants, to
furnish wildlife cover and food, may have as great or
greater value than plantings for timber production.

Yield Information

The approximate average yvearly growth per acre of
upland oak and yellow-poplar growing in Owen County is
shown in The measurements were taken from
well-stocked, unthinned, naturally occurring stands and
are given in board feet and in cords. No information was
available for bottom-land hardwoods.

TABLE 6.—Appromvimate average yearly growth per acre
for well-stocked, wnthinned, naturally occurring stands
of upland oak and yellow-poplar

[Absence of data indicates that these species are not generally grown
on these soils]

‘Woodland Upland oalk! Yellow-poplar?
suitability group
Bd. Fts Cards Bd. Ft3 Corda 4
1,2 and 4 ______ 450 . 488 0
L T, 300 a4 450 1. 00
L 450 32 352 LS
T - 232 111 N RSP
2 S USRI RO 643 1.25
9 . I 232 50 228 63
Wo___ - 310 66 G43 1. 25
2 . 240 55 228 63
1 Adapted from USDA Technical Bulletin 560.
z Adapted from USDA Technical DBulletin 356 by E, T.

McCanray.

3 Trees 60 years of age measured according to International X4-
ineh rule.

+ Trees 30 vears of age; yield measured in rough cords (85 cu. ft.
of solid wood).
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Wildlife

The present trend of agriculture in various parts of the
county affects the balance between food, cover, and water
for wildlife. On the western side of the county, which ig
composed mainly of nearly level to moderately sieep
Illinoian till soils that have a medinm-textured mantle of
loess, about 40 %ercent of the acreage is in cultivated crops
and pasture. The principal kinds of wildlife in this area
are quail, songbirds, and rabbits, squirrels, and other small
mammals. There is a reasonably good balance between
amounts of food and cover, but quality and distribution
need to be improved. Food is rarely a limiting factor, but
on some farms where cash-grain farming is practiced or
where the entire crop is removed fromn t%e field, it is im-
portant to provide additional patches of food for wildlife.

Where large areas are under cultivation, there is a need
to provide more year-round cover. On farms where small
grains and forage crops are grown, mowing for weed con-
trol should be delayed until the nesting period of birds is
over. In the uplands permanent open water near food
and cover is important to wildlife during periods of
drought. Planting such linear cover as hedgerows to
provide travel laneg so that small animalz ean reach avail-
able food and water, and also to provide protection from

redators, will help the distribution of wildlife. Where

ood is scarce, planting patches of food, such as sorghum
and lespedeza, makes the population of animals and birds
more stable.

Sod waterways, border strips, protected areas around
farm ponds, and grassy fence rows provide cover for es-
cape and for nesting. In the western part of the county,
for a large part of the year, water is available i open
ditches and intermittent streams. During summer
droughts, however, additional sources of water are often
needed. Building a farm pond helps to provide a year-
round supply of water so that the animals and birds can
stay in their native habitat. The areas around ponds also
provide nesting sites and feeding grounds for waterfowl,
which are becoming more numerous. In some places year-
round water 1s supplied from pits where strip mining has
taken place. Growing vegetation on the spoil banks of
Strip mines also encourages a heavy concentration of up-
land game, particularly deer.

In the central part of the county, the soils are medium
textured and are strongly sloping to very steep. They
developed mainly from glacial outwash and from
weathered sandstone and shale on which there is a thin
mantle of loess. The rough slopes, which are characteris-
tic of the area, make the retention of woodland cover im-
portant in a large part of the acreage. About two-thirds
of the area is now In timber. Protecting woodland from
fire and grazing, and planting trees on open, idle, and
eroded areas create more dense woodland areas.

The topography and the type of vegetation make this
part of the county important to such wildlife as deer, quail,
songbirds, and squirrels, raccoons, rabbits, and other small
mammals. Also, the number of deer in Owen County is
increasing. Large areas of timber in which there are
many small openings accommodate a population of ruffed
grouge in other parts of Indiana and may increase the
number of ruffed grouse in this county.

Low-growing cover, food patches, and year-round water
supply are often in demand in the central part of the
county to assure a continuous and well-distributed popu-
lation of wildlife. Establishing food patches or leaving
crop residues adjacent to areas of woody cover is very
helpful to wildhfe. Cagles Mill Lake at the northern
end of this area and the White River, which cuts across
the southeastern corner of the county, provide a year-
round supply of water. Constructing farm ponds and
small lakes in other parts of the area will benefit wildlife
and tend to stabilize the population of game. The areas
of year-round water have a noticeable intfluence on migra-
tory waterfowl. Increasing numbers stop off at water
areas in this county for rest and food. This area, with
its variety of soils and vegetation, may become very im-
portant for hunting because of its suitability for many
types of wildiife. i

%‘he ares on the eastern side of the county consists of

ntly sloping to steep, medium-textured soils developed

rom weathered limestone and drift. This area is gen-
arally broken up by more diversified vegetation. About
75 percent of it i3 in crops and pasture, interspersed with
scattered woodland. MecCormicks Creek State Park, in
this area, contains 1,225 acres of protected woodland.
This park has a definite influence on the types and amounts
of wildlife in the eastern corner of the county. In general,
there is a good balance of food and cover. 1In a few places,
food patches need to be established adjacent to useful
cover (o stabilize the population of wildlife. Supplying
water is an important problem in the eastern part of the
county because it iz difficult to construct farm ponds on
soils underlain by limestone. In a few places, the sink-
lioles have silted to a point that they now hold water
throughout the vear. These waterholes are important to
wildlife, and protection or development of the surrounding
land for food and cover would enhance the area for wild-
life.

Abont half of the land adjoining the White River and
1ts tributaries is in crops, and nearly 40 percent is in wood-
land. The woodland is in narrow strips along the streams
and sloughs that are too wet to crop regularly. Such
places provide a good balance of food, cover, and water
for all types of wildlife. Tmprovement in nesting cover
for birds through the use of more grasses and legumes is
desirable. This can be done by establishing border strips
along the wooded areas, developing waterways to lead hill
water to the main channels, and seeding some of the
sloughs to a permanent cover of grass. Developing such
nesting cover will not only improve conditions for local
wildlife, but. will greatly enhance the value of the area
for migratory waterfowl.

A moderate amount of fishing is afforded by the White
River and its tributaries. Most of this is trotline and
hook-and-line fishing for game fish. Since the 1,400-acre
Cataract Lake adjoining Lieber State I’ark was opened
in 1956 for fishing, boating, and other outdoor recreation,
large numbers of people from ceniral and southern Indiana
use the facilities. Nearly 100,000 paid admissions are
registered each year. Becaunse it is near Indianapolis,
Terre IMaute, Bloomington, and other large centers of
population, the county also has potential for the develop-
ment of commercial hunting areas.
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Engineering Properties of Soils ’

Soil properties are of special interest to the engineer
because they affect the construction and maintenance of
roads, airports, pipelines, building foundations, facilities
for water storage, erosion control structures, drainage
systems, and sewage disposal systems, The properties most
important to the engineer are permeability to water, shear
strength, compaction charactertistics, soil drainage,
skrink-swell characteristics, grain size, plasticity, and re-
action. Relief and depth to the water table and to bedrock
are also important.

This section. records the properties of soils important to
engineering. It contains information that engineers can
use to—

1. Make soil and land use studies that will aid in the
selection and development of industrial, business,
residential, and recreational sites.

2. Estimate charactertistics of runoff and erosion
for use in planning dams and other structures for
conserving soil and water; in planning drainage
structures, underground condnits and cables, and
sewage disposal fields; and in determining the
stability ofp embankments and road cuts.

8. Make reconnaissance surveys of soil and ground
conditions that will aid in selecting locations for
highways and airports and in planning detailed
so1l surveys for the intended locations,

4. Locate sand and gravel for use in construction of
concrete buildings and structures and as a base
for both flexible and rigid pavements.

5. Correlate pavement performance with types of
soil and thus develop information that is nseful
in designing and maintaining the pavements.

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

7. Become aware of the hazards or useful properties
of various soils used for highway and earth con-
struction when definite laboratory data are lack-
ing or are not available,

1t i3 not intended that this report eliminate the need for
on-site sampling and testing of sites for design and con-
struction of specific engineering works and uses. The
mapping and description of the soils are somewhat gen-
eralized, and the report therefore should be used only as
a preliminary to more detailed fleld surveys to determine
the in-place condition of the soil material at the site pro-
posed for engineering construction.

_ Detailed information about the properties of all the soils
in the county are given in the section “Descriptions of
Soils.” Some additional information useful to engineers

" RICHARD AUSTIN, State conservation engineer, Soil Congerva-
tion Service, in consultation with Prof, R. D, Miles and P. T. Yeh,
Joint Highway Research Project, School of Civil Engineering,
Purdue University, assigted in preparing this section. The work
performed by Purdue University was under a cooperative agree-
ment with the Indiana State Highway Commisgion and the U.8.
Department of Commeree, Bureau of Publie Roads.

can be obtained from the soil map and from other sec-
tions of the report, particularly, “é‘)reneral Soil Map” and
“Soil Formation and Classification,”

Some terms used in this repert are used primarily by
soil scientists, and some are nsed primarily by engineers,
Definitions of selected terms are given in the Glossary at
the back of this report.

Engineering tests and estimates

Information about engineering p ies of goils and
1eir interpretations are presented in mn Table
lists the soils and gives a brief description of their
estimated physteal and chemical properties. Tabla 8 sets
forth engineering interpretations of the soils of the
county. Specific features or characteristics that may affect
the selection, design, or application of treatment measures
are listed, and suitaj:)ility ratings for specific purposes are
given. The listing of features and ratings is based on
mformation in table 9, or actual test data, and on field
experience.

Fable 9 gives laboratory test data for 13 soil types that
are extensive in the county and indicates their parent
material and depth. Tt gives the resulfs of tests for mois-
ture density, mechanical analysis, liquid ltmit, and plas-
ticity index. It also givesthe classifications of the samples
according to the system of the American Association of
State Highway Officials and according to the Unified
classification system, Corps of Engineers.

Engineering classification systems

The U.S. Department of Agriculture (USDA) system
of classifying soil texture is used by agricultural scientists.
In this system, classes of soil texture are based on dif-
ferent. combinations of sand (2.0 millimeters to 0.05 milli-
meter in diameter), silt (.05 to 0.002 millimeter in diam-
eter), and clay (less than 0.002 millimeter in diameter).
The classes in order of increasing proportions of fine par-
ticles ave sand, loamy sand, sandy loam, loam, silt loam,
silt, sandy clay loam, clay loam, silty clay loam, sandy
clay, silty clay, and clay. Those with the term “sand” in
the name are modified for very fine, fine, coarse, or very
coarse sand. Gravelly refers to soils that contain gravel
up to § inches in diameter, and stony, to soils that contain
stones more than 10 inches in diameter.

In the Pnified soil classification system,® which was
developed by the U1.S. Army Corps of Engineers, soil
materials are identified as coarse grained (eight classes),
fine graimed (six classes), and highly organic. An ap-
proximate classification of soils by this system can be
made 1 the field.

The American Association of State Highway Officials
(AASHO) has developed a classification based on the
field performance of soil materials® In this system soil
materials are placed in seven principal groups. The

S WATERWAYS EXPERIMENT STATION, CorRPs oF KNGINERES.
UNIFIZD SOIL CLASSIFICATION SYSTEM. V. 1, 30 pp., illus. 1953,

? AMERICAN ASSOCIATION OF STare HIGHEWAY OFFICIALS. STAND-
ARD BPECIFICATIONS FOE HIGHWAY MATERIALS AND METHODS OF
SAMPLING AND TESTING, IHd. 8, pt. 1, pp. 45-51, illus. Washington,
D.C. 1961,

THE
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groups range from A-1, which consists of gravelly soils
of high bearing capacity, to A7, which consists of clay
soils having low strength when wet. Within each group,
the relative engineering value of the soil material is in-
dicated by a group index number. Group index numbers
range from 0 for the best material to 20 for the poorest.
The group index number is shown in parentheses fol-
lowing the soil group symbol. :

Engineering descriptions of the soils

gives a brief description of the soils mapped in
Owen County and their estimated physical and chemical
properties. In this table the description of the soil prop-
erties is based on a typical profile for each soil mapped.
The profile is divided into layers significant to engineering,
according to depth, in inches, from the surface. The table
also shows depth to the seasonally high water table and
depth to bedrock. Tt gives the textural classification of
the U.S. Department of Agriculture, of the Unified sys-
tem, and of the American Association of State Highway
Officials. In addition, the grain size, permeability, avail-
able water capacity, reaction, frost potential, and shrink-
swell potential are estimated. A more complete descrip-
tion of each profile is given in the section “Descriptions
of Soils,”

In the column indicating depth fo the seasonal water
table, the highest annual level of the water table is given.
Permeability is the rate, expressed in inches per hour,
that water passes thromgh a layer of undisturbed soil.
The data are estimated from information from the Purdue
University Agricultural Experiment. Station, from esti-
mated data previously assembled on the soils of Indiana,
and from the observations and experience of soil scientists.

The available water capacity, expressed in inches per
inch of soil depth, is the approximate amonnt of capil-
lary water held in the soil when wet to field capacity.
This amount of water will wet air-dry soil to a depth of
1 inch without deeper percolation. Because available wa-
ter capacity 1s determined by horizons, the capacity of a
particular horizon to deliver water to plant roots is depend-
ent on whether the roots can reach that horizon. In soils
with a fragipan or claypan, the roots of plants cannot
pentrate the pan layer without some difficulty. Therefore,
the horizons below the pan layer do not contribute to
plants all of the water they can hold. This factor needs
to be considered in figuring the total available water that
can be held by a soil for the use of plants. The available
water is determined from undisturbed soil cores. It was
estimated from data furnished by the Purdue University
Agricultural Experiment Station, from data published
in the Indiana Drainage Guide, from test data made in the
laboratories of the U.S. Department of Agriculture, and
from the chservations of soil scientists.

The column showing reaction gives the degree of acidity
or alkalinity, expressed in pH values, of the different
layers in the profile. Neutral soils have a pH value of
6.6 to 7.3. Values below 6.6 indicate an acid soil, and
those above 7.3 Iindicate an alkaline soil.

The potential frost action is indicated by numbers from
1to 5. If the potential is nonexistent or very slight, the

TIT-587—84——4

rating is 1, and if it is very high, the rating is 5. In
general, the silts and fine silty sands are the most sus-
ceptible to frost action. Coarse-grained material that con-
tains little or no fines is affected only slightly, if at all.
Clays (CL and CH) are subject to frost actlon, but the
loss of strength of such material may not be so great as for
silty soils. Fines with a low plasticity index are generally
more susceptible than those with a high index. _

The shrink-swell potential is an indication of the volume
change to be expected of the soil material with a change in
moisture content. It is determined primarily by the
amount, and type of elay. Soils with a high content of
montmorillonite clay have the highest shrink-swell po-
tential. Soils that have a high shrink-swell potential tend
to crack when they are dry and heave when they are wet.
In general, soils classified as CH and A-7 have a high
shrink-swell potential. Sands and gravels having a small
amount of slightty plastic fines, as well as most other non-
plastic to slightly plastic soil material, have a low shrink-
swell potential. .

Engineering properties are not described for Gullied
land, glacial drift; Gullied land, residuum ; Muck ; River-
wash ; and Strip mines, because of the variability of their
soil material.

Engineering interpretations

[ Table 8 |rates the soils according to their suitability for
use 1n the construction of highways and for general en-
gineering purposes. It also gives features of the soils that
affect their use for engineering practices thai are effective
in controlling erosion and runoff. Additional information
abouf the relief of the county, the association of soils with
other soils, the parent material, and the underlying rock
material can be found in the section “Descriptions of
Soils.” '

In the columns thaf show the snitability of the soil ma-
terial as a source of topsoil, sand and gravel, and road fill,
the ratings are expressed as poor, fair, or good. The suit-
ability of the soil material for road fill depends largely on
the texture of the soil material and its natural water con-
tent. Highly plastic soil materials with high natural
water content are rated “poor.”” Highly erodible soils
(silts:and fine sands) are difficult to compact and require
moderately gentle slopes and fast vegetation coverage.
Therefore, they are rated “poor to fair.”

also gives the suitability of soils for certain
agricultural and engineering structures and the features
of the soils that affect those structures. A special engi-
neering problem is encountered in the construction of
water storage reservoirs,  Sites for reservoirs where there .
is less than 5 feet of soil cover over gravel, a porous, sandy
gubsoil, or a cavernous or seamy substratum of limestone
or shale should be avoided. Measures to correct these
features are depositing and compacting a sealed layer of
impervious material over the reservoir floor and up the
face of the dam. The impervious material should be at
least 12 incheg thick, with an additional 1 inch per foot
of water depth. Sites where springs, sinkholes, or seep-
age are common should be avoided or carefully
mnvestigated.
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TasrLe 7.— Brief deseription of the soils of Owen County,

Depth to Depth
Map Soil name Deseription of soil and site seasonal Depth to from
symbaol water table bhedrock surfaee
Feet Fael Tnches
At Atking silt leam. Poorly drained soil formed in alluvium | At surface to 1 | 15 or more. (0-34
and subjeet to frequent overflow. foot below. 34-48
About 30 inehes or more of gilty ma-
terial underlain by stratified fine 45-60-1
gand and silt; in some places layers
of coarse sand and gravel are at a
depth of 48 inches or more.
GnA Ava silt loam, 0 to 2 percent | Soils developed in 10 to 48 inches of | Very deep. 20 to 50 or more; 024
slopes. loess overlying material weathered a few arcas
GnB Ava gilt loam, 2 to 6 percent from loam to clay loam till; 134 to less than 10. 24-46
slopes. 2 feet of silt loam over a dense pan 46-140+
GnB2 Ava silt loam, 2 to 6 pereent layer of mottled gray and brown silty
slopes, modcrately eroded. clay loam; underlain by loam to clay
GnC Awva, silt loam, 6 to 12 percent loam {ill, which is calearcous at a
slopes. depth of 10 to 12 feet.
GnC2 Ava silt loam, 6 to 12 percent
slopes, moderately eraded.
GoB3 Ava soils, 2 to 6 percent stopes,
severely eroded.
GoC3 Ava soils, 6 to 12 percent slopes,
geverely eroded,
AyA Ayrshire loam, ¢ to 2 percent | Imperfectly drained soil consisting of | 2 or less. 15 or more, 0-21
slopes. 134 to 2 feet of loam underlain by 2 21-52
1o 2 feet of gilty clay loam fo clay
loam; over calcareous, windblown 52-50
coarse silt, fine saand, and fine sandy
loam that extend to a depth of 8 feet
oF MoTe,
BaA Bartle silt loam, 0 to 2 percent | Imperfeetly drained soil developed in | 2 or less. 15 or more. 0-36
slopes. old alluvial fans and subject to oe- 36-50
casional overflow: 1 to 2 feet of silt 50-704
loam over 2 to 3 feet of light silty
clay loam; underlain by stratified
silty clay loam, silt, and fine sand
that extend to a depth of 8 feet or
maore.
BvB2 Bewleyville silt loam, 2 to 6 per- | Well-drained soils developed in 18 to | No water table. | 4 to]8, 0-12
cent slopes, moderately eroded. 48 inches of loess overlying material
BvC2 Bewleyville silt loam, 6 to 12 weathered from limestone. About 12-48
percent  glopes, moderately 1 foot of brown silt loam underlain 48-54
eroded. by 3 feet of dark-brown silty clay
BvD2 Bewleyville gilt loam, 12 to 18 loam, which overlies very sticky and
percent  slopes, moderately plastic, reddish cherty clay.
eroded.
BvE Bewleyville silt loam, 18 to 25
pereent slopes.
Bw(C3 Bewleyville soils, 6 to 12 percent
slopes, severely croded.
BwD3 Bewleyville soils, 12 to 18 per-
cent slopes, severely eroded.
ByC Bloomnfield loamy fine sand, 6 to | Excessively drained soils developed in | Very deep. 20 or maore. 0-30
12 percent glopes. windblown, calcareous fine sand; 2 to 30-78
ByD Bloomfield loamy fine gand, 12 3 feet of very permeable, nonplastic
to 18 percent slopes. loamy fine sand over 2 to 4 feet of 78-100-+
ByE Bloomfield loamy fine sand, 18 fine sand with thin bands ¥ to 2 inches

to 35 percent slopes.

See footnotes at end of table.

thick of gandy clay loam to fine
sandy loam; underlain by calecareous
fine sand.
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Classification Percentage passing
sieve— Availahle Potential Shrink-
Permeability water Reaction frost swell
capacity action potential
USDA texture Unified [AASHOj No. 4 |No. 10/ No.
200
Inehes per
. Inches per howr inch of soil DI value
S!lt logm___ . ______ CL or ML A4 100 99 74 0. 05-0. 2 a2 . 6-6. 0 5 Low.
Slllt loam, fine sandy CLor ML, | A4 104 98 78 0.2-0. 8 L2010 5 1-5. 5 4-5 Low.
oam.
Loam, silt loam, sand, | CL or ML | A-4 100 98 78 0. 8-2. 5 17 | 5.6-6. 0 4-5 Low.
gravel. .

Bilt leam to light silty | OL or CL A4 96 94 V5 0.8-2.5 L20 | 5 1-5.5 3-5 Low to mod-
clay loam. erate.
Bilty clay loam..______ CL A-7 100 100 95 0.2-0.8 .14 ] 4.5-5.0 34 Moderate.
Loam to clay loam____| CL A-5 99 97 64 0825 20 4. 5-5. 5 31 Moderate.

Loam________________ ML A4 160 98 74 0.5-25 .16 § 5.5-6.6 | 3-5 Low.
Sillty elay loam to clay | CL A4 o0 100 90 0. 05-0. 2 .19 5. 6-6. 0 34 Moderate,
Gcanm.
Bilt, fine sandy loam, | SM A2 100 95 28 0.8-2 5 .16 1 6. 1-7. 44| 4 Low.
fine sand,
Bilt loam ____________ CLor ML | A-4 1040 99 74 0. 05-0. 2 .20 5.1-5.5 | 35 Low.,
Silty elay loam._______ CL A4 100 100 90 0. 056-0. 2 L1914 5-5.0 3-1 Moderate.
Thin layers of silty CLor ML | A4 100 100 &0 0. 2-0. 8 16 [ 5.6-6.0 ) 3-5 Moderate.
clay loam, gilt, and
fine sand.
Silé loam.____________ CL A—i, 100 100 90 0.8-2.5 .18 | 5.6-6.0 | 34 Moderate.
—6.
Bilty clay loam______._. CH A-7 100 49 88 0.2-0.8 17 1 5 1-5.5 3 High,
Clay oo CH A7 100 09 87 0. 05-0. 2 A7 ) B 6-6.0 | 3 High.
Loamy fine sand_ _____ SP A-3 100 100 10 5 0-10. 0 .07 | 6.1-6. 5 1 Low.
Fine sand to sandy | SP or SM A2, 100 | 100 11 2.5- 5.0 .08 15.66.0 |(lor4 Low,
clay loam. A-3
Fine sand_ ___________ 8P or SM A-3 100 [ 100 | 10 104 .05 Q] 1 Low.
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TABLE 7.—Brief description of the soils of Owen County, Ind.,

Depth fo Depth
Map Hoil name Deseription of soil and site seasonal Depth to from
symbol water table bhedroek surface
Feet Feet r Inches
CcB Cincinnati silt loam, 2 to 6 per- | Well-drained soils developed in 10 to | Very deep. 20-50 or more; 0-11
cent slopes. 48 inches of loess overlying material small areas 11-27
CeB2 Cincinnati silt loam, 2 to 6 per- weathered from till. Abouf 1 foot less than 16 27-52
cent slopes, moderately croded.|  of brown silt loam underlain by about 52-132+
CcC Cincinnati silt loatn, 6 to 12 per- 2 feet of light silty elay loam, which
cent slopes. overlies a somewhat dense, gray,
CeC2 Cincinnati silt loam, 6 to 12 streaked, silty laver that is about 2
percent slopes, moderately feet thick; the underlying material
eroded. congists of friable loam to clay loam
CeD Cineinnati silt loam, 12 to 18 till, which is calearepus at a depth
percent slopes. of about 10 feet.
CeDZ Cineinnati gilt loam, 12 to 18
percent slopes, moderately
eroded.
CfB3 Cineinnati soils, 2 to 6 percent
gloper, severely eroded.
CfC3 Cineinnati soils, 6 to 12 percent
slopes, severely croded.
CfDk3 Cinecinnati soils, 12 to 18 percent
slopes, severely eroded.
ChE Cineinnati and Hickory silt loams,
18 to 25 percent slopes,
ChEZ Cinecinnati  and Hickory silt
loams, 18 to 25 percent slopes,
) moderately eroded.
CoD Corydon stony silt loam, 12 to | Bhallow soils developed in thin loess | No water table. | Generally less 0-4
158 percent slopes. and material weathered from high- than 14 9-15
CoG Corydon stony silt loam, 35 to | grade limestone; many outerops of
70 percent slopes. | hmestone throughout the area. g
DbA Dubois silt loam, 0 to 2 percent | Imperfectly drained soils developed in | Perched water 20 to 50 or 0-20
slopes. 10 to 60 inches of loess and mediam- table at a more,
DbB Dubois silt loam, 2 to 6 percent to fine-textured material weathered depth of 3 20-42
slopes. from lacustrine material; 1% to 2 feet or less. 42-120+4
DbB2 Dubois silt loam, 2 to 6 percent feet of silt loam overlying 2 to 21
slopes, moderately eroded. feet of a very slowly permeable dense
pan laycr of silty clay loam; under-
lain by stratified layers of silty clay
loan, silt loam, and fine sandy loam
extending to a depth of 10 feet or
more; seldom overflows, but gener-
ally wet until late in spring.
Es Eel silt loam. Moderately well drained bottom-land | More than 3. 15 or more; 040
Em Eel loam. soils formed in alluvium consisting some small
Et Eel silty clay loam. of 3 to 4 feet of loam or silt loam; areas less 40-60-+
underlain by stratified layers of than 5.
sandy loam, loam, and silt loam,
which is subject to oecasional or fre-
guent flooding. The entire profile is
ncutral to caleareous.  The gilty clay
loam type is finer textured than the
other types to 8 depth of about 2 feet.
Gm Genesee silt loam, Well-drained bottom-land soils formed { More than 3%. 15 or more; 042
Gg Genesee loam. in alluvium and subject to ocea- some small
sional overflow; 3 to 4 feet of loam arcas less 42-63 -
or silt loam underlain by stratified |. than 5.
layers that range from silt loam to
fine sand; entire profile is nentral to
caleareous.
GrA Crayford silt loam, 0 to 2 per- | Well-drained soils developed in 10 to | No water table. | 3 to & 0-15
cent slapes. 50 inches of loess over thin weathered 15-50

See footnotes at end of table.



OWEN COUNTY, INDIANA

and thetr estimated physical and chemical properties—Continued

43

Classification

Percentage passing

gleve— Available Potential Shrink-
Permeability water Reaction frost swell
i capacity action potential
USDA texture Tnified |AASHOQ| No.4|No. 10| No. i
200
Jnches per
Tuches per hour inch of soil H volue
Silt loam.. . ._______. OLor CL. | A4 06 04 65 0. 8-2. 0.20 | 5.6-6.0 | 34 Low.
Bilty clay loam. ... CL A7 a8 97 74 0.8-2. 5 .15 1 5.1-5.5 34 Moderate.
Silt loam____________. CL A7 us 94 74 0. 05-0, 2 .14 5 1-65.5 | 34 Moderate.
Loam to clay loam____| CL A-G 9% 07 64 0.8-2 5 .20 5. 6-6. 0 34 Moderate.
Bilt loam__ ... CL A6 100 a9 9¢ 0 525 .18 | 6, 6-7. 3 4 Moderate.
Bilty elay loam_______ . CL A-G 100 100 92 0 3-0.8 .15 | 6.6-7.3+] 3-4 Moderate.
Silt loam.____________ CLor ML | A4 100 85 85 0 05— 0.2 L 23| 4550 3-5 Low to
moderate,
Silty clay loam________ CL AT 100 100 95 <. 05 16 4. 5-5. 0 34 Moderate.
Silty clay loam, silt CL A6 49 Y8 71 G 2- 0.8 17 34 5-5. 0 3-4 Moderate.
loam, fine sandy
loam.
Silt loam to loam______ CLor ML | A4 100 99 74 0. &~ 2.5 20 | 6.6-7.3 3-5 Low to
moderate,
Silt loam, loam, sandy | CL or ML | A4 100 1 98 8 0. 8- 2.5 L2000 6. 6-7. 3 3-5 Low to
loam. moderate,
Loam to silt loam . __._ CLor ML | A4 100 95 74 0. 8 2.5 .20 66-7.3 | 35 Low to
_ moderate,
8ilt loam, fine sand, CLor ML | A4 100 98 78 0. 8- 25 .20 6.6-7.3 | 35 Low to
fine sandy loam, moderate.
Silt loam____ _________ CL A-4 96 89 60 0.8 25 .18 | 5. 6-6.1 4 Moderate,
Silty clay loam________ CL A-6 100 98 84 0.8 2.5 .18 ] 4550 | 3-4 Moderate.
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TABLE 7.—Brief description of the soils of Owen County, Ind.,

Depth to Depth
Map Soil name Deseription of soil and site scasonal Depth to from
symbol water table bedrock surface
Feet Feet Taches
GrB Grayford silt loam, 2 to 6 per- till, underlain by material weathered 50-60
cent slopes. from limestone; 1 to 1% feet of
GrB2 Grayford silt loam, 2 to 6 per- dark-brown silt loam overlying
eent slopes, moderately eroded. about 3 feet of dark-brown silty clay
GrC Grayford gilt loam, 6 to 12 per- loam; underlain by a foot or more of
cent slopes. reddish clay to silty clay; plastic and
GrC2 Grayford silt loam, 6 to 12 sticky.
percent  slopes, moderately
eroded,
GrD Grayford silt loam, 12 to 18 per-
cent slopes.
GrD2 Grayford silt loam, 12 to 18
pereent slopes, moderately
croded.
GrE Grayford silt loam, 18 to 25
pereent glopes.
GrEZ2 Grayford silt loam, 18 to 25
percent  slopes, moderately
eroded.
GrF Grayford silt loam, 25 to 35
pereent slopes.
GsB3 Grayford soils, 2 to 6 percent
slopes, severcly eroded.
GsC3 Grayford soils, 6 to 12 percent
slopes, severely eroded.
GsD3 Grayford soils, 12 to 18 percent,
slopes, severely eroded.
GsE3 Grayford seils, 18 to 25 percent
slopes, severely eroded,
Hah Haubstadt silt loam, 0 to 2 | Moderately well drained soils devel- Very deep. 20 to 50 or more, 0-22
percent slopes. oped in thin loess over material
HaB Haubstadt silt loam, 2 to & weathered from medium-textured 22-36
percent slopes. lacustrine deposits. About 2 feet of 36-53
HaB2 Haubstadt silt loam, 2 to & friable, yellowish-brown silt loam 53-83+
percent  slopes, moderately overlying a slowly permeable, same-
eroded. what dense gilt loam pan that is
HaC2 Haubstadt silt loam, 6 to 12 about 2 feet thick; beneath this layer
percent  slopes, 1moderately is 1)4 feet of slowly permeable silty
eroded, clay loam; the underlying layers con-
HbB3 Haubstadt soils, 2 to 6 percent stet mainly of silty clay loam, clay
slopes, scverely eroded. loam, and gilt, but there are a few
HBbC3 Haubstadt soils, 6 to 12 percent layers of fine sand; generally caleare-
slopes, severely eroded. ous at a depth of about 10 feet.
HeF Hickory silt loam, 25 to 35 | Well-drained soils developed in thin Very deep. Predominantly 0-12
pereent slopes. loess over loam to clay loam till. more than 20; 12-50
HeF2 Hiekory silt loam, 25 to 35 About 1 foot of brown, friable silt S0me areas 50-70+4+
percent  slopes, moaoderately loam to loam overlying about 3 feet mote than 50;
eroded. of yellowish-brown silty clay loam; a few arcas
HeG Hiekory silt loam, 35 to 70 underlain by loam to clay loam till; less than 6.
pereent slopes. calcareous at a depth of 70 inches or
HKE3 Hickory soils, 18 to 25 percent less.
slopes, severcly eroded.
JoA Johnsburg silt loam, 0 to 2 per- | Imperfectly drained soils developed in | Perched water 4 to 6. 0-19
cent slopes. 30 to 48 inches of loess over material table at a
JoB Johnsburg silt loam, 2 to 6 per- weathered from sandstone and shale, depth of 2 19-56
cent slopes. About 1% to 2 fect of friable &flt loam feet or less.
JoB2 Johnsburg silt loam, 2 to 6 per- overlying about 3 feet of very slowly 5662
centsiopes, moderately eroded. permeable silty clay loam or heavy
silt loamn; friable loam to sandy loam
occurs between bedrock and the lay-
ers  above; internal drainage is
inpeded by the fragipan,

Hee footnotes at cud of table.
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! Percentage passing

Clasgification
sieve— Available Potential Shrink-
Permeability water Reaction frost awell
capacity aetion potential
TUBDA texture Unified AASHO| No. 4{No. 10; No.
200
Tnches per
Tnches per hour nch of soil pH value ,
Clay to silty elay____._ CH AT 94 91 77 0. 05- 0.2 . 16 | 5, 6 3 High.
Sitt loam____ .. ______ CL.or ML, | A-4 100 | 100 95 0.3 2.5 .23 | 5.1-5.5 | 4 Low to
moderate,
Silt loamn__ . _______ CL A6 100 | 100 87 0.2-0.8 .20 | 4.5-5.0 | 3-4 Moderate.
Bilty clay loam._______ ML A-7 100 100 04 0.2- 0.8 .20 1 4550 3-5 Moderate.
Clay loam, silty elay | CL A6 100 | 100 78 0.2~ 0.8 L17 24.5-5.0 | 4. Moderate.
loam, and silt.
Silt Joam___________._ CL A4 06 89 09 0.5 2.5 .20 | 4.5-5.0 | 3-4 Moderate,
Silty clay loam________ CL A-7 100 100 a5 0.8 2.5 .18 | 4. 5-5.0 3-4 Moderate.
Toam to clay loam____| CL A6 a7 20 (i%} 0.8 2.5 .17 [55.6-6.0 | 3-4 Moderate,
Silt loam_- o __ CL A4 93 98 88 0.8- 25 .22 B 1-55 | 4 Low to
moderate.
Sillty clay loam to silt CL A-6 100 100 95 0,05~ 0.2 14 | 4. 5-5.0 3-4 Moderate,
oam.
Silt loam to sandy CLor ML | A-4 94 a0 68 0.8 2.5 .16 | 4550 35 Low to
loam. moderate.
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TABLE 7.—Brief description of the soils of Owen County Ind.,

Depth to Depth
Map Boil name Description of s0il and site seasonal Depth to from
symhbol water table bedrock surface
Feet Feet Inches
La Landes fine sandy loam. Well-drained soils formed in alluviam 3% or more. 15 or more, 0-12
and subject to overfow. About 1 12-48
foot of friable fine sandy loam under-
lain by layers of loam, loamy fine 48-36+
sand, and fine sandy loam to a depth
of 4 fect or more; sand increases at a
depth of about 4 fect; loose sand and
gravel are at a depth of 4 feet in many
places.
MaB2 Markland silt loam, 2 to 6 per- | Well-drained soils developed in fine- | Very deep. 20 or more. 0-9
centslopes, moderately eroded. textured lacustrine clay that has a 9-41
MaC?2 Markland silt lonm, 6 to 12 per- thin cap of loess.  About 9 inches of 41-70+
centslopes, moderately eraded. friable silt loam overlying about 2
MaD2 Markland silt loam, 12 to 18 per- feet of slowly permeable silty clay:
cent slopes, moderately eroded. the underlying lavers are caleareous
MaE2 Markland silt loam, 18 to 25 per- silty elay with minor layers of silt
centslopes, moderately eroded. and fine gand. :
MdC3 Markland =oils, 6 to 12 pereent
slopes, severely erodec.
Meh Martingvilles Joam, 0 to 2 per- | Well-drained soils developed in medi- | 4 or more. Predominantly 0-19
cent slopes. um-textured outwash on terraces. more than 20,
MeB2 Martinsville loam, 2 to 6 per- About 134 feet of friable silt loam to 19-51
cent slopes, moderately loam overlying about 3 feet of mod-
eroded. erately permeable silty elay loam to 51-80
MTA Martinsville silt loam, 0 to 2 sandy elay loam; underlain by strat-
percent slopes, ified loamy sand, coarse sanhd, silt 80-}
and fine gravel; calcareous at a
depth of 3% to 634 feat.
MghA MeGary silt loam, 0 to 2 per- Truperfectly drained soils developed in | 2 or less. Predominantly 0-10
cent slopes, fine-textured lacustrine clay that has morc than 20, 10-32
MaB2 McGary silt loam, 2 to 6 percent, a thin cap of loess; 10 inches of
slopes, moderately eroded. gray, friable silt loam underlain by 324
sticky, plastic silty elay to silty clay
loam to a depth of about 3 feet; the
underlying material consists of eal-
eareous, stratified silty elay and some
silt; does mot overfliow but has a
high water table in spring.
Mh Montgomery silty clay loam. Very poorly drained, black, depres- | Ponded. Predominantly 0-14
sional soil formed in lacustrine more than 20.
lakebeds. About 1 foot of sticky, ! 13-66
plastic silty clay loam underlain by 664
about 4 fect of sticky, very plastic,
gray silty elay; the underlying layers
congist of silty clay, clay, and minor
layers of silt and fine sand; often
ponded,
MmD Muskingum stony silt loam, 12 | Shallow soils developed in thin loess | No water table. | Less than 2. 0-15
to 18 pereent slopes, and material weathered from sand-
MmE Muskingum stony silt loam, 18 stone, siltstone, and shale; bedrock 15+
to 25 percent slopea. gencrally iz at a depth of 1 to 14
MmF Muskingum stony silt loam, 25 feet; outcrops of sandstonc are
to 35 percent slopes. COMIMOon.
MmG Muskingum stony silt loam, 35
to 70 percent slopes.
NgE Negley loam, 18 to 25 percent | Wall-drained soils developed in sandy | Very deep. 20 to 100 or 0-11
glopes. and gravelly outwash.,  About 4 feet more. .
NgF Negley loam, 25 to 35 pereent of friable, permeable loam to fine 11-50
slopes. sandy loam underlain by leached
NgG Negley loam, 35 to 70 percent loamy fine sand and coarses and to g H0-120

slopes.

See footnotes at end of table,

depth of about 10 feet; the under-




OWEN COUNTY, INDIANA

and their estimated physical and chemical properties—Continued

47

Clagsification Percentage passing
sleve— Available Potential Shrink-
Permeability water Reaction frost swell
capaecity action potential
UBDA texture Unified AABHO No. £ |No. 10| No. ‘
200
Jnches per
Inches per hour éneh of soil o H zalue
Fine gandy loam______ 5M A2 08 80 28 25— 5. 0.1 . 6-7. 3 4. Low.
Lolam to fine sandy BM A-2 153 80 28 0.8 2.8 .15 6.6-7. 3 4 Low,
oam,
Loamy fine sand and SBWor SM | A-3 100 100 8 2550 .13 o) 1or4 Low.
fine sandy loam.
Silt Togm__ . ________ CL A-7 100 100 71 0.8 25 .20 | 4.5-5.0 4 Moderate.
Silty elay . . ______ CH or CL A-7 100 100 94 0.2- 0.8 .14 [ 4, 5-5.0 34 High.
Silty clay and silt loam_| CL A-6 100 94 95 0.2-0.8 .15 ] 34 Moderate.
Hilt loam to loam____._ CL or ML A4 100 100 90 0.8- 2.5 .20 ] 5.6-6.0 3-5 Low to
. : moderate,
Silty clay loam to CL A-B 100 100 a2 0.8 2.5 18 | 5.6-6.0 34 Moderate,
sandy clay loam. ] ;
Loamy sand and SC or ML A-6 100 100 50 0. 8- .10 1 5.6-6.0 : 4-5 Low to
sandy clay loam. moderate,
Samli, fine gravel, and | SM or SC A-2 100 100 20 2. 6- 50 .05 &) 4 Low.
silt. ;
Silt loam_____________ CL A-Y 100 100 71 0.8 25 L20 | 6.6-7. 3 -4 Moderate.
Bilty clay to silty ¢lay | CH or CL A-7 100 100 94 | <0.05 .14 5, 6-6.0 -4 Moderate
loam, to high.
Bilty clay and silt. ___. CL AT 100 99 a8 0.05—- 0.2 .15 )] 3-4 Moderate.
Bilty elay loam________[ OL, C‘H A7 100 100 94 0.05- 0.2 L1561 6.6-7.3 |34 High.,
or CI, h
Silty elay_ - ________ CH A-Y 100 100 79 <0.5 L1450 6.6-7.3 (3 High,
Silty clay to elay.___._. CH A-7 100 | 100 79 | <0.5 .14 o] 3 High,
Stony silt loam to CL A-4 98 98 88 0.8 2.5 20| 5.1-5.6 | 4 Low to
loam, moderate.
Sandstone and shale - . .l .| e e e e e
bedrock.
Loam ______ . _________ ML or CL A4 100 100 74 0.8-25 17 | 4.5-5. 0 35 Low to
maoderate.
Fine sandy loam to | 8SM . A-2 100 90 28 0.82 5 .13 | 45-5. 0 4 Low.
sahdy leam, .
Loamy fine sand and | 8W or 8M | A-3 100 | 100 6 5. 0-10. ¢ .05 | 4550 |lor4 Low.

coarse sand.
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TarLe 7.—Brief description of the soils of Owen County, Ind.,

Depth to Depth
Map Soil name Description of soil and site geasonal Depth to from
symbol water table bedrock surface
Feet Feet Inches

NmE Negley gilt loam, 18 to 25 per- lying strata congist of caleareous 120+

cent slopes. coarse sand and fine gravel.

NmE2 Negley silt loam, 18 to 25 per-

cent slopes, moderately eroded.

NsE3 Negley soils, 18 to 25 percent

slopes, severely eroded.

Nv Ninevch loam, Well-drained soil developed in medium- | 4 or more. 20 or mora. 0-8
textured outwash underlain by loose, 8-34
calcareous gravel and gand at a depth
of 42 inches or less. About 1 foot 34+
of friable loam underlain by about
2 feet of clay loam to gravelly clay
loam; the underlying strata consist
of loose, ealeareons sand and gravel.

OcA Ockley loam, © to 2 percent | Well-drained soils developed in medi- | 5 or more. 20 or more. 0-28

slopes. um-textured outwash underlain by

OkA Ockley gilt loam, 0 to 2 pereent loose, calcareous gravel and sand at a 28-62

slopes, depth of 3% to 6 feet. The upper layer 6214
consists of 1 to 2 feet of friable,
permeable loam to silt loam under-
lain by 3 to 4 feet of clay loam; the
underlying strata consist of loose,
calcareous gravel and sand.

OmA Otwell silt loam D to 2 percent | Well-drained soils developed in thin | Very deep. 20 to 100 or 0-15

slopes. loessal deposita overlying material more; a few

CmB Otwell silt loam, 2 to 6 percent weathered from medium-textured areas less 15-42

slopes. lacustrine deposits. About 1% feet than 10. 42-160

CmB2 Otwell silt loam, 2 to 6 pereent of friable silt loam overlying 2 to 3

slopes, moderately croded. feet of silty clay that has moderately

OmC Otwell silt loam, § to 12 percent, slow permeability; the underlying

slopes. strata consist of stratificd silty clay

OmC2 Otwell silt loam, 6 to 12 percent loam, clay loam, and silt with minor

slopes, moderately croded. lenses of fine sand, The calcareons

OmD Otwell silt loam, 12 to 18 percent substratum phase has a moderately

slopes. permeable profile and is caleareous
Ombz Otwell silt loam, 12 to 18 percent at a depth of 23 to 4 feet.
slopes, moderately eroded.

OmE Otwell silt loam, 18 to 25 percent
slopes.

OmE2 Otwell silt loam, 18 to 25 percent
slopes, moderately eroded.

OtF Otwell silt loam, calcareous sub-
stratum, 25 to 35 percent
slopes.

OtG Otwell silt loam, ealearsous sub-
stratum, 35 to 70 percent
slopes,

Ow(3 Otwell soils, 6 to 12 percent
glopes, severcly eroded.

owD3 Otwell soils, 12 to 18 percent
slopes, severely eroded.

OwE3 Otwell soils, 18 to 25 percent
slopes, severely eroded.

PaB Parke 5ilt loam, 2 to 6 percent | Well-drained soils developed in thin | Very deep. 20 to 100 or 0-18

slopes. : loessal deposits overlying material more.

PaB2 Parke silt loam, 2 to 6 percent weathered from medium-textured 18-80

slopes, moderately eroded. outwash. About 1% feet of friable

PaC Parke silt loam, 6 to 12 pereent silt loam over firln to friable silty 80-120+

slopes. clay loam to sandy clay loam that

PaC2 Parke silt loam, 6 to 12 percent is 4 t0 6 feet thick; the underlying

slopes, moderately eroded. material is stratified sand and gravel
PaD Parke silt loamn, 12 to 18 percent | that is generally caleareous at a

slopes.

See footnotes at end of tahle.

depth of about 10 feet.
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Classifieation Percentage passing
sleve— Available Potential Shrink-
Permeability water Reaction frost swell
capacity action potential
USDA texture Unified AASHO| No. 4 |No. 10| No.
200
Iniches per
Tnches per hour inch of soil pH value
! Fine glravel and coarse | 8Wor SM | A-3 50 50 6 104 0. 04 g 1 Low,
sand.
Loam_.__.____________ MLor CL | A-2 100 100 74 0.8-2. 5 .17 | 6.6-7.3 3-5 Low.
Clay loam to gravelly | S8C A-6 20 90 38 0.5-2. 5 .12 | 6.6-7. 3 4 Moderate.
clay loam,
Sand and gravel . __ _ __ SW A-1 50 50 B | . .04 M 1 Low.
Loam to silt loam __ ML or CL A4 100 106 74 0.8-25 .17 ) 5.6-6. 0 3-5 Low to
moderate.
Clay loam____._._.___ B8C A-6 100 90 38 0.8-2. 5 .15 5.6-6.0 | 4 Moderate,
Gravel and coarse sand._{ GP A-1 50 50 5 10+ .04 M 1 Low.
Silb loam__ .. _________ CLor ML, | A-4 100 100 95 0.825 .23 | 45-5.0 | 3-5 Low to
moderate.
Silty clay loam - _ . ___ ML A7 100 100 87 0.2-0. 8 L20 | 45-5.0 | 35 Moderate.
Clay loam, silty clay | CL A-G 100 100 78 0.2-0.8 .17 24, 5-5.0 3-4 Moderate.
loam, and silt.
Silt loam_________.___ CL or ML A4 100 100 90 0. 82 5 .20 1 5.1-6. 5 3-5 Low to
moderate.
Bilty clay loam to CL A-6 100 100 93 0.8-25 .15 | 4. 5-56.0 34 Moderate.
sandy clay loam.
Sand, fine gravel . _____ SW A-3 90 80 & 104 .04 25 1-6.5 1 Low,
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Depth to Depth
Map Soil name Deseription of seil and site scasonal Depth to from.
symbol water table bedroek surface
Feet Feet Tnches
PaD2 Parke silt loam, 12 to 18 percent
slopes, moderately eroded.
PcB3 Parke soils, 2 to 6 percent slopes,
geverely eroded.
PcC3 Parke soils, 6 to 12 perccnt
‘ slopes, severely eroded.
PcD3 Parke soils, 12 to 18 pereent
slopes, severely eroded.

Ph Philo silt loam. Moderately well drained soil formed in | More than 3. 15 or more; in a 0-39
alluvium and gubjeet to occasional few places less 39
to frequent overflow; 3 to 4 feet of than 5.
friable gilt loam or loam; the under-
lying layers below a depth oi 4 fect
may he sandy and stony.

PkA Pike silt loam, 0 to 2 percent | Well-drained soils developed in shallow | Very deep. 20 to 100 or 0-15

slopes, loess, 314 feet or more thick, over- more.

PkBE2 Pike gilt loam, 2 to 6 percent lying material weathered from 15-103

slopes, moderately eroded. medium-textured outwash. About
1% feet of friable silt loam over 5 to 8 103-144
feet of firm to friable silty clay leam
to loam: the underlying material is
stratified sand and gravel and is 1444
generally caleareous at a depth of
about 10 feet.

Po Pope loam. Well-drained soils formed in alluvium | More than 314, 15 or more; in a 0-42

Pp Pope silt loam., and subject to oecasional to frequent few places less 424
overflow. About 3 to 4 feet of than 5.
friable silt loam to loam; in places
the underlying material below a
depth of 4 feet is sandy and stony.

PrB Princeton fine sandy loam, 2 to | Well-drained soils developed in wind- | Very deep. 20 or more. -14

6 pereent slopes. blown sand and silt. About 1 to 14-30

P:C Princeton fine sandy loam, 6 to 114 feet of friable fine sandy loam over 80-72

12 pereent slopes. 1 to 2 feet of sandy clay loam, which 72+
PrC2 Prineeton fine sandy loam, 6 to overlies friable fine sandy loam; the

12 percent slopes, moderately substratum consists of windblown,

eroded, calearecus fine sane and coarse silt,
PrD2 Prineeton fine sandy loam, 12 to which generallyfare 3 to 6 feet helow

18 pereent slopes, moderatcly the surface.

eroded.
PrE2 Princeton fine sandy loam, 18 to

25 percent slopes, moderately

eroded.

Ra Robinzon silt loam. Poorly drained soils developed in thin | Less than 2 feet | 20 or more, 0-20
loessal deposits over material weath- to ponded. 20-42
ered from medium-textured lacustrine 42-70+4
depogsits. About 2 feet of friable silt
loam over a dense pan laver of gilty
clay loam that is about 2 feet thick;
the underlying strata consist of
stratified clay loam, silty clay loam,
gilt loam, and thin layers of fine sandy
loam; caleareous at a depth of 10
feet or more.

Sh Shoals loam, Imperfectly drained soils formed in | Less than 2. 15 or more. 0-30

Sm Shoals silt loam. alluvium and subject to oecasional

See footnote at end of table.
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Classification Percentage passing ‘
gleve— Available Potential Shrink-
Permeability water Reaction frost swell
: capacity action potential
USDA texture Unified AASHO| No. 4 |No. 10; No.
200
Faches per
Inches per howr inck of soil pH salue
Silt loam and loam_.._| CL or ML | A4 100 99 74 0.8- 2.5 0.20( 5.1-5.6 | 4-5 Low,
Silt loam and loam____} Cl,or ML | A4 100 100 78 0.8- 2.5 .20 5.1-5.6 4-5 Low.
Silt loam____ . _______ CLor ML, | A4 100 | 106 90 0.8 2.5 .20 5.1-5.5 | 4 Low to
moderate,
Siléy clay loam, sandy | CL A6 100 | 100 83 0.8 2.5 L18 | 5.1-5.5 | 34 Moderate.
clay loam, and loam.
Sandy clay loam, BC A9 100 100 29 0.5 2.5 L1011 5.6-6.0 | 4 Low.
gravelly loam, and ; . :
sand.
Sand and fine gravel.__| SW A-2 90 50 5 10 + .04 Q)] 1 Low.
Loam to silt loam.___.| CLor ML | A-4 100 99 74 0.8 2.5 .20} 5.1-5.5 4-5 Low.
Loam to silt loam____.! CLor ML | A4 100 099 74 0.8 2.5 .20 [ 5.1-5. 5 4-5 Low.
Fine sandy loam_______ SM A-2 100 100 28 2.5 5.0 .13 | 5.6-6. 0 4 Low.
Sandy elay loam_______ SM A-2 100 100 28 0.8 2.5 .15 5. 6-6.0 | 4 Low.
Fine sandy loam_______ SM A-2 100 100 13 2.6~ 5.0 .13 | b 6-6. 0 4 Low.
Fine sand and silt_____ SWor SM | A-3 100 [ 100 10 5 0-10. 0 .08 1 1 and 4 Low.
Bilt loam___ .. ___.____ CL or ML, | A4 100 g9 85 0.05- 0.2 .21 1 4.5-5.0 | 4-5 Low.
Bilty clay loam_____._.._| CL AT 100 100 95 <. 0b .16 1 4, 5-5. 0 34 Moderate.
Clay loam, silty elay | CL A-8 99 98 71 ¢.2- 0.8 L1714 550 | 34 Moderate.
loam, and silt loam.
Silt loam, loam, and | ML or CI. | A-4 100 99 74 0.2- 08 .20 6.6-7.3 4-5 Low to
. moderate ,

gilty elay loam.




52

S0IL SURVEY BSERIES 1959, NO. 38

TABLE 7.—Brief description of the soils of Owen County, Ind.,

pereent slopes,

See footnotes at end of table.

Depth to Depth
Map 80il name Description of soil and site seasonal Depth to from
symbol water table bedrock surface
Feet Feel Inches
Sn Shoals siliy clay loam. to frequent overflow. About 2 to 3 3040+
feet of friable silt loam &0 loam; the
underlying layers contain more sand
and in many places have layers of
gravel and sand below a depth of 4
to & feet.
So Stendal silt loam. Imperfeetly drained soil formed in | Less than 2. 15 or more; in 0-48
alluvium and subjeet to ocecasional places less 48+
to frequent overflow, About 4 fecet than 5.
of silt loam owver layers of silt, sand,
and loam; stony in places.
Ta Taggart silt loam. Imperfectly drained soil developed in | Perched water 20 to 100 or 0-10
thin loess overlying material weath- table at a more.
ered from medium-textured cutwash. depth of less 10-50
About 1 foot of friable silt loam over than 2 feet.
a sticky layer of silty clay loam that 50-86+
is about 3 feet thick; the underlying
material consists of silty clay loam
to loamy sand to a depth of 8 to 10
feet; underlain by looge, caleareous
sand and fine gravel,
TsA Tilsit silt loam, 0 to 2 percent | Moderately well drained soils devel- | No water table. | 4 to 6. 0-16
slopes. oped in 2% to 4 feet of loess over ma- 16-28
TsB Tilsit silt loam, 2 to 6 percent terial weathered from sandatone and 28-55
slopes. shale. About 2 feet of gilt loam to 55-66
TsB2 Tilsit silt loam, 2 to 6 percent lght silty elay loam over a dense
slopes, moderately eroded, pan layer of silt loam that is some-
TsC2 Tilsit silt loam, 6 to 12 percent what impervious to water; benecath
slopes, moderately eroded. this layer iz friable loam to sandy
TtB3 Tilsit soils, 2 to 6 percent slopes, loam.
severely eroded.
VoA Vigo silt loam, 0 to 2 percent | Imperfectly drained soils developed in | Perched water 20 to 50 or more. 0-23
slopes, 40 to 60 inches of loess over weath- table above
VgoB Vigo &ilt loam, 2 to 6 percent ered till. About 2 feet of friable 2 feet. 23-50
slopes. silt loam over a dense, very slowly 50-144+
VgB2 Vigo silt loam, 2 to 6 percent permeable pan of silty clay loam
slopes, moderately eroded. that is about 2 feet thick; the under-
lying material is friable loam till;
caleareous at a depth of about 10 to
12 feet.
Vn Vincennes silt loam. Very poorly drained soil developed on | More than 1 15 or more. 0-15
gtream terraees. About 1 to 134 foot to
feet of friable silt loam overlying 2 ponded. 15-40
to 3 feet of sticky, slowly permeable
silty elay loam; the underlying 404
strata consist of stratified elay loam,
gilty clay loam, and loam; subject
to oceasional overflow or ponding.
WmC Wellston silt loam, 6 to 12 per- | Well-drained soils developed in thin | No water table, | 2 to 3, 0-0
cent slopes. loess and material weathered from
WmC2 Wellston silt loam, 6 1o 12 per- sandstone and shale. About 1 foot 9-35
cent slopes, moderately eroded. of friahle silt loam over 1 to 2 feet
WmD Wellston silt loam, 12 to 18 per- of silty clay loam to silt loam; bed- 35+
ccnt slopes. rock is at a depth of 2 to 3 feet;
WmD?2 Wellston silt loam, 12 to 18 small arcas within the Wellston and
percent  slopes, moderately Muskingum units are only 1 foot or
eroded. less deep over bedrock.
WmE Wellston silt loam, 18 to 25
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Classifieation Percentage passing
sleve— Available Potential Shrink-
Permeability water Reaction frost swell
\ capacity aetion potential
USDA texture Unified AASHO| No. 4 |No. 10 No.
200
Inches per
Inehes per hour inch of soil pIT valie
Silt loam to fine gandy | CL or ML | A-4 99 98 78 L 8- 2.5 0.2 6.6-7.3 | 4-5 Low to
loam. moderate.
Silt boam___ . ___ ... __ ML or CL A4 100 99 74 0.2- 0.8 .20 5155 4-5 Low.
8ilt, sand, and loam___| ML A-4 99 98 78 0.8 2.5 .20 | 5. 1-5. 5 4-5 Low.
Silk loam_ . _.___._____ CLor ML | A4 100 100 90 0.9- 0.8 .21} 5. 1-5. 5 4-5 Low to
. moderate.
Silty clay loam.________ CL or CH A—E, 100 100 a3 0.05- 0.2 .18 | 5. 1-5 5 3-4 Moderate.
7 :
Bilty clay loam to | CL or ML A4 100 100 90 0.2- 0.8 .18 5. 1-5. 5 4-5 Low to
loamy sand. moderate.
Silt loam__ . ______ CL A-4 95 98 88 08 2.5 .22 4.5-5.0 34 ‘Low.
Silty elay loam_._.____ CL A-6 100 100 90 0.8 2.5 .20 | 4.5-5.0 3-4 Moderate.
Silt loam. ____________ CL A1 95 092 67 0.05- 0.2 .14 < 4, 5 3—4 Moederate.
Loam________________ CL or ML A-4 94 90 65 0.8 2.5 . 16 < 4.5 4-5 Low to
moderate,
Biltloam______ . ______ CL A-4 100 99 51 0 05 0.2 .21 1 4 5-5.0 3-4 Low to
moderate.
Silty clay loam.________ CH or CL A-T7 100 99 87 | <0.05 .16 | 4. 5-5.0 3 High,
Loam. . _______ CL A-6 09 97 71 0.8 2.5 .14 45.6-6.0 | 34 Moderate,
Silt loamn . ___________ CL or ML | A-4 100 90 85 0.2- 0.8 V21 | 6.6-7.3 | 4-5 Low to
moderate.
Bilty clay loam________ CL or CH A6, 100 100 06 0.05- 0.2 13 ] 5.6-6.0 34 Meoderate.
A-7
Clay loam, silty clay CL A-§ 100 100 78 005~ 0.2 13 75 6-6.0 3-4 Moderate.
Ioam, and loam,
Silt loam_____________ CL A4 100 98 &1 0.8~ 2.5 .21 | 5. 1-5. 5 3-4 Low to
moderate.
Bilty clay loam to CL A-6 100 100 85 0.8 2.5 .16 | 6. 1-65 | 34 Moderate.
gilt loam.
Bedroek ___ | e e e e e e e
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Tasre 7.—DBrief deseription of the soils of Owen County, Ind.,

Depth to Depth
Map Hoil name Deseription of soil and zite seasonsl Depth to from
gymbol water table bedrock surface
Feet Feet Inches
WmE2 Wellston silt loam, 18 to 25
pereent  slopes, moderately
eroded.
WnC3 Wellston soils, 6 to 12 percent
slopes, severcly eroded.
WnD3 Wellston soils, 12 to 18 percent
slopes, severely eroded.
WnE3 Wellston soils, 18 to 25 percent
slopes, severely eroded.
WoF Wellston and Muskingum soils,
25 to 35 percent slopes.
WoF2 Wellston and Mugkingum soils,
25 to 35 percent slopes, mod-
erately eroded,
WoG Wellston and Muskingum soils,
35 to 70 percent slopes.
Wt Whitaker silt loam. Imperfeetly drained soil developed in | Less than 2. 20 or more. 0-15
medium-textured ountwash., About
1 to 134 feet of friakle ailt loam over 15-60
about 3 feel of sticky silty clay loam;
the underlying material below a 60-804+
depth of b feet is calcareous stratified
gilt, fine sand, and some clay and
gravel.
ZaB Zanesville silt loam, 2 10 6 per- | Well-drained soils developed in 18 to 48 | No water table. | 4 to 8. 0-22
cent slopes. inches of loess over material weath- 22-52
ZaB2 Zanesville silt loam, 2 to 6 per- ered from sandstone and shale.  About
cent slopes, moderately 114 to 2 feet of friable silt loam under- 52-66
eroded. lain by & dense, somewhat impervious
ZaC Zanegville silt loam, § to 12 pan of silt loam to silty clay loam 66+
pereent stopes. that is 2 to 3 feet thick; a layer of
Zal2 . Zanegville silt loam, 6 to 12 friable loam to sandy loam, 4 to 134
percent  slopes, moderately feet thick js between the pan and
croded. hedrock.
ZaD Zanegville silt loam, 12 to 18
pereent slopes.
ZaD2 Zanesville silt loam, 12 to 18
percent  slopes, moderately
eroded.
ZaE Zanesville silt loam, 18 to 25
percent slopes.
ZaE? Zanesville silt loam, 18 to 25
percent slopes, moderately
eroded,
ZnB3 Zanegville soils, 2 to 6 pereent
slopes, severely eroded.
ZnC3 Zanesville soils, 6 to 12 percent
slopes, severely eroded.,
ZnD3 Zanesville soils, 12 to 18 percent
slopes, severely eroded.
Zp Zipp silty clay loam. Very poorly drained depressional soil | Ponded. 20 or more. 0-15
formed in fine-textured lacustrine 15-68
lakebeds. About 1 foot of sticky, 684
plastic silty elay loam underlain by
very sticky, very plastic silty clay
that is 4 to 5 feet thick; the sub-
stratum is stratified gilty eclay, silty
clay loam, and silé; subject to over-
flow.
1 Caleareous, # Calcarecus in lower part,

? Calcarsous below a depth of 10 feet. * Caleareous at a depth of 10 to 12 feet.
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Clagssification Pereentage passing
sleve— Available | Potential Shrink-
Permeability water Resaction frost swell
i capacity action potential
TBDA texture Unified AASHO| No. 4 |No. 1y No.
200
Tnches per
Inches per hour inch of 20il PIT value
Silt loam__________.__ CL A4 100 98 81 0. 2-0. & 0.20 | bo6-6.0 | 34 Low to
moderate,
Silty elay loam__.______ Cl: or CH A-B or 100 100 93 0.2-0. 8 .16 | A 66.0 | 34 Moderate.
A-7
8ilt, fine sand, some ML or CL | A4 100 95 80 . 0.825 .14 ! Q)] 4-5 Low.
gravel and clay. i
Bilt loam_____________ CL A4 a8 98 88 0.8-2.5 .22 | 4 5-50 | 3-4 Low.
Bilt loam to silty e¢lay  CL AT 100 100 92 G 05-0. 2 .14 | 4.5-6.0 | 34 Moderate.
loam.
Loam to gandy loam___| CL A-6 99 99 &8 0. 825 16 4 5-6.0 3—4 Low to
; moderate.
Bedroek | e e e e SR PSRN (RN (U
Bilty elay loam._______ MH or OH | A-7 100 | 100 92 0. 05— 0.20 15| 6.6-7.3 | 3-5 High.
Bilty clay . ___.______ CH A7 100 | 100 79 | <0.08 .14 6.67.3 | 3 High.
Silty elay_ . ________ CH A7 100 | 100 79 | <0 05 .14 6.67.3 | 3 High.

5 Calcareous at & depth of 70 inches.

® The pH iz 6.1 fo 6.5 at & de

depth of 10 feet.

pth of 86 inches; ealeareous below a

T Neutral at a depth of 70 inches.
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TaBLE 8.—Fnterpretations of engineering

Buitability as a source of—

Suitability of soils and features affecting engineering
practices for—

Soil series and map
gymbol Tarm ponds
Topsoil Sand and gravel Road fill Highway location
Reservair area
Atkins (At} __________.__.| Poor...___. In places layers of sand | Fair_______ High water table; sus- | Not suitable.___________
and gravel are below eeptible to heaving by
a depth of 4 feet. frost. )

Ava (GnA, GnB, GnBZ, Good____._ None present_ __ ______ Fair_ .. ____ Suitable material ________ Good; very little seepage.
GnC, GnC2, GoB3,

GoC3).

Ayrshire (AyA}_ _____.____ Fair_______ Poor_ _______________ Fajr__ . __ .. Perched water table_____ Generally not guitable,
heeause of rapidly
permeable substratum
layers.

Bartle (BaA)_____________ Fair_______| Unsuitable____________| Fair__._____ High water table; sus- Subject to seepage; lenzes
ceptible to heaving hy of fine sand in sub-
frost. siratum.

Bewleyville (BvB2, BvC2, | Fair_______ None present_____.__._ Poor to Bedrock at a depth of 4 Generally not guitable;
BvD2, ByE, BwC3, fair to 8 feet. water seeps out
BwD3). through channels in

the underiying lime-
stons,

Bloomfield (ByC, ByD, Poor_.._.__ Fair; some inter- Good______ Deepgand_ oo __ Rapidly permeable; not
ByE). bedded sand. suitahle.

Cincinnati (CcB, CeB2Z, Fair_ . ____| None present_________ Fair_______ Suitable material; must Good; very little seepage;
CcC, CcC2, CeD, CcD2, be protected as sub- stable material.

CfB3, CIC3, CfD3, ChE, jeeted to pumping
ChED). action.
Corvdon {CeD, CoG)___._ Unsuitable; | None present_________| Fair; bed- Bedrock near surface_____ Not suitable; shallow to
too shal- rock too limestone bedrock.
low and near
stony. surface.

Dubois (DhA, DbB, Fair_______ None present_ . _______ Fair___.___ High water table; sus- (Good; very little seepage;
DhB2). ceptible to frogst. good material.

Eel (Em, Es, Et)_________ Good______ Bome stratified sand Fair____._.| Subject to flooding . Not suitable__.___._.___

and gravel in places
below a depth of 4
feet,

Genesee (Gg, Gm)_.._____ Good____.._ Some gtratified sand Fair_.____. Subject to flooding_______ Not suitable . ____.______

and gravel in places '
below a, depth of 4
feet.

Grayford (GrA, GrB, Good__._._. None present______.___| Fair________ Numerous sinkholes; Generally not suitable;
GrB2, GrC, GrC2, GrD, irregular topography. water seeps oud
GrD2, GrE, GrE2, through channels in
GrF, GsB3, GsC3, underlying limestone,
GsD3, GsE3).

Haubstadt (HaA, HaB, Good_______ None present__________ Fair________ Suitable material . ______ Good material; no seep-
HaB2, HaC2, HbB3, age problem.

HbC3).

Hickory (HcF, HcF2, Good_______ None present. . ____ Fair________ Unstable slopes__________ Good material; no seep-
HeG, HKE3). age problem.

Johnshurg (JoA, JoB, Fair_.______ None present__.__._.___| Fair________ Susceptible to heaving by | SBatisfactory for shallow
JoBZ). frost; perched water ponds; may encounter

table; 4 to 6 feet to bedrock.
bedrock.

Landes (La)_____._._._._._ Paar_______ Some stratified sand Good. .. ... Flooding.. . ______ Not suitable_____________

and fine gravel in
places below a
depth of 4 feet.

Markland (MaB2, MaC2, | Fair___._.__ None present _________ Poor to fair__| Plastic soil material______ Satisfactory__... . ..__..
MaD2, MaE2, MdC3).

Martinsville (MeA, Good_..._._ Minor amounts of Fair to good_| Suitable material ________ Rapidly permeable layers
MeB2, Mfa). stratified sand below in substratum ; scepage

a depth of 5 to 6 a problem.

See foothote at end of tahle,

feet.
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Suitability of soils and features affecting engineering practices for—Continued

Farm pounds—Continued

Agricultural drainage Terraces and Waterways Heptic tank !
diversions disposal field
Embankment
Not guitable. . ___________ High water table; use surface | Not needed _.______ Not needed_______.. Not suitable; high
drainage; outlets for tile general- water table.
ly inadequate.
Stable; impervious eores and | Notneeded. .. _________________ Suitable_____.______ Saitable____________ 2; mode_rately
blankets. slow in permea-
bility.
Suitable when horizons sre | Tile drainage generally needed | Not needed. __ . _.__ Not needed_______ ~-| 4; high water
mixed. along with surface drains. table.
High percentage of silt; poor | High water table; needs surfaee | Not needed_________ Not needed.________ 4; high water

stability,

Fair stability; eracks when
dry because of high clay
content.

Rapidly permeable; not suit-
able.

Stable; impervious cores and
blankets.

Not suitable_________________

Stable; impervious eores and
blankets.

Wot suitable . _ ___

Not suitable.____ il

Stable; impervious cores and
blankets,

Stable; impervious cores and
blankets,

Btable; impervious cores and
blankets,

Stable; impervious cores and
blankets.

Not suitable_____. . _._.___

Stable; impervious cores and
blankets.

Stable; impervious cores and
blankets if horizons are
mixed.

and subsurface drainage.

Notneeded. ... _ . . . __. __

Rapidly permeable; drainage not
neecded.
Not needed_ _________________._

Notneeded__ _ ___ _______________

High water table; surface and sub»-
surface drainage needed.

Permeable material; draing satbis-
factorily with subsurface drain-
age.

Not needed v _cvceeecamae e

Notneeded_. . ... ______._

Netneeded. .o . ______

Not needed_. - __________

High water table; surface drains
needed; slowly permeable sub-
soil; questionable for tiling,

Not needed. - cuedcceaneoe-

Not needed . __ - _________. ...

Notneeded . ___________

Suitable if not too
severely eroded or
too steep for
these practices.

Not needed__ _______

Suitable in places
not too severely
groded or too
steep for these
practices.

Not suitable; shal-
low to bedrock.

Not needed.._ .

Not needed___..____.

Not needed.________

Irregular topogra-
phy; generally not
suitable,

Buitable . __________

Topography too
steep; not needed.
Not needed______. .

Not needed. ... __.._

Not needed; soil
areas too small;
slopes too short.

Suitable on slopes of
2 to 6 perecent.

Buitable; avoid eut-
ting too deep into
elay substratum,

Suitable if not too
steep.

Buitable; favorable
material for
waterways.

Not suitable; shal-
low to bedrock,

Satisfactory mate-
rial for watcr-
WAYE.

Suitable for drain-
AEEWAYS.

Not needed_._______

Soils suitable but
topography is
irregular.

Suitable__. - .____

Neot needed; steep
topography.
Notneeded___. .-

Not needed_________

Suitable. ___________

Zuitable on slopes
of 2 to 6 percent.

table,

2; avoid areas
shallow to
bedrock,

Not suitable; shal-
low t0 bedrock.

4; high water
table.

Not suitable;
subjeet to
flooding.

Not suitable; sub-
ject to flooding,

2: subsoil moder-
ately slow in
permeability.

1,

4; high water
table; slowly
permeable pan.

Not suitable; sub-
ject to flooding,

2; subsoil moder-
ately slow in
permeability.

1.



o8

RB0IL SURVEY SERIES 1959, NO. 38

TasLe 8.—Interpretations of engineering

Suitability as a source of—

Buitability of soils and features affeeting engineering
practices for-—

Soil series and map
gyimbol

Farm ponds

Taopsoil SBand and gravel Road fill Highway location
Reservoir area

MeceGary {MgA, MgB2) ___| Fair_______ _t None present________ __ Poor to fair_| High water table; plastic | Satisfactory; no scepage

goil material. problem,

Montgomery (Mh)._______ Poor_______| None present__________ Poor_._____ High water table; subject | Very slowly permeable

- to ponding. material; no seepage
problem.

Muskingum (MmD, Poor_._._.__| None pregent__________ Fair; shal- | Shallow to bedroek_______ Not suitable; shallow to

MmE, MmF, MmG). low to hedrock.
bedrock.
Negley (NgE, NgF, NgG, | Fair._______ Good; stratified sand Good______ Unstable slopes_ __ . _____ Not suitable; rapidly
NmE, NmE2, NsE3). with some gravel permeable substratum.
below a depth of 10
1o 12 feet.

Nineveh (Nv)____________ Fair_______ Good; thick beds of Good______ Suitable material . _______ Not suitable; rapidly
gravel and sand. permeable substratum.

Ockley (OcA, OkAY____.__ Good___._. Good; thick beds of Fair to good | Buitable material __ _____.| Not suitable; rapidiy
gravel and gand permeable substratum.
below a depth of
about 4 feet.

Otwell (OmA, OmB, Good_._.._| None present___._.____| Fair_.____. Suitable material _.__ . __ Good; no secpage

OmB2, OmC, OmC2, problem.
OmD, OmD2, OmE,
OmE2, OtF, OtG,
OwC3, OwD3, OwE3).
Parke (PaB, PaBZ, PaC, Good._____ Good; stratified sand Fair to good_| Buitable material __ ______ Not suitable; underlying
PaC2, PaD, PaD2, with some gravel material rapidly
PcB3, PcC3, PcD3). below a depth of 10 permesable,
to 12 fcet. ‘

Philo (Ph)___________.__ Good______ None present .- ...} Fair_______| ¥looding___ ___________. Not suitable. . _ . ______

Pike (PkA, PkB2)__._____ Good___.__ Good; stratified sand Fair to good.| Suitable material______._| Not suitable; underlying
with some gravel at material rapidly
a depth of 10 to 12 permeable.
feet.

Pope (Pe, Pp)________.___ Good_____. None present. .. _____| Fair_______| Flooding. ... ._.__.______ Not suitable_ . _________.

Prineeton (PrB, PrC, Pair ______ Poor; minor amounts. Good_ _____ Suitable material __ ___ . __| Not suitable; some

PrCz, PrD2, PrE2). of stratified sand. layers of substratum
rapidly permeable;
subjeet to seepage.

Robinson (Re) _ . _________ Poor. ______ None present___ ______ | Fair_______ High water table; frost Very slowly permeable

hazard. material; no seepage
problem.

Shoals (Sh, Sm, Sn)______ Fair_______ Bome stratified sand Fair______. Flooding and high water | Not suitable_ . __________
and fine gravel in table; susceptible to
places below a depth frost.
of 4 feet.

Btendal (So)_..__________| Fair_______| None present_ . _______ Fair_______ Floodling and high water | Not suitable_ ___________

table.

Taggart (Ta)_.____.___.___| Fair________| Good; stratifiel sand | Fair.._.___| HMigh water table.__ ___. Underlying layers rapidly
and some gravel perimmeable; seepage
helow a depth of 10 problem.
to 12 feet,

Tilsit (TsA, TsB, TsB2, Fair_______ None pregent_________| Fair___._._ SBusceptible to frost Satisfactory for shallow

TsC2, TtB3). damage; 4 to 8 feet ponds, but may en-
to bedrock. counter hedrock; slight
seepage,

Vigo (VgA, VaB, VgB2)__._| Poor_______ None present_ . _______ Poor to Perched water table; Good; no seepage.

fair suaceptible to frost

See footnote at end of tahle.

damage.
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Buitability of soils and features affecting engineering practices for—Continued

Farm ponds—Continucd

because of high content of
clay.
¢ Not suitable; stony and silty._ _

Not suitable; high content of
sand and gravel,

Not suitable; gravel and sand;

_ poor stability.

Underlying material sand and
gravel; poor stability,

Stable; impervious eores and
blankets.

Upper layers suitable; lower
layers contain a large
amount of sand.

Not suitable_____________ . ._._

Upper layers suitable; lower
layers contain  a large
amount of sand,

Not suitable_____ . . _________

Suitable if horizons are roixed.

Stable; impervious cores ancd
blankets.

Not suitable

Not suitable_________________

Upper layers suitable, lower
substratum sandy.

Stable; impervious cores and
blankets.

Stable; impervious cores and
blankets,

[

Not needed

Not needed

Not needed

Not needed

Not needed
Not needed

High

High

Not needed

needed; slowly pormeable sub-
soil; questionable for tiling.

Notmeeded___________________.__

Notneeded__ ___________________

Not needed.__ .. __.. __ el

Boil material permeable; subsur-

face drains function satisfac-

torily.

High water table; surface drains

needed; very slowly permeable
subsoil; questionable for tiling.

water table; subsurface
drainage needed,
water table; subsurface

drainage needed.

Seasonal perehed high water table;

subsurface drainage needed.

Seasonal perched water table; sur-

face drainage needed.

Not needed; slopes
too steep.

Not needed ; slopes
too steep.

Not needed; nearly
level.

Not needed; nearly
level.

Suitable if topog-
raphy not too
steep for these
practices.

Suitable__ _________.

Not needed_________

Suitable on 2 to 6
percent slopes;
favorable soil
material.

Not needed_________

Slopes too irregular;
s0il material is
favorable,

Not needed______ . __

Not needed_ - _____. ..

Not needed_________

Not needed. _____.__

Suitable; favorable
s0il material.

Divergions are
suitable,

Not needed; slopes
too steep; shallow
to bedrock,

Not needed; slopes
too stecp.

Not needed; nearly
tevel.

Not needed; nearly
lewvel.

Suitable if glopes
not too steep.

Suitable_.__ . _______

Not needed____ . ____

Suitable; favorable
soil material.

Not needed______ ___

Slopes too irregular_ _

Not needed_________

Not needed_________

Not needed_________

Not needed.._____.__

Suitable; favorable
s0il material.

Suitable__ ... ._.

Agricultural drainage Terraces and Waterways Septie tank !
diversions disposal field
Embankment
Btable; impervious cores and | High water table; surface drains | Not needed_ .~ Not needed_. .- .___ 4; high water
blankets, needed; slowly permenble sub- table; very slow-
soil; questionable for tiling. ly permeable
. . ' subsoil.
Fair stability; cracks when dry | High water table; surface drains Not needed_. . _____ Not needed__ - _____ Not sunitable;

ponded or high

water table.
Not suitable;

shallow to bed-
. rock.

Not suitable; sub-
ject to floeding.

Not suitable; sub-
jeet to floeding,
1.

4; high water table.

Not suitable; sub-
jeot to flooding,.

Not suitable; sub-
ject to flooding,

4; high water table,

3; slowly permeable
pan.

4; slowly permeable
pan.
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TABLE 8.—nierpretations of engineering

Suitability as a souree of — Suitability of soils and features affecting engineering
practices for—
Soil series and map
symbaol Farm ponds
Tapsoil Sand and gravel Road fill Highway location
Reservoir area
Vineennes (Vn) ___________ Fair_______| None present.___ . ___ Fair_______ High water table_ _______ Subject to seepage;
lenges of fine sand in
substratum.

Wellston (WmGC, WmC2, Good.._._. None present___._____._ Fair___._. 2 t0 3 feet to bedrock__ __| Not suitable; shallow to
WmD, WmD2, WmE, gsandstone or shale;
WmE2, WnC3, WnhD3, seepage problem.
WnE3, WoF, WoF?2,

WoG).
Whitaker (Wt)_ . _____._ Fair_______ Minor amounts of Fair_ . _.__ High water table__._.__. Rapidly permeable layers
stratified sand below in substratum; seepage
;1. depth of 5t0 6 a problem.
eet.

Zanesville (ZaB, 7aB2, Fair_______ None present___ ___.__ Fair_ . ... Bedrock at a depth of 4 Satisfactory for shallow
ZaC, ZaC2, ZaD, ZaD2, to 8 feet; suseeptible ponds, but may en-
ZaE, ZaE2, ZnB3, to frost damage. counter bedrock; slight
ZnC3, ZnD3). seepage.

Zipp (Zp) e Poor_._____ None present. __ ... Poor_ ... High water table and Yery slowly permeable

flooding. material; no seepage.

1 Ratings 1 through 4 are given to indieate the relative suitability

of the soil for disposal fields for septic tanks.
for the soil ag a whole, in place, and to a depth of 5 feet.

The ratings are
Rating

1 is used for soils considered most suitable; the suitability decreases
ag the numbers inerease, so that a soil with a rating of 4 is considered

least suited.

TanLr 9. —Engineering test data ' for soil samples

Moisture-density :
Soil name and location Parent material BCS Depth Horizon | Maximum | Optimum
report No. dry moisture
density
Bewleyville silt loam: S Fraa-50- Taches Lb.cu.ft. Pereent
NELNWY sce. 26, T. 9 N., R. 3 W, | Cherty limestonc. 21-4 12-39 B2 ______ 100 2
(Modal profile). 21-5 and 6 3948 By~ 100 20
NEUNWI sce. 13, T. 9 N, . 83 W, | Cherty limestone. 23-1 3-11 A2 . 107 18
(Shallow profile). 23-2 1727 B2l . ____ 101 21
23-3 27-46 B22 ______ a9 25
NWLESWY sec. 12, T. 9 N, R. 3 W. | Cherty limestone. 22-1 4-14 A12 . 107 16
(Thicker A horizon than in modal 22-2 29-44 B22__  _ _. 105 19
profile). 22-3 44-63 Bea_ ___.__. 111 17
Bloomfield loamy fine sand:
SWNEY see. 21, T. 9 N, R. 4 W____| Windblown deposits. 5A-2 730 A2 .o 104 14
HA-4 30-78 B21 . .. .. 109 11

See footnotes at end of table.
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properties of soils in Owen County—Continued

Suitability of seils and features affecting engineering practices for—Continued
Farm ponds—Continued )
Agricultural drainage Terraces and Waterways Septie tank !
diversions disposal field
Embankment
Stable; impervious cores and | High water table; surface and | Not needed. Not needed__.__..___| Not suitable; high
blankets. gubsurface drainage necded. water table,
Shallow to bedrock; some stone | Not needed_____________________ Suitable on slopes of | Suitable on slopes of | 3; shallow to hed-
ahove bedrock. 6 to 12 perecnt: 6 to 12 percent; rock,
use carc to avoid use care to avoid
bedrock. hedroek.
Stable; impervious cores and | High water table; subsurface drain- | Not needed_________ Not needed_________ 4; high water table.
blankets if horizons are | apge needed.
mixed.
Stable; impervious eores and | Not Needed____ .. . . . ... .. | Suitable on slopes of | Suitable for slopes 3; slowly permcable
blankcts. 2 t0 12 percent. not too steep for pan.
this practice.
Fair stability ; eracks when dry | Seasonal ponding; surface drains | Not needed______.__ Not needed _________ Not suitable.
because of high content of needed; very slowly permeable
clay. subsoil; questionable for tiling.

taken from 29 soil profiles, Owen County, Ind.

CBR test ? Mechanical analyses * ' Classification
Molded Percentage passing sleve— Percentage smaller ! Plas-
specimen than—- Liquid! ticity

limit ;| index

- T CBR | Swell
Mois- No. 4 [No. 10| No. 40| No. AASHO?® | Unified®
Dry ture 34 (4.7 (2,0 | (0,42 | 200 [ 0,05}0.02]0.007 | 0.002
density [ eon- in. | mm.) | mm.) | mm,) [(0.074 | mm. [ mm. | mm. | mm.
tent mim,)
Lh.eu. ft. Percent | Percent | Percent
98. 0 22.7 8 GG || ____. 100 96 92 70 37 27 54 30 | A-7-6(19).| CII.
102. 5 20. 3 6 1.5 100 99 99 98 &9 84 65 45 36 51 24 | A-7-6(16)_| MH-CH.
€] Q) (% G N PR S 100 99 G0 87 70 35 18 32 12 | A-6(_-.-.| CL,
(M ) )] ) 100 99 1 99 a7 36 82 72 50 37 54 34 | A-7-6(19)_| CH,
™M (" 7 M | 100 99 97 88| 85| 75 55 45 61 36 | A-7-6(20).| CH.
] (7 N {5 T PR R 100 99 92 46 72 33 18 25 5| A4®._ .| ML-CL,
{7 (7 {7 [ () N R SO 100 99 94 92 75 46 33 41 18 | A-7-6(11).| CIL.
(" {7 ™ [ T P 100 98 87 82 T0 45 32 41 20 | A-7T-6(12).| CL.
wao| 42| 38| o [ | wo| e| | &| 5| s5{ 2| ® | ® |A30.__|sp-sm
108. 0 10. 3 21 0 e 100 69 11 10 | 8 7 5 16 (%) A-2-4(0y__| SP-5M.
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TasLe 9— Fngineering test data’® for soil samples taken

Moisture-density 2
Boil name and location Parent material 8C8 Depth Horizon Maximum | Optimum
report No. dry muoisture
density
Cineinnati silt loam: S50 Ind-60- Friches Lb.cft. Percent
SWHENWY sec. 1, T. 9 N, R. 6 W. | Illinoian till. 6—4 and 5 20-52 B2 _______ 102
(Modal profile). 6-7 B0-120 | Ca_____ oI 118 12
NEYEEY see. 2, T. 11 N, R. 4 W. | Illinoian ill. 7-1 1-8 A2 __ 112 14
(Shallow phase). 7-2 C12-50 | B2 ..l 111 16
7-3 50-70 B3 ._______ 114 16
SEMNWI see. 10, T. 9 N, R. 5 W. | Tilinoian i1l 51 0-7 Ap________ 121 11
(Road cut). 82 26-44 B22 _______ 111 17
#-3 5787 Cl____. __.. 123 10
Genesee loam:
NEUNWY sec. 29, T. 10 N, R, 3 W, | Alluvium, 9-1 048 | AC__ ... __ 112 14
(Nonmodal).
NEYSWY sec. 12, T. 9 K., R. 4 W. | Alluvium. 11-1 17—\ Ca_ 111 16
(Upper part of profile loam, lower i
part silt). ‘
NWYNEY sec. 29, T. 10 N., R. 3 W. | Allaviam. 10-1 1 042 | Clo___.__._ 114 15
{(Sandy variant). !
Grayford silt loam :
SElisce. 4, T.IL N, R. 3 W__________ Loess over limestone. 15A-1 14-32 2 - 105 19
15A-2 36-46 B32 and CL. 40 23
MeGary =ilt loam:
SWLSWI{sce. 26, T.9 N, L. 4 W, Slaek-water terrace. 12-2 12-32 B2________ 100 18
{Modal profile). 12-3 32-50 G 108 17
SWUNEHY see. 31, T. 9 N, R. 4 W, | Slack-water terrace, 13-1 210 | A12. . 108 17
{Thinner B22 horizon than in modal 13-2 17-27 B22_ ... 97 24
profile). 132 27+ Ccl.________ 110 19
SWINWLL sec. 28, T. 11 N,, R, 2 W. | Slack-water terrace. 14-1 00-8 Ap ... 103 20
(Grades to Zipp soils). 14-2 14-27 B22.______. 100 21
14-3 27+ Cl_._ . ... 105 20
Negley sandy loam:
NWiSHElgec. 25, T.9N, R.3 W_____ Loess over outwash of | 32—4 16-56 B2 ... 116 13
Ilinoian age. 32-7 a0+ Cl.._ .. 107 12
Otwell silt loarm: .
SW. corner, NW; sec. 25, T. 9 N,, R. | Loess over Illinoian 36-5 15-37 B2 ___ .. 103 23
3 W. lacustrine deposits. 36-6 37-60 B2ém and 102 20
1.
36-7 60-90 C1 and 112 16
c1z,
Parke silt loam: )
SWLNWY gec. 27, T, 11 N, R. 3 W, | Sandy and gravelly 16-2 24-43 | B22________ 192 19
{(Nonmodal). drift Illincian age. 16-3 59-76 B3z ______. 122 11
SBWLEEY, sec. 22, T. 10 N, R. 3 W. | Glacial drift of 17-1 3-12 A2 . 108 18
(Variable substratum). INinoian age. 17-2 18-28 B22________ 117 13
17-3 42-64 B2 __.____ i21 11
NEWEEY sce. 33, T. 11 N, R. 3 W. | Glacial drift of 15-1 3-10 A2 . 106 16
(Deep, sandy substraturm). INlinoian age. 15-2 25-42 B22_ _______ 108 18
15-3 58-01 B32________ 120 12

See footnotes at end of table.
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T17-5687—64

5

CBR test ® Mechanieal analyses *
Molded Pereentage passing sieve— Percentage smaller
speeimen than— Ligquid
. . limit
CBR | Bwell
Mois- No. 4 |No. 10|No. 40| No.
Dry ture Y~ | (A7 | (2.0 {042 ] 200 | 0.05 | 0.02| 0.007 | 0.002
density | con- in., | mm.) | mm.) | mm) | mm.) | mm. | mm. | mm, | mm,
tent (0.074
Iheu.fi. | Percent | Pereent | Pereend
1000 | 19 4 9 0.5 oo | | _____ 100 95 | 90 66 85 22 41
1140 | 125 9 .5 | 100 99 96 90 BA | B0 | 45 28 15 27
107.9 | 133 21 L1 100 il 94 89 700 67| 54 27 18 26
110.3 | 16.7 11 .6 | 100 98 97 a4 74 | 70| 58 43 31 40
108.0 | 13.5 3 .8 | 100 97 96 93 74 | 70| 58 42 31 41
116.8 | 11L& 28 .1 100 06 04 89 60| 51| 36 21 13 20
114.1 | 155 13 | __ 100 95 93 86 58 | B3| 43 32 24 34
120.2 | 10 4 27 .2 ] 100 o7 94 %0 35| 32| 25 19 17 24
107.8 1 13.3 17 B T P S 100 99 74| 60| 35 21 15 26
10531 16.1 19 B I U S 100 92 | 81| 45 25 15 31
™ ™ (M ™ | 100 99 99 98 78 | 66| 38 21 13 26
105. 8 | 18 9 9 B IS I 100 08 84 | 79| 63 38 23 36
85.7 | 23.0 2] 43100 04 o1 89 7h | 72| 64 58 42 77
80.5 | 17.8 1] 35 | ___ 100 99 94| 91| 80 60 42 46
103.8 | 18.3 4| LB |[__...| 100 99 98 95 | 90| 79 60 41 32
Q) ) M [ T PR R, 100 92 71 67 58 31 13 35
(9 Q)] " () N [P N N 100 94 | 90 | ®2 70 45 55
M ™ 1G] (G 100 99 99 98 | 97 | 95 78 48 46
(" M ™M )T P F 100 06 87 | 85| 75 48 26 37
(M 0 Q) () T PR SRR 100 96 | 093 | 85 B3 48 53
M Q) Q) [ TR R IO 100 09 94 | 93| 89 70 42 48
______________________________________________________________________________ )
106.5 | 1L 5 18 B T T R P 100 6 4 3 3 2 Q)
0.2 217 N T N R I AR 100 87| 82| 61 36 25 38
1040 199 11 0 ... 100 59 94 | 89| 69 33 21 48
100.5 [ 154 9 B O R U, 100 78| 69| 46 27 21 36
1005 [ 182 9 T SO S 100 98 93 | 831 70 34 22 36
12220 [ 110 20 N T A A 100 91 29 | 28| 22 16 13 22
i
(" ] (M (5 T S P {100 08 83 | 78| 61 29 17 31
( o " (0 looooaoo-2b 100 96 70| 66| 55 31 22 26
" Q] © |G T 100 1 99 93 50 | 45| 38 30 25 29
(" 6] Q] M ... S | 100 99 90 | 88| 73 35 16 27
(M 0] Q) [ — R 100 09 92 87 68 37 27 33
) M {7} ) T [ 100 a1 38 | 37| 32 24 21 23

Plas-
ticity
index

16
48

25
12
14
23
13
26
24

"

¢
15
21

14

13

14

16
11

Classification
AASHOS® | Unified ¢
A-7-B(11).] ML-CL.
A-6(TY____| CL.
A-4(Ty_.__| ML-CL.
A-6(12)___| CL.
A-7-6(13).| CL.
A-4(5)____| MEL.
A-8(6).___| CL.
A-2-40)__| 8C.
A-4(8)____{ ML-CL.
A-4(8)____| ML-CL.
A-4(8).___| ML-CL.
A-6(100. .| CL.
A-7-6(20)_| CH.
A-7-6(15)_| CL.
A-8(9)____| CL.
A6 ____! CL.
A-7-6(18)_| CH.
A-7-6(14)_| OL.
A-B9)____| ML-OL.
A-7-6(17)_| MH-CH.
A-7-8(15)_| CL.
CA-30)___| SP-8M.
A-6(10). .| ML-CL.
A-7-6(14)_| ML-CL.
A-B(10)___| CL.
A-6(9)____| ML-CL.
A-2-4(0)__| SM-S8C.
A4®)_ | MLcL.
A-4(7)__ | CL.
A-6(4)___| 8C.
A4®____| Mr-CL.
A-6(100.._| CL.
A-6{1).___| 8C.
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TaBLE 9.—Engineering test data’® for soil samples taken

Moisture-density -
Soil name and location Parent material SC8 Depth Horizon | Maximom | Optimum
report No. dry moisture
density
Princeton fine sandy loam: 859 Ind-60- Inches Lb.ewft. Percent
NEENWY sec. 27, T.9 N, R. 4 W____| Windblown deposits. 59-4 12-36 [ B2_________ 121 1
59-6 44-72 Cli_______. 112 13
Rohinson silt loam;
8W. corner, sec. 35, T. 10 N., R. 3 W.__| Iilinoian lacustrine 42-1 0-20 AL 107 17
deposits, 42 4 20-40 | B2m_______ 100 20
426 42-704+| Clg._______ 111 15
Tilsit gilt loam:
NEUNEY, sec. 16, T. 10 N., R. 4 W. | Sandstone. 18-4 16-28 B2l __ ... 102 21
(Modal profile). 156 13-55 | B3m_. __... 106 18
18-7 55—66 Cl__ . 116 15
NEKENWI; see. 32, T. 11 N, R. 4 W. | Sandstone. 19-1 0-8 Ap____._ . 103 19
(Weak pan). 10-2 25-43 | B22m______ 109 18
19-3 52-79 Cl_ . 120 13
SWLNTY see. 3, T. 11 N, R. 4 W. | Sandstone. 20-1 714 A2 L 107 18
(Shallow). 20-2 2446 | B22m______ 106 20
20-3 46-50 Clo_ . 119 12
Vigo silt loam:
BWUBEY see. 26, T. 10 N,, R. 6 W. | Illinoian ilL 3-1 0-23 A .. 109 15
(Modal profile). 3-2 2342 B2m._.____ 105 18
3-3 50-144 | D1______._. 114 16
3-4 144+ D2______.__ 125 10
NWENEY sce. 2, T. 11 N, R. 4 W, Nlinojan till, 4-1 3-12 A2 ____ ... 99 20
{Grades to Ava soils). 4-2 26-38 B22m__._._ 102 20
4-3 52-114 | C1_____- .- 116 12
NEMSWIsec. 2, T. 9 N, R. 6 W. Hlinoian tiil. -1 -8 Ap_____ ... 108 16
(Grades to Ava soilg). 5-2 25-39 | B22m______ 110 17
53 53135 | Cl_._______ 113 16
Zanegville silt loam ;.
NW. corner, NWY sec, 6, T, 10 N,, R. | Loess over stratified 54-5 18-36 | BZand B2m._ 102 20
4 W, . sandstone, siltstone, | 54—8 36-45 B24m._ ____ 100 21
and shale. 54-9 52-62 [ 6} U 107 17
Zipp silty clay loam:
SEMSWYisee. 25, T.ON, R. 6 W______ Glacial cutwash. 561 0-25 | Aand Bg__ 93 23
56-3 25-45 &2 . im 18
56—4 45-100 | C_________ 110 17
1 Tegts performed by Purdue University in cooperation with the =4 0.5 percent of optimum. Specimens are compaected according to
Indiana State Highway Commission and the U.éj. Department of AASHO TDesignation T 99-57, Method B, to within 2= 1 pound per

Commerce, Bureau of Public Roads, in accordance with standard
procedures of the American Association of State Highway Officials
(AASHOQO), except the CBR test.
2Based on the Moisture-density Relations of Soils Using 5.5-1b.
Rammer and 12-in. Drop, AASHO Designation T 99-57, Method C.
8The soil sample is prepared aecording to AASHO besigna,tion
T 8749. Water iz added to bring the moisture content to within

cubic foot of maximum dry density, a surcharge of 35 pounds is
added, and the specimen is soaked from top and bottom for 4 days.
The penetration is performed at a rate of 0.056 inch per minute,
while the 35-pound surcharge is on the specimen. The CBR value
is for 0.1 inch penetration.

+ Mechanical analysesaccording to AASHO Designation T 88-57. Re-
sults by this procedure frequently may differ somewhat from results that



OWEN COUNTY, INDIANA

Srom 29 soil profiles, Owen County, Ind.—Continued

65

CBR test ® Mechanical analyses ¢ Classification
Molded Percentage passing sieve— Pereentage smaller
speeirmen than—
CBR | Swell Liquid, Plas- :
Mois- No. 4iNo. 10:No. 40| No. limit | tieity AASHOGS | Unified ¢
Dry ture - | (47 | (2.0 | (0.42 | 200 | 0.05( 0.02 | 0.007 | 0.002 index
density | con- in. | mm.) | mm.) | mm.) {(0.074 | mm. | mm. | ;m. | mm.
tent mm.)
Lb.cu.fi. | Percent | Pereent | Percent

114. 5 10. 3 12 004 |aooo|ooooo 100 85 28 27 24 15 10 18 Q] A-2-4(0) . | SM.
110. 5 13. 2 30 [ N I 100 81 13 12 9 6 5 i8 ® A-2-4(0)_.) BM,
102. 0 17. 3 21 || o 100 94 97 85| 79| 54 26 15 29 8| A48 ___.| ML-CL,
101. 4 ( 19.3 S| L8 __ 100 99 95| 00| 66 38 28 47 23 | A-7-6(15)_| CL,
112. 5 14, 8 8 .4 ] 100 99 98 04 71 65 46 27 18 32 12 | A-6(8)_.___| CL.
1010 21. 8 10 2 DR I 100 95 o1 74 38 26 33 15 | A-6(10)._.| ML-CL.
106. 4 18.1 11 R T PO 1060 a8 85 80 61 32 23 33 11 | A-6(8)_...| MI-CL,
113. 0 14. 8 2| 0 100 95 92 86 67| 82| 45 28 18 24 9| A-4(6)__..| CL.

N (n M (M 100 98 98 95 88 B5) 653 30 16 35 8| A-4(8._..| ML,

() Q) (" [€) I P B 100 a8 90 | 86| 69 40 26 36 15 | A-6(10)___| CI.

ul Q) " Q) 100 98 93 36 591 55| 46 30 231 30 14 | A-6(7)____| CL.

yl M ] €2 T P S 160 90! 86 ; 70 35 18 36 | A-6(8).___] ML-CL,

{7 ) % ) T U S P 100 96 | 93t 75 43 30 36 17 A-6(11y___| CL.

o] U U] ) 100 04 90 86 68 a7 42 23 14 21 6 ; A-4(7)____| ML-CL,
109. 0 15. 6 21 P A D 100 99 a6 81 73 39 18 12 29 91 A-4(8____| CL.
110. 2 17. 5 3 L5 |.__.. 100 99 96 87 82 63 38 26 50 29 | A-7-G(18).| CL)
113. 2 15. 6 5 .2 100 99 97 92 71l B85 48 30 20 26 11 | A-6(8)____| CL.
123. 5 10. 3 9 .1 | 100 97 93 51 51 48 36 22 13 23 8| A-4(3).__.| CL,

98.0 | 15 2 S [N PSR S 100 99 97 [ 93] 71 42 28 35 10 | A-4(8)____.| ML~-CIL,
101 6 20.3 12 R+ I (SRR JENEDIPN (U 100 99 o 75 42 30 45 22 | A-7-6{14)_| CL.
1121 10. 5 4 .1 | 100 a7 96 92 72 65 54 32 22 31 15 | A-6(9).___| CL.
103. & 14, 8 17 LB 100 99 97 53 80 68 28 17 30 7| A-4(8)____| ML~CL.
109. 0 16. 6 10 L2 100 99 98 96 85 80 65 37 26 40 21 A-6(12)___| CL.
113. 3 14, 6 8 L7 1100 949 97 91 68 65 54 37 29 39 20 | A-6(11)___| CL.

97.0( 19.3 9 /) ISUSURS NE S 100 95| 90| 68 33 20 42 17 | A-7-6(11)_| ML-CL,
102. 0 2L 0 B b P I 100 92 86 66 33 21 41 20 | A-7-6(12)1 C1.,
107. 0 17.1 9 3 | 100 09 99 98 88 82 61 30 18 30 11 | A-8(8)-__.{ CL.

9.6 | 22.7 3 271 | oo 100 09 92 | 97| 88 68 42 54 22 | A~-7-5(16).| MH.

91. 3 183 2 48 |- feeo oo 100 79 77 72 58 37 53 31§ A-7-6(19)_| CH.
109.0 | 17.3 6 - 25 (RN 100 @7 28| 257 20 16 13 23 5| A-2-4(0)..| SM-BC.

would have been obtained by the soil survey procedure of the Soil
Conservation Service (8C8). In the AASHO procedure, the fine
material is analyzed by the hydrometer method and the various
grain-size fractions are calculated on the basis of all the material,
including that coarser than 2 millimeters in diameter. In the SCS8
soil survey procedure, the fine material is analyzed by the pipette
method and the material coarser than 2 millimeters in diameter is
cxeluded from calculations of grain-size fraetions. The mechanieal
analyses used in this table are not suitable for use in naming tex-
tural classes for soils.

iBaged on Standard Specifications for Highway Materials and
Methods of Sampling and Testing (Pt. 1, Ed & : The Classification
of Soils and Boil-Aggregate Mixtures for Highway Construetion
Purposes, AASHO Degignation M 145-49,

¢Based on the Unified Soil Classifieation System, Tech. Memo,
No. 3-357, v. 1, Waterways Expt. Sta., Corps of Engin., Mar. 1953.

"Ingufficient material for CBR test.

¢ Nonplastic.
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Engineering test data

Soil samples of the principal soil types of each of 15
extensive series were tested ai Purdue University in co-
operation with the Indiana State Highway Commission
and the 1.5, Departinent of Commerce, Burean of Public
Roads. The tests were made in accordance with standard
procedures of the American Association of State Highway
Officials (AASHO) to help evaluate the soils for engineer-

mg 3. The test data are given in table 9.

|Table 9 [shows the molsture-density for the soils
sampled. The relation of moisture content and the density
of soil material are important in compaction for engineer-
ing purposes. If a soil material is compacted at succes-
sively higher moisture content, assuming that the compac-
tive effort remains constant, the density of the compacted
material increases until the optimum moisture content is
reached. After that, the density decreases with increase in
moisture content. The highest dry density obtained in the
compaction test is the maximum dry density. Moisture-
density data are important in earthwork because, gener-
ally, optimum stability is obtained if a soil is compacted
to about maximum density when it is at approximately
the optimum moisture content.

In the columns for mechanical analyses, the percentage
of particles of various sizes in the soil material are given.
The size and proportion of particles affect the behavior of
material when it is used for engineering purposes. The
mechanical analyses for the samples shown in table 9 were
made in the laboratory by the combined sieve and hy-
drometer methods. The names for the various sizes of
sand, silt, and clay used by engineers are not equivalent to
the names used by soil scientists. To the soil scientist, for
example, the term “clay” refers to mineral grains less than
0.002 millimeter in diameter, but to the engineer it refers
to mineral grains less than 0.005 millimeter in diameter.

The liquid limit is the moisture content at which the
soil material passes from a plastic to & liquid state. The
plastic limit is the moisture content at which the soil ma-
terial passes from a semisolid to a plastic state,

The plasticity index is the numerical difference between
the liguid limit and the plastic limnit. This index indicates
the range of moisture.content at which a soil is in a plastic
condition. The term nonplastic applies to soils that are
granular or without echesion, for which liquid or plastic
limits cannot be determined.

Table 9 also gives the classification of the soils sampled
according to the AASHO and Unified systems.

Descriptions of Soils

This section is provided for those who want detailed in-
formation about the soils in the county. It describes the
individual goils, or mapping units; that is, the areas on the
detailed soll map that are bounded by lines and are iden-
tified by a symbol. For more general information about
the soils, the reader can refer to the section “General Soil
Map,” in which the broad patterns of soils are described.
The acreage and proportionate extent of each soil mapped
in the county are given irffable 10] Their location is shown
on the soil map at the back of the report.

In the deseriptions that follow, each soil series is first
described, and then the soils in the series. The series de-
seription mentions features that apply to all of the soils 1t
contains. )

As a general rule, only one soil profile is described mn
detail for each series, and that profile is considered to be
representative for all the soils in the series, The deserip-
tions of the soils in the series generally tell how their pro-
files differ from the one given as representative of the
series,

Following the name of each soil, there is a set of symbols
in parentheses. These identify the soil on the detailed
map. The capability grouping as well as woodland suit-
ability grouping are given for each mapping umt. The
capability units and woodland suitability groups are de-
scribed in the section “Use and Management. of the Soils.”

In describing the profile, a letter symbol for example
“Al,” was assigned to the various layers. These letter
symbols have special meaning for soil scientists and
others who make a special study of sotls. Most readers
will need to remember only that all letter symbols begin-
ning with “A” indicate the surface layer; those begin-
ning with “B” indicate subsoil; and those beginning with
“C7 indicate substratum, or parent material.

The boundaries between horizons are described so as
to indicate their thickness and shape. The terms for
thickness are (1) abrupt, if the boundary is less than
1 inch thick; {2) clear, if 1t is about 1 to 214 inches thick;
(3) gradual, if it 1s 215 to 5 inches thick; and (4) diffuse,
if 1t is more than 5 inches thick. The shape of the bound-
ary is described as smooth, wavy, érregular, or broken.

The color of each horizon is described in words, such as
yellowish brown, or can be indicated by symbols for the
hue, value, and chroma, such as 10YR 5/4. These sym-
bols, called Munsell color notations, are used by soil sclen-
tists to evaluate the colors of the soil precisely. For the
soils in this report, color names and color symbols are
given for a moist soil.

The texture of the soil refers to its content of sand,
silt, and clay. Tt is determined by the way the soil mate-
rial feels when rubbed between the fingers, and 1t 1s
checked by laboratory analyses. XFach mapping unit 1s
identified by a textural name, such as fine sandy loam.
This refers to the texture of the surface layer, or A
horizon.

Structure is indicated by the way the individual soil
particles are arranged in larger grains, or aggregates,
and the amount of pore space between the grains. The
structure of the soil is determined by the strength or grade,
the size, and the shape of the aggregates. For example, a
horizon may have weak, fine, blocky structure. For defi-
nitions of other terms used in deseribing soils, refer to the
Glossary at the back of the report,

Atkins Series

In the Atkins series are deep, poorly drained, gray soils
that are strongly acid. The soil profile shows little de-
velopment, other than an accumulation of organic matter
in the surface layer. In Owen County the Atkins soils
are on narrow bottom lands. They were formed in al-
luvial material that washed chiefly from soils underlain by
mixed Illinoian drift, shale, and sandstone.
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Mapping unit Acres | Percent Mapping unit Acres | Percent
Atking silt loam_ . _ . _________________ 215 0.1 || Grayford silt loam, 6 to 12 percent slopes______ 725 0.3
Ava silt loam, 0 to 2 pereent slopes__ .. _______ 704 . 3 || Grayford silt loam, 6 to 12 percent slopes, mod-
Ava silt loam, 2 o 6 percent slopes__________ 5, 104 2.0 erately eroded ____________________________ 3, 600 1.4
Ava silt loam, 2 to 6 percent slopes, moderately Grayford soils, 6 to 12 percent slopes, severely
eroded_ __ ____________ L _______ 4, 716 1.9 eroded - - e 3, 300 1.3
Ava soils, 2 to 6 pereent slopes, saverely eroded. 625 .2 || Grayford silt loam, 12 to 18 percent slopes_____ 775 .3
Ava silt loam, 6 to 12 percent slopes_ 731 . 3 || Grayford silé leam, 12 to 18 perecnt slopes,
Ava silt loam, 6 to 12 pereent slopes, moder- moderately eroded._______________________ 1, 500 .6
ately oroded . ..o ... . 463 .2 || Crayford scils, 12 to 18 percent slopes, severcly
Ava soils, 6 to 12 percent Slopes severely eroded . 535 L2 eraded . .. .. _______ o _________ 1, 360 .5
Ayrshire lﬂam 0 to 2 percent slopes_ _________ 97 o) Grayford silt loam,; 18 to 25 percent slopes_____ 1, 300 .5
Bartle silt loam, 0 to 2 percent slopes_ . _______ 1, 040 .4 || Orayford silt loam, 18 to 25 percent szlopes,
Bewleyville silt logm, 2 to 6 pereent slopes, moderately eroded__ ... ________________ 660 .3
moderately eroded________________________ 95 1y Grayford soils, 18 to 25 percent slopes, severely
Bewleyville silt loam, 6 to 12 percent slopes, eroded_ ___. . 176 .1
moderately evoded - _________________ 102 1y Gmyford silt loam, 25 to 35 percent slopes,.‘___ 475 .2
Bewleyville soils, 6 to 12 percent slopes, Gullied land, glacml drift.._._______._._._._| 1,352 . b
severely eroded.___ ___. . ___ 260 .1 || Gullied land, residuum______________________ 2, 153 .9
Bewleyville silt loam, 12 to I8 percent slopes, Haubstadt silt loam, 0 to 2 percent slopes_ ____ 350 .1
moderately croded____ - _______________. 154 . 1 j| Haubstadt silt loam, 2 to 6 percent slopes.. __. _ 748 .3
Bewleyville soilg, 12 to 18 pereent slopes Haubstadt silt loam, 2 to 6 percent slopes, mod-
severely eroded__________________ __ 312 .1 erately eroded____________________________ 900 .4
Bewleyville silt losm, 18 to 25 pereent slopes___ 321 .1 i Haubstadt soils, 2 to 6 percent slopes, severely
Bloomfield loamy fine sand, 6 to 12 percent eroded _ ___ __ __ o _._.___. 495 .2
slopes__ . _______ 99 ™ Haubstadé silé loam, 6 to 12 perecent slopes,
Bloomfield loamy fine sand, 12 to 18 percent moderately eroded ._______________________ 272 .1
slopes.__ . _____ L _________ 176 .1 || Haubatadt soils, 6 to 12 pereent slopes, severely
Blnomﬁeld loamy fine sand, 18 to 36 percent eroded. . _____________________ .. 275 -1
slopes. . . .. 92 M Hickory seils, 18 to 25 pereent slopes, severely
Cln(‘lnnatl silt loam, 2 to 6 percent slopes___ __ 1, 710 ) eroded_ ___ .. .. ___________ . _______.__ 1, 425 .6
Cincinnati silt loa.m 2 to 6 percent slopes, Hickory silt loamn, 25 to 35 percent slopes - - _ __ 7, 098 2.8
moderately eroded___ . __________________ 2, 225 . 9 || Hickory silt loam, 25 to 35 pereent slopes,
Cincinnati soils, 2 to 6 percent slopes, severely moderately eroded________________________ 3, 250 1.3
eroded _ _ . o ______ 255 . 1 1| Hickory silt loam, 35 to 7 percent slopes_ - ___ 9,724 3.9
Cincinnati silt loam, 6 to 12 pereent slopes_ ___| 1, 620 .6 || Johnshurg silt loam 0 to 2 pereent slopes______ 651 .3
Cincinnati silt loam, 6 to 12 percent slopes, Johnshurg silt loam 2 to 6 percent slopes______ 270 .1
moderately eroded . _______________.______ 4, 650 1.9 || Johnsburg silt loam, 2 to 6 percent slopes,
Cineinnati soils, 6 to 12 perecent slopes, severely * moderately eroded____ . _____________ 125 Q)]
eroded - _____ . ________ . ________ 12, 469 5.0 | Landes fine sandy leam . _________ 310 .1
Cincinnati silt loam, 12 to 18 percent slopes___{ 1, 007 .4 || Markland silt loam, 2 to 6 percent slopes, .
Cincinnati silt loam, 12 to 18 percent slopes, moderately eroded____: . _________________ 60 Q)]
moderately evoded________________________ 2,112 .8 || Markland silt loam, 6 to 12 percent slopes,
Cincinnati soils, 12 to 18 percent slopes, severely moderately eroded________________________ 60 Q)]
eroded - . o _______ 4, 514 1. 8 || Markland seils, 6 to 12 percent slopes, severely :
Cineinnati and Hickory silt loams, 18 to 25 booeroded ..o 110 Q)
percent slopes___ . . ___________ 4, 288 1.7 |, Markland silt loam, 12 to 18 percent slopes,
Cincinnati and Hiekory silt loam, 18 to 25 per- i moderately eroded . _______________________ 50 M
cent slopes, moderately eroded_________. __ 1, 475 .6 || Markland silt loam, 18 to 25 perccnt slopes,
Corydon stony silt loam, 12 to 18 percent slopes_ 65 0] moderately eroded_..___________ . __________ 42 M
Corydon stony sil§ loam, 35 to 70 percent slopes_ 828 .3 || Martinsville loam, O to 2 pereent slopes_______ 145 .1
Dubeis silt loam, 0 te 9 percent slopes________ 8, 750 3. 5 || Martinsville silt loam, 0 to 2 percent slopes____ 140 .1
Duhois silt loam, 2 to 6 percent slopes_ 900 .4 |j Martinsville loam, 2 to é percent slopes, mod-
Dubois silt loam, 2 to 6 percent slopes, moder- i eratelyeroded_____ .. ..o ______ 85 )
ately evoded _ _ ______________________.____ 1, 100 .4 || MeGary silt loam, 0 to 2 percent slopes ———- 450 .2
Hel silt loam 1, 937 .8 || MeGary silt loam 2 to 6 percent slopes, ‘mmod-
Belloam . .. . __.____ 210 | erately eroded_____._______ ... ____ T4 Q)]
Felsilty elayloam__________________________ 440 .2 || Montgomery silty ¢lay loam_________________ 255 .1
Genesee silt loam__ . ______________________ 4, 961 2.0 |: Muek__ . e 46 M
Genesee loam_ _____________________.________ 2, 775 1.1 | Muskingum stony silt loam, 12 to I8 percent
Gravel pits_ ____________________________.. ] o0 ) slopes__ . 70 Q]
Grayford silt loam, 0 to 2 percent slopes___ - _ 300 .1 || Muskingum stony silt loam, 18 to 25 pereent
Grayford silt loam, 2 to 6 percent slopes_ | 1, 330 .5 SLOPOS e 665 .3
Grayford silt loam, 2 to 6 percent slopes, mod- Muskingum stony silt loam, 25 to 35 percent
erately eroded.____________________________ 650 L5 slapes. 2, 010
Grayford soils, 2 to 6 percent slopes, severely Muskingum stony silt loam, 35 te 70 percent
eroded  _____________ . __.. ____ 280 .1 slapes_ . e 4, 325 L7

See footnote at end of table.
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TasLe 10.—Approximate acreage and proportionate extent of soils—Continued

Mapping unit Acres | Percent Mapping unit Acres | Percent

Negley loam, 18 to 25 percent slopes_.________ 310 0.1 || Robinson silt loam_.___ . _ . _________.__ 1, 200 0.5

Negley soils, 18 to 25 percent slopes, severely Shoals YoAM o o e 345 .1
eroded . _ __ ____________ L ____ 530 .2 || Shealssilt loam . ___________________________ 6, 415 2.6

Negley loam, 25 to 35 percent slopes_. . __.___ 3, 769 L5 || Shoalssilty elay loam _______________________ 1, 050 .4

Negley loam, 35 to 70 percent slopes.__ _______ 16 324 6.5 || Btendal silt leam _ . _____ 8, 570 3.4

Negley silt loam, 18 1o 25 percent slopes_____. 913 LA || Strip mines_ - o - 1, 004 .

Negley gilt loam, 18 to 25 percent slopes, mod- Taggart silt loam_._ . ____________________ 150 .1
erately eroded____._____________________.__ 460 . 2 || Tilsit silt loam, O to 2 percent slopes__________ 110 (4

Nineveh loam___.______ _____________________ 80 m Tilsit silt loam, 2 to 6 pereent slopes_._.______ 1, 200 .5

Ockley loam, () to 2 percent slopes__ . _________ 260 . 1 || Tilsit silt loam, 2 to 6 percent slopes, maderately |

Qckiey silt loam, 0 to 2 percent slopes. ... ____ 75 Q] eroded _ . __ . . 1, 500 .6

Otwell silt loam, 0 to 2 percent slopes_________ 325 .1 | Tilsit soils, 2 to 6 percent slopes, severely eroded. 150 .1

Otwell silt loam, 2 to 6 percent slopes__ . ______ 913 . 4 |t Tilsit silt loam, 6 to 12 percent slopes, moder-

Otwell silt loam, 2 to 6 percent slopes, moder- ately evoded . . ___ . ______ L. 215 i |
ately eroded _ _ _ _ _ ___________ . . 656 .3 || Vigo silt loam, 0 to 2 percent slopes..__ .. ____ 8, 862 3.5

Otwell silt loam, 6 to 12 percent slopes__ _..___ 450 .2 |l Vigo silt loam, 2 to 6 percent slopes_________ 2, 200 .9

Otwell silt loam, 6 Lo 12 percent slopes, moder- Vigo silt loam, 2 to 6 pereent slopes, moderately
atelyeroded____________________________._ 450 .2 eroded oo 1, 600 .6

Otwell soils, 6 to 12 percent slopes, severely Vincennes silt loam_________________________ 152 .1
eroded ... . . ________________. 1, 828 .7 || Wellston silt loam, 6 to 12 percent slopes______ 110 (M

Otwell silt loam, 12 to 18 percent slopes_______ 350 .1 | Wellsten silt loam, 6 to 12 percent slopes, mod-

Otwell silt loam, 12 to 18 percent slopes, moder- erately eroded____________________________ 90 O]
ately eroded _______ ____________________ 455 .2 || Wellston soils, 6 to 12 percent slopes, severely

Otwell soils, 12 to 18 percent slopes, severcly eraded - _ .. _____ 130 M
eroded _ _ . ___ L ___ 1, 302 .5 |t Wellston silt loam, 12 to 18 pereent slopes_____ 2, 100 .8

Otwell silt loam, 18 to 25 pereent slopes._ . ____ 880 .8 || Wellston silt loam, 12 to 18 percent slopes, mod-

Otwell silt loam, 18 to 25 percent slopes, moder- erately eroded .. 500 .4
ately eroded. . __ . ____________________ 250 .1 || Wellston soils, 12 to 18 pereent slopes, severely

Otwell soils, 18 to 25 percent slopes, severely eroded_ __ L L. 700 .3
eroded_ ____________ .. ... 150 .1 || Wellston silt loam, 18 to 25 percent slopes_...__ 2, 900 1.2

Otwell silt loam, ealcareous substratum, 35 to Wellston silt loam, 18 to 25 percent slopes, mod-
7O0perecentslopes_ .. _.__ . . . . . 2 502 L0 erately eroded_____ . ___ . ________ . ____._____ 650 .3

Otwell silt loam, calearecus substratum, 25 to ) Wellston soils, 18 to 25 percent slopes, severely
35 percent slopes _ ____________________.___ 1, 436 ] eroded . ___ . _______________ ... 310 .1

Parke silt loam, 2 to 6 poereent slopes_________ 1, 323 .5 || Wellston and Muskingum soils, 25 to 35 pereent

Parke silt loam, 2 to 6 pereent slopes, moder- slopes. . 4, 900 2.0
ately eroded____________________________ 1, 435 .6 Wellston and Muskingum soils, 25 to 35 percent

rarke soils, 2 to 6 percent slopes, severely eroded - 90 M slopes, moderately eroded . __ ______________ 120 ™

Parke silt loam, 6 to 12 percent slopes________| 1, 685 .7 Wellston and Muskingum soils, 35 to 70 pereent

Parke silt loam, 6 to 12 percent slopes, moder- slopes. oo 1, 820 .7
ately eroded_ ____________________________ 1, 020 .4 || Whitaler silt loam ... ________________ 153 .1

Parke soils, 6 to 12 percent slopes, severely Zanesville gilt loam, 2 to 6 percent slopes______ 1, 913 .8
eroded - o eo- , 340 .5 || Zanesville gilt loam, 2 fo 6 percent slopes,

Parke silt loam, 12 to 18 pereent slopes. .- ... 175 .1 moderately ereded_ . ___ . ____ 1, 415 .6

Parke silt loam, 12 to 18 percent slopes, moder- Zanesville goils, 2 to 6 percent slopes, severely
atelyeroded_____________. . ... _________ 585 .2 eroded .. il 135 D]

Parke soils, 12 to 18 percent slopes, severely Fanesville silt loam, 6 to 12 percent slopes__ . __ 1,150 )
evoded . . . . _ ____ __ o _____ 890 .4 || Eanesville silt loam, & to 12 percent slopes,

Philo silt loam . . _________________________ 1, 644 L7 moderately eroded_______________________ 3, 100 1.2

Pike silt loam, 0 to 2 percent slopes___________ 670 .3 || Zanesville soils, 6 to 12 percent slopes, severely

Pike silt loam, 2 to 6 percent slopes, moderately eroded . __ L _______ 3, 540 1.4
eroded . 255 .1 || Zanesville silt loam, 12 to 18 percent slopes____| 1, 265 .5

Pope sitt loam . _ _ . ________ . ___. 1, 732 7 || Zanesville silt loam, 12 to I8 pereent slopes,

Pope loam__ . ___ L _____ 510 .2 moderately eroded___ - ___________________ 1, 900 .8

Prineceton fine sandy loam, 2 to 6 pereent slopes_ 649 .3 || Zamnesville sails, 12 to 18 percent slopes, severely

Princeton fine sandy loam, 6 to 12 percent slopes_ 160 .1 eroded ____ L ______ 2, 200 .9

Princeton fine sandy loam, 6 to 12 perecnt Zanesville gilt loam, 1% to 25 percent slopes__ __ 457 .2
slopes, moderately eroded. . _______________ 144 .1 || Zanesville silt loam, 18 to 25 percent slopes,

Prineeton fine sandy loam, 12 to 18 percent moderately eroded . _________________.___ 355 .1
slopes, moderately evoded ___ ______________ 168 .1 || Zippsilty elay loam_ _ .. . ____ 625 .2

Princeton fine sandy loam, 18 to 23 percent Lake o il 960 .4
slopes, moderately eroded___ ______________ 364 .1

Quarries. . ___________ 264 .1 Total - o 250, 240 100. ¢

Riverwash_ ___ .. 200 -1

1 Less than 0.05 percent.
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The Atking soils are closely associated with the well
drained Pope, the moderately well drained Philo, and
the imperfectly drained Stendal soils. The associated
soils wers formed in strongly acid alluvial material, sim-
ilar to that In which the Atking soils developed.

Representative profile of Atkins silt loam (SW14NE14
sec. 13, T.10N.,R. 5 W.) :

Al—0 to 4 inches, gray (10¥XR 6/1) silt loam with many, me-
dium, distinet mottles of dark yellowish brown (10YR
4/4) ; moderate, fine and medium, granular structure;
friable ; abundant roots; slightly acid; clear, emooth
boundary.

(1—4 to 11 inches, dark-gray (10YIR 4/1) silt loam with many,
medinm, distinet mottles of dark brown (7.5YR 4/4);
weak, fine and medium, subangular blacky structure;
friable; plentiful roots; medium acid; clear, smooth
boundary.

.02—11 to 24 inches, gray (10YR 6/1) silt loam with common,
fine, distinct mottles of dark brown (7.5YR 4/4);
massive; friable: few roots; strongly acid; clear,
smooth boundary.

C3—24 to 34 inches, gray (10YR 6/1) silt loam with many, -

coarse, distinet mottles of dark brown (7T.3YR 4/4) ;
massive; friable; very few roots; medium aecid; clear,
smooth boundary.

C4—384 inches -, gray (10YR 6/1) stratified loam, silt loam,
and fine sandy loam; many, ecoarse, distinet mottles
of dark brown (7.5YR 4/4) ; massive; friable; strong-
1y acid.

Atkins silt loam (A.—This is the only Atkins soil
mapped in the county. Its surface layer is strongly acid
if it has not been limed. The soil material below a depth
of 30 inches is strongly acid or medinm sacid.

This soil is generally back from the main streams and
is adjacent to the uplands. It is in low areas where much
seepage occurs and where flooding is frequent in winter
and spring. - Artificial drainage 15 hard to establish be-
cause of the poor natural drainage, low position, and diffi-
culty in obtaining adequate outlets. If surface draingare
used, however, this soil generally can be drained suffi-
ciently to be used for pasture. Where drainage is ade-
quate, corn and soybeans can be grown successfully.

A large acreage of this soil has never been cleared, and
many cleared areaz are now idle. If the soil ig used for

asture, large amounts of lime and of a fertilizer that
meludes nitrogen are needed for good yields. The best
plants for pasture are shallow-rooted legumes, such as
ladine clover, and grasses that tolerate welness., The soil
should not be pastured when wet. Good pasture manage-
ment is especially important and should include rotating
livestock from one field to another. (Capability unit
Vw-1; woodland suitability group 11)

Ava Series

In the Ava series are deep, moderately well drained,
nearly level to sloping soils. These soils have a dark-
brown surface layer, a dark yellowish-brown subsoil, and
3 moderately developed fragipan. They developed in 30
to 50 inches of loess underlain by till, and they are leached
free of carbonates to a depth of 10 feet or mmore. The Ava
soils are in small areas throughout the glaciated part of
the county. They occupy the breaks of shallow drainage-
ways that extend into the Vigo flats, and they are on ridge-
tops in the more rolling areas.

. permeability

The Ava soils are closely associated with the imper-
fectly drained Vigo and the well-drained Cincinnati soils.
All these soils developed from the same kind of parent
material.

Representative profile of Ava silt loam, 2 to 6 percent
slopes (SE14SE1j sec. 10, T. 10 N, R. 5 W.) :

Ap—0 to 8 inches, dark-brown to brown (10XR 4/3) silt loam ;
moderate, medium, granular structure; friable; neu-
tral; abrupt, smooth boundary.

A28 to 12 inches, brown (I0YR 5/3) silt loam; weak, me-
dium, subangular blocky structure; friable; strongly
acid ; elear, smooth boundary.

B1—12 to 16 inches, dark yellowish-brown (10YR 4/4} silt
loam ; moderate, medium, subangular blocky siruc-
ture; friable, stromngly acid; clear, gmooth boundary.

RB21t—16 to 24 inches, grayish-brown (10YR 5/2) light rilty
clay loam; common, fine, distinet, yellowish-brown
(10YR 5/4) mottles; moderate, medium, subangular
blocky structure; firm; strongly acid; clear, smooth
houndary.

B22x—-24 to 30 inches, light brownish-gray (10YR 6/2) =ilty
clay loam; many, medinm, distinet, yellowish-brown
(10YR 5/6) mottles; moderate, medium, prismatic
structure that breaks to moderate, medium, subangu-
lar blocky; firm; moderately developed fragipan,
strongly acid; gradual, smooth houndary.

E23x—30 to 46 inches, yellowish-brown (10YR 5/4) silty clay
leam; many, medinum, distinet, light brownish-gray
(10YR 6/2) mottles; strong, coarse, prismatic strue-
ture that breaks to strong, coarse, subangular blocky;
firm ; moderately developed fragipan; thin, brown

(10YR 5/3) clay fillms on the faces of peds; very
strongly acid; gradual, smooth boundary.

IIB31x—46G to 58 inches, light yellowish-brown (10YR 6/4)
gritty silt loam with many, light brownish-gray (10¥YR
6/2) silt streaks and gray (10YR 5/1) clay films;
wealk, coarse, prismatic structure; friable ; many black
manganese concretions; very strongly acid; gradmal,
smooth boundary.

IIB32—58 to 140 inches, brown (10YR 5/3) to yellowish-brown
{10YR 5/4)} loam till with varying amounts of light
brownish-gray (10¥YR 8/2) silt streaks; massive; fri-
able; very strongly acid, becoming less acid with
increasing depth.

ITC—140 inches <, grayish-brown (10YR 5/2) loam till ; mas-
sive; friable; calcareous.

The color of the surface layer ranges from dark gray
in forested areag to darl brown in cultivated fields. The
depth to the fragipan and the degree of development var-
ies with the slope. The soils that have slopes of 0 to 6
percent have a more strongly developed fragipan than the
soilg that have slopes greater than 6 percent. The thick-
ness of the loess ranges from 30 to 50 inches. Although
the profile i generally leached free of carbonates to a
depth of 10 feet or more, some areas of Ava soils are in-
cluded that are underlain by leached till over sandstone or
shale bedrock at a depth of 50 to 70 inches.

The Ava soils are low in available phosphate and low
to medium in potash. The content of organic matter iz
medinm to low. Moisture-supplying capacity is good, and
is moderate. The penetration of roots is
somewhat limited by the fragipan in the lower part of the
subsoil. These soils are very strongly acid if they have
not been limed.

The main problem in cultivating these soils iz erosion.
Terraces and diversions or suitable.cultural practices
shonld be used to help control erosien. These soils are
suited to most of the crops grown in the county, and they
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are moderately productive.
lime and fertilizer.

Ava silt loam, 0 to 2 percent slopes (GnA}.—The pro-
file of this soil is similar to the one deseribed for the
gerles. It is on nearly level ridgetops in rolling areas
and in small areas on the outer edges of the Vigo flats.

Small areas of an imperfectly drained Vigo soil are
included in the mapped areas of this soil.

Runoff is slow and little erosion occurs on Ava silt
loam, O to 2 percent slopes. The small areas of this soil
are generally managed with the adjeining seils. (Capa-
bility unit I1s-5; woodland suitability group 9)

Ava silt loam, 2 to 6 percent slopes (GnB).—The pro-
file of this soil 1s described as representative of the series.
This soil is on_gently rolling, rounded ridges with steeper
Cincinnati soils, and it is on the broader ridges with the
nearly level Vigo soils. Runoff is medium. Small areas
of an imperfectly drained soil are included in the mapped
areas of thig soil,

Most of the acreage is in cultivated crops, but some
areas on ridges between the steeper draws are in perma-
nent pasture or forest. The areas are generally small and
are managed the same way as the adjoining soils. A
few arens that have longer slopes are managed separately.
If this soil is cultivated, erosion is the major hazard. Itis
generally necessary to control erosion by using terraces
and diversions or suitable cultural practices. Seepy or
wet spots may require drainage. This soil is well suited to
row crops. If it is managed properly, good yields can he
obtained consistently. (Capability unit ITe-7; woodland
suitability group 9)

Ava silt loam, 2 to 6 percent slopes, moderately
eroded {GnB2.—The profile of this soil is similar to the
one described for the series. The present plow layer is
partly yellowish-brown light silty elay loam that was
formerly subseil. In some places the present surface
layer 1s made up entirely of material that was formerly
subsoll. A few small areas have been severely eroded,
and there are a few shallow gullies. This soil is on gently
sloping ridges adjacent to steeper soils and on breaks
from the nearly level areas. Runoff is medium.
Included in the mapped areas of this soil are some small
areas of an imperfectly drained soil,

Most of the acreage iz cultivated. The soil is well
suited to cultivated crops, and if it is managed properly,
good yields can be obtained consistently. Terraces and
diverstons or suitable cultural practices are necessary to
control erosion. Occasional wet or seepy spots may re-
quire drainage. The small areas of this soil are generally
managed in the same way as the adjoining soils. {Capa-
bility unit 1Te=T; woodland suitability group 9)

Ava soils, 2 to 6 percent slopes, severely eroded
(GoB3).—The profile of these soils is similar to the one
described as typical for the series. Most of the original
surface layer, however, has been removed by erosion, and
the present surface layer is now predominantly yellow-
1sh-brown silty clay loam. In places there are some shal-
low gullies and an occasional deep gully.

These soils are generally on the upper ends of drainage-
ways and extend into imperfectly drained, nearly level
areas and gently sloping ridges. Runoff is medium. The
moisture-supplying capaeity is a little lower than that
of the uneroded soils. A few small areas of an imper-

The crops respond well to
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fectly drained soil are included in the mapped areas of
these soils. ‘

Most of the acreage is cultivated. The plowed soils
are likely to be cloddy, and a good seedbed 1s difficult to
prepare. These soils are suited to cultivated crops, but
they cannot be farmed so intensively as the uneroded
Ava silt loam, 2 to 6 percent slopes. Terraces and diver-
sions or suitable cultural practices are needed in most
places to help control ercsion. (Capability unit I1Te-7;
woodland sultability group 9)

Ava silt loam, 6 fo 12 percent slopes [GnC}—This
soil has a profile similar to the one described for the
series. Its slopes are predominantly 7 to 8 percent. It
is not extensive and is generally in small areas with steeper
soils.

This soil is used chiefly for permanent pasture or forest.
Erosion is a problem on the cultivated areas. Under
proper management timber grows rapidly and is of good
quality. (Capability unit IITe-7; woodland suitability
group 9)

Ava silt loam, 6 to 12 percent slopes, moderately
eroded (GnC2).—This soil has a profile similar to the cne
deseribed for the series, but the fragipan is less well
developed. The surface layer has mixed in it a mod-
erate amount of yellowish-brown silty clay loam that
wag Tormerly subsoil. This soil is generally on sloping
breaks around drainagewnys that extend into the nearly
level, imperfectly drained Vigo flats. The slopes are
mainly T to 8 percent. A few small areas have been
severely eroded, and in some places there axve a few shallow
gullies. Included in the mapped areas of this soil are
small areas of an imperfectly drained Vigo soil and of a
well-drained Cincinnati soil.

Most of the acreage is cultivated, but a small acreage is
idle or in pasture. Runoff is fairly high, which creates
an erosion problem, Terraces and diversions or suitable
cultural practices are needed in most places to help control
erosion. An occasional seepy spot may require drainage.
{Capability unit ITIe-7; woodland suitability group 9)

Ava soils, 6 to 12 percent slopes, severely eroded
(GoC3l—The profile of these soils is similar to the one
described for the series, but the fragipan is less well
developed. Most of the original surface layer has been
removed by erosion. The present surface layer is pre-
dominantly yellowish-brown silty clay loam. In places
there are some shallow gullies and an oceasional deep
gully.
~ “These soils are generally along the breaks and drain-
ageways that extend into the flats occupied by imperfectly
drained Vigo soils. Their slopes are mainly 7 to 8 per-
cent and a little steeper. Runoff is medium. The mois-
ture-supplying capacity is a little lower than that of
the uneroded soils. Included in the mapped areas of
these soils are a few small areas of an imperfectly drained
soil.

Most. of the acreage is in cultivation, but some areas
are in permanent pasture or are idle. The plowed soils
are likely to bhe cloddy, and a good seedbed is diffienlt to
prepare. These soils should be farmed less intensively
than the uneroded Ava silt loam, 6 to 12 percent slopes,
and they require more intensive conservation practices.
They are probably best suited to hay and meadow crops.
Erosion is a serious problem. Terraces and diversions
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or suitable cultural practices are needed in most places to
help prevent further erosion. An occasional seepy or wet
gpot may require drainage. (Capability unit IVe-T;
woodland suitability group 9)

Ayrshire Series

The Ayrshire soils are deep and imperfectly drained.
They have a dark grayish-brown surface layer and a sub-
soil that is gray and mottled. These soils developed in
Tairly thick deposits of caleareous, windblown coarse siit
and fine sand.

The Ayrshire soils are in nearly level areas or in slight
depresgions in the uplands. They are associated with the
well-drained Princeton soils, which developed from simi-
lar parent material.

Representative profils of Ayrshire loam, 0 o 2 percent
slopes (NW. corner NW14 sec. 2, T. 10 N, R. 6 W.):

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) loam with
common, fine, faint, gray (10YR 6/1) mottles; weak,
medium, granular structare ; friable ; neutral ; abrupt,
smooth boundary.

A28 to 15 inches, pale-brown (10YR 6/3) loam with many
fine, distinet mottles of yellowish brown (10YR 5/8) ;
weak, thick, platy structure; friable; slightly acid;
clear, smooth boundary.

B1--13 to 21 inches, light brownigh-gray (10XR 6/2) loam
with common, fine, distinet mottles of strong brown
(7.5Y¥R b/6) ; weak, coarse, subangular blecky strue-
ture; friable; strongly acid; clear, wavy houndary,

B21t-—21 to 30 inches, light-gray to gray (N 6/0) light silty
clay loam with common, medium, distinct mottles of
strong brown (T.5YR §5/8) ; wealk, coarse, subangular
blocky structure; firm ; light-gray o gray (10YR 6/1)
clay films and fine sand films; some grit; medium
acid; clear, wavy boundary.

B22t—30 to 39 inches, light-gray to gray (10YR 6/1) silty
clay loam with many, medium, distinet mottles of
strong brown (7.5YR 5/8) ; weak, coarse, subangular
bMocky structure; firm; light-gray to gray (10YR
6/1) clay films and fine sand films ; some grit; medinm
acid; clear, wavy boundary.

Ba3t—239 to 52 inches, light-gray to gray (N 6/0) clay loam with
many, fine, distinct mottles of strong brown (7.5YR
6/8) ; weak, coarse, subangular blocky struecture;
firm ; light-gray to gray (N 6/0), thin films of clay
and fine sand ; medinm acid.

C1—52 to 70 inches, yeliowish-brown (10 YR 5/6) and strong
brown (7.5YR 5/8) fine sandy loam; massive; very
friable; grayish-brown (I10YR 5/2) Dbands of silty
clay loam ; glightly acid.

(2—70 to 80 incheg, light brownish-gray {10YR 6/2) silt Ioam
with common, medium, distinet mottles of sirong
brown (7.5YR 5/6) ; massive; neutral.

(3—80 inches +, gray (10YR 5/1) silt; calcareous.

In some places the texture of the surface layer is fine
sandy loam. The depth to caleareous silt and sand in some
places is only about 60 inches, but in other places it is 80
Inches or more.

The Ayrshire soils are low in available phosphate and
potash and low in content of organic matter. They are
slow in permeability and high in moisture-supplying
capacity. Runoff is slow or very slow,

Ayrshire loam, 0 to 2 percent slopes (AyA}l—This is
the only soil of the Ayrshire series mapped in the county.
The main problem in managing it is excess water. Drain-
age is necessary to maintain good yields of cultivated
crops. 'Tile and surface drains generally are satisfactory
in overcoming wetness. Unless it has been limed, this soil
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is medium acid. Where it has heen drained and limed,
crops respond well if a large amount of fertilizer is
applied.

This soil is suited to most of the crops grown in the
county, and it is moderately productive. Shallow-rooted
legumes are generally grown instead of alfalfa because of
the excess water in the subsoil in spring. A large amount
of nitrogen for corn normally gives good results. (Capa-
bility unit ITw-2; woodland suitability group 5)

Bartle Series

The Bartle soils are moderately deep or deep, imper-
fectly drained soils on low stream terraces. They have a
gray to grayish-brown surface layer, a gray, mottled sub-
soil, and a weakly developed fragipan. These soils de-
veloped in stratified silt, clay, and fine sand washed mainly
from areas underlain by sandstone, siltstone, shale, and
Tllinoian till.

The Bartle soils are closely associated with the well
drained Otwell, the moderately well drained Haubstadt,
and the very poorly drained Vincennes soils, all of which
developed in parent material similar to that of the Bartle
soils. The Bartle soils are similar to the Dubois soils in
color and natural drainage, but they are at a Jower eleva-
tion than those soils and have a more weakly developed
profile. The Bartle soils also have less clay in the subsoil.

Representative profile of Bartle silt loam, 0 to 2 percent
stopes (SE1,SELNW14 sec. 11, T. 10 N, R. 6 W.):

Ap—0 to 8 inches, gray (10YR 5/1) silt loam; moderate, fine,
granular structure; friable; neuatral; abrupt, smooth
boundary.

A28 to 13 inches, gray {10YR 6/1} silt loam with common,
fine, distinet mottles of yellowish brown (10YR 5/6)
and brownish yellow (10YR G/6) ; moderate, medium,
platy struecture; friable; neuiral; clear, wavy
boundary.

B1-13 to 17 inches, gray (10YR 6/1) silt loam with common,
fine, distinct mottles of yellowish brown (10YR 5/6) ;
weak, medium and thick, platy structure; friable;
very strongly acid; clear, irregular boundary.

B21x—17 to 86 inches, gray (10YR 6/1) silt loam with many,
fine, distinet mottles of yellowish brown (10YR 3/6) ;
moderate, medinm and coarse, prismatie structure
{mediom in upper part and coarse in lower part) ;
friable and fragile (fragipan); very strongly acid;
clear, wavy boundary.

29Bx—36 to B0 inches, gray (10¥R 6/1) light silty clay loam
with many, medium, distinet mottles of yellowish
brown (10 YR 5/8) ; massive; firm and fragile (fragi-
pan); gray (10YR 5/1) flows of clay are present;
thin, gray silt films on peds; many old reot channels
and wormholes are filled with gray silt; very
strongly acid ; clear, wavy boundary.

C—50 to 70 inches -, gray (10YR 6/1), stratified silty clay
leam, loam, silt, and fine sand with streaks and
splotches of yellowish brown (10YR 5/8) ; massive;
firm: medium acid, but neuwtral and in some places
caleareous at a depth of about 10 feet,

In some areas the profile is more mottled and less gray-
ish than the profile Ic{escribewzl. The texture in the upper
part of the B2 horizon ranges from light silty clay loam to
silt loam,

The Bartle soils are low in available phosphate, potash,
and organic matter. They are slow in permeability and
high in meisture-supplying capacity. Runoff is slow or
very slow. These soils are very strongly acid.
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Bartle silt Joam, 0 to 2 percent slopes [BoA).—This is
the only Bartle soil mapped in the county. Most areas
are nearly level, but some small areas are gently sloping.
Minor areas of a lighter gray, more poorly drained soil
are included in the mapped areas of this soil.

The major problem in managing this soil is excess water.
Drainage is needed to maintam good yields of cultivated
crops. Tile and surface drains generally are satisfactory
in overcoming wetness. Where the soil has been drained
and limed, crops respond well if a large amount of fer-
tilizer is added.

This soil is suited to most of the crops grown in the
county, and it is moderately productive. Shallow-rooted
Jegumes are generally grown instead of alfalfa because
ot the excess water in the subsoil in spring. A large
amount of nitrogen for corn normally gives good resulfs,
(Capability unit TTw-2; woodland suitability group 5)

Bewleyville Series

In the Bewleyville series are deep, well-drained, gently
sloping to moderately steep soils that have a surface layer
of dark-brown silt loam. = The lower part of the subsoil
1s reddish-brown silty clay or clay. These soils were

formed in shallow loess, 18 to 48 inches thick, over mate--

rial that weathered from impure, cherty limestone. The
upper horizons developed in the loess, and the lower hori-
zons, in material weathered from the underlying cherty
limestone. Depth to the unweathered limestone is gen-
erally about 60 inches or more. Sinkholes are common in
most areas,

The Bewleyville soils are mainly in the souteastern
part of the county. They are below and adjacent to soils
formed in material from standstone, and above and adja-
cent to lakebed soils,

Representative profile of Bewleyville silt loam, 6 to 12
percent slopes, moderately eroded (NE. corner of NWi4
sec. 26, T. 9 N, R. 3 W, about 300 feet E. of county road
in an abandoned field where the slope is 7 percent) :

Ap—0 to 8 incheg, dark-brown (10YR 4/3) silt loam ; moderate,
mediwm, granular structure; friable: medinm acid;
ahrupt, smooth boundary.

A2—38 to 9 inches, yellowish-brown (10YR 5/4) silt loam ; weak,
fine, subangular blocky structure; friable; medinm
acid; elear, smooth houndary.

_BI—9 to 12 inches, dark-brown (T.5YR 4/4) silt loam ; mod-
erate, fine, subangular hlocky structure; friable ; me-
dium acid ; clear, smooth houndary.

B21t—-12 to 21 inches, dark-hrown {7.5YR 4/4) silty clay loam ;
moderate, mediuvm, angular and subangular blocky
structure; firm; medium acid; gradual, smooth
boundary.

B22t—21 to 89 inches, dark-brown (7.5TR 4/4) silty clay loam
with thin, reddish-brown (5YR 4/4) clay coatings on
peds; moderate, medium, angular and subangular
blocky structure; firm (loess-residuum boundary} ;
strongly acid; gradual, smooth boundary.

B23t—39 to 43 inches, yellowish-red (5YR 4/6) silty clay loam
with some thin, light-gray (20YR 7,/2) coatings of silt
on peds and some thin, reddish-brown (5YR 4/4) clay
films ; moderate, medium and eoarse, angular blocky
structure; firm; very strongly acid; clear, smooth
boundary,

* After this report and the soil map had been prepared for publi-
cation, the seils in this county that were ealled Bewleyville were
claggsified as Crider.
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ITB24t—43 to 48 inches, red (2.5YR 4/8} silty clay with many
black concretions of manganese and iron; moderate,
medium and coarse, angular blocky structure; firm;
very strongly acid ; clear, smooth houndary.

ITB25t—48 to 44 inches, dark-red (2.5YR 3/6) clay with many
black coneretions of manganese and iron; massive;
very firm; plastic and very sticky when wet: about
80 percent chert fragments 1 inch to 2 inches in di-
ameter ; medium acid in upper part, becoming cal-
careous within about an inch of limestone rock ; clear,
wavy boundary.

R—354 inchey -+, limestone bedrock.

Depth to bedrock ranges from about 50 to 100 inches.
The amount, of chert in the horizon just above the bedrock
ranges from very little to as much as 70 percent of the
horizon. In some gently sloping areas, the soil is deeper
to bedrock, is moderately compact, and has gray streaks
of silty material in the B2 horizons. The silty material,
or loess cap, is generally 30 to 48 inches thick on gentle
slopes and 18 to 30 inches thick on the steeper slopes.

The content of organic matter in the plow layer is me-
dium to low, and the moisture-supplying capacity is good.
Runofl is medium to rapid. Natural fertility is moderate,
and the reaction is medium to strongly acid, except where
the soil has been limed. Response to lime and fertilizer
is very good.

Erosion is a major problem on the Bewleyville soils.
Many areas have been severely eroded, and some have been
taken out of cultivation because of serious gullying. These
soils are well suited to meadow and pasture crops, par-
ticularly alfalfa and bluegrass. Where the slope permits
and erosion is controlled, most crops commonly grown in
the county can be grown successfully.

Bewleyville silt loam, 2 to 6 percent slopes, mod-
erately eroded (BvB2).—This soil is on ridgetops adja-
cent to steeper Bewleyville soils. Its prolfile is similar to
the one described as representative of the series, but the
silty materia] is generally about 48 inches deep, and depth
to bedrock is about 70 to 80 inches or mote. }fj[n addition,
the horizons below the plow layer are generally thicker.
In some places there is a weakly developed fragipan: in the
profile. This soil is productive, but it is in small areas
assoclated with steeper soils. (Capability unit IIe-1;
woodland suitability group 1)

Bewleyville silt loam, 6 to 12 percent slopes, mod-
erately eroded (BvC2).—The profile of this soil is the one
described as typical for the series. This soil is not exten-
sive; it ocenrs in scattered areas, along with gently slopin
and moderately steep soils. In the more sloping anﬁ
eroded areas, the surface layer of dark-brown silt loam is
thinner than in other areas. In small areas the present
surface layer is made up of dark yellowish-brown material
that was formerly subsoil. Runoff is medium.

This soil is well suited to most of the crops commonly
grown. It erodes easily, however, if it is cultivated.
(Capability unit I¥Te-1; woodland suitability group 1)

Bewleyville soils, 6 to 12 percent slopes, severely
eroded (BwC3l.—Most of the original surface layer of
these solls has been lost through erosion. In more than
half of the acreage, the present surface layer is made up
of dark-brown sifty clay loam that was formerly subsoil.
In some places there are deep gullies that extend to bed-
rock. Runoff is medium to rapid.

Much of this soil is cnltivated. The soil is probably
best suited to small grain and meadow or to permanent
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pasture.
grouy 1)

Bewleyville silt loam, 12 to 18 percent slopes, mod-
erately eroded [BvD2}.—The profile of this soil is similar
to the one described as representative of the series. Bed-
rock is 10 to 15 inches nearer the surface, however, and the
silty material and all the horizons are a little thinner. A
few deep gullies extend to bedrock. Runoff is rapid, and
the hazard of erosion is serious. A few small areas are
only slightly ercded. (Capability unit IVe-1; woodland
suitability group 1} :

Bewleyville soils, 12 to 18 percent slopes, severely
eroded (BwD3l—Most of the surface layer of these steep
solls has been lost through erosion. In more than half of
the acreage, the present surface layer is mads up of dark-
brown silty clay loam that was formerly subsoil, Bedrock
is 10 to 15 inches nearer the surface than in the representa-
tive profile, and the silty material and all the horizons are
a little thinner. In places deep gullies extend to hedrock.
Runoff 1s rapid, and these soils erode easily if they are not.
protected.

Much of the acreage is idle or is in poor-quality pasture.
Under proper management, however, these soils produce
excellent pasture. (Capability unit VIe-1; woodiand
suitability group 1)

-Bewleyville silt loam, 18 {0 25 percent slopes (BvEl.—
The profile of this =oil is similar to the one described as
representative of the series, except that all the horizons
are thinner and there has been little erosion. The silty
material 1s only 18 to 30 inches thick, and depth to hedrock
is about 50 inches. Sinkholes occur in many places. In
some areas around the sinks, the slopes are ag steep as 30
percent. Runoff is rapid. Most of the acreage is in forest.
(Capability unit VIe-1; woodland snitability group 6)

Bloomfield Series

In the Bloomfield series are very deep, somewhat ex-
cessively drained, rolling to very steep soils that are some-
what hummocky. The surface layer is dark-brown to
yellowish-brown loamy fine sand. The subsoil, at a depth
of 8 feet or more, consists of bands of loose fine sand and
coherent fine sandy loam. The bands of fine sand and
fine sandy loam range from 14 inch to 10 to 20 inches in
thickness. These soils developed in windblown, caleareous
fine sand in the uplands adjacent to the valley of the West.
Fork of the White River. They generally are not more
than one-half mile from the bottom lands.

The Bloomfield soils are closely associated with the
Princeton soils, which also formed in windblown material.
They contain less silt than the Princeton sotls, and they
lack a continuous textural B horizon at a depth of 18 to
36 inches.

Representative profile of Bloomfield loamy fine sand, 6
to 12 percent slopes (SW1/NE1 sec. 21, T.9 N, R. 4 W,
100 feet N. of county road sbout 1 mile E. of Freedom
where the slope is 8 percent) :

Ap—0 to T inches, dark-brown (10YR 3/3) loamy fine sand;
wezgk, fine, granular structure; very friable; slightly
acid; abrupt, smeoth boundary.

A21—7 to 11 inches, brown (10YR 5/3) loamy fine sand ; single

grain; very friable; slightly acid; clear, smooth
boundary.

(Capability unit IVe-1; woodland suitability

A22--11 to 30 inches, light yellowish-brown (10YR 6/4) loamy
fine sand; single grain; very friable; slightly aeid;
abrupt, wavy houndary.

A28 and B2t—30 to 78 inches, light brownish-gray (10YR 6/2)
fine sand with many discontinuous bands of dark-
brown (7.5YR 4/4) fine sandy loam; the bands are
4 to 6 inches apart and 15 to 1 inch thick in the upper
part; single grain; very friable; between a depth of
54 and 78 inches, the bands of fine sandy loam to
sandy clay loam comprise about one-balf of the
horizon; medium acid in the upper part but neutral
in the lower part; clear, wavy boundary.

C—78 inches +-, very pale brown (10¥R 7/3) fine sand ; single
grain; very friable; calcareous.

The thickness of the bands in the B2 horizon ranges
from 1/16 inch to 4 inches or more. The texture of the
bands ranges from fine sandy loam to sandy clay loam.
Depth at which the bands occur ranges from about 80 to
36 inches, and the thickness of the Lorizons between the
bands ranges from 1 inch to 6 inches or more. In many
places a layer of sandy clay loam, 10 to 20 inches thick, s
at a depth of 40 to 80 inches.

The content of organic matter and natural fertility are
low. The moisture-supplying capacity is low for shallow-
rooted crops and fair for deep-rooted crops. There is
little runoff because the soils have rapid permeability.
The major problem is droughtiness and some wind erosion
when the soils are dry. Repeated applications of fertilizer
are needed because the soils leach readily. .

The special crops to which these soils are well suited are
cantaloups, watermelons, brambles, sweetpotatoes, and
early tomatoes. IPeaches are the most suitable of the tree
fruits, and alfalfa is the most snitable of the general farm
crops.

Bloomfield loamy fine sand, 6 to 12 percent slopes
(ByC).—The profile of this soil iz representative of the
series. The relief is generally rolling, and the areas re-
semble dunes, Some small areas are gently rolling. Some
of the sandy areas and the knolls that are exposed to wind
are moderately eroded. (Capability unit IVe-9; wood-
land suitability group 15)

Bloomfield loamy fine sand, 12 to 18 percent slopes
(ByD)~—The profile of this soil is similar to the one de-
seribed as representative of the series. This soil is strongly
sloping, and the areas resemble dunes. Some areas have
been moderately eroded by wind. Most of the acreage is
cultivated. (Capability unit TVe-9; woodland suitability
group 15)

Bloomfield loamy fine sand, 18 to 35 percent slopes
{ByE).—The profile of this soil is similar to the one de-
scribed as typical for the series. In most places this soil
is steep, but in some small areas it is strongly sloping.
Most of this soil is in forest or brushy pasture. (Capa-
bility unit VIIe-1; woodland suitability group 15)

Cincinnati Series

The Cincinnati soils are deep and well drained. They
have a dark-brown surface layer and a dark yellowish-
brown subsoil. They are gently sloping to moderately
steep and generally have a moderately developed fragipan.
These soils were developed in 10 to 48 inches of loess under-
lain by till. They are leached free of carbonates to a
depth of 10 feet or more.
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These soils occur throughout the glaciated areas of the
county. They are closely associated with the imperfectly
drained Vigo and the moderately well drained Ava soils,
which developed from the same type of parent material as
the Cincinnati soils,

Representative profile of Cincinnati silt loam, 2 to 6 per-
cent slopes (SWI4/NW1/ see. 1, T. 9 N, B. 6 W.):

All—0 to 2 inches, dark-brown (10YR 4/3) silt loam ; moderate,
fine, granular structure; friable: many fine roots;
medium acid; abrupt, smeoth boundary.

Al12—2 to 6 inches, brown (10YR 5/3) silt loam; moderate,
thin, platy structure; friable ; many fine roots ; medinm
acid ; clear, smooth boundary.

AZ—6 to 11 inches, dark-brown (10YR 4/8) silt loam; mod-
erate, very fine and fine, subangular blocky structure ;
few fine roots; friable; medimu acid; clear, smooth
boundary.

Bli—11 to 20 inches, dark yellowish-brown (10YR 4/4) light
silty clay loam ; moderate, medium, snbangular blocky
structure; firm; very few fine roots; strongly acid;
clear, smooth boundary.

B21t—20 to 27 inches, dark yellowish-brown (10YR 4/4) light
&ilty clay loam ; moderate, medinm, subangnlar blocky
structure; firm; grayish-brown (10YR 5/2) coatings
on peds; strongly acid; clear, smooth boundary.

TIB22x—27 to 52 inches, (fragipan), dark-brown (10¥R 4/3)
gritty sitt loam with many, medium, distinct, grayish-
brown (10YR 5/2) mottles and brown (7.5YR 5/4)
and light-gray (I0YR 7/1) elay flows or films: weak,
medium and coarse, prismatic structure that hreaks
to weak, coarse, subangular hlocky; friable: strongly
acid; gradunal, smoeoth houndary.

TIB31—52 to 122 inches, vellowish-brown (10YR 3/4 to 5/6)
loam to clay loam with many, prominent, gray (10YR
G/1} silt streaks and clay flows; massive but breaks
to weak, eoarse, subangular blocky structure ; friable:
mediom acid becoming slighfly acid in lower part;
diffuse, irregular boundary.

IIB32—122 to 182 inches, yvellowish-brown (I0YR 5/4 to 5/6)
loam with eommon, faint, gray (10YR 6/1) silt
streaks; massive; friable; neutral; abrupt, smooth
houndary.

I10-—132 inches -}, pale-brown (10YR 6/3), calcareous loam
till.

The color of the surface layer ranges from very dark
grayish brown in forested areas to brown in cultivated
fields. Depth to caleareous till is 10 feet or more. In the
gently sloping to moderately steep areas, there is a deposit
of loess that ranges from a few inches to 40 inches or more
in thickness. Tnthe steeper areas the horizons are thinner
and there is less development, of a fragipan.

The Cincinnati soils are low in available phosphate and
medium in potash. The content of organic matter in the
surface layer is medium to low. The moisture-supplying
capacity is good. The fragipan in the lower part of the
subsoil restricts somewhat the penetration of roots and
slows the infiltration of moisture. Permeability is mod-
erate. These soils are very strongly acid if they have not
been limed. Crops grown on them respond well to lime
and fertilizer, The steeper areas are mostly in forest and
produce excellent timber.

Cincinnati silt loam, 2 to 6 percent slopes (CcB)—
The profile of this soil is representative of the series.
Some gently rolling areas on ridges that are adijacent to
sloping or moderately steep soils are cultivated or uged
for permanent pasture. These areas generally are man-
aged in the same way as the adjoining steeper soils. Other
gently rolling areas are on ridges between steep and very
steep draws that are mainly in fovest. Because they are

small, those areas are generally left in forest. Runoff is
mediom. If the soil is cultivated, practices should be used
to conirol erosion, (Capability unit ITe-7; woodland
suitability group 1)

Cincinnati silt loam, 2 to 6 percent slopes, mod-
erately eroded (CcB2).—The profile of this soil is similar
to the one deseribed as typical for the series. Thig so1l is
generally gently rolling and is on ridges adjacent to slog-
ing to moderately steep areas. The plow layer has a mo
erate amount of light yellowish-brown light silty clay loam
mixed m it. In some places the present surface layer is
made up entirely of material that was formerly subsoil,
A few small areas are severely eroded, and there are a few
shallow gullies in places. Included in the mapped areas
of this so1l are some small areas of a soil that is moderately
well drained.

Most of the acreage is culfivated. Some areas are in
permanent pasture or are idle, If this soil is cultivated,
practices to control erosion are needed. (Capability unit
ITe-7; woodland suitability group 1)

Cincinnati soils, 2 to 6 percent slopes, severely
eroded [CfB3).—The profile of these soils is similar to the
one described for the series, except that erosion has re-
moved most of the original surface layer and a large part
of the subsoil. The surface layer is now predommantly
light yellowish-brown to dark-brown silty clay loam, but
in many small areas it is silt. loam. In places there are
some shallow gullies and an oceasional deep gully.

These soils are mainly on gently sloping ridgetops and
along the upper ends of dramageways that extend into
less sloping areas. Many of the areas are small, and they
are generally managed in the same way as the adjoining
soils. Runoff is medium. ‘The moisture-snpplying ca-
pacity is a little lower than that in the uneroded soils.
Included in the mapped areas of this soil are some small
areas of a soil that is moderately well drained. ‘

Most of the acreage is in cultivation, but some of it is in
permanent pasture or is idle. The plowed soils are likely
to be cloddy, and a good seedbed 1s difficult to prepare.
Erosion is the major hazard, Terraces and diversions or
suitable cultural practices are needed in most places to
help control erosion.  (Capability unit 1I1Te-7; woodland
switability group 1 ‘

Cincinnati silt loam, 6 to 12 percent slopes (CcC|—
The profile of this soil is similar to the one described as
representative of the series. This soil is generally on
breaks from the more nearly level areas and on ridges
between steep draws that are in forest. Becanse this soil is
in such small areas and is on narrow ridges, it is general-
Iy managed in the same way as the adjoining soils, Run-
off is rapid.

Included in the mapped areas of this soil are some small
areas of a moderately well drained soil. Also included are
nunor areas where the soil is less than 70 inches deep over
sandstone and shale bedrock. In these included areas the
fragipan is more strongly developed than in areas where
the till 1s deeper.

Cincinnati silt loam, 6 to 12 percent slopes, is mainly in
timber or permanent pasture. ff the soil is cultivated, ero-
sion is the major problem, and some type of erosion con-
trol should be practiced. Under proper management good
vields of cultivated crops and pasture are obtained. In
wooded areas rapid growth of timber of high quality can
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generally be expected.
land suitability group 1)

Cineinnati silt loam, 6 to 12 percent slopes, mod-

erately eroded (CcC2.—The profile of this soil is stmilar
to the one deseribed as typical for the series. In many
places, however, the surface layer has mixed with it a
maoderate amount of light yellowish-brown to dark-brown
light silty clay loam that was formerly subsoil. Some
places are severely eroded, and in those areas the present
surface layer is made up entirely of material that was
f(irmerly subsoil. There are also a few shallow gullies in
places,
! This soil is generally on the breaks and draws that ex-
tend into the nearly level areas of the associated Vigo
and Ava soils. Tt also occupies sloping ridges in areas that
are steeper. Runoff is rapid. Included in the mapped
areas of this soil are minor areas where the soil is less
than 70 inches deep over sandstone and shale bedrock. In
these included areas the fragipan is more strongly de-
veloped than in areas where the till is deeper.

Most of the acreage is cultivated, but a small acreage is
idle or in pasture. Krosion is the major problem. If this
soil is cultivated, terraces and diversions and suitable cul-
tural practices are generally needed to help control ero-
sion. Under proper management most of the cultivated
crops grown in the county make good yields, (Capabil-
ity unit IITe-7; woodland suitability group 1)

Cincinnati soils, 6 to 12 percent slopes, severely
eroded {(CfC3).—These soils have a profile similar to the
one described as representative for the series, Most of the
original surface layer, however, has been lost through
erosion, and the present surface layer is predominantly
light yellowish-brown to dark-brown «ilty clay loam.
There are some shallow gullies and a few deep gullies.
The moisture-supplying capacity is a little lower than that
of uneroded soils. Runoff is medium.

Included in the mapped areas of these soils are minor
areas where the soil is less than 70 inches deep over sand-
stone or shale bedrock. TIn the included areas the fragipan
is more strongly developed than in areas where the till
is deeper.

Most of the acreage is cultivated, but some areas are
idle or in pasture. The plowed soils are likely to he
cloddy, and a good seedbed 1s difficult to prepare. Erosion
is a gerious problem. Terraces and diversions or snitable
cultural practices that control erosion are needed in most

laces to help prevent further erosion. These soils cannot

e farmed so intensively as the uneroded Cineinnati silt
loam, 6 to 12 percent slopes. They require more intensive
conservation practices and are probably best suited to hay
or meadow, {Capability unit IVe-7; woodland suitability
group 1)

(Capability unit 1ITe-7; wood-

Cineinnati silt loam, 12 to 18 percent slopes [CcD).—

The profile of this soil i3 similar to the one described as
representative of the series, except that all the horizons
are somewhat thinner and the solum is a little shallower.
This soil is mainly on moderately steep breaks, in draws,
and on ridges adjacent to the steeper Hickory soils, In-
chuded in the mapped areas of this soil are minor areas
where the soil is less than 70 inches deep over hedrock.
Most of the acreage is in trees or permanent pasture.
If the soil is cultivated, practices that control erosion
should be used. In the wooded areas timber of high qual-

ity makes rapid growth. Under proper management
good yields of forage can be expected, (Capability unit
IVe-7; woodland suitability group 1)

Cincinnati silt loam, 12 {o 18 percent slopes, mod-
erately eroded (CcD2).—This soil has a profile similar to
the one described as tvpieal for the series, except that
it is slightly shallower and all the horizons are somewhat
thinner. In addition, the fragipan is less well developed.
In the present surface layer, a moderate amount of ight
vellowish-brown to dark-brown light silty clay loam is
mixed with material from the original surface layer.
Some places are severely eroded, and in those areas the
present surface layer is made up entirely of material that
was formerly subsoil. In some places there are a few
shallow gullies.

This soil is generally in moderately steep draws and on
breaks from the more nearly level arveas of the associated
Vigo and Ava soils. It is also on moderately steep ridges
adjacent to the steeper Hickory soils. Rumoff is rapid.
Included in the mapped areas of this soil are a few small
areas where the soil is less than 70 inches deep over
bedrock.

Most of the acreage is cultivated or in permanent pas-
ture, but some of it 1s idle. Frosion is the main problem.
If this soil is cultivated, terraces and diversions are needed
and suitable cultural practices should be used to help
prevent further erosion. This soil should be kept in
permanent vegetation most of the time and cultivated only
occasionally. It 1s best sulted to hay or permanent pas-
ture, Under proper management yields of forage are
good. (Capability unit IVe-7; woodland smitability
group 1)

Cineinnati soils, 12 to 18 percent slopes, seyergly
eroded (CfD3).—These soils have a profile that is similar
to the representative profile described for the series. All
the horizons, however, are somewhat thinner, and the
solum is a little shallower over bedrock. Also, the fragi-

an is not so well developed. Most of the original sur-

ace layer has been removed by erosion, and the present

surface layer is now predominantly dark-brown to light
yellowish-brown silty clay loam. In some places there
are shallow gullies, and n a few places there are deep
gullies. _ .

These soils are on moderately steep breaks in less sloping
areas and on moderately steep ridges adjacent to steeper
soils. The moisture-supplying capacity is lower than
that of the uneroded Cincinnati soils, Runoff is rapid
or very rapid. Mapped with these soils are minor areas
where the soil is less than T0 inches deep over sandstone
or shale.

Most. of the acreage is cultivated or is idle. Erosion
is a serious hazard, however, and limits the use of these
soils for row crops. Under proper management good
pasture is produced. (Capability unit VIe-1; woodland
suitability group 1)

Cincinnati and Hickory silt loams, 18 to 256 percent
slopes (ChE)—This mapping unit consists of intermixed
areas of Cincinnati and Hickory soils in steep dvaws and
on breaks from the less sloping associated soils. The
profile of each soil is similar to the representative one
described, but all the horizons are thinner, development
of the fragipan in the Cineinnati soil is weak, and the
depth fo caleareous material is generally 5 to 7 feet. In
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some places bedrock is at a depth of less than 6 feet. Run-
off is very rapid.

Most of the acreage is in forest or permanent pasture.
Erosion is the major problem if permanent vegetation is
not maintained. A rapid growth of high-quality timber
can be obtatned in forested areas. If these soils are
cleared and managed properly, they produce good pasture.
(Capability unit Vle-1; woodland suitability group 2)

Cincinnati and Hickory silt loams, 18 to 25 percent
slopes, moderately eroded (ChE2).—These scils are gen-
erally in small areas in steep draws and on breaks and
ridges. Their profile is similar to the representative pro-
file described for each series, except that all the horizons
are thinner, development of the fragipan is weak, and
depth to calcareous material is generally 5 to 7 feet. In
some places bedrock is at a depth of less than 6 feet.
In places the original surface layer has been mixed with
dark-brown to light yellowish-brown material that was
formerly subsoil.” In a few places the present surface
layer is made up entirely of material that was formerly
subsoil. Some areas are severely eroded, and there are
some shallow gullies.

Most of the acreage is in pasture or is idle. These soils
are subject to severe erosion if permanent vegetation is
not mamtained. They are suited to permanent pasture
or trees. (Capability unit VIe-1; woodland suitability
group 2)

Corydon Series

In the Corydon series are shallow, moderately stecp
to very steep, somewhat excessively drained soils that are
underlain by limestone. The surface layer is very dark
%myish brown. The material below the A horzon is

rown to dark brown. These soils were developed in
material weathered from high-grade cherty limestone.
They have no B horizon or only a weakly developed one.
In places there is a very thin mantle of loess. Depth to
limestone bedrock is generally less than 18 inches. In
many places there are numerous fragments of rock on
the surface, and outcrops of rock are common in most
areas.

The Corydon soils are closely associated with the well-
drained Bewleyville and Grayford soils. Their profile
1s shallower than that of the Bewleyville soils. Unlike
the Grayford soils, the Corydon soils have a shallow pro-
file. They also developed in residuum from cherty lime-
stone rather than in loess over strongly leached till
underlain by red clay weathered from limestone. The
Corydon soils are similar to the Muskingum soitls, but, they
are darker and less friable, and they are underlain by
limestone instead of by sandstone and shale.

Representative profile of Corydon stony silt loam, 35
to 70 percent slopes (SW14,NE1 sec. 32, T.11 N, R. 3 W,
where the slope is 48 percent) :

A0—14 inch to 0, leaf litter ; neutral.

Al1—0 to 3 inches, very dark grayish-brown (10YR 3/2) stony
silt loam ; moderate, medium, granular strocture ; fri-
dable; abundant roots; stohes on the surface; neutral ;
clear, smooth boundary.

AZ-3 to 9 inches, very dark grayish-brown (10YR 3/2) heavy
silt loam; moderate, medium, granular structure:

firm; abundant roofs; neutral; gradual, smooth
houndary.

C—95 to 15 inches, brown to dark-brown (10YR 4/3) siliy clay
loam ; moderate, medium, subangular blocky strue-
ture; numerous limestone fragments; few roots; neu-
tral to slightly caleareous; calcareous near stone frag-
ments; abrupt, irregular boundary.

R—15 inches -, limestone bedrock with namerous cracks filled
with weathering soil material and some roots.

The main variations are in the thickness of the mantle
of silty material that overlies bedrock and in the degree
of profile development. Generally, there is a weakly de-
veloped B horizon in the deeper profiles and little develop-
ment of a B horizon in the shallower profiles. The
amount of rock fragments on the surface and the number
of onterops vary considerably within short distances.

The Corydon soils have very rapid runoff, and they
erode easily. They are mainly in forest, but a few moder-
ately steep areas have been cleared and are used for pas-
ture. These soils, however, are somewhat droughty even
for pasture.

rCErydon stony silt loam, 12 to 18 percent slopes
{CaD}.—This so1l has a profile similar to the one described
for the series. In most places little erosion hag taken
place on this sloping to moderately steep soil, but there
are some small, gently sloping to steep areas that are
slightly to moderately eroded. Under good management
fair pastures can be obtained. Areas that have not been
cleared should be left in timber. (Capability unit VIe-1;
woodland snitability group 7)

{Corydon stony silt loam, 35 to 70 percent slopes
(CoG).—Little erosion has occurred on this steep, forested
soil. There are numerous stones and outerops through-
out the area. Slippage occurs occasionally, especially in
cleared areas. In some places the soil material is as deep
as 24 inches or more. These deeper areas generally sup-
port trees of higher quality than do the normal areas.
In places there are a few moderately steep and somewhat
eroded areas.

This soil should be left in trees because of the severe
bhazard of erogion. TRunoff is very rapid in cleared areas.
(Capability unit VIIe-1; woodland suitability group 7)

Dubois Series

The Dubois soils are moderately deep, imperfectly
drained, and nearly level or gently sloping.  Their surface
layer is grayish brown, and their subsoil is gray and
mottled. They have a somewhat impervious layer in the
subsoll. The parent material is strongly weathered, lake-
laid clay and silt that is leached to an average depth of 10
to 12 feet.

These soils are in the old Lake Quiney area in the north-
eastern part of the county and west along Mill Creek.
They are also in the Fat Woods area southeast of Spencer
and along many of the small streams.

The Dubois soils are closely associated with the well
drained Otwell, the moderately well drained Haubstadt,
and the poorly drained Robinson soils. All of these soils
developed in the same kind of parent material as the
Dubois soils.

Representative profile of Dubois silt loam, 0 to 2 percent
slopes (SKE14 sec. 27, T.I0N,, R.3W.):

A00—1 to Y inch, undecomposed leaf Itter.

A0—1 inch to 0, partly decomposed leaf litter (organic
material),
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Al—0 to 1 inch, very dark gray (10YR 3/1) silt leam ; mod-
erate, fine, granunlar structure ; friable ; plentiful roots;
heutral ; abrupt, smooth boundary.

A21—1 to 3 inches, very dark gray (10YR 3/1) silt loam;
moderate, medium, granular structure ; friable ; many
manganese coneretions ; plentiful roots; very strongly
acid; abrupt, smooth boundsary.

A22—3 to 13 inches, gray (10YR 6/1) silt Joam with many,
fine, distinet, yellowish-brown (10YR 5/8) mottles;
weak, medium, subangular blocky structure; friable;
few manganese concretions; plentiful roots; very
strongly acid; clear, smooth boundary,

B1t—13 to 20 inches, gray (10YR 6/1) light silty clay loam
with many, medium, distinet, yellowigh-brown (10YR
5/8) motiles; moderate, medium, subangular blocky
structure; firm; thin, gray silt coatings on peds; few
roots ; very gtrongly acid; clear, irregular boundary.

B21t—20 to 30 inches, gray (10YR 6/1) siity clay loam with
many, medium, distinet, yellowish-brown (10¥R 5/8)
mottles ; moderate, medinm, ecolumnar structure ; firm ;
)f.'ew roots ; few manganese concretions; gray siit coat-
ings on peds; very strongly acid; clear, smooth
boundary.

B22t—30 to 42 inches, gray (10YR 6/1) silty clay loam with
many, medium, distinet, yellowish-brown (10YR 5/8)
mottles ; moderate, coarse and very coarse, columnar
structure ; masgive inside of columns ; firm ; fow roots ;
few manganese concretions ; gray silt coatings on peds ;
very strongly acid; gradual, smocth boundary.

ITB3—42 to 50 inches, gray (10YR 6/1) silt loam with many,
medinm, distinct, yellowish-brown (10YR 3/8) mot-
tles; weak, coarse, colummar structure; friable; no
roots; few manganese coneretions ; some light-gray
(10YR 7/1) silt fillings; very strongly zcid ; abrupt,
wavy boundary.

ITC1—580 to 120 inches, stratified clay loam, clay, silt loam, and

fine gandy loam; very strongly acid in upper part and
neutral in lower part.

I¥C2—120 inches +, caleareous, stratified clay, clay loam, silty
clay loam, silt, and fine sandy loam to a depth of 30
feet or more as determined by exposures in deep cuts.

The color of the surface layer ranges from grayish
brown in cultivated fields to dark gray or very dark gray
In virgin forested areas. In many places the structure of
the A22 horizon is platy. Tn places the silt loam A2 hori-
zon extends to a depth of 20 to 26 inches, where there is an
abrupt change to a B2 horizon of silty clay lIoam.

The combined thickness of the A2 and B1 horizons is
20 to 26 inches in the Dubois soils mapped in old Lake
Quincy in the northeastern part of the county and alon z
Mill Creek. Along streams and in the glacial lake and
Flat Woods area southeast of Spencer, these horizons are
generally only 14 to 22 inches thick. There is a nearly
continuous layer of an old buried soil at a depth of 50 to 70
inches in the Lake Quincy area. This dark, buried soil
has & gleyed profile that generally consists of 20 to 30
inches of slightly acid silty clay to clay loam. A buried
soil does not occur to any extent in the soils mapped in the
Flat Woods area nor in soils along other streams in the
county.

The Dubois seils are low in available phosphate and
potash and in content of organic matter. Their moisture-
supplying capacity is good. Runoff is slow or very slow,
and permesbility is very slow. These soils are very
strongly acid if they have not been limed. If they are
drained, the response to lime and fertilizer is good.

These soils are moderately productive and are suited to
most of the crops commonly grown in the county. Roots
penetrate only moderately deep because of the high water

table and the somewhat impervious subsoil. For this rea-
gon alfalfa is not well suited. The main problem in
managing these soils is excess water. Drainage is neces-
sary to maintain good yields of cultivated crops. Both
surface and tile drains can be used, but in some areas tile
seem to Tunetion better than in other areas. Generally,
surface ditches that are designed and maintained properly
give good drainage,

Dubois silt loam, ¢ to 2 percent slopes [DbA)—The
profile of this soil is described as representative for the
series. Because most of the acreage has been cultivated,
however, the surface layer is grayish brown rather than
very dark gray. ) .

In the Lake Quincy and Flat Woods regions, this soil is
in broad areas and can generally be farmed as individual
fields of 40 acres or more. Along some of the streams in
the other parts of the county, where the soil is in emaller
areas of only 5 to 20 acres, it 1s generally farmed with the
more rolling soils in the same field. (Capability unit
ITIw-7; woodland suitability group 5)

Dubois silt loam, 2 to 6 percent slopes {DbB).—The
profile of this soil is similar to the one described for the
geries. Most of the acreage has been cultivated, and as a
result, the surface layer is grayish brown. In most places
the slopes are about 3 percent.

Because of the gentle slope, the removal of excess water
is less diffienlt than in nearly level areas. Some erosion
takes place on long slopes that are cultivated. If con-
tinued good yields are to be expected, both erosion control
and the removal of excess water need to be considered in
managing this soil. (Capability unit IIIw-3; woodland
suitability group 5)

Dubois silt loam, 2 to 6 percent slopes, m_oderately
eroded (DbB2).—The profile of this soil is similar to the
one described for the series, but the surface layer is gray
to grayish brown. In places the surface layer contains
a moderate amount, of material that was formerly subsoil.
Most of the soil has slopes of 3 to 4 percent. There are
a few shallow gullies.

The problem of excess water is less severe than on the
soil for which a representative profile is described. TITow-
aver, erosion econtrol and the problem of excess water
should be considered if continued good yields are to be
expected. (Capability unit ITTw-3; woodland suitability
group 5)

Eel Series

In the Eel geries are deep, moderately well drained,
dark-brown to dark yellowish-brown soils that were
formed in alluvium. These soils have grayish, mottled
layers starting at a depth of 16 to 24 inches. They are
neutral to mildly alkaline and are on the bottom lands
along the White River, the Eel River, and Mill Creek.
The soil profile shows little development other than an
accumulation of organic matter in the surface layer,

The Eel solls are associated with the well-drained
Geneses soils and the imperfecily drained Shoals soils,
which were formed from the same kind of neutral alluvial
material. The Kel soils are less acid than the Philo soils,
and they formed in a different kind of alluvial material.
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Representative profile of Eel silé loam (SETZNW1;
sec. 16, T.ON, R. 4 W.} :

Ap—0 to 8 inches, dark-brown (10YR 4/3) silt loam ; moderate,
fine, granular struocture; friahle; neutral; abrupt,
smooth boundary,

A2—8 to 11 inches, dark yellowish-brown (10YR 4/4) silt
loam ; moderate, thick, platy structure; friable; neu-
tral ; clear, smooth boundary.

(C1—I11 to 16 inches, dark yellowish-brown (10¥R 4/4) silt
loam; weak, medium, subangular blocky siructure;
friable ; neutral ; clear, smooth houndary,

C2—16 to 40 inches, grayish-brown (10YR §/2) silt loam with
many, fine, faint, dark-brewn (I0YR 4/3) mottles;
wealk, medium, subangular blocky structure ; friable;
neutral ; gradnal, wavy boundary.

C3—40 to G0 inches 4, graylsh-brown (10YR 5/2) stratified
silt loam, loam, and sandy loam, with many, fine, faint,
dark-brown (10YR 4/3) moitles; massive; frinble;
neutral.

The texture of the subsoil ranges from heavy loam to
light silty clay loam. Gravel and sand occur below a
depth of 4 or 5 feet in many places. Originally these
hottom-land soils were covered by a dense forest of syca-
more, soft maple, elm, ash, cottonwood, and tulip trees.
Most of the areas have now been cleared.

The soils are subject to frequent flooding from December
to June, and their use is governed by the hazard of flood-
ing. Floods generally damage crops seeded in fall and
malke it impractical to use a systematic cropping system.
Corn and soybeans are popular crops because of their
high acre value and because they can be planted in
summer and harvested early in fall, when Hoods are not
serious.

Eel silt loam (Es).—The profile of this soil is deseribed
as representative of the series, This nearly level soil is
mainly in the valleys of Mill Creek, the White River, and
the el River. In wooded areas or in old pasinres, the
uppermost. few inches may be slightly darker and richer
i organic matter than in other areas.

Included in the large mapped areas of this soil are minor
areas of imperfectly drained and well-drained soils of the
bottom lands. Also included are some areas of a medium
acid soil,

Overflow and wetness are problems on Eel silt loam.
Generally, surface drains and tile are needed for maximum
production. The moisture-supplying capacity is high.
Crops grown oh the seil respond well to good management.
This soil has a medium phosphate requirement and a low
potassium requirement. Corn grown on it generally re-
sponds to large applications of nitrogen.

Small, irregular areas in the narrow bottom lands of
tributary streams that are dissected by meandering streams
are generally kept in trees or pasture. Most of the larger
areas that occur with other bottom-land soils are culti-
vated. (Capability unit ITw-7; woodland suitability
group 8)

Eel loam (Em}.—This soil has a profile like the one de-
scribed for the series except that the snrface layer is loam.
Also, somewhat coarser material is generally throughout
the profile, In places in wooded areas or in old pastures,
the uppermost few inches contains more organic matter
and is slightly darker than in cultivated fields.

Oceasionul areas where the surface layer is fine sandy
Ioam and minor areas where it is silt Joam are included
in the mapped areas of this soil.  Also included are areas

of a strongly acid soil formed in strongly acid alluvial
material washed from uplands that are adjacent to the
bottom lands.  (Capability unit IIw-7; woodland suita-
bility group 8)

Eel silty clay loam (Et).—The profile of this soil is like
the one described as representative for the geries, but it
has a surface layer and a subsoil of silty clay loam. In
addition, below a depth of 8 feet, the underlying layers
are generally finer textured to a depth of § feet or more,
Eel silty clay loam is normally in abandoned channels of
the White and Fel Rivers and is somewhat lower than the
(Fenesee soils that generally surround it.

This soil has high moisture-supplying capacity. Tt has
a medium phosphate requirement and a low potassium
requirement. Crops grown on it respond well Lo good
management,

Overflow and wetness are the principal problems in
managing this soil. Hard clods form if the soil is cul-
tivated when it is wet. The hazard of flooding is some-
what greater on the large stream bottoms than in other
areas. Normally, some surface drains and tile are needed
to bring this soil inte maximum production. Corn and
soybeans are the principal crops. Corn generally re-
aponds well if large amounts of nitrogen are applied. No
lime is needed. {Capability unit TIw-7; woodland suit-
ability group 8)

Genesee Series

In the Genesee series arc deep, well-drained, dark yel-
lowish-hrown to dark-brown soils that formed in alluvium,
The soils are neutral to mildly alkaline and are on the
bottom lands along the West. Fork of the White River,
the Eel River, and Mill Creek. Their profile shows little
development other than the accurnulation of organic mat-
ter in the surface layer. ) .

The (Genesee soils are associated with the moderately
well drained Fel soils and the imperfectly drained Shoals
soils, which were formed in the same kind of neutral al-
luvial material as the Genesee soils. The Genesee soils
are less acid than the Pope soils, and they formed in
nentral alluvium rather than in aecid alluvial material
washed chiefly from soil areas of mixed Illinoian drift,
shale, and sandstone.

Representative profile of Genesee loam, where the slope
is 0 to 2 percent (NE14 see. 29, T. 10 N, R. 3 W, 300
feet W. of highway 43 and about 800 feet 5. of the West
Fork of the White River) :

Ap—0 to 9 inches, dark yellowish-brown (J0YR 3/4) loam;
weak, fine, granular structure; friable; neutral;
abrupt, smooth boundary, ] .

C1—9 to 26 inehes, dark yellowish-brown (10YR 4/4) siit
loam; weak, medium and fine, subangular blocky
structure that breaks to weak, medinm, granular
strocture ; friable; neutral; diffuse, wavy boundary.

C2— 28 to 42 inches, dark-brown {10YIR 4/3) zilt loam; weak,
medium and fine, subangular blocky structure that
breaks to weak, medium, granuvlar structure; frighle;
neutral ; clear, wavy boundary.

3—42 to 63 inches, brown (10YR 5/3) sandy loam ; massive;
friable; neutral ; clear, wavy boundary.

(C4—83 inches -+, brown (10YR 5/3) stratified loam, silt, fine
gand, and silt loam ; massive; friable, neutral.

The major variations are in the texture of the horizons.
Generally, the texture is loam near the main channels of
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the large streams, and silt loam away from the main
streams. Some areas along large streams, such as the
White River, are slightly caleareous from the surface
downward.

These soils are subject to frequent flooding from Decem-
ber to June. Their use is governed primarily by the haz-
ard of flooding. Floods damage many crops, chiefly those
seeded in fall, and make it impracticable to use a system-
atlc crop rotation. Corn and soybeans are popular crops
because they can be planted in summer and harvested early
in fall, when floods are less likely to occur. Wheat,
alfalfa, red clover, and other crops that stand over the
winter ean be grown only on the higher natural levees from
which waters recede quickly, or in areas protected by man-
made levees.

Originallfy, all of these bottom-land soils were covered
by a dense forest of sycamore, soft maple, elm, ash, cotton-
wood, and fulip trees. Most of this forest has now been
cleared, but timber has been left along the larger streams.
The timber protects the banks and prevents changes in
the course of the streams.

Genesee silt loam (Gm).—This nearly level goil has a
profile like the one described for the series, but the surface
layer is silt loam. Alse, the silty material extends deeper
in the underlying material than 1n the typical profile. In
wooded areas or old pastures, the uppermost few inches
may be slightly darker and richer in organic matter than
in other areas.

Included in the mapped areas of this soil are some areas
of a medimm acid soil that formed in alluvinm. Also in-
cluded are a few areas on higher bottom lands that are less
susceptible to flooding than the areas generally occupied
by Genesee silt loam,

Genesee silt loam has high moisture-supplying capaeity
and responds well to good management. It has a medium
shosphate requirement and a low potassium requirement.
%orn grown on this soll generally responds well to large
applications of nitrogen. The small, irregular fields on
the narrow bottom lands of tributary streams are gen-
erally dissected by meandering stream channels. They
are normally kept in trees or pasture because of the diffi-
enlty of using machinery. (Capability unit I-2; wood-
land suitability group 8)

Genesee loam (Gg).—The profile of this 01l is described
for the series.
somewhat in the amount of sand in the layers below the
plow layer. In some places in wooded areas or old pas-
tures, the uppermost few inches is slightly darker and
contains more organic matter than other areas,

Small areas of fine sandy loam and of silt loam are in-
cluded in many places in the mapping of this soil. Also
meluded on some of the narrow boltoms are areas ol a
medium acid soil, .

Geneses loam has high moisture-supplying capacity and
responds well to good management. It has a medium
phosphate requirement and a low potassium requirement.
Corn grown on thig soil generally responds to large ap-
plications of nitrogen. No hme is needed. The small,
irregutarty shaped fields on the narrow bottom lands of
tributary streams are generally dissected by meandering
stream channels. They are normally kept in trees or pas-
ture because of the difficulty of using machinery. (Ca-
pability unit I-2; woodland suitability group 8)

This soil is fairly uniform, but it varies

Gravel Pits

This miscellaneous land type is along the White River
and in outwash material throughout the county. The pits
along the White River are in beds of gravel and sand that
underlie alluvial and terrace soils. Other pits in the coun-
ty are in the underlying gravelly and sandy substratum
layers beneath the Negley, Parke, and Pike soils. Areas
of Gravel pits are identified on the map by a symbol.

The material taken from the pits is used for roads and
for concretea and constrnction work., In places willows
and shrubs, which provide habitats for wildlife, grow in
Gravel pits. (Capability nnit VIIIs-1; not placed in a
woodland suitability group})

Grayford Series

The Grayford soils are deep, well drained, and nearly
level to very steep. Their surface layer is dark grayish
brown to brown, and their subsoil is dark brown. They de-
veloped in 10 to 50 inches of loess over weathered Illinoian
till that is underlain by material weathered from lime-
stone. Depth to bedrock ranges from 3 to 8 feet.

These soils are in the sinkhole areas in the northeastern
part of the county. Most of the acreage is north of Gos-
port. Numerous sinkholes give the relief a characteristic
pothole appearance,

The Grayford soils are closely associated with the im-
perfectly drained Vigo, the moderately well drained Ava,
and the well drained Cincinnati soils, all of which devel-
oped where the depth of silt and till is 10 to 12 feet or more
over limestone. The associated goils are intermixed
throughout areas of Grayford soils.

Represeniative profile of Grayford silt loam, 12 to 18
percent slopes (SELNEL] sec. 23, T. 10 N, R. 3 W.):

AQ—14 inch to 0, accetmulated layer of partly decomposed
grasges and leaves.

Al 0 to 3 inches, very dark grayish-brown (10YLR 3/2) silt
loam; moederate, fine, granular structure; friable;
numerous roots; neatral; abrupt, smmooth houndary.

A2—3 to 10 inches, dark-brown (10YR 4/3) silt loam ; weak,
medium, platy structure; friable; abundant rootls;
neutral ; clear, smooth boundary.

B1—10 to 15 inches, dark-brown (7.5YR 4/4) heavy silt loam ;
moderate, medium, subangular blocky structure; fri-
able ; few roots; slightly acid ; clear, smooth boundary.

B21t—156 to 31 inches, dark-brown (T.5YR 4/4) gilty clay loam ;
moderate, medium, subangular blocky and angular
blocky structure; firm; very strongly acid; gradual,
smooth boundary ; till-loess boundary is at a depth of
31 inches,

B22t—31 to 30 inches, dark-brown (7.5¥R 4/4) light silty
clay loam with dark-brown (7.8YR 4/4) clay films and
pinkish-gray (7.5YR 6/2) silt streaks; moderate, me-
dium, subangular blocky structure ; firm ; very strongly
acid; gradual, smooth boundary.

IIB23t—39 to 50 inches, yellowish-red (5YR 4/6) gritty silt
loam with dark-brown (7.5YR 4/4) clay filmg and

. pinkish-gray (7.5YR 6/2) silt streaks; weak, coarse,
sabangular blecky structure; friable; strongly acid:
clear, smooth boundary.

ITTB24th—>50 to 55 inches, dark reddish-brown {(3YR 3/4) silty
clay; massive; plasiic; medium aeid; clear, wavy
houndary.

ITIB25th—55 to 60 inches, dark-red (25YR 3/6) clay ; massive;
plastic ; neutral to caleareous.

R—60 inches -1, limestone bedrock with tongues of soil mate-
rial extending into the eracks.

The color of the surface layer ranges from dark grayish
brown in uncultivated areas to dark brown in cultivated
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fields. In most places near the bottoms of sinkholes, the
soil material is 3 feet or less deep, and it is as much as
8 feet deep on the ridges between the sinks. Depth to
bedrock varies within any mapped area. The loess cap,
or silty material, on the ridges between sinks is 50 inches
or more thick, and it is thin or absent on steeper slopes.
The thickness of the till ranges from a few inches to
36 inches or more.

The Grayford soils are low in available phosphate and
medium in potash. The content of organic matter in
the surface layer is medium to low. Moisture-supplying
capacity is good, and permeability is moderate. These
soils are strongly acid if they have not been limed. Crops
grown on them respond well to applications of lime and
fertilizer. Because of the kind of underlying material,
thg,lre are generally few good pond sites on the Grayford
soils.

Grayford silt loam, 0 to 2 percent slopes [GrA).—The
profile of this soil 1s similar to the one described for the
series, but it is generally deeper to bedrock—about 6 to 8
feet. 'This soil is in small areas, 5 acres or less, mostly on
flat ridges befween sinkholes. Included in the mapped
areas of this soil are some small areas of a soil that has
sandy and gravelly outwash between the loess and the
material weathered from limestone.

Grayford silt loam, 0 to 2 percent slopes, is not exten-
sive in this county and is generally managed in the same
way as the adjoining soils. It is highly productive and
is excellent for fruit trees and alfalfa. = (Capability unit
I-1; woodland suitability group 1)

Grayford silt loam, 2 fo 6 percent slopes (GrB)..—This
soil has a profile similar to the one described as repre-
sentative of the series, except that all the horizons are
a little thicker, the thickness of loess is 80 fo 50 inches,
and depth to bedrock is 4 to 7 feet. This soil is in areas
of gently sloping ridges, shallow sinks, and fairly smooth
slopes. Many of the sinks have outlets for surface water.
Open or noncrossable sinkholes, however, are rare. TIn-
cluded in the mapped arcas of this soil are small areas
of Cincinnati soils.

This is among the best soils of the county for crops,
and most of it is in cultivation. Tt is excellent for fruit
trees and alfalfa. Under proper management good yields
can be expected consistently. Many narrow ridges of
this soil hetween sinkholes in the steep areas are used
in the same way as the adjoining steeper soils. Erosion
is the major problem if the soil is cultivated. On uni-
form slopes, terraces and diversions can be used to help
control erosion. Only cnltural or vegetative practices
can be used in the sinkhole areas. {Capability unit ITe-
1; woodland suitability group 1)

Grayford silt loam, 2 {o 6 percent slopes, moderately
eroded (GrB2).—The profile of this soil is similar to that
of Grayford silt loam, 2 to 6 percent slopes, except that
this soil has been moderately eroded. The present sur-
face layer is partly dark-brown silty clay loam that was
formerly subsoil. In some places the surface layer is
made up entirely of material that was formerly subsoil.
A few small areas have been severely eroded, and there
are a few shallow gullies.

Most of the acreage is cultivated. This soil is good
for crops, and with the proper management, good yields
can be expected. It is excellent for fruit trees and alfalfa.

Some type of erosion control, however, is needed to help
prevent further erosion. (Generally, it is necessary to use
vegetative and cultural practices to control erosion in the
sinkhole areas where constructing terraces and diversions
15 impractical. (Capability unit ITe-1; woodland suit-
ability group 1)

Grayford soils, 2 to 6 percent slopes, severely eroded
{GsB3).—The profile of these soils is similar to that of
Grayford silt loam, 2 to 6 percent slopes, except that in
most places severe eroston has occurred. Most of the
original surface layer has been lost through erosion, and
the present surface layer is predominantly dark-brown
silty clay loam. In places there are some shallow gullies
and an occasional deep gully, which causes the bedrock to
be exposed. In some places, on the ridges between sinks,
the soil has been only moderately eroded. The moisture-
supplying capacity of these soils is a little lower than that
of the uneroded sols,

Most of the acreage is in cultivation. The plowed soils
are likely to be cloddy, and a good seedbed is difficult to
prepare.” These eroded soils cannot be farmed so inten-
sively as the uneroded soils, but with proper manage-
ment good crop yields can be expected. Fruit trees and
alfalfa do well. The hazard of further erosion is serious,
and some type of erosion control is generally necessary.
Where the slopes are not waiforin enough for terraces
and, diversions, it is generally necessary to depend on vege-
tative or cultural practices. (Capability unit I1Te-1;
woodland suitability group 1)

Grayford silt loam, 6 to 12 percent slopes (GrC).—
The profile of this soil is similar to the one described
for the series, except that the thickness of loess is 20 to
40 inches and the depth to bedrock is 4 to 6 feet. Some
areas have numerous sinkholes; others have fairly uni-
form slopes and only a few sinkholes. Most of the sink-
holes are shallow and filled with silt, but some are open
and not crossable. The sinkholes provide outlets for some
of the surface water. Runoff is medium to rapid.

Some small areas of Cincinnati soils are included in
the mapped areas of this soil. The included zoils are on
gently sloping ridges between the sinks.

Most of Girayford silt loam, 6 to 12 percent slopes, is
in permanent pasture or trees, but part of it is in culti-
vation. The soil is mainly in small areas and is managed
in the same way as the steeper adjeining soils. The larger
areas are well suited to crops, and with proper manage-
ment good yvields can be obtained. Fruit {rees and alfalfa
do well. Erosion is the major problem in cultivating this
soil. If the soil iz eultivated, terraces or diversions can
be used on the uniform slopes, or on aboui half of the
acreage, to help control erosion. Vegetative or cultural
practices are used where terraces and diversions are not
suitable. (Capability unit I1Xe-1; woodland suitability
group 1)

Grayford silt loam, 6 to 12 percent slopes, mod-
erately eroded {GrC2).—The profile of this soil ig similar
to that of Grayford silt loam, 6 to 12 percent slopes, but
moderate erosion has taken place. The thickness of loess
is 20 to 40 inches, and the depth to bedrock is 4 to 6 feet.
The surface layer is partly dark-brown silty clay loam
that was formerly subsoil. In some places the surface
layer is made up entirely of material that was formerly
subsoil. A few small areas, generally near the sinks, have
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been severely eroded, and there are a few shallow gullies
in places.

Most of the acreage is cultivated. This soil is suited
to crops, and if it is managed properly, good yields of
all the crops commonly grown in the county can be ob-
tained. Fruit trees and slfalfa grow especially well.
Measures that help control further erosion are needed.
Vegetative or cultural practices that control erosion are
necessary on about half of the acreage on the complex
slopes where constructing terraces and diversions is gen-
erall{; impractical. (Capability unit 11Ie-1; woodland
snitability group 1)

Grayford seils, 6 to 12 percent slopes, severely
eroded (GsC3).—These soils have a profile similar to the
one described for Grayford silt loam, 6 to 12 percent
slopes, except that severe erosion has occurred. Most of
the original surface layer has been removed by erosion,
and the present surface layer is predominantly dark-
brown silty clay loam. Some shallow gullies and an ocea-
sional deep gnily, which in many places exposes the bed-
rock, are present. In some places, on the ridges between
sinks, the soil has been only moderately eroded. The
moisture-supplying capacity 1s a little lower than that of
the uneroded soils,

Most of the acreage is in cultivation, bui permanent
pasture or meadow is generally the best use. TFruit trees
and alfalfa grow well. Plowing malkes these eroded soils
cloddy, and a good seedbed is difficult to prepare. Erosion
is a serious problem. Some practices are needed to pre-
vent further erosion. About half of the acreage has com-
plex slopes, where constructing terraces and diversions is
generally not practical. In those areas vegetative or cul-
tural practices are necessary. These eroded soils should
not be farmed so intensively as the slightly eroded and
moderately eroded soils. (Capability unit TVe-1; wood-
land suitability group 1)

Grayford silt loam, 12 to 18 percent slopes {GrD}.—
The profile of this soil is the one described as representa-
tive of the series. The loess is generally 15 to 30 inches
thick, and the average depth to bedrock is 3 to 5 feet.
About 50 to 70 percent of this soil has complex slopes, and
there are numerous deep sinkholes throughout part of
the acreage. The soil also has fairly uniforin slopes where
there is only an occasional sinkhole. Many of the sink-
holes are filled with silt, but there are numerous deep
sinks that are open or noncrossable. The sinkholes pro-
vide outlets for most of the surface water, and limestone
bedrock is exposed in many places near the bottom of
the sinks.

This soil is mainly in permanent pasture or forest, It is
probably best suited to hay and is excellent for alfalfa.
Under proper management good yields can be obtained.
Erosion is a serious hazard if the soil is cultivated. Vege-
tative or cultural practices are needed in some places to
control erosion. (Capability unit IVe-1; woodland suit-
ability group 1)

(,‘;ra,yfnrdp gilt loam, 12 to 18 percent slopes, med-
erately eroded (GrD2).—This soil has a profile like the
one described as representative of the series, but it is
moderately eroded. The thickness of loess is generally 15
to 30 inches, and the average depth to bedrock is 3 to b
feet. Mixed in the surface layer 1s a moderate amount of
dark-brown silty clay loam that was formerly subsoil.

A few small areas have been severely eroded, and in them
the present surface layer is original subsoil. In places
there are a few shallow gullies. About 35 percent of the
soil has complex slopes. :

This soil 1s mainly in cultivation or permanent pasture.
It is probably best suited to hay, and under proper man-
agement yields are good. The so1l is excellent for alfalfa.
To prevent further erosion, suitable vegetative or cultural
practices should be used in cultivated areas. Iowever,
the soil should be kept in permanent vegetation most of
the time. {Capability unit IVe-1; woodland suitability
group 1)

Grayford soils, 12 to 18 percent slopes, severely
eroded (GsD3).—These soils have a profile similar to the
one described for the series, but they have been severely
eroded. The thickness of loess is generally 15 to 30 inches,
and the average depth to bedrock is 3 to 5 feet. Most
of the original surface layer has been removed by erosion,
and the present surface layer is predominantly dark-
brown silty clay loam. Some shallow gullies and an occa-
sional deep guily, which in many places exposes the bed-
rock, are present. In some places, on the ridges between
sinks, the soils have been only moderately eroded. The
moisture-supplying capacity is a little lower than that of
the uneroded soils. In about half of the acreage, the
gsoils have complex slopes.

Most of the acreage is in cultivation or permanent pas-
ture. These soils are probably best suited to permanent
pasture, and they produce good pasture under proper
management. Generally, erosion is excessive in cultivated
areas. (Capability unit VIe-1; woodland suitability
group 1)

Grayford silt loam, 18 to 25 percent slopes (GrE).—
The profile of this soil is similar to the one described for
the series, except that the thickness of loess is only 20
inches or less and the average depth to bedrock is 3 to
4 feet. This soil has some complex slopes that are mod-
erately sieep to very steep. It also has fairly uniform
slopes that are steep. There are numerous deep sink-
holes thronghout part of the acreage, and most of them
are open and noncrossable. Limestone bedrock is gener-
ally exposed near the bottom of the sinks. The sink-
hol};s provide outlets for some of the surface water. Run-
off is very rapid.

This soil is mainly in trees or permanent pasture, Un-
der proper management it produces good pasturé. Iiro-
sion 1s a serious hazard if permanent vegetation is not
maintained. {(Capability unit VIe-1; woodland suitabil-
ity group 6)

Grayford silt loam, 18 to 25 percent slopes, mod-
erately eroded (GrE2).—This s0il hag a profile similar to
that of Grayford silt loam, 18 to 25 percent slopes, except
that moderate erosion has taken place. The surface layer
is thinner, and in many places it consists partly of dark-
brown material that was formerly subsoil. A few small
areas have been severely eroded, and in them the surface
layer is made up entirely of subsoil. In places there are a
few shallow gullies.

Most of this soil is in permanent pasture, and the best
use is for permanent pasture or forest. Good yields of
pasture are produced under proper management. Erosion
is a severe problem if good permanent vegetation is not
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maintained. (Capability unit VIe-1; woodland suitabil-
ity group 6)

Grayford soils, 18 to 25 percent slopes, severely
eroded (GsE3).—These soils have a profile similar to that
of Graytford silt loam, 18 to 25 percent slopes, except that
severe erosion has oceurred. Most of the original surface
layer has been removed, and the present surface layer
is predominantly dark-brown silty clay loam. Some shal-
low gullies and an occasional deep gully, which in many
places causes the bedrock to be exposed, are present. In
some places, on the ridges between sinks, the soils have
been only moderately eroded. The moisture-supplying
capacity is a little lower than that of the uneroded soils.
In about half of the acreage, the soils have complex slopes.

Most of these eroded soils are in permanent pasture.
Timber or permanent pasture are probably the best uses,
and moderately good pasture is produced under proper
management. Krosion is a serious hazard if a good cover
of permanent vegetation is not maintained. (%&pability
unit VIe-1; woodland suitability group 6)

Grayford silt loam, 25 to 35 percent slopes (Grf).—
The profile of this soil is similar to the one described as
representative of the series, but there is little or no deposit
of loess and all the horizons are thinner. Depth to bed-
rock ranges from 20 to 96 inches or more. There are
deep sinkholes throughout most of the acreage, and in
most places narrow ridges are between them. Most of
the sinkholes have open bottoms and provide outlets for
surface waler. TLimestone bedrock is generally exposed
near the bottom of the sinkholes. A few areas are mod-
erately eroded, and some are severely eroded. TIncluded
in the mapped areas of this soil are small areas of Cin-
cinnati and Corydon soils.

Grayford silt loam, 25 to 35 percent slopes, ig mainly
in forest or permanent pasture, the best uses for this soil.
Under proper management good yields of high-quality
timber are obtained. Severe erosion is likely to occur if a
good cover of permanent vegetation is not maintained.
(Capability unit VIe-1; woodland suitability group 6)

Gullied Land

Gullied land, glacial drift (G1)—This miscellaneous
land type consists of severely gullied areas, where the
underlymg material is deep and moderately friable. The
gullies are 3 to 8 feet or more deep, and in many places they
eut into the friable substratum. The underlying sub-
stratum is friable glacial till, outwash gravel and sand,
and stratified clay, silt, and fine sand. Most of the origi-
nal soil profile has been destroyed, except on narrow
ridges between the gullies. The soil material that re-
mains between the gullies consists of profiles, or of parts
of profiles, of Cineinnati, Otwell, Parke, and Negley soils.

Most of Gullied land, glacial drift, is bare of vegetation,
but in a few areas shrubs, weeds, and wild grasses are
starting to grow. This land type is eapable of producing
pine trees that are suitable for Christmas trees. Diversion
ditches that divert the water and help to prevent further
erosion can be congtructed above the gullied areas. More
information about the nusge and management of this land
type is given in the woodland section. (Capability unit
Vl1le-1: woodland suitability group 3)

Gullied land, residuum (Gu).—This miscellaneous land
type consists of severely gullied land. Bedrock of lime-
stone or standstone is 4 to 6 feet from the surface in most
places or outcrops in many of the gullies. Most of the
original soil profile has been destroyed, except on narrow
ridges between the gullies. The soils that remain on the
narrow ridges consist of profiles, or parts of profiles, of
Bewleyville (Lig. 10)| Grayford, Zanesville, or Wellston
soils. In areagunderiain by limestone, the remaining soil
material, except for that on the upper part of the narrow
ridges, 1s generally very plastic, reddish clay. In areas
underlain by sandstone, the remaining soil material is
generally friable silt and some sand weathered [rom the
underlying bedrock.

Most of this land type is bare of vegetation, but in a
few areas, shrubs, weeds, and wild grasses are starting
to grow. The soill material between the gullies can be
stabilized by planting pine trees. Diversion ditches that
divert the water and help to prevent further erosion can
be constructed above the gullied areas. More information
about the use and management of this land type is given
in the woodland section.  (Capability unit VIIe-1; wood-
land suitability group 14)

Haubstadt Series

The Haubstadt soils are deep, moderately well drained,
and nearly level to sloping. Their surface layer is gray-
ish brown, and their subsoil is light yellowish brown and
has mottles in the lower part. These soils have a mod-
erately developed fragipan. They formed in strongly
weathered, water-deposited clay, silt, and some fine sand
and coarser material.

These soils are in the old Lake Quincy area in the north-
eastern part of the county and west along Mill Creek.
They are also in the Flat Woods area southeast of Spencer
and along many of the small streams.

Figure 10.—Soil scientist examining a piece of chert taken from

the profile of a Bewleyville silt loam on the narrow ridges. Lime-
stone bedrock is exposed in the bottom of the gullies of Gullied
land, residuum.
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The Haubstadt soils are associated with the well-drained
Otwell, the imperfectly drained Dubois, and the poorly
drained Robinson soils. All of these soils formed in the
same type of parent material.

Representative profile of Haubstadt silt loam, 2 to 6
percent slopes (SW1/ sec. 26, T. 9 N, R. 3 W, on a ridge
about 800 fect N. of a gravel road, 20 feet S. of an electric
pole where the slope is 5 percent) :

Ap—0 to 7 inches, dark yellowish-brown (10YR 4/4) gilt loam;
moderate, fine, granular structure; friable; abundant
roois ; strongly acid; abrupt, smooth boundary.

A2—T to 11 inches, yellowish-brown (10YR 5/4) silt loam;
weak, medium, subangular blocky structure: friable;
few roots ; strongly acid ; clear, wavy houndary.

B1—11 to 17 inches, yellowish-brown (10¥YR 5/4 to 5,6) silt
leam; moderate, medium, subangutar hlocky strue-
ture; friable; very strongly acid; gradual, wavy
boundary.

B21t—17 to 22 inches, strong-brown (7.5YR 5/68) heavy silt
loam; moderate, medium, subangular blocky strue-
ture; firm; very strongly acid; gradual, wavy
boundary.

B22x—22 to 30 inches, light yellowish-brown to yellowish-
brown (10XR 6/4 to 5/8) silt loam with common,
medinm, distinet, gray (10YR 6/1) mottles ; moderate,
medium, prismatic structure; fragipan development:
firm and fragile; very strongly acid; gradual, wavy
boundary,

B23x—30 to 36 inches, yellowish-brown (10YR 5/6) silt loam
with many, medium, distinet motiles of gray (10YR
6/1} and yellowish red (5YR 5/8); weak, coarse,
prismatic structure that breaks fo mediam, subangu-
lar blocks; firm and very fragile; strong-brown (7.5
YR 5/6) clay flows and light-gray (16YR 7/1) silt
streaks ; very strongly acid; gradual, wavy boundary.

B24x—36 to 43 inches, yellowish-brown (10YR 5/6) silty clay
loam with many, medium, distinct, gray (16YR 6/1)
mottles; weak, coarse, prismatic structure with
fragipan development ; firm and slightly fragile; light
brownish-gray (I0YR 6/2} clay flows: very strongly
aeid ; gradual, wavy boundary,

1IB3—43 to 53 inches, gray (10¥YR 6/1) silty clay loam with
manhy, medium, digtinet, yellowish-hrown (10YR 5/8)
mottles ; massive; firm; some manganese and iron
concretions; light brownish-gray (10YR 6/2) clay
flows ; very strongly acid ; gradual, wavy boundary.

IIC—B3 to 83 inches +, light yellowish-brown (10YR 6/4)
stratified clay loam, silty clay loam, and thin layers
of silt loam; massive; firm ; few manganese and iron
concretions ; very strongly acid.

'The color of the surface layer ranges from dark gray in
wooded areas to yellowish brown in cultivated felds.
Depth to mottling ranges from 18 to about 26 inches.
Depth to calcarecus material ranges from 1 to 12 feet, and
the thickness of the loess, from 10 to 50 inches or more.

The Haubstadt soils are low in available phosphate and
medium in potash. Their content of organic matter is
medium to low. Moisture-supplying capacity is good, and
permeability iz moderate to moderately slow. The pene-
tration of roots is limited somewhat by the fragipan in the
lower part of the subsoil. These soils are very strongly
acid if they have not been limed.

Most of these soils are cultivated. They are suited to
most, of the crops grown in the county, and they are mod-
erately productive. TInder good management the re-
sponse to lime and fertilizer i1s very good. On sloping
areas that are cultivated, terraces, diversions, and cultural
practices that help control erosion should be used.

Haubstadt silt loam, 0 to 2 percent slopes {HoAl—
This soil is on nearly level ridges near steeper Otwell and

Haubstadt soils. It is not extensive and is generally in
small areas. Runoff is medium to rapid.

Some small areas of an impeifectly drained Dubois soil
are included in the mapped areas of this soil {Capability
unit I¥s-5; woodland suitability group 9)

Haubstadt silt loam, 2 to 6 percent slopes (HoB).—
The profile of this soil is considered representative of the
series. This soil 1s mainly on the gently sloping breaks
from the nearly level areas of lake plains that are occupied
by the Dubois soils. Tt is also on narrow ridges that are
dissected by streams and that extend out from the nearly
level lake plains. This soil is subject to slight to moderate
erosion if it is cultivated. Some drainage may be needed
in seepy spots.

Included in the mapped areas of this soil are some small
areas of an imperfect})r drained Dubois soil.  (Capability
unit I1e-7; woodland suitability group 9)

Haubstadt silt loam, 2 to 6 percent slopes, moder-
ately eroded (HaB2l.—This soil has a profile like the one
deseribed for the series, but it is moderately eroded. The
surface layer is partly yellowish-brown silt loam that was
formerly subsoil. This soil is mainly on the gently slop-
ing breaks of the nearly level areas of Dubois soils, or on
narrow ridges that extend out from the nearly level areas.
In most places the slopes are between 3 and 4 percent.
Some small areas of imperfectly drained Thubois soils are
included in the mapped areas of this soil.

Haubstadt silt loam, 2 to 6 percent slopes, moderately
eroded, is subject to moderate erosion if it is cultivated.
Some drainage may be needed in seepy spots. (Capabil-
ity unit ITe-7; woodland suitability group )

Haubstadt soils, 2 to 6 percent slopes, severely
eroded [HbB3).—These soils have a profile similar to the
one deseribed for the series, but they are severely eroded.
Most, of the original surface layer has been lost through
erosion, and the present surface layer is yellowish-brown
heavy silt loam that is very low in content of organic mat-
ter, These soils are on the gently sloping breaks adjacent
to the nearly level plains occupied by Dubois soils.  Some
small areas of imperfectly drained Dubeis soils are in-
cluded in the mapped areas of these soils,

Haubstadt soils, 2 to 6 percent slopes, severely eroded,
are less productive than the soils that are not severely
eroded. Cultural practices or terraces and diversions are
needed in many cultivated areas. To farm the areas most
efficiently, drainage may be needed in seepy spots. (Ca-
pability unit IIIe-7; woodland suitability group 9} -

Haubstadt silt loam, 6 to 12 percent slopes, mod-
erately eroded [HoC2).—This seil has a profile similar fo

the one deseribed for the series, except that moderate

erosion has occurred. The slopes are mainly between 6
and 9 percent. This soil is in small areas scattered
throughout the lakebed areas. It occurs with the Otwell
soils in cultivated fields or on breaks adjacent to the
Dubois soils. The major problem is ereosion. (Capa-
bility nnit I11e-7; woodland suitability group 9)
Hauhstadt seils, 6 to 12 percent slopes, severely
eroded {HbC3).—These soils have a profile similar to that
of Haubstadt silt loam, 6 to 12 percent slopes, moderately
eroded, but they are severely eroded. The present surface
layer is yellowish-brown heavy silt loam to light silty clay
loam mixed with material from the original surface Inyer.
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The content of organic matter is very low. These soils
are generally in cultivated fields with the Otwell soils or
on breaks adjacent to the Dubois soils, The major prob-
lem is erosion. These soils are more difficult to work and
are less productive than the less eroded soils. { Capability
unit I'Ve-7; woodland suitability group 9)

Hickory Series

The Hickory series consists of deep, well-drained soils
that have a brown surface layer and a dark yellowish-
brown subsoil. These soils developed in thin silt or loess
over loam to coarse clay loam till of Illinoian age. They
are leached free of carbonates to a depth of 3 to 6 feet or
more,

The Hickory soils are associated with the Cincinnati
soils. They are generally sieeper than those soils and
lack a fragipan,

Representative profile of Hickory silt loam, 25 to 35 per-
cent slopes (NE14 sec. 2, T. 11 N, R. 4 W.);

A00—1 to 14 inch, undecomposed leaf litter.

AQ—-14 incpdto 0, partly decomposed leaf litter: very strongly
acid. .,

Al—0 to 1 inch, gray (10YR 5/1) silt loam; moderate, fine,
granular structure; friable; abundant roots; very
strongly acid; abrupt, wavy boundary.

A2-1 to 8 inches, pale-brown (10YR 6/8) silt loam ; moderate,
thick, platy stracture; frizble; abundant roots; some
worm fillings from the Al horizon ; very strongly acid ;
abrupt, wavy boundary,

BI—8 to 12 inches, light yellowish-brown (10YR 6/4) silt
loam; weak, medium, subangalar blocky structure;
friable; plentiful roofs; very strongly acid; clear,
smooth boundary.

ITB21i—12 to 20 inches, dark yellowish-brown (10YR 4/4)
silty clay loam ; mederate, medium, subangular blocky
structure ; firm; few roots; very strongly acid; grad-
ual, smoeoth boundary.

1TB22t—2% to 50 inches, dark yellowish-brown (10YR 4/4) silty
clay loam; moderate, medinm, subangular blocky
structure ; firm; few roots; very strongly aecid; grad-
ual, smooth boundary.

TIB3t-—50 to 70 incheg, yellowish-brown (10YR 5/4) clay loam
weak, coarse, subangular blocky structure; firm ; few
roots (some thin clay films and a few manganese con-
cretions) ; medium acid; abrupt, wavy boundary.

ITC—70 inches 4, grayish-brown (10YR 5/2) loam till; mas-
sive; friable; few roots; ecalcareous.

These soils range from 3 to 6 feet or more in depth to
carbonates. The B horizon is less than a foot thick on
some steep slopes and 50 to 60 inches thick on moderately
steep slopes. The degree of development is stronger in
the thicker profiles.

These soils are mainly in forest. Poplar, oak, and hick-
ory make excellent growth on them.

Hickory soils, 18 to 25 percent slopes, severely
eroded (HkE3).—These soils have a profile similar to the
one described as representative of the series. Most of
the original surface layer, however, has been removed by
erosion, and the present surface layer is predominantly
dark-brown to light yellowish-brown silty clay loam.
There are some shallow gullies and an occasional deep
gully in places.

These soils are on moderately steep breaks and ridges
throughout the glaciated areas. The moisture-supplying
capacity is a little lower than that of the uneroded soils.
Runoff is very rapid. Included in the mapped areas of

these soils are minor areas where sandstone and shale
bedrock are at a depth of less than 70 inches.

Most of the acreage iz in permanent pasture or idle.
Permanent pasture or forest are the best uses. Under
proper management moderately good pasture is produced.
The response to lime and fertilizer i good. Erosion is a
serious hazard il permanent vegetation is not maintained.
(Capability unit VIIe-1; woodland suitability group 2)

Hickory silt loam, 25 to 35 percent slopes (HcF).—The
profile of this soil is described as representative of the
series. The material in which the soil formed contained
Little or no loess.

This soil is mainly in large areas where very steep, fairly
deep drainage channels have cut into the deep till. In
places 1t 1s on narrow, sloping to moderately steep ridges
that extend between the deep channels. A few outcrops
of bedrock are in valley fills and spots where the till is
shallow. Some small areas are very steep and cause dif-
fienlty in logging operations. Runofl is very rapid.

Most of this soil i1 i timber, which is probably the
best. use for it, but good pasture is produced under good
manhagement. Also, under good management trees grow
rapidly and are of good quality. Erosion is a problem if
good permanent vegetation is not maintained. Improperly
planned logging roads and trails cause accelersted ervsion
1 many places. (Capability unit VIe-1; woodland suit-
ability group-2)

Hickory silt loam, 25 to 35 percent slopes, moder-
ately eroded (Hcf2).—This soil has a profile similar to
the one desceribed for the series, except that moderate ero-
sion has oceurred. The surface layer is thinner, and mn
some places 1t consists entirely of material that was
formerly subsoil. Included in the mapped areas of this
goll are some minor areas where bedrock i1s nearer the
surface than that underlying the soil for which a typical
profile was described.

Most of the acreage was cleared for cultivation or per-
manent pasture, but now most of it has been reforested.
Heavy grazing of forested areas has cansed some ac-
celerated erosion. Forest is probably the best use, and the
soi]l should be managed in the same way as llickory silt
loam, 25 to 35 percent slopes. (Capability unit Vie-1;
woodland suitability group 2)

Hickory silt loam, 35 to 70 percent slopes (HcG)—
The profile of this soil is similar to the one described for
the series, but the horizons are somewhat thinner, and
depth to caleareous material is only 30 to 50 inches. This
so1l is in large areas where there are deep channels that
have cut into the deep till. In some places there are
narrow, sloping to moderately steep ridges that extend
between these channels. An occasional onterop of bed-
rock is in spots where the %ill is shallow. In some areas
near Cataract Lake, there has been little weathering or
development of a profile, and the calcareous till is exposed
throngh soil slippage. Runofl is very rapid.

Nearly all of this soil is in timber, which is the best
use for it. Under good management trees grow rapidly
and are of good quality, Erosion is a problem if a good
cover of vegetation is nof maintained. Tmproperly
planned logging roads and trails cause accelerated erosion.
It is difficult to build the logging trails because of the
extremely steep slopes. (Capability unit Vile-1; wood-
land suitability group 4)
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Johnsburg Series

The Johnsburg soils are deep, imperfectly drained, and
nearly level to gently sloping.” They have a light brown-
ish-gray surface layer and a mottled subsoil. A moder-
ately compacted layer, or fragipan, is at a depth of about
20 inches and extends to a depth of 40 inches or more.
These soils are very strongly acid. They developed in
30 to 48 inches of leached silt over material weathered from
sandstone, siltstone, and shale. Bedrock is generally 50
to 70 inches from the surface.

The Johnsburg soils are on broad ridges throughout
the areas of sandstone and shale. They are surrounded
by better drained soils from sandstone, which are on the
adjoining slopes.

The .J ohnsl?urg soils are closely asociated with the mod-
erately well drained Tilsit and the well drained Zanesville
soils. All of these soils formed in the same material, but
the Johnsburg soils are nearly level to gently sloping, and
the Tilsit and Zanesville are gently sloping to maoderately
sloping.

Representative profile of Johnsburg silt loam, 0 to 2
percent slopes (NE. corner sec, 12, T. 10 N., R.' 5 W.):

Ap—0 to 6 inches, light brownish-gray (10YR 6/2) silt loam;
weakly developed, medium, platy structure; friable;
abundant fine roots; neutral; abrupt, smooth
boundary.

A2—8 to 9 inches, gray (10YR 6/1) silt loam with many,
coarsge, distinet mottles of yellowish brown (10YR
5/4) ; weak, medium and thick, platy structure ; fri-
able; few fine roots; strongly acid; clear, smooth
houndary.

B1—95 to 19 inches, yellowish-brown (F0YR &5/6) gilt loam
with many, medium, distinct mottles of light brownish
gray (I0YR 6/2); moderate, medium, subangylar
blocky structure; friable; few fine ToOt8; very
strongly acid ; clear, smooth houndary.

B21x—19 to 24 inches, yvellowish-brown (10YR 5/6 to 5/8)
light silty clay loam; weak, coarse, prigmatie strue-
Ture that breaks to moderate, medium, subangular
blocky structure; weak to moderate fragipan; fri-
able; peds are thickly coated with gray (10YR 6/1)
§ilt; no roots; very strongly acid: clear, smooth
boundary,

B22x—24 to 30 inches, light yellowish-brown (10¥R 6/4) silt
loam to light silty eclay loam with mediom, distinct
mottles of yellowish brown (10YR 5/8) ; weak, coarse,
prismatie strueture that breaks to weak, coarse, sub-
angular blocky ; weak to moderate fragipan: friable:
Peds are coated with thin, light-gray (10YR 7/1)
silt; very strongly acid; clear, smooth boundary.

ITB3x—30 to 58 inches, yellowish-hrown (10YR h/4 to 5/6)
silt loam and gritty silt loam to loam in lower part,
with thin, light-gray {(10YR 7/1): silt coatings : weak,
coarse, prismatic structure; weak fragipan; strongly
acid; clear, smooth boundary.

IIC—A6 te 62 inches, prownish-yellow (10TR 6/6) sandy
loam to loam ; massive; very friable; strongly acid ;
clear, smooth boundary.

R~#62 inches +, sandstone and shale bedrock.

The amount of mottling is greater in nearly level areas
where runoff is very slow than in gently sloping areas
where the runoff is slow. The fragipan is more strongly
developed in the wider, more nearly level areas than in
the more rolling areas., The B2 horizons ranges from
heavy silt loam to medium silty clay loam. The depth
to bedrock, which consists of sandstone, siltstone, and
shale, ranges from 50 to 70 inches or more.

The Johnsburg soils are very low in available phos-
phate and potash and in content of organic matter. Run-

off is slow or very slow, and permeability is slow. The
moderately developed fragipan restricts the penetration
of roots and moisture to a moderate degree. These soils
are strongly acid if the]y have not been limed. They need
moderate to large applications of limestone every 5 to 8
years to maintain good production. Drainage is needed
inmost places for maximum production,

Johnshurg silt loam, 0 to 2 percent slopes (loA].—
The profile of this soil is the one described for the series.
This soil is generally wet early in spring unless it has
been drained. Surface drains are needed in most places
to maintain maximum production. Wheat and other
small grains generally do well on this soil. Legurmes and
gragses ave needed to maintain good soil structure. A
moderate smount of row crops can be used in the cropping
system. Under proper management medium to mod-
erately high yields can be obtained. (Capability unit
IITw-T7; woodland suitability aroup 5)

Johnsburg silt loam, 2 1o 6 percent slopes (JoB).—
The profile of this soil is similar to the one described for
the serles. In most places the slope is about 3 percent.
Surface drainage is generally needed for maximum pro-
duction. This soil is subject to moderate erosion if it is
cultivated. (Capability unit ITIw-3; woodland suit-
ability group 5) ’

Johnshurg silt loam, 2 to 6 percent slopes, moder-
ately eroded (JoB2).—This soil has a profile similar to
that of Johnsburg silt loam, 2 to 6 percent slopes, except
that it is moderately eroded. About half of the surface
layer has been lost through erosion, and some of the
yellowish-brown material that was formerly in the subsoil
has been mixed with the original surface layer. Ina few
Places the present surface layer is made up entirely of
material that was formerly subsoil. The dominant slopes
are 3 to 4 percent. . .

Erosion and drainage are problems on this soil. Ii
the soil 1s cultivated intensively, special attention should
be given to practices that control erosion. (Capability
unit ITTw-3; woodland suitability group 5)

Landes Series

In the Landes series are deep, sandy, well-drained soils
formed in alluvium. Their surface layer is dark grayish
brown to dark brown, These soils are neutral to mildly
alkaline. There has been little soil development other than
the accumulation of organic matter in the surface layer.

These soils are on the bottom lands along the West Fork
of the White River, and along Mill Creek. They are
closely associated with the well drained, medium-textured
Genesee soils and the moderately well drained Eel soils.

Representative profile of Landes fine sandy loam
(SE1NW1 sec. 29, T. 10N, R. 3 W.) :

Ap—a0 to 8 incheg, dark grayish-brown (10YR 4/2) fine sandy
loam ; weak, fine, granular structure; very friable;
neutral ; abrupt, smooth boundary.

C1—S8 to 12 inches, brown (10YR 5/3) fine sandy loam ; weal,
fine, granular structure; very friable; neutral; clear,
wavy boundary.

C2—12 to 16 inches, dark-brown {10TR 3/3) loam ; weak, fine,
granular structure; friable; neutral; clear, wavy
boundary. :

C3—16 to 24 inches, yellowish-brown (10TR 5/4) fine sandy
loam ; magsive; very friable; neutral; clear, wavy
boundary.
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C4—24 to 48 inches 4, yellowish-brown (10YR 5/4) siratified
layers, 2 to 4 inches thick, of loamy fine sand, fine
sand, fine sandy loam, and loam; single grain; very
friable ; neutral.

The major variations are in the thickness and texture
of the layers below the surface layer. These layers range
from less than 1 inch to a foot or more in thickness and
from fine sand to loam and silt loam in texture.

Landes fine sandy loam (le).—This is the only soil of
the Landes series mapped in the county. Lt is nearly level
and formed in alluvium. Most of this seil is on natural
levees near the main channel of the White River, mainly
near the bends in the channel. Tn eultivated fields the
surface layer is dark-brown to dark yellowish-brown,
neutral to calcareous fine sandy loam to a depth of 10
inches. The surface layer grades to yellowish-brown fine
sandy loam that contains thin layers of sandy loam, loam,
and fine sand. The depth of this sandy material 1s nor-
mally 8 feet or more, but it is exiremely variable because
the changing currents of the river cause more coarse mate-
rial to be deposited in some places than in athers. In some
places fine gravel js mixed with the sand, and n other
places there are thin strata of loamy or silty material,
Small shells are mixed through the deposits. This soil
is moderately coherent and hag fair moisture-supplying
capacity.

Included in the mapping of this soil are a few minor
areas of coarse sand, which extend to a depth of 20 to 30
inches. Below the sand the material is similar to that in
a normal profile of a fine sandy loam. The included areas
are low 1n fertility, low in moisture-supplying capacity,
and droughty.

Only a small acreage of Landes fine sandy loam is
mapped in this county. ~Corn is the major crop grown, but
the soil is also well suited to alfalfa. This soil has a medi-
um raquirement for phosphate and a moderately high re-
quirement for potash. Corn responds well to medium to
Iarge applications of nitrogen, No lime iz needed. (Ca-
pability unit I-2; woodland suitability group 8)

Markland Series

In the Markland series are deep, well drained to mod-
erately well drained, gently sloping to moderately steep
solls. These soils have a yellowish-brown surface layer
and a_brown to yellowish-brown subseil. They were
formed in calcareous, water-deposited clay and a small
amount of silt. The depth to ealcareous material is about
36 inches in most places.

The Markland soils are along the White River between
the soils of the bottom lands and the soils of the uplands.
They are closely associated with the imperfectly drained
McGary soils, the very poorly drained, moderately dark
colored Zipp soils, and the very poorly drained, dark
colored Montgomery soils. All of the associated soils de-
veloped in the same kind of parent material as the Mark-
land soils.

Representative profile of Markland silt loam, 18 to 25
percent slopes, moderately eroded (NW. corner of SW1y
sec. 29, T. 11 N, R. 2 W, in a pasture where the slope 1s
23 percent) :

Ap—0 to 6 inches, yellowish-brown (10YR 5/4) smilt loam;
moderate, fine and medium, granualr structure; fri-
ahle; strongly acid ; abrupt, smooth houndary.

Bl—6 to 9 inches, yellowigh-brown (10YR &/4) silt loam;
moderate, medium, subangular blocky strueture; fri-
able; roots and worm fllings from the Al horizon
throughout; very strongly acid; abrupt, smooth
boundary.

IIB2t—9 to 27 inches, brown (T.5YR 4/4) siliy clay; moderate
to strongly developed, medium, angular blocky struc-
ture; firm; peds have pale-hrown (10YR 6/3) clay
caatings; roots and worm fillings from the Ap borizon
throughout; wvery strongly acid; clear, smooth
boundary.

IIB3t—27 to 41 inches, yellowish-brown (10YR 5/6) silty clay
loam or light silty clay; moderate to strong, coarse,
angular blocky struciure; friable; peds have pale-
brown (10YR 6/8) clay coatings; very strongly acid;
abrupt, smooth boundary.

F1C1—41 to 50 inches, very pale brown (10YR 7/4) silty clay!
massive ; firm ; caleareous; abrupt, smoeoth boundary.

I1C2—50 to 55 inches, very pale brown (10YR 7/4) siit; mas-
give; friable; calcareous; abruept, smooth boundary.

IIC3—55 to 70 inches 4, very pale brown (10YR 7/4) silty
clay and silt; massive; friuble; caleareous.

In the Markland soils the depth to calcareous material
ranges from about 30 to 48 inches. The horizons below
the plow layer are thicker in the deeper, leached profiles
than in the shallower profiles. In gome minor areas the
subsoil is silty clay Joam. The coarser textured subsoil is
generally associated with underlying material that is
coarser textured than that normally underlying the Mark-
Jand soils. Some very thin strata of fine sand are inter-
bedded with the underlying clay and silt.

The Markland soils are low in content of organic matter,
low in phosphate, and medium in potash. Moisture-sup-
plying capacity is good, runoff is medium to very rapid,
and permeability is moderate to moderately slow. The
root zone is deep.

These soils are well suited to alfalfa. The crops respond
well to lime and fertilizer. The major hazard is erosion,
and in cultivated areas special attention should be given
to practices that help control erosion.

Markland silt loam, 2 to 6 percent slopes, moder-
ately eroded (MaB2)—The profile of this soil is similar
to the one deseribed as representative of the series. In
cultivated fields the plow layer is yellowish brown. There
is some mottling at a depth of about 20 to 30 inches. A
few areas are only slightly eroded.

This sotl is generally In areas of 5 acres or less and is
therefore managed with the other steeper Markland
soils that adjoin it. If it is eultivated intensively, speecial
attention should be given to practices that help to control
erosion. (Capability unit TITe-7; woodland suitability
group 1)

Markland silt loam, 6 to 12 percent slopes, moder-
ately eroded (MaC2.—This soil has a profile similar to
the one described for the series, except that the surface
layer is partly brown to yellowish-brown silty clay to silty
clay loam that was formerly subsoll. In some places the
present surface layer is made up entirely of material that.
was formerly subsoll. A few areas are only slightly
eroded.,

Most. of this soil is in pasture or in cultivated crops.
Where the goil is eultivated, special attention should be
given to practices that help control erosion. (Capability
unit IVe-1; woodland suitability group 1)

Markland soils, 6 to 12 percent slopes, severely
eroded (MdC3).—The profile of these soils is similar to
the one described for the series, but the surface layer has
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a large amount of brown to yellowish-brown silty clay to
silty clay loam that was formerly subsoil mixed init. In
many areas the surface layer is made up entirely of clayey
material that was originally subsoil.

These soils are mainly cultivated or idle, but they are
probably best suited to pasture. They are in narrow areas
where the slope is short and are therefore managed with
the soils that surround them. ¥rosion is the major haz-
ard. Where the soils are cultivated, special attention
should be given to practices that limit erosion. If the
soils are worked when they are wet or too dry, they become
cloddy, and as a result, a good seedbed is difficult to pre-
pare. (Capability unit VIe-1; woodland suitability
group 1)

Markland silt loam, 12 to 18 percent slopes, mod-
erately eroded (MaD2).—The profile of this soil is sim-
ilar to the one described for the series. The present sur-
face layer is partly brown to yellowish-brown silty clay
to silty clay loam that was formerly subsoil. In a few
places the surface layer is made up entirely of material
that was formerly subseil. A few areas are only slightl
eroded, and a few are severely eroded. Most of this soil
is in pasture, the nse to which it is probably best suited.
{ Capability unit VIe-1; woodland suitability group 1)

Markland silt loam, 18 to 25 percent slopes, mod-
erately eroded (MaE2).—The profile of this soil is de-
scribed as representative of the series. A few areas are
only slightly eroded, and a few areas are severely eroded.
Runoff 1s very rapid, and erosion is 2 major hazard. This
soil is mainly in pasture. Under good management excel-
lent. yields of forage are obtained. (Capability unit VITe-
1 woodland suitability group 2)

Martinsville Series

In the Martinsville series are deep, well-drained, nearly
level to gently sloping soils that have a dark-brown surface
layer and subsoil. These soils developed in stratified silt
and sand and are underlain by caleareous silt and sand at a
depth of about 60 inches.

These soils are on low terraces along the White River.
A few gently sloping to sloping areas oceur as breaks from
the nearly level areas.

The Martinsville soils are assoclated with the imper-
fectly drained Whitaker soils, which developed from sim-
ilar parent material and have similar underlying ma-
terial. They are also closely related to the well-drained
Ockley and the excessively drained Nineveh soils. The
Ockley soils have more gravel in the lower part of the

rofile than the Martinsville soils, and they are underlain

v calecareous gravel and sand at a depth of 42 to 60 inches.
The Nineveh soils are less acid, have less development, a
thinner solum, and are underlain by calcareous gravel and
sand at & depth of 24 to 42 inches,

Representative profile of Martinsville loam, 0 to 2 per-
cent slopes (SE1j sec. 21, T. 11 N, R. 2 W, 300 feet W.
of Morgan County line and 200 feet N. of Highway 67) :

Ap—0 to 8 inches, dark-brown (10¥R 3/3) loam; moderate,
medium, granular structure; friable; slightly acid;
abrupt, smooth houndary.

A28 to 14 inches, dark-brown {10YR 4/3) loam ; weak, medi-
um, subangular blocky structure that breaks to mod-

erate, medinm, granular structure; friable; medium
actd ; elear, simooth boundary.

Bl-—14 to 19 inches, dark-brown (7.5YR 4/4) silt loam ; mod-
erate, medium, subangular hlocky structure; friable;
medium acid ; clear, wavy houndary.

B21t—19 to 31 inches, dark-brown (T.5YR 4/4) silty clay loam
with reddish-brown (5YR 4/4), thin clay films ; mod-
erate, medium, subangular blecky strueture; firm;
medinm acid ; clear, wavy boundary.

IIB22i—31 to 51 inches, dark-brown (7.5YR 4/4) sandy clay
loam with reddish-brown {5YR 4/4), thin clay filma;
weak, medium, sabangular blocky structure; firm;
medinm acid; gradual, wavy boundary.

IIB2—51 to 80 inches, dark-brown (7.5YR 4/4) loamy zand
with minor layers of sandy clay loam; single grain
to massive; very friable; medium acid; abrupt, wavy
boundary.

IIIC—80 inches -+, stratified coarse sand, fine gravel, and silt;
caleareous. ]

Generally, in the Martinsville silt loams the texture of
the subsoil is somewhat smoother and contains less sand
than that in the subsoil of the Martinsville loams. Depth to
calcareous sand and silt ranges from 42 to 80 inches.

These soils are low in content of organic matter, medium
in potash, and low in phosphate. They are moderately
permeable and have a deep root zone. They are strongly
acid if they have not been limed. All the crops commonly
grown in the county are suitable, and they respond well to
large applications of lime and fertilizer.

Martinsville loam, 0 to 2 percent slopes (MeA).—The
profile of this soil is described as representative of the
series. There is very little erosion and runoff. This soil
is easy to till and is one of the better soils for agriculture
in the county. Included in the mapping of this soil are
minor areas of fine sandy loam. (Capability unit I-1;
woodland suitability group 1)

Martinsville silt loam, 0 te 2 percent slopes [MfAL.—
The profile of this soil is similar to the one described for
the series, but the surface layer is silt loam instead of loam.
The subsoil is generally smoother and contains less sand
than that in the profile described. There is very little
erosion and runofl. A few areas are gently sloping and
moderately eroded. This is one of the best soils for culti-
vation in the county. (Capability unit 1-1; woodland
suitability group 1)

Martinsville loam, 2 to 6 percent slopes, moderately
eroded (MeB2).—This soil has a profile similar to the one
deseribed for the series, but it is gently sloping and has
been moderately eroded. Depth to calcareous sand and
gilt is generally less on this soil than in the more nearly
level soits. Most of this soil is cultivated, and erosion is a
moderate problem.

Tneluded in the mapped areas of this soil are a few small
arcas of Martinsville loam, 6 to 12 percent siopes, and sev-
eral small areas of Martinsville fine sandy loam, 6 to 12
percent, slopes, severely eroded. (Capability unit ITe-1;
woodland suitability group 1)

McGary Series

In the McGary series are moderately deep, imperfectly
drained, nearly level to gently sloping soils. The surface
layer is grayish brown, and the subsoil is mottled grayish
brown. These soils developed in caleareous clay and silt
that were deposited by water.

These soils are on benches 6 to 10 feet above the level
of the soils formed in alluvium along the White River.
They are closely associated with the well-drained Mark-
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land, the very poorly drained, moderately dark colored
Zipp, and the very poorly drained, dark colored Mont-
gomery soils. All of the associated soils developed in the
same kind of parent material as did the McGary soils.

Representative profile of McGary silt loam, 0 to 2 per-
cent slopes (SW. corner of sec. 26, T. 9 N., R. 4 W, 200
feet S. of Thompson’s house) :

Ap—0 to 8 inches, grayish-brown (10YR 5/2) silt loam;
moderate, fine, grannlar structure; friable; nentral;
abrl}pt, smooth boundary.

A28 to 10 inches, light brownish-gray {10YR 6/2) silt loam ;
fine, granular structure; friable; neutral; abrupt,

. smooth boundary.

B1t-—10 to 12 inches, grayish-brown (10YR 5/2) light silty clay
loam with common, fine, distinet, brownish-yellow
(10YR 6/6) mottles; moderate, medinm, subangular

blocky structure ; friable ; medinm aeid ; clear, smooth
boundary.

ITB2t—12 to 82 inches, grayish-brown (10X R 5/2) wilty clay
with many, coarse, faint, yellowish-brown (10YR 5/8)
mottles; upper part has moederate, medium, angular
blocky structure, becoming coarse, angular blocky with
@ncreasing depth ; firm ; medinm aeid becoming neutral
in lower part ; abrupt, wavy houndary.

II0—32 inches +, grayish-brown (10YR 5/2) stratifled clay,
silt, and minor layers of fine sand with many, coarse,
faint, yellowish-brown (10YR 5/6) mottles and Hme
concretions; below a depth of 65 inches, ealcareous
stratified slity clay and silt; masgive; firm to friable.

In the McGary soils the depth to calcareous material
ranges from about 24 to 50 inches, The horizons below
the plow layer are thicker in the deeper profiles. In some
areas the B2 horizon is silty clay Joam rather than silty
clay. The coarser textured subsoil is generally associated
with coarser textured underlying material than is normal
for the McGary soils. In some areas thin layers of fine
sand are interbedded with the underlying clay and silt.

These soils are low in available phosphate and potash
and very low in content of organic matter. The moisture-
supplying capacity is fair to good, runoff is slow or very
slow, and permeability is very slow. Roots penetrate only
moderately deep becanse of excess water, which is the chief
problem in managing the soils. Tf these soils are drained,
the response to lime and fertilizer is good. These soils are
suited to most erops commonly grown in the county, and
they are moderately productive.

McGary silt loam, 0 to 2 percent slopes (MgAl.—The
profile of this soil is described as representative of the
series. This soil is on flat benches that have short, steep
escarpments that extend down to the soils of the bottom
lands. In some places the breaks are long enough that
Markland soils are mapped on them. McGary silt loam,
0 to 2 percent slopes, is generally farmed separately he-
cause of the steep escarpments.” The size of the felds
ranges from a few acres to 40 acres or more. ( Capability
unit ITTw-6; wondland suitability group 5)

MeGary silt loam, 2 to 6 percent slopes, moderately
eroded [MgR2).—This soil has a profile gsimilar to the one
described for the series, but it is gently sloping. Also,
the surface layer is partly grayish-brown silty clay loam
that was formerly subsoil. Tn a few places the surface
layer is made np of material that was formerly subsoil.
A few areas are only slightly eroded.

This soil is in small areas and is not extensive. Tt is
generally farmed with the nearly level McGary soil. Wet-
ness and erosion are hazards where crops are grown. If
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the soil is cultivated, special management is needed to help
control erosion. (Capability unit IITw—6; woodland suit-
ability group 5)

Montgomery Series

The Montgomery soils are deep and very poorly drained.
Their surface layer is black, and their subsoil is dark
gray. The parent material 1s calcareous clay and silty
clay deposited by slack water, and there are thin layers of
silt and fine sand. The soils developed in a swamp under
a mixed deciduous forest and marsh grasses.

These soils of lake plaing are m slight depressions on
benches 6 to 10 feet, above the level of the soils formed in
alluvivm along the White River and its tributaries.
They are assoclated with the imperfectly drained
MeGrary, the well-drained Markland, and the very poorly
drained, moderately dark colored Zipp soils. All of the
associated soils formed in the same kind of parent mate-
rial as the Moni‘gomel'%? soils. )

Representative profile of Montgomery silty clay loam
(NE1; sec. 28, T. 11 N, R. 2 W, 200 feet S. of high-
way 67) :

Ap—~0 to T inches, black (10YR 2/1) silty clay loam; struc-
tureless; hard when dry, plastic and sticky when
wet; the content of organic matter high: neutral;
clear, amooth boundary.

A12—7 to 13 inches, very dark gray (10YR 3/1) silty clay
loam ; strong, medinm and fine, angular blocky strue-
tore; very firm; neutral; clear, smooth boundary.

B21g—13 to 25 inches, dark-gray (10YR 4/1) silty clay with a
few, fine, yellowish-brown (10YR &/4) specks;
strong, medium and coarse, angular blocky structure;
very firm ; neutral ; clear, smooth houndary.

B22s—25 {o 37 inches, gray to dark-gray (10YR 5/1 to 4/1)
silty clay with dark yellowish-brown (10YR 4/4)
mottles; strong, medinm, columnar structure that
breaks to strong, medium and coarse, angular blocky
structure ; very firm ; neutral ; clear, smooth boundary.

B23g—37 to 40 inches, gray to dark-gray (5Y 5/1 to 4/1)
silty clay mottled with yellowish brown (10YR 5/8) ;
strong, medinm, columnar structure that breaks to
strong, coarse, angular blocky structurs; plastic;
neutral ; clear, smooth boundary.

B3g—40 to 668 inches, dark-gray (5Y 4/1) and olive-brown
(2.5Y 4/4) silty eclay; magsive; plastic; neutral to
slightly ealcareous; clear, smooth boundary.

C—66 inches +, dark-gray (5Y 4/1) and olive-brown (2.5Y
4/4) stratified silty clay, clay, silt, and fine sand;
calcareous.

The content of organic matter in the surface layer
varies; it is generally lower where the s0il has been culti-
vated than in wooded areas or in areas used for pasture.
"The A horizon is as much as 18 inches thick in some places.
Depth to caleareous clay and silt ranges from about 40 to
60 inches. ) ) .

The Montgomery soils are medium to high in natural
fertility, and they do not require lime. Moisture-supply-
ing capacity is good, and permeability is very slow.
Roots penetrate only moderately deep because of excess
water,

Montgomery silty clay loam {Mhl.—This is the only
Montgomery soil mapped in the county. It oceurs in
slight depressions on benches.

Included in the mapped areas of this soil are minor
areas of a Montgomery silt loam. Also included are sev-

eral areas of dark-colored depressional soils in the Flat
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Woods area southeast of Spencer. These areas total
about 150 acres. The depressional soils differ from Mont-
mery silty clay loam m having a subsoil of silty clay
oam. Also, they are underlain by neutral silty clay loam,
clay loam, and silt. These included soils are on seepy
foot slopes. The excess water comes from adjoining
higher soils that are underlain by limestone.
ontgomery silty clay loam 1s well suited to corn, soy-
beans, small grains, and meadow crops. Alfalfa is not
well suited, because of the high water table in spring.
Water accumulates on this soil, and therefore wetness 1s
the major problem in management. Tf the soil is worked
when wet, it becomes cloddy and puddles easily. If it
is drained, the soil is highly productive, and the response
to fertilizer is good. (gapa,bility unit ITTw-2; woodland
suitability group 11)

Muck (MKk)

Muck bas developed from decomposed wood, grasses,
and sedges. It occupies permanent marshes and aveas
that once were ponds, where the constant saturation fa-
vored the growth of organic matter but restricted its
decomposition. All of the Muck in this county oceurs in
swampy and seepy areas near soils that formed in allu-
vium. It consists of 12 to 42 inches of well-decomposed,
black organic matter over light brownish-gray, loam min-
eral material.

Representative profile of
T.11 N, R. 5 W.):

01—0 to 6 inches, black (10¥YR 2/1) muck; well decomposed ;
moderate, medium, granular structure; contains few
to many fragments of wood ; friable; abundant roots;
neutral.

02—6 to 40 inches, black (10YR 2/1) muck; well decomposed ;
moderate, medinm, granular structure; nonsticeky:
contains numerous partly decomposed woody frag-
ments mixed with fibrous material from grass, reeds,
and sedges; neutral,

I1C-—40 to 48 inches 4, light brownish-gray (2.5Y 6/2) loam;
masgsive ; friahle; calcareous.

In many places the uppermost 5 to 10 inches contains
much silty material that was washed from adjacent min-
eral soils.

Muck occupies about 50 acres in the county. It is scat-
tered along the alluvial bottom lands in small patches of
5 acres or less. Some of the acreage bas heen drained and

Muck (NWLLSE1, sec. 1,

is cultivated along with the soils of the bottom lands.

Most of it, however, is not drained or cultivated and is
swampy.

Included in the mapped areas of moderately deep Muck
are minor areas of deeper organic soils where as much as
60 inches of organic material overlies the loam mineral
material. The reaction ranges from medium acid to
neutral in the organic material and from neutral to cal-
careous in the underlying mineral material.

. Muck is low in a,vaila,gle phosphate and potash. When
this organic soil is drained, it decomposes rapidly and
releases nitrogen for plant use.

. In most places open ditches give satisfactory drainage.
Tile are used in many places and are generally installed
along the base of the slopes to intercept the water. If
the soil iz drained and heavily fertilized, good yields of
corn are produced. Corn and grass are the most suitable

The soil is also well suited to such special

general crops.
(Capa-

crops as sweet COIT, ONioONS, Carrots, and celery.
bility unit ITw—10; not suitable for woodland)

Muskingum Series

In the Muskingum series are shallow, excessively
drained, steep or very steep soils underlain by sandstone,
siltstone, and shale. The surface layer 18 vex_?'_dark gray-
ish brown to yellowish brown, and the subsoil is dark yel-
lowish brown. In some places there are outcrops of bed-
rock, and in most places there are fragments of sandstone
on the surface and thronghout the profile. The parent
material is weathered, interbedded, noncalcareous sand-
stone, siltstone, and shale that have thin caps of loess in
places. Bedrock iz generally less than 20 inches from the
surface.

The Muskingum soils are associated with the moderately
deep, well drained Wellston ; the deep, well drained Zanes-
ville; the moderately well drained Tilsit; and the imper-
fectly drained Johnsbur% soils. They are generally the
steeper soils adjacent to these associated goils. The Musk-
ingum soils are similar to the Corydon soils in depth to
bedrock, but the Corydon soils developed in limestone and
have a nentral to calcareous profile. ]

Representative profile of Muskingum stony silt loam, 18
to 25 percent slopes (NE% sec. 24, T. 9 N, R.3 W.,in a
slightly eroded area where the slope is 24 percent) :

AO—1 inch to 0, loose forest litter; slightly acid; 1% inch to
1 inch thick.

A1—0 to 2 inches, very dark grayish-brown (10¥YR 3/2) stony
gilt loam; weak, fine, granular structure; friable;
abundant roots; slightly acid; abrupt, smooth
boundary.

A% 2 to 9 inches, dark yellowish-brown {10YR 3/4 to 4/4)
gtony silt loam; weak, medium, platy strueture; fri-
able; abundant roofs; some weak, medivum, subangu-
lar blocky structure in lower part of horizon ; me-
dinm acid ; clear, wavy boundary.

BO—9 to 15 inches, dark vellowish-brown (10TR 3/4) stony
loam; weak, coarse, granular and weak, fine, sub-
angular blocky structuore; friable ; few roots; few red
(25YR 5/6G) spots; medium acid; gradual, wavy
boundary.

R—15 inches -+, sandstone bedrock with some partly decom-
posed sandstone and shaly material mixed with loam ;
crevices between the sandstone are fllled with soil
material ; sirongly acid.

The thickness of the profile ranges from about 10 to 20
inches. In some places there is a weakly developed B ho-
Tizon. Insome areas there are humerous sandstone rocks
on the surface, and In others there are relatively few.

These soils are low in content of organic matter, low in
phosphate, and medium in potash. Moisture-supplying
capacity is low, and runoff is rapid or very rapid. These
soils erode easily if they are not protected, and most of
the areas are in forest. The areas that were cleared for
cultivation or pasture eroded. severely, and the supply of
plant nutrients was depleted. These areas were then left
idle or reverted to forest.

Muskingum stony silt loam, 12 to 18 percent sl_opes
(MmD).—This soil is less steep than the soil for which &
profile is described, but its profile is similar. The soil is
somewhat droughty and shallow.

This soil is closely associated with the Wellston and
Zanesville soils. In some areas mapped as this soil, espe-
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cially in large, wooded tracts, as much as 15 percent of the
area consists of Wellston and Zanesville soils.

Muskingum stony silt loam, 12 to 18 percent slopes, is
used mainly for forest, but it can be use£ for pasture if it
is renovated. If the soil is properly managed and if it is
limed and fertilized, fair pasture can be obtained. Farm
machinery is difficult to operate because of the stones.
(Cﬁpabihty unit VIe-1; woodland suitability group 10)

uskingum stony silt loam, 18 to 25 percent slopes
(MmE}.—The profile of this soil is described as representa-
tive of the series. 'This soil is shallow and somewhat
droughty. Runoff is very rapid. In some areas mapped
as this soil, as much as 15 percent of the area consists of
Wellston and Zanesville soils.

Muskingum stony silt loam, 18 to 25 percent slopes, is
probably best suited to trees. If it has been cleared and is
not too stony, it can be renovated for pasture under care-
ful management. (Capability unit VIIe-1; woodland
suitability group 10)

Muskingum stony silt loam, 25 to 35 percent slopes
{MmF).—This soil is steeper than the soil for which a pro-
file iz described, but its profile is similar. The soil is shal-
low and somewhat droughty. Runoff is very rapid. This
soil 1s mainly in forest, to which it is best snited.  Included
in the mapped areas of this soil are areas of Wellston and
Zanesville soils, (Capability unit VIIe-1; woodland suit-
ability group 12)

Muskingum stony silt loam, 35 to 70 percent slopes
{MmG).—This soil has a profile similar to the one described
for the series. It is very steep, however, and there are some
outcrops of sandstone and shale. The soil material above
bedrock is less than 12 inches thick in many places. This
soil ig shallow and droughty. Runofl is very rapid.

This soil is mainly in forest, to which it is best suited.
A number of soils that are generally closely associated are
included. in the large mapped areas of thissoil. (Capabil-
ity unit VITe-1; woodland suitability group 12)

Negley Series

In the Negley series are moderately deep or deep, well-
drained to excessively drained, steep or very steep soils.
The surface layer is dark grayish brown to brown, and the
subsoil is brown, dark brown, or reddish brown. These
soils formed chiefly in highly weathered, reddish, sandy
and gravelly outwash. Tn some places, however, mainly
on the ridegtops, the outwash is capped by a layer of loess
that is less than 18 inches thick.

The Negley soils are closely associated with the Parke
and Pike goils, which are well drained and also formed
in ontwash. The layer of loess in the Negley soils is less
than 18 inches thick, but it is more than 42 inches thick
in the Pike soils and 18 to 42 inches thick in the Parke
soils. Also, the Negley soils are steep or very steep and
are generzlly on side slopes, unlike the nearly level to
gently sloping Pike soils on ridgetops. Their relief and
position also differ from the gently sloping to moderately
steep Parke soils on ridges and adjoining slopes.

Representative profile of Negley loam, 18 to 25 percent
slopes {NE148E1j sec. 33, T. 11 N., R. 3 W.) :

A00—1314 inches to 1 inch, undecomposed leaf litter.

A0—T1 inch to 0, partly decomposed leaf litter (organic mate-
rial) ; neutral.
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Al-0 to 2 inches, very dark grayish-brown (10YR 3/2) loam;
moderate, fine, granular structure; friable; plentiful
roots; very strongly acid; abrupt, wavy boundary.

A2—2 to 11 inches, brown (10YR 5/3) loam ; weak, fine, granu-
lar structure; friable; plentiful roots; very strongly
acid; clear, smooth boundary.

B2—11 to 26 inches, brown (10YR 5/3) fine sandy loam ; weak,
medinm, subangular blocky structure; friable; plenti-
ful roots ; very strongly acid; abrupt, wavy boundary.

B3—26 to 50 inches, strong-brown (7.5YR 5/6) sandy loam;
weak, coarse, subangular blocky structure; very fri-
able: few clay films; strongly acid; diffnse, smooth
boundary. )

C1—50 to 70 inches, strong-brown (7.5YR 5/6) loamy fine
sand; single grain; very friable; few roots; very
strongly acid; gradual, smooth boundary.

C2—70 to 120 inches, strong-brown (7.5YR 5/6) coarse sand;
single grain ; loose; very few roots; very strongly acid
in upper part but neutral in lower part; abrupt, wavy
boundary,

(3—120 inches -, stratified sand with some fine gravelj
caleareous.

The thickness of the hortzons varies greatly ; 1t depends
mainly on the steepness of the slope. In many very steep
areas, the underlying strata of sandy and gravelly material
are within 36 inches of the surface. In steep soils the
subsoil is more strongly developed and the horizons are
thicker than in the very steep soils. The degree of oxida-
tion is less in the very steep soils than in the less steep soils
because geological erosion has kept up with oxidation.
Conversely, the subsoil of the more gently sloping Negley
soils 1s more reddish and more clayey than that in the more
strongly sloping goils. In many of the deeper cuts, where
the substratum can be observed, the calcareous sand and
gravel are strongly cemented together by carbonates. The
outwash is as much as 80 to 100 feet thick in places.

In the Negley soils permeability is moderate to mod-
erately rapid, and runoff is rapid. These soils are mainly
in forest; they have a dark surface layer, 2 {o 3 mches
thick, that contains a moderate amount of organic matter.
Even in the wooded areas, there are a few deep gullies that
cut deep into the friable substratum. These soils are well
suited to forest; trees grow rapidly and are of high qual-
iy. If the soils are cleared and cultivated, erosion is a
major problem.

Negley loam, 18 to 25 percent slopes (NgE).—The pro-
file of this soil is described as representative of the series.
On most, of this goil, little erosion has taken place, but a
sinall acreage is moderately eroded. This soil should re-
main in permanent pasture or forest, however, because of
the severe hazard of erosion if it is cultivated,

Included in the mapping of this soil are some areas of
silt loam, mainly on the narrow ridges. Also included are
gome areas where the slope is less than 18 percent. (Ca-
pability unit VIe-1; woodland suitability group 2)

Negley soils, 18 to 25 percent slopes, severely eroded
{NsE3).—The profile of these soils is similar to the one de-
seribed as representative of the series, except that most of
the surface layer, or about 6 to 8 inches of soil material, has
been removed by erosion. Also, 2 few gullies have cat
into the friable substratum.

Most of the acreage was once cleared and cultivated, but
much of it is now idle. The soils should be kept in per-
manent pasture or forest becanse of the severe hazard of
erosion if they are cultivated. {Capability unit VIIe-1;
woodland suitability group 2)
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Negley loam, 25 to 35 percent slopes (NgF).—The pro-
file of this soil is similar to the one described for the series.
Little erosion has taken place on most of this seil, but a
few small areas are moderately eroded. This soil is too
steep and too susceptible to erosion for cultivation. Its
best use 1s for forest or pasture.

Included in the mapping of this soil are small areas of
sandy loam and a few areas, mainly on narrow ridges,
where a thin layer of loess is present and the surface layer
is silt loam. Also included are some areas of Parke soils.
(Capability unit VIe-1; woodland suitability group 2)

Negley loam, 35 to 70 percent slopes (NgG).—The pro-
file of this soil is thinner and less well developed than
that of the less steep soils. On many of the steeper breaks,
the underlying sandy strata are at the surface or within
3 feet of it. Little erosion has taken place on this steep,
wooded soil. Forest is the best use. Included in the
mapping of this soil are minor areas of sandy loam. (Ca-
pability unit VIIe-1; woodland suitability group 4)

Negley sili loam, 18 to 25 percent slopes (NmE).—The
profile of this soil is similar to the one described for the
geries, except that it is somewhat deeper, the surface layer
is silt loam, and the subsoil is less sandy. Most of the
acreage is only slightly eroded, but some small areas are
moderately eroded. Included in the mapped areas of this
soil are areas of Parke soils on some of the narrow ridges.

Some of Negley silt loam, 18 to 25 percent slopes, has
been cleared and is used for pasture, but most of it is still
in forest. This soil makes good pasture if it is limed, fer-
tilized, and otherwise managed properly. (Capability
unit VIe-1; woodland suitability group 2)

Negley silt loam, 18 to 25 percent slopes, moder-
ately eroded (NmE2.—The profile of this soil is similar
to the one described for the series, but it i somewhat
deeper, the surface layer is silt loam, and the subsoil is
less sandy than the subsoil of the Negley loams. In addi-
tion, the soil is meoderately eroded. Included in the
mapped areas of this soil are some areas of Parke soils
on the narrow ridges.

Most of the acreage has been cleared and is used for
pasture. This soil makes good pasture if it is limed, fer-
tilized, and otherwise managed properly. (Capability unit
V1e-1; woodland suitability group 2)

Nineveh Series

The Nineveh soils are moderately deep, excessively
drained, and nearly level. They have a dark-brown sur-
face layer and subsoil. These soils developed in caleareous,
stratified gravel and sand on low terraces along the White
River. The largest area, about 70 acres, is near the bound-
ary between Morgan and Owen Counties east of Gosport.

The Nineveh soils are closely associated with the Ockley
. and Martinsville soils. They are less deep than the Qckley
soils; caleareous gravel and sand are at a depth of 24 to 42
inches, rather than at a depth of 42 to 60 Inches. Also,
the Nineveh soils developed in coarser textured material
than the Martinsville soils, which developed mainly in
ealeareous, stratified sand and silt.

Representative profile of Nineveh loam (SE14 sec. 28, T.
11 N, R. 2 W., 500 feet S. of house} :

Ap—>0 to 8 inches, dark-brown (10YR 3/3) loam : moderate,

medium and fine, granmlar structure; frighle; slightly
acid; abrupt, smooth boundary.

Blt— 8 to 14 incheg. dark-brown {(10YR 8/3) clay leam with
small amounts of fine gravel ; moderate, medium, sub-
angular blocky structure; friable; neutral; clear,
wavy boundary.

B2t—14 to 25 inches, dark-brown (7.5YR 4/4) gravelly clay
loam; moderate, medicm, stbangular blocky strme-
ture; friable; neutral; clear, irregular boundary,

B3—25 to 34 inches, yellowish-red (6YR 4/6) gravelly loam;
weal, medium, subangular blocky structure; friable;
neltral ; abrupt, irregular boundary.

11C—84 incheg +, pale-brown (10YR 6/3) siratified sand and
gravel ; loose ; caleareouns.

The main variation in the profile 1s the depth to cal-
careous sand and gravel. In some places there is more
gravel and sand in the profile than in others. Some of the
slightly elevated areas have a gravelly surface layer. The
slightly concave areas have a surface layer of silt loam
and are generally deeper than 34 inches. _ _

Nineveh loam (Nv).—This iz the only Nineveh soil
mapped in the county., On it there is little runoff or ero-
sion. Permeability is moderate to moderately rapid, and
the moisture-supplying capacity is fair. The so1l is some-
what, droughty and is neutral or slightly acid. Fertility
is medium to low. Crops respond well to moderate ap-
plications of fertilizer. This soil is well suited to alfalia
and to small grains seeded in fall, but yields of corn and
oats are limited in most places by a shortage of moisture.
(Capability unit ITs-1; woodland suitability group 1)

Ockley Series

In the Ockley series are deep, well-drained, nearly level
goils that have a dark-brown surface layer and subsoil
over calcareous, stratitied gravel and sand.

The Qckley soils are on low terraces along the White
River. They are associated with the well-drained Martins-
ville and the excessively drained Nineveh soils. The Ock-
ley soils developed in more gravelly material than the
Martinsville soils, which formed in calcareous, stratified
sand and silt. The calcareous gravel and sand underly-
ing the Ockley =oils is at a depth of about 60 inches instead
of at a depth of 24 to 42 inches like that underlying the
Nineveh soils. In some areas the Ockley soils are closely
assoclated with the imperfectly drained Whitaker soils.

Representative profile of Ockley loam, 0 to 2 percent
slopes (SWI14,NW14 sec. 21, T.10 N.,, R. 3 W.):

Ap—0 to 8§ inches, dark-brown (10YR 3/3) loam; moderate,
fine and medium, granular structure ; friable ; neutral ;
abrupt, smooth boundary.

A2 6 to 11 inches, dark grayish-brown (10YR 4/2) to brown
(10YR 4/3) loam ; moderate, thin and medium, platy
structure ; frizble ; nentral ; abrupt, smooth boundary.

B1—11 to 16 inches, dark grayish-brown (10YR 4/2) to brown
(10YR 4/8) loam; moderate, medinm, subangular
blocky structure; friable; slightly acid; elear, smooth
boandary. :

B21t—16 to 28 inches, dark-brown (7.5YR 3/2) to dark yellow-
ish-hrown (10YR 3/4) heavy loam ; moderate, medinom
and coarse, subangular blocky structure; firm; medi-
um acid ; clear, smooth boundary.

B22t—28 te 46 inches, dark-brown (7.5YR 3/2) to dark reddish-
brown (YR 3/3) clay loam ; moderate, medivin, sub-
angular blecky structure; firm; econtaing various
quantities of gravel and sand; medium acid; clear,
smooth houndary.

B23t—48 to 62 inches, dark reddish-brown (5YR 3/3) clay
loam; wealk, eoarse, snbangular blocky structure;
firm ; mediom acid in the upper part of the horizon,
grading to neutral in lower part; abrupt, irregular
boundary.
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IIC—82 inches <+, dark-brown (10YR 3/8), stratified gravel
and coarse sand with few, medium, distinet, light-
gray {10YR 7/2) mottles; single grain; loose ;
calcareous,

In some places the soil material appears not to be loess,
and in other places the loess is as thick ag 36 inches, The
depth to loose, caleareous gravel and sand ranges from as
little as 42 inches to as much as 70 inches or more. The
content of gravel and sand in the B2 horizon varies. Gen-
erally, it is greater in the upper part of the B2 horizon
in the Ockley loams than in the Ockley silt loams. The
texture in the lower part of the B horizon ranges from
sandy loam to clay loam. The B23 horizon, just above the
loose gravel and sand, varies in color and in thickness.
In some places tongues or wedges of material from that
horizon extend deep 1nto the gravel.

These soils are low in content of organic matter, medium
in potash, and low in phosphate. They are medium acid
or strongly acid if they have not been limed. Surface
drainage 1s slow, but internal drainage is medium fto
rapid. There is little danger of erosion. These soils have
a deep rooting zone, and they are especially well suited
to alfalfa. However, other c¢rops commonly grown in the
county grow well. They respond to moderate or large ap-
plications of fertilizer.

Ockley loam, ¢ to 2 percent slopes (OcA)—The pro-
file of this soil is described as representative of the series.
Most, of this soil is nearly level, but some minor areas are
gently sloping. Little erosion has taken place. This soil
1s easy to till and it is one of the betfer soils for agricul-
ture in the county. (Capability unit I-1; woodland suit-
ability group 1)

Ockley silt loam, 0 to 2 percent slopes (OkA).—The
profile of this soil is similar to the one described for the
series, but the surface layer is silt loam. Some minor
areas are gently sloping. (Capability unit T-1; woodland
suitability group 1)

Otwell Series

In the Otwell series are deep, well-drained, nearly level
to steep soils that have a moderately developed fragipan.
The surface layer is dark grayish brown, and the subsoil
is yellowish brown to light yellowish brown. The parent
material is mainly strongly weathered (lake-formed) clay
and silt deposited by water, but it containg some f{ine sand
and coarser matertal. In some places there is a layer of
loess,

These soils are in the old Lake Quiney area in the north-
eastern part of the county, and they extend westward along
Mill Creek. They are also in the Flat Woods area south-
east of Spencer and along many of the small streams.

The Otwell soils are closely associated with the moder-
ately well drained Haubstadt, the imperfectly drained
Dubois, and the poorly drained Robinson soils. Al of
these soils developed in the same kind of parent material.

Representative profile of Otwell silt loam, 2 to 6 percent
slopes (SW. corner NW14 sec. 25, T.9 N, R. 3 W.; on a
steep ecut by a stream on the west side of a county road
where the slope i3 3 percent).

Al—0 to 2 inches, dark grayish-brown (10YR 4/2) silt loam

fine, mediuym, granular stroeture; friable; medium
aeid ; abrupt, smooth bonndary.
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A21—2 to 5 inches, yellowish-brown (10YR 5/4) tolight yellow-
ish-brown (10¥YR 6/4) silt loam; fine, medium, gran-
ular structure; friable; medium acid; clear, smooth
boundary.

to 10 inches, light yellowish-brown (10YR 6/4) to
brownish-yellow (10YR 6/6) silt loam; weak, thin
and mediwm, platy structure; friable; very strongly
anid ; clear, smooih bhoundary.

B1t—10 to 15 inchek, yellowish-brown (10YR 5/6) heavy silt
loam to light silty clay loam; weak, fine, subangular
blocky structure; friable; very strongly acid; clear,
smooth boundary.

B21t—15 to 25 inches, yellowish-brown (10YR 5/6) silty clay
loam; moderate, medium, subangular blocky sfruc-
ture; firm; very strongly acid; clear, wavy bound-
ary.

B22x— 95 to 42 inches, yellowish-brown (10YR 5/4) silty clay
leam ; moderate, mediom, prismatic strueture; firm;
fragipan; the peds are coated with light brownish-
gray (10YR 6/2) silt; very stropgly acid; clear, wavy
boundary.

IIB3—42 to 82 inches, light brownish-gray (10YR 6/2) silty
clay loam to silty clay with many, medium, distinet,
yellowish-brown (10¥R 5/6) mottles and minor lenses
of silt loam ; massive; firm; very strongly acid; grad-
nal, wavy boundary.

IIC-—82 to 160 inches +, stratified clay and =ilty elay loam
with some gilt and fine sand; strongly acid in the
upper part but neutral to caleareous below a dep
of 120 inches. :

The surface layer ranges from dark gray in forested
areas to vellowish brown in cultivated fields, Through-
out the lake plain and westward along the valley of Mill
Creek are many places where there are burted soils, gen-
erally at a depth of 40 to 60 inches. Depth to calcareous
material is 10 to 12 feet or more in the nearly level to
strongly sloping areas and only 4 to 5 feet where the
slopes are more than 25 percent, In some of the very steep
areas, where Otwell silt loam, calcareous substratum, 35
to 70 percent slopes, is mapped, depth to carbonates is as
little as 30 inches. Where the soils are nearly level to very
strongly sloping, there is a covering of loess that ranges
from a few inches to 40 inches or more in thickness. Thers
is little or no loess in the steeper areas. The thickness of
the layers and the degree of fragipan development vary
with the slope; on steeper slopes, the layers are thinner
and the fragipan is less strongly developed.

The Otwell soils are low In availallzle phosphate and
medium in potash. The content of organic matter is me-
dium to low. Moisture-supplying capacity is good, and
permeability is moderate. These soils are very strongly
acid if they have not been limed. The penetration of
roots is limited somewhaf by the fragipan in the lower part
of the subsoil.

The chief problem in these soils is erosion, Where the
sloping soils are cultivated, terraces and diversions should
be established and cultural practices used to help control
erosion. Under good management the crops grown on
these soils respond well to lime and fertilizer. The steeper
soils are mainly in trees, and the growth of timber is
excellent.

Otwell silt loam, 0 {0 2 percent slopes [OmA)—This
soil has a profile similar to the one described for the series,
but it is nearly level, Tt is on ridges with steeper Otwell
sotls, where runoff is rapid. This soil is not extensive; it
generally is in areas of 10 acres or less. (Capability unit
IIs-5; woodland suitability group 1)

Otwell silt loam, 2 to 6 percent slopes (OmB).—The
profile of this soil is the one described as representative of

A22-5
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the series. The soil is gently rolling and is on narrow
ridges with steeper Otweﬁl solls. Runoff is medium. Be-
cause of 1ts small extent, this soil is generally left in forest
where the steep adjeining soils are in forest. If it is cul-
tivated, it is subject to moderate erosion. (Capability
unit Ile—7; woodland suitability group 1)

Otwell silt loam, 2 to 6 percent slopes, moderately
eroded (OmB2).—The profile of this soil is similar to the
one described for the series, except that the surface layer
is partly yellowish-brown heavy silt loam that was for-
merly subsoil. In some places the surface layer is made up
entirely of material that was formerly subsoil. A few
areas are severely eroded. This soil is on gently relling,
narrow ridges near steeper Otwell soils. If1t iscultivated,
practices that help to control erosion should be used. (Ca-
pability unjt ITe-7; woodland snitability group 1)

Otwell silt loam, 6 to 12 percent slopes (OmC),—This
soil has a profile similar to the one described for the series,
but it has stronger slopes. It is not extensive and gen-
erally is in small areas near steeper Otwell soils. This soil
is mainly in permanent pasture or trees. (Capability unit
ITTe-7; woodland suitability group 1)

Otwell silt loam, 6 to 12 percent slopes, moderately
eroded (OmC2.—The profile of this soil is similar to the
one described for the series, but the surface layer is partly
yellowish-brown material that was formerly subsoil, In
some places the surface layer is made up entirely of ma-
terial that was formerly subsoil. This soil is on breaks
irom nearly level to gently rolling lake plains or high
terraces and on narrow ridges. It is assoclated with more
poorly drained soils formed from the same kind of parent
material.
 Most of the acreage is cultivated. The main problem
in managing this soil is erosion. If cultivated crops are
grown, terraces, diversions, and eultural practices that help
to control erosion are needed. (Capability unit ITTe-7;
woodland suitability group 1) '

Otwell soils, 6 to 12 percent slopes, severely eroded
[OwC3).—The profile of these soilg is similar %o the one
described for the series, but most of the original surface
layer has been lost through erosion. The present surface
layer is predominantly yellowish-brown to light, yellowish-
brown heavy silt loam to light silty clay loam.

These soils are on narrow ridges and on breaks from
nearly level to gently rolling lake plains. They are asso-
clated with more poorly drained soils formed in the same
kind of material. Runoff is medium to rapid, and the
moisture-supplying capacity is a little lower than that of
uneroded soils. Included in the mapped areas of these
soils are small areas of an imperfectly drained soil.

Most of the acreage is in cultivation, but a small part is
idle or in pasture. These soils are difficult to work. “Plow-
ing makes them cloddy. As a result, it is difficult to pre-
pare a good seedbed and to get an even stand. Qccasional
seepy spots require drainage. If cultivated crops are
grown, terraces, diversions, and cultural practices that
help to control erosion are needed. (Capability unit TVe—
7; woodland suitability group 1)

Otwell silt loam, 12 to 18 percent slopes [OmD)—-
The profile of this soil is similar to the cne described for
the series, but it is slightly shallower and all the horizons
are somewhat thinner. Most of this soil is in trees because
it is in small areas near the steeper Otwell soils, which are

in trees. If cultivated crops are grown, terraces, diver-
sions, and cultural practices that help control erosion are
needed. ) (Capability unit IVe-7; woodland suitability
roup 1

£ Oiwell silt loam, 12 to 18 percent slopes, moderately
eroded (OmD2).—The profile of this soil is similar to the
one described for the series, but all the horizons are some-
what thinner. Also, a moderate amount of the original
surface layer has been lost through erosion, and as a re-
sult, the present surface layer is partly yellowish-brown
heavy silt loam.

Most of this soil is cultivated or in pasture. If culti-
vated crops are grown, terraces and diversions are needed,
and cultural practices should be used to belp control ero-
si)on. ( Capability unit 1Ve-7; woodland sunitability group
1

Otwell soils, 12 to 18 percent slopes, severely eroded
(OwD3).—These s0ils have a profile similar to the one de-
scribed, except that most of the original surface layer has
been lost through erosion. The present surface layer is
predominantly yellowish-brown te light yellowish-brown
heavy silt loam tolight silty clay loam.

These soils are on narrow ridges and on breaks from
nearly level to gently rolling lake plains, They are in the
same general areas as soils that are generally more poorly
drained but that formed in the same kind of material.
Runoff is rapid, and the moisture-supplying capacity is
alittle lower than that of an uneroded soil.

These eraded soils are mainly cultivated or idle. Their
best use, however, is permanent grass, and good yields
of forage are obtained. Response to lime and fertilizer
is good, but erosion is a serious problem. These soils are
dlﬂ%mﬂt to work. Plowing when wet makes them cloddy,
and as a result, it is difficult to ]irepare a good seedbed and
to get an even stand. (Capability unit VIe-1; woodland
suitability group 1)

Otwell silt loam, 18 to 25 percent slopes (OmE).—In
this soil the horizons are somewhat thinner than those in
the profile described, and there is only weak fragipan de-
velopment. In addition, the depth to calcareous material
is generally only 5 to 7 feef. The surface layer is dark
gray and is covered by a shallow layer of partly decom-
posed leaf litter.

This s0il is mainly in forest because it is in small areas
with steeper Otwell soils that are mainly in forest. If the
soil is cleared, it produces good pasture. Response to
lime and fertilizer is good. (Capability unit VIe-1;
woodland suitability group 2)

Otwell silt loam, g%o 25 percent slopes, moderately
eroded [OmE2)—The profile of this soil is similar to the
one described for the series, except that all the horizons
are somewhat thinner, and there is only weak fragipan
development. In addition, the depth to calcareous mate-
rial is generally only 5 to 7 feet.

This soil is 1n small areas that are mainly in pasture or
idle. Runoff is very rapid. As a result, the soil is sub-
ject to severe erosion if it 1s not used for permanent pasture
or forest. Good yields of forage are obtained, and the
response to lime and fertilizer is good. (Capability unit
VIe-1; woodland suitability group 2)

Otwell soils, 18 to 25 percent slopes, severely eroded
{OwE3).—These steep, severely eroded soils are on breaks
within areas of cultivated sotls that are less sloping and
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less eroded. The acreage is small. Runoff is very rapid,
and the hazard of further erosion is severe.

These soils are probably best suited fo permanent pas-
ture or forest. Moderately good yields of forage are ob-
tained, and the response to lime and fertilizer is good.
{Capability unit VIIe-1; woodland suitability group 2)

Otwell silt loam, calcareous substratum, 35 to 70
percent slopes (OtG).—The profile of this soil is fairly
thin, and there has been little or no development of a frag-
ipan. Calcareous parent material generally is at a depth
of only 30 to 50 inches. This soil is in areas where the lalke-
bed material is 40 to 60 feet or more deep, and dissection by
streams has been rapid.

Included in the mapping of this soil, mainly around
Cataract Lake, are some areas of loam to very fine sandy
loam. In the included areas there has been little weather-
ing or development of a profile,

Most, of the acreage is in forest. The trees grow rap-
idly and are of good quality. (Capability unit VIIe-1;
woodland sult:}blhty group 4)

Representative profile of Otwell silt loam, calcareous
substratum, 34 to 70 percent slopes (in the center of
SEL;SKEL, see. 27, T. 10 N, R. 3 W., where the slope is
45 percent) :

A0Q0—114 inches to 14 inch, undecomposed leaves and moss
litter.

A(Q—3% inch to 0, partly decomposed leaves and moss litter.

AT—0 to 2 inches, dark-gray (10YR 4/1) silt loam ; weak, fine,
granular sirocture; friable; abundant roots; strongly
acid ; abrupt, smooth boundary.

A2—2 to 7 inches, light yellowish-brown (10YR 6/4) light
gilf loam ; weak, medinm, snhangular blocky structure
that breaks to weak, fine, granular structure; friable;
abundant -roots; very strongly aeid; abrupt, wavy
boundary.

B1--7 to 12 inches, yellowish-brown (10YR 5/6) silt loam;
moderate to weak, medinmn, subangular blocky strue-
ture; friable; few roots; very strongly acid; clear,
wavy boundary.

B21t—12 to 20 inches, yellowish-brown (10YR 5/6) silty clay
lpam; moderate, medium, sunbangumlar bhlocky and
angular blocky structure; firm; very strongly acid;
clear, wavy boundary.

B22t—20 to 26 inches, brown (7.5YR 5/4) silty c¢lay loam;
weak, medinm and coarse, prigsmatic striucture; firm
to very firm; thick, pale-brown (I0YR 6/3) silt flows
and few manganese concretions; strongly acid; clear,
wavy boundary,

B23t—26 to 35 inches, brown (I0YLR 5/3) silty clay loam with
scattered patches of reddish yellow (T.5YR 6/8) to
strong brown (7.5YR 5/8); weak, coarse, prismatic
structure; firm ; strongly acid in upper part, but neu-
tral in lower part; gradual, wavy boundary.

IIC1-—35 to 46 inches, brown (10YR 5/3) silty clay; massive;
firm ; caleareous ; abruopt, wavy boundary.

J1(!2—46 to 62 inches, pale-brown (I0YR 6/3) silt; masgive;
friable; caleareous; abrupt, wavy boundary.

IIC3—62 to 80 inches, light brownish-gray (10YR 6/2) heavy
silt loam with thin layers of fine sand and silty clay
loam ; massive; friable; calcareous.

11(4—80 inches 4+, interhedded silt, fine sand, silty clay, silty
clay loam, clay Ieam, and clay.

Otwell silt loam, calcareous substratum, 25 to 35
percent slopes (OtF}.—This soil has a profile similar to
that of Otwell silt loam, calcareous substratum, 85 to 70
percent slopes, except that the horizons are somewhat
thicker. In addition, the depth fo carhonates is 4 to 6
feet. This goil is mainly in forest. The frees grow rapidly
and are of good quality. (Capability unit VIe-1; wood-
land suitability group 2)

Parke Series

The Parke soils are deep, well drained, and gently slop-
ing to sloping. They have a dark grayish-brown to yellow-
ish-brown_surface layer and a brown to reddish-brown
subsoil. These soils formed in loess that is 18 to 42 inches
thick over strongly leached outwash. Stratified, cal-
careons sand and gravel are generally at a depth of
10 to 15 feet, ) .

The Parke soils are on ridges and adjacent slopes. They
are closely associated with the well-drained, nearly level
Pike soils and with the well-drained to excessively drained,
steeper Negley soils. All of these soils formed 1n similar
parent material. The Pike soils, however, formed in a
thicker loess cap (more than 42 1nches% than the Parke
goils, and the Negley soils in a thinner loess cap {0 to 18
inches). Insome places the Parke soils are also associated
with the imperfectly drained Taggart soils.

Representative profile of Parke silt loam, 2 to 6 percent
slopes (SE14NW14 sec. 30, T. 11 N, R. 3 W.):

AQ—1 inch to 0, leaf lltter; slightly acid.

Al—0 to 2 inches, dark grayish-brown (10YR 4/2) silt loam;

: moderate, fine and mediam, granuolar strociure; fri-
able; strongly acid; abrupt, smooth bhoundary.

A2—2 to 9 inches, yellowish-brown (10YR 5/4) silt loam;
wealk, thick, platy strietnre that breaks to moderate,
fine, granular ; friable ; abundant roots ; strongly acid;
clear, wavy boundary.

B1t—9 to 18 inches, brown to dark-brown (7.5YR 4/4) light
gilty clay loam ; moderate, medium, subangular blocky
structure; firm; many roots; light yellowish-brown
(10YR 6/4) silt coatings; strongly acid; clear, wavy
boundary.

B21t—18 to 30 inches, reddish-brown (5YR 4/4) silty clay
loam; moderate, medium, subangular blocky strie-
tare; firm; very strongly acid; diffuse, smooth
boundary. .

IIB22t 30 to 48 inches, reddish-hrown (5YR 4/4) sandy clay
loam ; moderate, medium, subangular blocky struc-
ture; friable; very strongly acid; diffuse, smooth
bouandary.

TIB2t—48 to 80 inches, yellowish-red (5YXR 4/6) sandy clay
loam; weak, coarse, subangular blocky structure;.
friable; very strongly acid; gradual, wavy boundary.

IIC1—R0 to 120 inches, yellowish-red (5YR 4/6) stratified
sand, sili, and some fine gravel; strongly acid, be-

. coming neutral in the lower part.

IIC2—120 inches +, light yellowish-brown (10YR 6/4) strati-
fied fine and coarse sand with minor gravelly layers;
calcareous.

The boundary hetween the loess and the outwash s at
a depth of 30 meches. The content of sand in the lower
part of the subsoil varies somewhat. ITn most places, how-
ever, the subsoil is friable, reddish-brown to yellowish-red
sandy clay loam fo loam to a depth of 7 feet or more. In
many places soil material below the silty loessal material
appears to be the remnants of an old, buried profile. In
many deeper cuts where the underlying material can be
observed, the calcareons sandy and gravelly outwash is
strongly cemented by carbonates. This outwash material
is ag much ag 80 to 100 feet thick in places. The loess cap
is generally thickest in the gently sloping areas and thin-
nest in the steeper areas,

The Parke soils are low in content of organic matter,
Tow in phosphate, and medium in potash. Unless they
have been limed, they are strongly acid. They are mod-
erately permeable and have high moisture-holding capac-
ity. The more rolling areas are susceptible to severe
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accelerated erosion if they are not properly managed.
Along many steep breaks, gullies develop and cut rapidly
into the friable substratum. The response to lime and
fertilizer is good. Roots can penetrate deeply, and as a
result, these soils are excellent for alfalfa. The I’arke solls
are, in fact, well suited to all the crops grown in the county.

Parke silt loam, 2 to 6 percent slopes (PoB).—The pro-
file of this soil is described as representative of the series.
This gently sloping soil is not eroded or is only shightly
eroded. Tt is generally on narrow ridges in areas of as
much as 10 acres in size and is surrounded by steep solls
that are mainly in forest. Moisture-supplying capacity
is high, and runoff is medinm. Where this soil is culti-
vated, 1 1s susceptible to moderate erosion if it is not
properly managed. {Capability unit ITe-1; woodland
suitability group 1}

Parke silt loam, 2 to 6 percent slopes, moderately
eroded (PcB2).—This soil has a profile similar to the one
described for the series, except that it is moderately eroded.
The surface layer is yellowish-brown to dark-brown silt
loam. In some places it 18 dark brown and clayey because
if, 1s made up enfirely of material that was formerly sub-
soil. Moisture-supplying capacity is high, and runoft is
medium. Included ine the mapping of this soil are small
areas of loam and sandy loam.

Parke silt loamn, 2 to 6 percent slopes, moderately eroded,
is mainly in cultivation. It makes excellent cropland,
Where it 1s cultivated, however, it is susceptible to con-
tinued erosion if it is not properly managed. (Capability
unit ITe~1; woodland snitability group 1)

Parke soils, 2 to 6 percent slopes, severely eroded
(PcB3)—These soils have a profile similar to the one de-
seribed for the series, except that severe erosion has taken
place. The surface layer is mainly yellowish-brown to
darl-brown light silty elay loam mixed with small areas
of zilt loam.

These soils are mainly in small areas of 5 acres or less
in cultivated fields. The plowed soils are likely to be
cloddy, and as a result, they are more difficult to work than
the uneroded soils. These soils are susceptible to acceler-
ated erosion if they are cultivated and not properly man-
aged. (Capability unit IITe-1; woodland suitability
group 1)

Parke gilt loam, 6 to 12 percent slopes (PaCi—This
soil has a profile similar to the one described for ithe series,
but it has stronger slopes. Most of this soil is in trees,
along with steeper soils that have not been cleared. The
areas of this soil that have been cleared are small, and
they are used mainlty for pasture. Where the soil is cul-
tivated, it is subject to severs accelerated erosion if it is
not properly managed. Included in the mapped areas of
this soil are small areas of a Negley loam. (Capability
unit, ITTe-1; woodland suitability group 1)

Parke silt loam, 6 to 12 percent slopes, moderately
eroded {PcC2).—This soil has a profile similar to the one
described for the series, but it has stronger slopes and has
been moderately eroded. The surface layer is yellowish-
brown to dark-brown silt loam. In some places it is dark
brown and clayey because it is made up entirely of material
that was formerly subsoll. Moisture-supplying capacity
is good, and runoff is medium to rapid.

Most of this soil is in cultivation or pasture. Where it
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is cultivated it is susceptible to continued erosion if it is
not properly managed. (Capability unit IIle-1; wood-
land suitability group 1)

Parke soils, 6 to 12 percent slopes, severely eroded
(PcC3).—These soils have a profile similar to the one de-
scribed for the series, but they have stronger slopes and
have been severely eroded. The surface layer is mostly
yellowish-brown to dark-brown silty clay loam. .

All of the acreage was once cultivated, but part of it 1s
now in permanent pasture or is idle. Erosion 18 the major
problem in managing these soils. Because of the hazard
of further erosion, row crops should not be grown fre-
quently. These soils are better snited to small grains,
alfalfa, or grass than to cultivated crops. Plowing makes
them cloddy, and as a result, they are more difficult to work
than uneroded soils. (Capability unit IVe-1; woodland
suitability group 1) .

Parke silt loam, 12 to 18 percent slopes (PoD).—This
s0il has a profile similar to the one described for the series,
but it is moderately steep. The upper part of the profile,
which formed in loess, is about 20 to 24 inches thick. The
B1 and B2 horizons are somewhat thinner than those in
gently sloping soils. )

This sotl oceurs with steeper soils, chiefly of the Negley
series, It is mainly in forest, and because of its small
extent, it will probably remain in forest. The trees make
excellent growth and are of good quality. ‘I'he main prob-
lem if the soil is cultivated is erosion. (Capability unit
IVe-1; woodland suitability group 1)

Parke silt loam, 12 to 18 percent slopes, moderately
eroded (PaD2).—This soil has a profile similar to the one
described as representative of the series, but it is steeper
and has been moderately eroded. About half of the
original surface layer, or about 3 to 6 inches of soil mate-
rial, has been washed away through erosion, and there
are a few gullies. The upper part of the profile, which
formed in loess, is about 20 to 24 inches thick. The Bl
and B% horizons are somewhat thinner than those in gently
sloping soils. Runoff is rapid. .

Most of this soil is cultivated or in pasture, but some
areas are idle. This soil can be used effectively for small
grains, grasses, and legumes. Where the soil is cultivated,
it is susceptible to severe accelerated erosion if it is not
properly managed. {(Capability unit IVe-1; woodland
suitability group 1)

Parke soils, 12 to 18 percent slopes, severely eroded
[PcD3}.—These soils have a profile similar to the one de-
seribed for the series, but they are steeper and are severely
eroded. Most of the original surface layer has been lost
through erosion, and the present surface layer is mainly
yellowish-brown to dark-brown silty clay loam. There
are a few gullies, some of which cut into the friable sub-
stratum. Runoff is very rapid.

Some of the acreage has been abandoned because of low
vields. Therestisused for permanent pasture or for crops
grown in rotation. The hest use for these soils is per-
manent vegetation, either pasture or forest. DPastures are
good 1f the soils are fertilized, limed, and otherwise man-
aged properly. Where these soils are reforested, the trees
grow well and are of good quality. If the soils are culii-
vated, they are susceptible to severe accelerated erosion.
(Capability unit VIe-1; woodland suitability group 1)
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Philo Series

In the Philo series are deep, moderately well drained,
brown soils that are strongly acid. These soils developed
In alluvium from acid sandstone, Illinoian drift, and shale.
There has heen little profile development other than some
accumulation of organic matter in the nppermost layers.

The Ihilo soils are on bottom lands along Fish Creek,
Lick Creek, and other small streams. They are associ-
ated with the ]poorly drained Atkins, the imperfectly
drained Stendal, and the well-drained Pope soils. All
of these associated soils formed in the same kind of par-
ent. material as the Philo soils. ‘The Philo soils are simi-
lar to the Eel soils in drainage, but they are strongly acid
rather than neutral or slightly acid like the Eel soils.

Representative profile of Philo silt loam (SE14NE1,
sec. 2, 10N, R. 6 W.) :

Apl—0 to 7 inches, brown to dark-brown (10YR 4/3) silt
loam; weak, medium, platy struciure; friable; neu-
tral; abrupt, smooth boundary,

Ap2—7 to 10 inches, (traffic pan) brown to dark-brown {10YR
4/3) silt loam; wealk, thick, platy structure; friable;
neutral ; abrapt, smaoth boundary.

C1—10 to 20 inches, dark yellowish-brown (10YR 4/4) silt
loam with common, medium, faint mottles of light
yellowish brown (10YR 6/4); massive; friable;
slightly aecid in the upper part of the horizon and
medinm acid in the lower part; clear, smooth
boundary.

C2—20 to 26 inches, dark yellowish-brown (10¥R 4/4) loam
with many, fine, distinct, mottles of pale brown (10YR
6/8) ; massive; friable; mediovm acid; eclear, wavy
boundary.

C3—26 to 39 inches, dark yellowish-brown (10¥YR 4/4) silt
loam with common, fine, faint mottles of grayish
brown (10YR 5/2) and brown (10YR 5/3) ; massive;
friahle; medium acid; clear, wavy boundary.

(4—39 inches 4-, grayish-brown (10YR 5/2) silt loam with
common, fine, faint mottles of brown to dark brown
(10YR 4/3) and few, fine, distinct mottles of strong
brown (7.5YR 5/6) ; massive; friable; strongly aeid.

In places the structure of the Apl horizon is weak, fine,
granular, and the structure of the Ap2 horizon is weak,
thin, platy, or fine, granular. The underlying material
ranges from silt Toam to loam or sand. There ig consider-
able variation among profiles within a short distance.
These soils are strongly acid in most places, but a few minor
areas are medium acid. They are low in content of organic

matter and in available phosphate. . The content. of potash.

is low to medium. Moisture-supplying capacity is high.

These soils are subject to ﬂI())o ing from December to
June, and their use is governed by the hazard of flooding.
In many of the bottom lands, floods damage the crops
and make it impracticable to use a systematic rotation.
Corn and soybeans are popular crops because they can
be planted in summer and harvested early in fall. In
some places the floods are infrequent or last such a short
time that a rotation that includes wheat, red clover,
alfalfa, or other crops that stand over winter can be used.

Some areas that are too small to be cultivated are in
trees or permanent pasture. Originally, these soils were
covered by a dense forest of sycamore, soft maple, elm,
ash, cottonwood, willow, and tulip-poplar.

Phile silt loam (Ph).—This is the only Philo soil mapped
in the county. It is on the flood plains of streams that
drain acid soils of the uplands. Generally, the areas of
this soil are small.

Included in the mapping of this soil are a few small
areas of loam and some small areas of medinm acid soils.
Also included are some imperfectly drained soils of the
bottom lands and some well-drained soils.

Most of the large areas of Philo silt loam are cultivated,
but small or irregularly shaped fields on narrow bottom
lands or on bottoms dissected by meandering sireamns are
generally kept in timber or in pasture. Excess water, as
the rezult of the seasonally high water table, is generally
a problem, as well as overflow. Drainage may be neces-
sary for maximum production of most of the crops grown
in the county. The response to lime and fertilizer is good.
(Capability unit IIw-7; woodland suitability group 8)

Pike Series

In the Pike series are deep, well-drained, nearly level
to gently sloping soils. The surface layer is dark gray-
ish brown to yellowish brown, and the subsoil is brown to
reddish brown. The parent material was more than 42
inches of loess underlain by strongly weathered, reddish
sandy and gravelly outwash. Stratified, caleareous sand
and gravel are generally at a depth of 10 to 15 feet.

The T’ike soils are associated with the gently sloping to
moderately steep Parke soils and the moderately steep
to very steep Negley soils. The parent material of the
associated soils is similar to that of the Pike soils. The
thickness of the Joess in the Pike soils is more than 42
inches, but that in the Parke is 18 to 42 inches, and that
in the Negley soils is less than 18 inches. Tn some places
the Pike soils are also assoclated with the imperfectly
drained Taggart soils.

Representative profile of Pike silt loam, 0 to 2 percent
slopes (SE14 sec. 22, 'T. 10 N, R. 3 W, along new Indi-
ana State Highway 46, west of the entrance to McCor-
micks Creek State Park) :

Ap—0 to § inches, dark yellowish-brown (10YR 4/4) silt loam ;
wealk, thick, platy structure; friable ; nentral ; abrupt,
gmooth boundary.

A28 to 10 inches, yellowish-brown (10YR §/6) silt loam;
moderate, medium, subanguiar blocky struecture;
friable ; neutral; abrupf, smooth boundary.

B21t—10 to 15 inches, brown to dark-brown (7.6YR 4/4) light
silty clay loam; moderate to strong, medinm, sub-
angular blocky structure: firm; slightly acid; clear,
wavy houndary.

P22t—15 to 23 inches, yellowish-brown (10YR 5/6) light siliy
clay loam; moderate to strong, medinm, subangular
blocky structure; firm ; yellowish-red (5YR 4/6) clay
{ilmg cover peds; strongly acid; clear, wavy boundary.

B23t—23 to 45 inches, brown to dark-brown (7.5YR 4/4) silt
loam; moderate, medium, subangnlar blocky struc-
ture; friable; pinkigh-gray (7.5YR 7/2) silt streaks:
reddish-brown (3YR 4/4) clay films; strongly acid;
clear, wavy houndary.

IIB21t—45 to 55 inches, brown to dark-brown (7.5YR 4/4)
loam; massive; friable; reddish-brown (H5YR 4/4)
clay flows; strongly aeid; gradual, wavy boundary.

I1B32t—55 to 70 inches, yellowish-red (BYR 5/6) loam; mas-
give; friable; reddish-brown (5YR 4/3) clay flows;
lght-brown (7.5YR 6/4) streaks of sand; strongly
acid; gradual, wavy boundary.

ITB33t—70 to 102 inches, dark-red (25YR 5/6) sandy clay
loam; massive; firm; yellowish-brown {10YR b/4)
loam in streaks and pockets; strongly acid; gradual,
wavy boundary.

ITE1—103 to 144 inches, red (25YR 4/6) stratified sandy clay
loam, gravelly loam, and sand; medinum acid.
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I1C2-—144 inches -, stratified fine sand, silt, and clay over
sandy and gravelly material, and caleareous sand that
ranges in depth from 12 to more than 15 feet,

The thickness of the loess ranges from about 42 to 60
inches. The content of sand in the deeper part of the sub-
soil or underlying material varies somewhat, but in most
places it is friable, reddish-brown to yellowish-red sandy
clay loam to loam to a depth of 8 to 10 feet.

The Pike soils are low in content of organic matter, low
in phosphate, and medium in potash, Unless they have
been limed, they are strongly acid. Permeability is mod-
erate, and moisture-supplying capacity is high. Roots
penetrate deeply, and therefore these soils are excellent
for alfalfa and orchards. These soils are suited to all of
the crops commonly grown in the county, and the response
to lime and fertilizer 1s good. :

Pike silt loam, 0 to 2 percent slopes (PkA}.—The pro-
file of the soil is described as representative of the series.
This is among the best soils for agriculture in the county.
It is fairly uniform and is generally in small areas of 20
acres or less, surrounded by gently rolling Parke soils.

Some minor areas of Parke soils are included in the
mapped areas of this seil. Also, several small areas of
nearly level Cincinnati silt loams are included because of

their small extent and their similarity in slope and man-

agement. The Cincinnati soils have a less permeable sub-
soil than the Pike, and they are slightly mottled below
a depth of 3 feet in places. (Capahility unit I-1; wood-
land suitability group 1)

Pike silt loam, 2 to 6 percent slopes, moderately
eroded [PkB2).—This soil has a profile similar to that de-
scribed for the series, but it is gently sloping and is mod-
erately eroded. Some areas, however, are only slightly
eroded. The hazard of further erosion is moderate in cul-
tivated areas.

In some places minor areas of Parke solls are included
in the mapped areas of this soil. The areas of included
soils are too small to be mapped separately. (Capability
unit ITe-1; woodland suitability group 1)

Pope Series

In the Pope series are deep, well-drained, dark-brown
soils that are strongly acid. The soils developed In al-
Invinm from uplands of acid sandstone, Illinoian drift,

and shale. There has been little soil development other

’]Lhan the accumulation of organic matter in the surface
ayer.

These soils are on the bottom lands along Fish Creek,
Lick Creel, and other small streams. They are associated
with the poorly drained Atkins, the imperfectly drained
Stendal, and the moderately well drained Philo seils.
All of these associated soils formed in the same kind of
parent material as the Pope soils.  The Pope soils also are
associated with the Genesee soils, which formed in nentral
or mildly alkaline alluvium from areas of Wisconsin drift.

Repregentative profile of Pope silt loam (SE14NW1j
sec. 83, T.IIN,R.4W.):

Ap—0 to 9 inches, dark-brown (10YR 4/3) zilt loam ; cloddy
to weak, medium, granular structure; friable; neu-
tral; abrupt, smocth boundary.

C1—9 to 22 inches, yellowish-brown (10YR 5/4) silt loam;

massive; friable; strongly acid; clear, smooth bound-
aTy.

C2—22 to 25 inches, dark yellowish-brown (10YR 4/4) silt
loam with a band of strong brown (7.5YR 5/8) that is
one-eighth inch thick ; massive ; friable ; strongly acld;
abrupt, smooth boundary.

03—25 to 36 inches, yellowish-brown (10YR 5/4) silt loam;
massive; friable; strongly acid ; clear, wavy boundary.

(4—36 to 42 inches, yellowish-brown (10YR &5/4) silt loam
with few, fine, faint, yellowish-brown (10YR 5/8)
mottles ; massive; friable; sirongly acid; clear, wavy
boundary.

C5—42 inches +, pale-brown (10YR 6/3) to light yellowish-
brown (10YR 6/4) loam with commeon, medium, faint,
yellowish-brown (10YR 5/8) mottles; massive; fri-
able; strongly aeid. :

There is considerable variation between profiles within
short distances, The main variations are in the texture
of different horizons, which range from silt loam to sand.
The surface layer ranges from stlt loam to loam.

These strongly acid soils of the bottom lands are low to
medium in content of organic matter. They are low in
available phosphate and medium in available potash.
Moisture-supplying capacity is high. Good ylelds of
corn and soybeans are obtained.

The Pope soils are subject to frequent flooding from
December to June. Their use is governed by the hazard
of flooding. Because of this hazard, it is impracticable to
use a systematic cropping system. Corn and soybeans are
grown extensively because they can be planted 1n summer
and harvested early in fall. In some of the bottom-land
arens, the floods are infrequent enough or of such short
duration that a rotation 0% wheat, red clover, alfalfa, or -
other crops that stand over winter can be used.

Originally these soils were covered by a dense forest of
sycamore, soft maple, elm, ash, cottonwood, willow, and
tulip-poplar. Now only areas that are too small {o be
cultivated are in timber or permanent pasture.

Pope silt loam [Pp).—The profile of this soil is deseribed
as representative of the series. This soil is on the flood
plains of streams that drain the acid soils of the uplands.

Included in the mapped areas of this soil are smnall areas
of moderately well drained and imperfectly drained soils.
Also included in the mapping are small areas of loam that
are on the small natural levees.

Pope silt loam in small areas is managed in the same
way as the adjoining soils. Most of the large areas are
cnltivated. Small, irregularly shaped fields on narrow
bottom lands or on bottoms dissected by meandering
streams are normally kept in timber or pasture because
of the difficulty in using machinery. There are a few wet,
spots that require drainage. Corn responds well to mod-
erate applications of mixed fertilizer and to large appli-
cations of nitrogen. (Capability unit I-2; woodland
suitability group 8)

Pope loam (Po).—The profile of this soil is similar to
the one described for the series, except that the surface
layer is loam. Also, the underlying material generally
contains more sand. This soil is on the flood plains of
streams that drain acid seils of the uplands.

Small areas of imperfectly drained and moderately well
drained soils are included in the mapped areas of this soil.
Also included are some areas of Pope silt loam.

Pope loam in small areas is managed in the same way as
the adjoining soils. Most of the large areas are cultivated.
Small, irregularly shaped fields on narrow bottoms dis-
gected by meandering streams are normally kept in timber
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or pasture because of the difficulty in using machinery.
A few wet spots require drainage. Corn responds well
to applications of nitrogen, (Capability unit I-2; wood-
land suitability group 8) -

Princeton Series

The Princeton soils are very deep, well drained, and
gently undulating to hilly. They have a grayish-brown
surface layer and a dark-brown to yellowish-brown sub-
soil. The parent material is windblown sand and silt.
The substratum consists of layers of caleareous sand and
coarse silt.

These soils are on the uplands adjacent to the bottom
lands of the White River. They are closely associated
with the somewhat excessively drained Bloomfield soils.
The Princeton soils have a continuous textural T horizon;
the Bloomfield soils have a, B horizon of fine sand with
bands of sandy loam to sandy clay loam at a depth of 30
inches or more.

Representative profile of Princeton fine sandy loam, 6 to
12 percent; slopes (SEL4SW14 sec. 22, T. 9N, ¢ W, in a
cultivated field where the slope is 9 percent) :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) fine sandy
loam : weak, fing, grannlar stroeture; friable; neu-
tral ; abrupt, smooth boundary.

A28 to 11 inches, yellowish-brown (10YR 5/4) fine sandy
loam; weak, medinm, platy structure; friable; neu-
tral ; clear, smooth boundary.

Blt—11 to 14 inches, yellowish-brown (10T¥R 5/4) sandy clay
loam; weak, medium, subangular blocky structure;
friable; medinm acid; clear, smooth boundary.

B21t—14 to 30 inches, dark-brown (7.5YR 4/4) sandy clay
loam ; moderate, medium, sabangular blocky struc-
ture: firm; medium acid; clear, smooth boundary.

B22t—80 to 44 inches, dark-brown {(T.5YR 4/4) fine sandy
loam ; massive to single grain; friable; medium acid;
gradual, smooth boundary.

P3—44 to 72 inches, yellowigh-brown (10YR 5/4) fine sandy
loam with bandsg of loamy fine sand; single grain;
loose ; medium acid, becoming neutral in lower part;
gradual, smooth boundary. .

(—72 inches -, vellowish-brown (10YR 35/4) fine sand;
single grain ; loose; caleareons.

Depth to caleareous silt or sand ranges from 86 to 75
inches or more. The thickness of the windhlown deposits
ranges from 3 to 20 feet or more. The texture and de-
velopment of the subsoil vary somewhat. Profiles in
which the subsoil is ¢lay loam have moderately developed
horizons, and profiles in which the subsoil is coarse tex-
tured have more weakly developed horizons. .

The content of organic matter and the natural fertility
are moderate to low. Moisture-supplying capacity is good,
and permeability is moderate. These soils have good in-
filtration, and the rooting zone 1s deep.

These soils are good for agriculture, and they are espe-
cially well suited to alfalfa and to peach and apple
orchards. If they are cultivated, the hazard of ercsion
is moderate. A. good seedbed is easy to prepare. The
response to lime and fertilizer is good.

Princeton fine sandy loam, 2 to 6 percent slopes
(PrB).—The profile of this soil is similar to the one de-
seribed for the series. The slopes are short and gently
undulating, which makes the goil somewhat hummocky.
A few areas are moderately eroded. (Capability umt

ITe-5 ; woodland suitability group 1)

Princeton fine sandy loam, 6 to 12 percent slopes
(P:C).~—The profile of this soil is described as representa-
tive of the series. Very little erosion has occurred on this
rolling soil. The slopes are short and somewhat hum-
mocky. This soil is in small areas; it is not extensive.
{Capability unit ITIe-5; woodland suitability group 1)

Princeton fine sandy loam, 6 to 12 percent slopes,
moderately eroded (PrC2.—The profils of this soil is
similar to the one described as represeniative for the
series, except that about half of the original surface layer
has been lost through erosion. In a few small spots, the
surface layer is made up entirely of dark-brown material
that was formerly subsoil. A few shallow gullies are
throughout. The slopes are short and rolling; and relief
is hummocky. This soil is in sall areas; it is not ex-
tensive. (Capability unit ITIe-5; woodland suitability
group 1)

Princeton fine sandy loam, 12 fo 18 percent slopes,
moderately eroded (PrD2).—This soil has a profile sim-
ilar to the one described for the series, but it s rolling to
hilly and has been moderately eroded. In a few small
areas, little erosion has occurred. This soil is well suited
to small grains, alfalfa, and grass. It erodes easily if it
is used intensively for row crops without regard to the
slope.  (Capability unit IVe-5; woodland suitability
group 1)

Princeton fine sandy loam, 18 to 25 percent slopes,
moderately eroded (PrE2)—This soil has a profile sim-
tlar to the one described, but it is hilly to moderately steep
and is moderately eroded. Some minor areas are only
slightly eroded. This soil is in small areas and is gen-
erally in permanent pasture or trees. There are also areas
of steeper slopes, which are mainly in timber. (Capa-
bility unit VIe-1; woodland suitability group 2)

Quarries

Stone quarries occur throughont the limestone areas
where relatively pure limestone is near the surface. They
are shown on the detailed map by a standard symbol.
Some of the limestone quarried 1s erushed fine for agricul-
tural use. Limestone is also crushed and used for surfac-
ing roads, and some is cut into blocks and used for building
gtone.

A few willows and shrubs grow in many of the crevices
at the bottom of the pits and provide habitats for wildlife.
Some abandoned pits are suitable to be stocked with fish
and developed for wildlife, (Capability unit VIITs-1;
not placed In woodland suitability group)

Riverwash (Ra)

Riverwash oceurs as islands or as gravel bars and sand-
bars on the White River and the larger creeks. It consists
of gravel and rocks mixed with a little finer textured mate-
rial. Most of the areas lie only a few feet above the lovel
of the water when the streams are at normal stage. A
single flood may change the size and shape of an area con-
siderably, or may wash it away entirely.

Areas of Riverwash support a scanty growth of willows
and shrubs. The vegetation catches fine-textured sedi-
ment, which is likely to raise the level of the land enough
so that it may eventually become suitable for cultivation.
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Most areas of Riverwash are not suited to any agricultural
use, but they may provide a habitat for wild animals and
birds. (Capability unit VIIIs-1; not placed in woodland
suitability group)

Robinson Series

The Robinson soils are moderately deep, poorly drained,
and nearly level or in slight depressions. Their surface
layer is gray, and their subsoil is gray and mottled. These
so1ls have a pan that is moderately to strongly developed.
They formed in water-deposited (lake-formed) silty clay
loam and silt. They are strongly acid; the underlying
material is leached to a depth of 10 to 12 feet.

These soils are in the old Lake Quiney area in the north-
eagtern part of the county and west along Mill Creek.
They are also in the Flat Woods area southeast of Spencer
and along many of the small streams,

The Robinson soils are closely associated with the well
drained Otwell, the moderately weil drained Haubstadt,
and the imperfectly drained Dubois soils.  All of the asso-
ciated soils developed from the same type of parent mate-
rial as the Robinson soils.

Representative profile of Robinson silt loam (SW.
corner NW4 sec. 35, T.10 N, R.3 W.):

Ap—90 to 8 inches, grayish-brown (10YR 5/2) silt loam ; maod-
erate, fine, granular structure; friable; neutral;
abrupt, smooth boundary.

A21-—8 to 14 inches, gray {10YR 6/1) silt loam with common,
fine, distinct, brownish-yellow (10YR 6/6) moitles;
strong, thin, platy strocture; friable; strongly acid;
clear, smooth boundary.

AZ22 14 to 20 inches, gray (10YR 6/1) silt loam with many,
medium, distinet, yellowish-brown (10YR 5/6) mot-
tles ; weak, thin, platy structure that breaks to weak,
medium, subanguiar bloeky; friable; very strongly
acid; clear, irregular boundary.

B21t—20 te 30 inches, gray (10YR 6/1) silty clay loam with
many, medinm, distinet, yellowish-brown (10¥R 5/8)
mottles; strong, medium, prismatic stroeture that
breaks to strong, medium to coarse, angular blocky;
firm ; light-gray (10¥YR 7/1) silt coatings on peds;
very strongly acid; gradual, smooth boundary.

R22t—30 to 42 inches, gray (10YR 5/1) silty clay leam with
many, medinm, distinet, yellowish-hrown {10YR 5/8)
motiles; strong, coarse, prismatic structure; firm;
light-gray (10YR 7/1) silt coatings over peds, and
some clay flows; very strongly acid; gradual, wavy
boundary.

IIC—42 to 70 incheg -, gray (10YR 5/1} to light brownish-
gray (10YR 6/2) stratified clay loam, silty clay loam,
silt loam, and thin layers of sandy leam with many,
coarse, distinet, yellowish-brown (10YR 5/8) mmnitles;
massive; firm ; very strongly acid.

In some places there are fewer mottles than in the repre-
sentative profile described, and in some places the mottles
are finer. In some areas the A2 horizon extends down as
far as 30 inches, and in some the fragipan is weak and thin.
In the Lake Quincy area, there is a nearly continuous,
buried, gleyed profile at a depth of 50 to 70 inches. This
dark, buried profile iz normally slightly acid silty clay
loam to ¢lay loam and is 20 to 30 inches thick. Buried pro-
files have not been found in any other area in this county.

The Robinson soils are very slowly permeable, and there
is little Tunoff. They are low in natural fertility, and,
unless they have been limed, they are very sirongly acid.
Roots penetrate to only a moderate depth because of the
excess water and the impervious subgoll. The hazard of

oxcess water is even greater on these soils than on the
Dubois soils.

Robhinson silt loam [Ro).—This is the only quinson
s0il mapped in the county. Most of the acreage is used
for cultivated crops, but some areas are still in forest or
pasture. If this soil is drained adequately, the response to
lime and fertilizer is good, and moderately good yields of
corn, soybeans, small grains, and shallow-rooted leguraes
and grasses are obtained.

Shallow surface drains are nsed in most places instead
of tile because of the cost of tiling and the impervions
subsoil. Tile have been used in some places, however, and
where they are accompained by surface drains, they have
given satisfactory results. (Capability unit IIIw-5;
woodland suitability group 11)

Shoals Series

In the Shoals series are deep, neutral or mildy alkaline,
imperfectly drained soils that formed in allovium. The
surface layer is grayish brown, and the material below the
surface layer is mottled light brownish gray to gray.
There has been little soil development other than the ac-
cumulation of organic matter in the uppermost layers,

These soils are in bayous and on nearly level back bot-
toms along the White River, the el River, and Mill Creek.
They are associated with the well drained Genesee and the
moderately well drained Eel soils, which were formed in
the same kind of neutral alluvium as the Sheals soils.
The Shoals soils are neutral or mildly alkaline rather than
strongly acid like the Stendal soils, which formed in al-
huvium washed chiefly from areas of mixed Hlinoian drift,
shale, and sandstone. )

Representative profile of Shoals silt loam (SW14NW14
sec. 16, T. 9N, R. 4 W.}:

Ap—0 to 9 inches, light brownish-gray (10YR 6,2} silt loam;
moderate, medium, granular structure; friable; neu-
tral; abrupt, smooth boundary.

Al12—9 to 12 inches, grayish-brown (10YR 5/2) silt loam with
common, coarse, distinet mottles of light yellowish
brown {10YR 6/4) and yellow (10YR 7/6); weak,
medium, platy structure; friable; nentral; clear,
smoolth boundary,

1—12 to 20 inches, gray (10YR 5/1) silt loam with common,
coarse, distinet mottles of light yellowish brown
(10YR €/4) and yellow (10YRR 7/6) ; weak, medium,
granunlar strocture; friable; neutral ; gradual, smooth
houndary.

C2—320 to 40 inches +, light brownish-gray (10YR 6/2), strati-
fied silt loam, loam, and fine sandy loam with common,
coarse, faint, light yellowish-brown (10YR 6/4) mot-
tles and distinct, yellow {(10YR 7/6) mottles; mas-
give; some layers of coarse sand and gravel below a
depth of 40 inches; neutral to slightly alkaline.

In many places gravel and sand occur below a depth of
4 or 5 feet. In places in wooded areas or old pastures, the
uppermost. fow inches is slightly darker and contains more
organic matter than in cultivated fields.

These soils are medium to high in natural fertility and
do not require lime. Flooding and wetness are the main
hazards. The soils require drainage for maximum produe-
tion of cultivated crops. They are generally difficult to
drain, however, becanse much of the acreage is in swales
or old bayous and is at a lower elevation than the sur-
rounding soils of bottom lands. These areas are normally
left in forest or are used for pasture. Surface drains and
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tile can be used in some places to overcome the problem
of wetness. Small, irregularly shaped fields on the nar-
row bottom lands of tributaries are generally kept in woods
or pasture because of the difficulty in using farm machinery
and in draining the soils,

Originaliy, all of these soils on bottom lands wers
covered by a dense forest of elms, poplars, sycamores, soft
maples, and oaks that tolerate water. If these soils are
drained, corn and soybeans are popular crops because they
can be planted in summer and harvested early in fall, when
flooding is not severe. Small grains and clover are not
grown In many places, becanse of the hazard of flooding.
If corn is grown, moderate to large applications of phos-
ghat-e, potash, and nitrogen are normally profitable,  The

hoals soils are very productive if they are drained and
managed properly,

Shoals loam {Sh].—The profile of this soil is similar
to the one described, except. that the surface layer is loam.
Shoals loam also has somewhat coarser material through-
out the profile than Shoals silt loam. In some wooded
areas or old pastures, the uppermost few inches is slightly
g:lrézer and contains more organic matter than in cultivated

8

Mapped with this soil are a few areas of fine sandy loam
and some minor areas of silt loam. Also ineluded are
some medium acid and neutral soils in areas where the al-
hivium was derived from strongly acid or neutral to cal-
carsous material from uplands adjacent to the bottom
lands. (Capability unit IIw-7; woodland suitability
group 13)

Shoals silt loam (Sml.—The profile of this soil is the
one described as representative of the series. This soil is
back from the main streams and is adjacent to the uplands,
where seepage from the uplands contributes to the prob-
lem of wetness. Tt is also in many of the shallow swales
and old bayous along the West Fork of the White River.
Included in the mapping of this soil are some minor areas
of loam. (Capability unit IIw—7; woodland suitability
group 13)

Shoals silty clay leam (Sr).—The profile of this soil is
similar to the one described for the series, except that the
surface layer and the layers below the surface layer are
silty clay loam. "The layers below a depth of 3 to 4 fect
are generally very similar to those underlying Shoals silt
loam. Included in the mapped areas of this soil are some
minor areas of very dark gray bottom-land soils in depres-
S10Nns.

Shoals silty elay loam ig in old swales and bayous along
the West Fork of the White River. Tt is at a lower eleva-
tion than the surrounding soils, and therefore it is difficult
to drain and is unreliable for crops. Some areas can be
tiled and surface drained and then used for corn, soybeans,
or pasture. Plowing when wet makes this soil cloddy in
many places, and a good seedbed ig difficult to prepare.
(Capability unit 1Tw-7; woodland suitability group 13)

Stendal Series

In the Stendal series are deep, strongly acid, imperfectly
drained soils that have a light-gray surface layer. These
soils developed in mixed alluvium from Tllinoian drift,
acid sandstone, and shale of the uplands. There has been
little profile development, other than somo accumulation
of organic matter in the uppermost layers.

SOIL SURVEY BERIES 1959, NO. 38

The Stendal soils are on bottom lands along Fish Creek,
Lick Creek, and other small streams. They are associated
with the poorly drained Atlking, the moderately well
drained Philo, and the well drained Pope soils. All of
the assoclated soils formed in the same kind of parent
material as the Siendal soils. The Stendal soils are sim-
ilar to the Shoals soils in color and drainage, but the Shoals
soils formed in neutral or mildly alkaline alluvium from
Wisconsin drift. _

Representative profile of Stendal silt loam (NE, corner
NW1 sec. 21, T.9N,R.5 W.) :

Allp—0 te G inches, light-gray (10¥YR 7/2) silt loam with
few, medinm, distinct, dark yellowish-brown {(10YR
4/4} mottles; moderate, medium, granular structure;
friable; mediom te slightly acid; abrupt, smooth
boundary,

Al12p—6 to 9 Inches, light brownish-gray (16YR 6/2) silt loam
with common, fine, distinet, dark vellowish-brown
(10YR 4/4) mottles; cleddy; massive; {appears
to he a plowpan); friable; strongty acid; abrupt,
smooth boundary.

C1-—9% te 18 inches, light brownish-gray (J0YR 6/2) silt loam
with common, medium, distinet, dark yellowish-brown
(10¥YR 4/4) mottles; weak, medium and coarse, sub-
angular blocky structure; friable ; strongly acid ; clear,
smooth boundary. .

(218 to 48 inches, grayish-hrown (10YR 5/2) silt loam with
many, medinm, faint, yellowish-brown {10YR 5/4)
mottles; massive; friable; strongly acid; ground
water at a depth of 40 inches.

C3—48 inches +, lenses of sand, silt, and loam ; color changes
by lenses with variations from dark gray (10YR 4/1)
to light brownish gray (10YR 6/2); massive; fri-
able; medium acid at a depth of 74 inches.

There is considerable variation among profiles within
short distances. The underlying material ranges from
silt loam to loam and sand. ) )

These strongly acid soils are low in available phosphate
and potash and in content of organic matter. KExcess
water, caused by a high water table as well as by over-
flow, is a problem in managing these soils. Moisture-
supplying capacity is high. The response to lime and
fertilizer is good, and under proper management produc-
tion is moderate. .

These soils are subject to prolonged wetness and fre-
quent flooding from December to June. Their use is
governed by the hazard of flooding. In many places
crops are damaged by flooding, and a systematic cropping
system is therefore impracticable. Corn and soybeans
are popular crops becanse they can be planted in summer
and harvested early in fall. Tn some of the bottom lands,
floods are infrequent enough or of such short duration
that a crop rotation can be followed. In addition to corn
and soybeans, wheat, red clover, or other crops that stand
over winter can be grown,

Originally, all of these bottom lands were covered by
a dense forest of sycamore, soft maple, elm, ash, cotton-
wood, willow, or tulip-poplar. Now, only the areas that
are too wet or too smal]l to cultivate are in timber or
permanent pasture,

Stendal silt loam (So).—This is the only Stendal soil
mapped in the county [(fig. 11)] Tt is on the flood plains
of streams that drain the acid soils of the uplands.

Included in the mapped areas of this soil are minor
areas of moderately well drained and well drained bot-
tom-land soils. Also included are a few small areas of

loam,
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Figure I1.—A field of Stendal silt loam.
if crops are to be grown,

This soil needs drainage

Small or irvegularly shuped [elds on narrow bottor
lntls or on bottoms dissected by meandering sbreams
nre generally kept in timber or pusture beconse of the
difficulty in using moehinery or in drining the soil.
Mozt of the large areas ave cultivated, Dreainnge is gen-
evilly necessary for maximun production of most of the
feld ecrops eommonly grown in the connty.  Where the
sotl has been denined, corn responds well if fertilizer that
containg a lavge nount of nitrogen is apphed.  {(Capu-
bility unit ITw-7; woodlind suitability group 13)

Strip Mines (5t)

= Strip mines are slong the western edge of the county.
They nre the vesult of stripping cool from beneath the
fairly shallow deposits of till, which overlin the conl-
producing layers in the Brazil vock fermation,

I'ni strip muning the oyerbueden of soil and vock is moved
Lo one sile and s often piled to o depth of 70 fest or
more,  The soil waterial, glocial till, shale, sandstone, and
silistone are generally thoroughly mixed, The Tnst cut
where coal has been removed is penernlly leff open,  After
a short tpme, it BilJs with water and forms a deep lake
or pondd Lo pecent years some of the spoil
has been smoothed to some extent, hut most of it still
rennnins in steen pidpes,

Tl mztlﬂ.!"lll.{ in the spail is predominantly ealenveons
till,  The spoil is planted to trees, which 1’:1'1'Jf{1ll‘!L' cOvET i
n few yenrs.  Strongly acid spoil, however, may reg it
severe] years of leaching Lefore frees ean he grown =ne-
cessfully,  The lnkes are stocked with fish, and the avens
aronnd the lakes providean exeellent habitat for birds and
olher forms of wildlite,  (Capability unit VITe=1 5 wood-
land suitability group 16) '

Taggart Series

The Taggart soils arve deep, imperfectly dreained, and
nearly level, Thev hove a gravish-brown surface layer
and o gray, mottled subsoil,  Their parent mnterinl is
stratified sill, elay, and fine sand, in many places under-
Inin by loose sand and gravel at a depth of 6 to B feet.

These goils are within the area of highly leached out-
wash. The areas where they form appear to have been
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the bottom of shallow lakes within the outsvash area. The
Taggart soils are associated with the well-drained Pike,
Parke, and Negley soils. They are similar to the Whit-
aler soils in color and drainage, but they are more acid
and are lenched (o a greater depth.

Represeniative profile of Taggart silt loam (SIit4
see. 27, T.11 N, R. 3 W.):

Ap--0 to 8 inches, grayish-brown (10¥R 5/2) silt loam ; mod-
crate, fine, granular structure; friable; neulral;
nhrnpt, smooth hoandary,

ADE to 1 Inches, gray (10YR 010 8flE Toam with com-
mof, medion,  fuint, Hghl yellowish-hrown  (10YR
GAEy maltles s weils, medlnm, platy straetoee ) frlalkle;
e el 3 elony, irregulor bonndary,

Botr—10 fn 16 ineles gray (TOYE 6/1) ity clay lomm wilh
porimon, medlom,  dstluet, gelowish-browes  (10Y1E
S0y wiptiles s moderats, wedinm, subangular blocky
prdl et fne, angulory blocky atroccnve | e
slrongly acid; gradual, wavy bouundary.

B22t—16 (o 37 inches, gray (10¥YR 6/1) silly clay loam with
many, medinm, distinct, yellowish-brown (10ER 5/8)
motlies; moderate, medinme gnd coarse, prizmatie
stryctnre 1hak breaks to wealk, coarge, subangular
doeley ¢ e ; strongly neld; geadonl, wavy boundary.

B4 to o inches, gray (I0YT G6/1) sty cluy lon
witlt sonnmon, medinm, fnint motties of pala lrown
(I0YE 6/8) Lo yellowish bhrown (10YR 5/ | mos-
afve: firm? strongly acld: elenr, woavy boundory.

[TH3—n0 to 07 Fmehey, gruy (100 U000 sceutified sty elay
lenm, ool #llb losm wich few, mediom, fniut, ple
beroswen  (10YE 0400 mobiles:  maesive;  Iriable]
alrongly el mlbpupe, wavy bonndery.

II0—37 o B inches -, mray (IOYH 651 aol 10YHR 570)
sheatliled loamy sand, fine sundy lopne, and minse
armomnts of saudy elay; slnele grafn oo maselve;
vepy frinlle to friable: sllghtly wnedd at a depth of
84 inches,

In most places the underlying material at a depth of 40
to 50 inelies s silt, clay, and some sandy materinl,  Tn
some places, however, sandy loant is dominant, bt thers
nee minor layers of =it and eloy, In one area where o
doep gully Lins ent into the =oil to a depth of 20 feet or
more, the tmaterin] from o depth of 4 to abont 8 feef id
sandy lonm,  Ttos stronply ecemented with iron and has
very coarse colummar structure.

Figure 12.—An abandoned strip mine pit partly filled with water.

The spoil to the right has been leveled somewhat, The cut to the

left shows Illinoian glacial till, which is leached of carbonates to
a depth of about 12 feet,
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The Taggart soils are low in natural fertility and in
content of organic matter, Ulnless they have been limed,
they are strongly acid. Moisture-supplying capacity is
high, permeability is low, and runoff is very slow. Ths
depth to which roots penetrate depends mainly on how
well the soil has been drained or how far the water table
Las been lowered.

Taggart silt loam (Ta).—This is the only Taggart soil
mapped in the county. The main problem 1s excess water.
Both tile and surface drains are needed in most places. Tf
the soil is properly drained, the response to lime and fer-
tilizer 1s good. This soil is suited to most of the crops
commonly grown in the county, and it is moderately pro-
ductive, Alfalfa, however, i3 not suitable, because of the
seasonally high water table. (Capability unit ITw-2;
woodland suitability group i)

Tilsit Series

The Tilsit soils are moderately well drained, strongly
acld, and gently rolling. Their surface layer is brown
to dark brown, and their subsoil is yellowish brown with
gray mottles and streaks in the lower part. These soils
developed in 18 to 48 inches of leached silt over material
weathered from sandstone, siltstone, and shale. They have
a moderately compacied Tayer, or fragipan, at a depth of
about 20 inches, and this layer extends to a depth of 40
inches or more,

'The Tilsit soils are throughout the sandstone area and
are closely associated with the imperfectly drained Johns-
burg and the well-drained Zanesville soils. The associated
soils formed in the same kind of parent material as the
Tilsit soils.

Representative profile of Tilsit silt loam, 2 to 6 percent
slopes (NE1 sec. 16, T. 10 N., R. 4 W, on the north side of
HMighway 46, on a ridge) :

Ap—0 to 7 inches, brown {10YR 5/3) silt loam ; moderate, fine,
granular structure; friable; numerons fine roots;
strongly acid; abrupt, smooth boundary.,

A2—T to 9 inches, brown (10YR 5/3) silt loam; moderate,
medium, platy structure; friable; very strongly acid ;
abrupt, smoeoth boundary.

B1—9 to 16 inches, yellowish-brown (10YR f/4) silt loam;
maoderate, medium, subangular blocky structure; fri-
able; few fine roots; very strongly acid: elear, smooth
houndary,

B21t—16 to 28 inches, yellowish-brown (10YR 5/6) light silty
clay leam with many, medium, faint, light yellowish-
brown (10YR 6/4) mottles and a few, prominent, red
(2.5YR b/5) motfles; moderate, medinm, subangular
blocky structure; firm; very few fine roots; very
strongly acid; elear, wavy boundary.

B22x—23 to 43 inches, yellowish-brown (10YR 5/6) silt loam
with gray silt streaks 34 to 1 inch in diameter and 2
to 4 inches apart extending downward; weak; coarse
and very coarse, prismatic structure that breaks read-
ily to coarse, angular blocky structure ; firm fragipan;
few t0 no roots ; extremely acid; clear, wavy boundary.

IIB3x—43 to 55 inches, light yellowish-brown (I0YR 6/4)
loam to gritty silt loam; moderate, coarse, prismatie
structure; firmy fragipan; gray (10YR 6/1) coating
on cleavage planes; gray silt streaks 14 to 1 inch in
diameter and 2 to 4 inches apart extend downward ;
thin elay flows are commeon on some cleavage surfaces H
no rools; extremely aeid; gradual, wavy boundary.

IIC—55 to 66 inches, brown (10YR 5/3) loam ; massive; fria-
ble; many fine iron and manganese cohcretions; con-
siderable amount of weathered shale and sandstone

BOIL BURVEY SERIES 1659, NO. 38

fragmenis arve present in the lower part; extremely
acid ; gradual, wavy boundary.
R—G6 inches 4, consolidated sandstone and shale bedrock.

‘Depth to bedrock ranges from 45 to 70 inches or more,
and depth to mottling ranges from 12 to 20 inches. In
most places the silt cap is about 36 to 46 inches thick, but
it ranges from about 18 to 48 inches in thickness. In soms
places there is a shallow layer of silt loam, probably loess,
below the main B horizen. The degree of development
of the fragipan ranges from weak to moderately strong.

The Tilsit soils are low in content of organic matter and
in phosphate. A moderate amount of potash is available
it the soil is properly managed. The fragipan resiricts
the penetration of roots and moisture to a moderate de-
gree. Runoft is medium, and permeability is moderately
slow. Krosion is a problem on sloping, cultivated fields.
Unless they have been limed, these soils are strongly acid.
To maintain good production, moderate to large applica-
tions of lime are needed every 5 to 8§ years. The response
to fertilizer is good.

Tilsit silt loam, 0 to 2 percent slopes [TsA.—This soil
has a profile similar to the one deseribed for the series.
It is nearly level and is motiled at a depth of about 12
inches. Runofl is slow, and the soil is not subject to ero-
sion. This soil is in small, inextensive areas and is gen-
erally not managed as a separate unit. In some places it
is on narrow, nearly level ridges and is surrounded by well-
drained soils. Included in the mapped areas of this soil
are some small areas of Johnsburg soils. (Capability
unit IIs-5; woodland suitability group 9)

Tilsit silt loam, 2 to 6 percent slopes (TsB).—The pro-

file of this seil ig described as representative of the series.
In most places the slopes are between 3 and 4 percent.
This soil is in large enough units that it is managed
separately. It is subject to moderate erosion if it is culti-
vated, (Capability wnit ITe-7; woodland suitahility
gmuF 9)
Tilsit silt loam, 2 to 6 percent slopes, moderately
eroded (TsB2,.—This soil has a profile similar to the one
described for the series. ITowever, about half of the sur-
face layer has been lost through erosion, and yellowish-
brown subsoil has been mixed into the plow layer. In a
few places the present surface layer is made up entirely of
vellowish-brown material that was formerly subsoil. This
soil ig subject to further erosion if it is enltivated and not
properly managed. Most of the acreage is used for enlti-
vated crops. (Capability unit ITe-7; woodland suitabil-
ity group 9)

Tilsit soils, 2 to 6 percent slopes, severely eroded
(TtB3).—The profile of these soils is similar to the one de-
seribed for the series, but most of the original surface
layer has been lost through erosion; the present surface
layer is mainly yellowish-brown light silty clay loam that
was formerly subsoil. In about half of the acreage, the
surface layer is made up entirely of yellowish-brown ma-
terial that was formerly subsoil. The gray, mottled sub-
soil is 12 inches or less from the surface In most places.
In most places the slopes are between 4 and 5 percent.

These soils are inextensive. They are generally in fields
with other soils that are lesy susceptible to erosion and
that have been cultivated intensively. If these soils are
cultivated, special practices that control further erosion
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should be used. {Capability unit 11Te-7; woodland suit-
ability group 9)

Tilsit silt loam, 6 to 12 percent slopes, moderately
eroded (TsC2.—The prolile of this soil 1s sunilar to the
one described for the series, except that it is generally
shallower over bedrock, or only about 50 inches deep.
Also, the silty material, or loess cap, is only about, 20 to 30
inches thick. About half of the original surface layer has
been lost through erosion, and yellowish-brown material
that was formerly subsoil 1s mixed with material from the
original surface layer. In some places the present surface
layer 1s made up entirely of material that was formerly
subsoll. In most places the slopes are beiween 7 and 8
percent. A few small areas are only slighily eroded.
Erosion is the major problem in managing this soil. (Ca-
pability unit 111e-7; woodland suitability group 9)

Vigo Series

In the Vigo series are moderately deep, imperfectly
drained, nearly level to gently sloping soils that have a
somewhat impervious laver in the subsoil. The surface
layer is dark grayish brown, and the subsoil is light brown-
ish gray to gray and mottled. These soils were developed
in 40 to 60 inches of loess over till. They ave leached lree
of carbonates to a depth of 10 feet or more.

The Vigo soils are on broad flats in the southwestern
and northern parts of the county, and they are in smaller,
nearly level arcas throughout the glaciated parts of the
county. They are closely associated with the moderately
well drained Ava and the well drained Cincinnati soils.
The associated soils developed in the same kind of parent
material as the Vigo soils.

Representative profile of Vigo silt loam, 0 to 2 percent
slopes (SW14SEL) sec, 26, T.10 N, R.6 W.) :

Ap—0 to 8 inches, dark grayish-brown (10YR 4/2) silt loam;
moderate, medium, granular strueture; friable; me-
dium acid; abrupt, smooth houndary.

AZ21—8 to 17 inches, gray (10YR 3/1) silt loam with common,
fine, distinct mottles of yellowish brown (10YR 5/8)
and dark yellowish brown (10YR 4/4) ; strong, thin,
platy stroeture in upper part and moderate to weak,
thick, platy structure in lower part; friable; very
strongly acid; clear, smooth boundary.

A22—17 to 28 inches, gray (10YR 6/1} silt loam with common,
fine, distinct, yellowish-brown (10YR 5/6 and 5/8)
motiles ; weak, thick, platy structure in upper part and
wedlz, medinm, subangular blocky struecture in lower
part; friable; (this horizon ecaps the upper ends of
the sirongly developed prisms in the B2 horizons;
when this horizon is dried in an exposed cut, it he-
comes nearly white) ; pellets and fragments of light
gilty clay loam from a relict B1 horizen are present
in many places; very strongly acid; abrupt, irregular
hoandary.

B21t—23 to 30 inches, gray (10YR 6/1 to 5/1) silty clay loam
with many, mediuom, distinct, yellowish-brown (10YR
5/8) mottles; strong, coarse, prismatic structure that
hreaks to moderate, medium and coarse, angular
blocky ; firm ; gray silt coatings on peds; very strongly
acid; gradual, smooth boundary.

B22{—80 to 42 inches, gray (10YR 6/1 to 5/1) silty clay loam
with many, medium, distinct, yellowish-brown (10¥YR
5/8) mottles; sirong, coarse (4 to 8 inches across),
prismatie strucinure ; massive inside the prisms; firm;
gray silt coatings on prisms, and some crevices filled
with thin to thick clay flows; very strongly acid;
grodual, smooth boundary.

103

B231t—42 to 50 inches, light yelliowish-brown (10YR 6/4) to
yellowish-brown (10YR 5/6) silt loam to light silty
clay leam with many, gray (10YR 6/1 and 5/1) streaks
and clay flows extending downward; weak, coarse,
prigsmatic structure to massive ; friable ; strongly acid;
gradual, smooth hoandary.

IIB32—50 to 144 inches, light yellowish-brown (10YR 6/4)
loam till with many gray (10¥YR 6/1 and 5/1) silt
streaks and clay flows ; massive; friable ; medium acid,
bhecoming slightly aeld to neutral in lower part.

IIC—144 inches -, pale-brown (10YR 6/3) leam till,
calcareous. :

The surface layer ranges from dark gray in wooded
areas to dark grayish brown or dark brown in cultivated
fields. The thickness of the A2 horizon ranges from 10
to 18 inches. In some places 2 weak BI horizon has de-
veloped in the profile. The B2 horizon has a strongly
developed prismatic structure. The coating of the prism
faces in the B2 horizons ranges from silt to clay. The
thickness of the clay films that extend into the B3 and C
horizons ranges from 1 to 8 millimeters. Many kroto-
vinag, generally crayfish burrows, that are filled with silt
extend through the B2 horizon and into the underlying
B2 and C horizons. The depth of loess over till ranges
from 40 to 60 inches. In most places the profile is leached
free of carbonates to a depth of 10 feet or more. )

The Vigo soils are low in available phosphate, 1n potash,
and in content of organic matter. Moisture-supplying
capacity is good, and permeability is very slow. Roots
penetrate to only a moderate depth because of the high
water table and a somewhat impervious layer in the sub-
soil. Unless they have been limed, these solls are very
strongly acid. If they are adeqnately drained, the re-
sponse to lime and fertilizer is good. )

Excessive water is the main problem in managing these
soils. Drainage is necessary to maintain good yields of
cultivated crops. Because the slopes are long and very
gentle, surface drainage is feasible in many places. 1f
they are properly designed and maintained, surface drains
will provide good drainage. Smoothing may be necessary -
to obtain surface drainage in nearly level areas. In
slightly depressed areas tile drains may be needed also.

These soils are suited to most of the crops grown in the
county, and they are moderately productive. ~Alfalfa and
other plants that have a deep rooting system are not well
suited, because of the excessive water and the somewhat
impervious subsoil. .

Yigo silt loam, 0 to 2 percent slopes [VgA]l.—The pro-
file of this soil is described as representative of the series.
This soil is on broad flats and flat-topped ridges. Runoff
is slow.

Included in the mapped areas of this soil are sinall areas
of poorly drained soils in depressions, Alse included are
a few small areas of moderately well drained Ava soils.

This soil is mainly in cultivation. Excess water is the
main problem in managing it, and some kind of drainage 1s
generally necessary for successful production of crops.
The broad flats of 20 to 40 acres or more can be managed
separately, but the small areas are managed in the same
way as the adjoining soils. (Capability unit I1lw-7;
woodland suitability group 5)

Vigo silt loam, 2 to 6 percent slopes (VgBl.—The pro-
file of this soil is similar to the one described for the series.
This soil is on short slopes at the upper ends of drainage-
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ways that extend into the Vigo flats. Tt is also on gently
sloping breaks and on ridgetops. The slope is mainly 3
percent, but some areas are nearly level. Runoff is me-
dium. Included in the mapped areas of this soil are some
areas of moderately well drained Ava soils.

Most of the acreage is cultivated, but some small areas
are in trees or permanent pastire. Erosion and drainage
are the problems in managing this soil. The soil is gen-
erally in small areas that are managed the same way as the
adjoining soils, but there are a few fields of 10 to 20 acres
that are managed separately. (Capability unit TTTw-3;
woodland snitability group 5)

Vigo silt loam, 2 to 6 percent slopes, moderately
eroded {VgB2).-—The profile of this soil is similar to the
one described for the series, but the surface layer has a
moderate amount of silty clay loam that was formerly sub-
soil mixed in it. In a few places the present surface layer
is made up entirely of material that was formerly subsoil,
and in places there are a few shallow gullies, This soil is
on short slopes of the upper ends of drainageways that
extend into the Vigo flats and on gently sloping breaks and
ridgetops. The slope is mainly botween 3 and 4 percent.
Runoff is medium. Included in the mapped areas of this
soil are some small areas of moderately well drained
Ava goils.

This soil is mainly in cultivation. Frosion and excess
waler are the major problems in managing it. This soil is
generally in smaall areas that are managed the same way as
the adjolning soils, but an occasional field is large enough
to be managed separately. (Capability unit ITIw-3;
woodland suitability group 5)

Yincennes Series

In the Vincennes series are deep, poorly drained, dark-
gray soils that have gray subsoil. These soils developed
on stream terraces in stratified silt, elay, and fine sand.
The parent material was mixed alluvium washed prin-
cipally from areas of sandstone, siltstone, shale, Illinoian
till, and Wisconsin drift.

The Vincennes soils occur in slight depressions in asso-
ciation with the imperfectly drained Bartle soils. The
soils of both series developed from similar material.

Representative profile of Vincennes silt loam (SW1;
SE148W14 see. 2, T. 10 N, R. 6 W.):

Ap—-0 to ? inches, dark-gray (10YR 4/1) silt loam; weak,
medinm, granular strocture; friable; abundant roots ;
neutral; abrupt, smooth houndary.

Blg—D5 to 15 inches, gray (10YR 5/1) silt loam with commen,
fine, distinct, yellowish-brown (10YR 5/6) mottles:
moderate, medium, subangnlar blocky structure; fri-
ahle; few roots: neutral; clear, smooth boundary.

B21gt—I5 to 28 inches, gray (10YR 5/1) light silty clay loam
with many, medium, distinet, yellowish-brown (10YR
5/6) mottles and faint, gray (10YR 6/1) moitles;
weal, medium and coarse, prismatic siricture that
breaks to weak, medinm, subangular blocky; friable;
medium acid ; clear, wavy houndary.

B22xt—28 to 40 inches, gray (10YR 5/1) silty clay loam with
many, coarse, distinct, yellowish-brown (10YR 5/6)
mottles; massive; sticky; gray (10YR 6/1) clay
flows ; medium acid ; clear, wavy boundary.

C—40 to 70 inches -, gray (N 8/0), stratified clay loam,
gilty clay loam, and loam; massive; sticky; medium
acid becoming neutral at a depth of 7¢ inches.

S0IL SURVEY SERIES 1959, NO. 48

These soils are fairly uniform, but there are minor dif-
ferences in acidity and in the color of the layers. The
surface layer ranges from 9 to 18 inches in thickness and
from silt loam to silty clay loam in texture,

The Vincennes soils are low in available phosphate and

otassinm and medium in content of organic matter.

hey are slowly permeable and have high moisture-
supplying capacity. Unless they have been limed, they
are medinm acid. If the soils are drained and iimed,
crops grown on them respond well to large applications
of fertilizer. Applying large amounts of nitrogen to
corn generally gives good results. o

The chief problem in managing these soils is excess
water; water tends to accumulate on the soils because they
are lower than the surrounding soils. TDrainage is, there-
fore, necessary to maintain good yields of cultivated
crops. Tile drains and surface drains generally give good
results.

These soils are suited to most of the crops grown n the
county, and they are moderately productive. Shallow-
rooted legumes, rather than alfalfa, are grown because
of the excess waier in the subsoil in spring. )

Vincennes silt loam [vn)—This is the only Vincennes
goil mapped in the county. It occupies less than 200 acres
and is mainly in an area about 5 miles west of Patricks-
burg. in the valley of the Eel River. (Capability unit
ITw-2; woodland suitability group 11)

Wellston Series

In the Wellston series are moderately deep, well-
drained, sloping to very steep soils whose slopes are gen-
erally smooth. The surface layer is dark grayish brown
to yellowish brown, and the subsoil is dark brown to yel-
lowish brown. The parent material is interbedded, non-
calcareous sandstone, siltstone, and shale with a thin loess
cap that i3 24 inches or less thick. Bedrock is generally
24 to 36 inches from the surface.

These soils are associated with the excessively drained
Muskingum, the well drained Zanesville, the moderately
well drained Tilsit, and the imperfectly drained Johns-
burg soils.

Representative profile of Wellston silt loam, 12 to 18
percent, slopes (NIEL,NE1L; see. 27, T. 9 N, R. 4 W, where
the slope is 16 percent and faces the southwest) :

A0—1 inch to 0, leaf litter; slightly acid.

Al—0 to 2 inches, very dark grayish-brown (10YR 3/2) to
dark grayish-brown (10YR 4/2) silt loam; weak,
fine, granular structure; friable; slightly acid;
abrupt, smooth boundary. -

A2—2 io 9 inches, yellowish-brown (10YR B/4) silt loam;
weak, thin and medinm, platy structure; friable;
abundant roots; strongly acid; clear, wavy boundary.

B1t—9 to 14 inches, brown to dark-brown (7.0YR 4/4) light
gilty clay leam ; moderate, medinm, subangular hlocky
structure; firm ;- few rooty; strongly aeid; clear,
wavy boundary.

B2t—14 to 28 inches, brown to dark-brown (7.5YR 4/4) silty
clay loam ; moederate, medium and coarse, subangular
blocky structure with some moderate, medium, angu-
lar blocky structure; firm; strongly acid; - clear,
wavy boundary.

IIBC—28 to 3b inches, light brownish-gray (10YR 6/2) and
grayish-brown (10YR 5/2) heavy gilt loam to loam;
moderate, coarge, subangular blocky structure; fri-
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able; variable colors and texture are due to the
weathering of the shale and sandstone parent mate-
rial; in places there are numerous sandstone frag-
ments ; strongly acid; clear, wavy boundary.

B—33 inches -, shale and sandstone bedrock,

The surface layer ranges from very dark grayish brown
in forested areas to dark brown or yellowish brown in cul-
tivated areas. The subsoil ranges from heavy silt loam
to siity clay loam. The deeper profiles, or those that are
about 36 inches deep over bedrock, generally have a finer
textured subsoil in them than the shallow profiles that
are about 24 inches deep. The horizon jusi above hed-
rock ranges from 4 to 10 inches in thickness, and the num-
ber of sandstone fragments varies. In some small areas
shale lies directly below the profile. In those places the
horizons just above the shale are generally finer textured
than those in other places, but the texture depends on the
kind of parent material, '

The Wellston soils are low in content of organic matter
and in phosphate, and they are medium in potash. Per-
meability is moderate, and moisture-supplying capacity
is only fair. Runoff is medium to very rapid. Unless
the soils have been limed, they are strongly acid. They
are moderately productive if they are managed correctly
and 1f medium to large amounts of fertilizer are applied.
These soils erode very easily if they are cleared or
cultivated.

Most of the acreage is in forest or pasture. Many areas
that, were once cultivated have been abandoned. In those
areas sassafras and the sprouts of other trees are grow-
ing up as the first step in natural reforestation.

Wellston silt loam, 6 to 12 percent slopes (WmC).—
This s0il has a profile similar to the one described for the
series, but the slopes are smooth and rolling. Thisg soil is
generslly in areas that surround the gently sloping ridges
of Tilsit and Zanesville soils. It is in forest or pasture.
It has not been cultivated to any extent. Erosion is a
major problem if the soil is cleared or cultivated.
bility unit IVe-8; woodland suitability group 10)

Wellston silt loam, 6 to 12 percent slopes, moder-
ately eroded (WmC2).—This soil hag a profile similar to
the one described for the series, but the slopes are smooth
and rolling and moderate erosion has oceurred. The
present surface layer is a mixture of yellowish-brown
material that was formerly subsoil, and of part of the
original surface layer. In a few places all of the origi-
nal surface layer was lost through erosion, and the pres-
ent surface layer is made up entirely of material that was
formerly subsoil. This soil is generally in cultivated
fields or pastore with the deeper Zanesville soils. Ero-
sion is the main problem in cultivated areas. (Capabil-
ity unit IVe-8; woodland suitability group 10)

‘Wellston soils, 6 to 12 percent slopes, severely
eroded (WnC3}—These soils have a profile similar to the
one described for the series, but they are not so steep and
they are severely eroded. The present surface layer is
mostly yvellowish-brown light silty clay loam mixed with
a little of the original surface layer.

These soils are mainly cultivated or idle. They are
more difficult to work than the uneroded soils, and a good
seedbed is harder to prepare. Runoff is rapid, and ero-
sion is a major problem in the cultivated areas. The best
use of these soils is probably for permanent pasture or

(Capa-
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forest. {Capability unit VIe-1; woodland. suitability
group 10)

Wellston silt loam, 12 to 18 perceni slopes (WmD).—
The profile of this soil is described as representative of
the series. This soil is mainly in uneroded, forested areas.
Runoff is rapid, and the =01l would erode easily if it were
cleared and cultivated. Tt can be used for pasture, how-
ever, 1f practices that help control erosion are used prop-
erly. Included in the mapped areag of this seil are sone
small areas of deep Zanesville soils. {Capability unit
Vl1e-1: woodland suitability group 10)

‘Wellston silt loam, 12 to 18 percent slopes, mod-
erately eroded {WmD2].—The profile of this =soil is sim-
ilar to the one described as representative for the series,
except that moderate erosion has taken place. The pres-
enf surface layer is a mixture of yellowish-brown ma-
terial that was formerly subsoil, and part of the original
surface layer. In a few places all of the original surface
layer was lost through erosion, and the present surface
layer is made up entirely of material that was formerly
subsoil.

Most of the acreage has been cleared and is cultivated
or in pasture. Runoff is rapid, and the soil erodes easily
if it is cultivated. The best use is probably for perma-
nent pasture or forest. (Capability unit VIe-1; wood-
land suitability group 10)

Wellston soils, 12 to 18 percent slopes, severely
eroded (WnD3)—The profile of these soils is similar to
the one described for the series, except that these soils
are severely eroded. The present surface layer is mainly
yellowish-brown light silty clay loam mixed with a little
of the original surface layer.

These soils are mainly cultivated or idle. They are
more difficult to work than the uneroded soils, and a good
seedbed is harder to prepare. Runoff is rapid, and ero-
sion is a major problem in ecultivated areas. The best
use of these soils is probably for permanent pasture or
forest. Renovation is necessary to improve the carryving
capacity of most pastures. (Capability wunit VITe-1;
woodland suitability group 10)

Wellston silt loam, 18 to 25 percent slopes (WmE).—
This soil has a profile similar to the one described for the
series, but it is moderately steep. In most places the pro-
file is 24 to 30 inches deep over bedrock. The subsoil is
heavy silt loam in many places, rather than silty clay
loam Iike that in less steep areas. This soil is mainly
in forest. Included in the mapped areas of this soil are
small areas of Muskingum and Zanesville soils, (Capa-
bility unit Vle-1: woodland suitability group 10)

Wellston silt loam, 18 to 25 percent slopes, mod-
erately eroded (WmE2}—The profile of this soil is sim-
ilar to the one described for the series, except that mod-
erate erosion hag occurred since the forest was cleared.
In most places the profile is 24 to 30 inches deep over bed-
rock. The subsoil is heavy silt loam in wany places,
rather than silty clay loam like that in less steep areas.
Included in the mapped areas of this soil are small areas
of Muskingum and Zanesville soils.

Mozt of this soil has been cleared and is now in perma-
nent pasture or is idle. Permanent pasture or forest are
the best uses.  (Capability unit VIe-1; woodland suitabil-
ity group 10)
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Wellston soils, 18 te 25 percent slopes, severely
eroded (WnE3).—These soils have a profile similar to that
of Wellston silt loai, 18 to 25 percent slopes, except that
they have been severely eroded. The present surface
layer is mainly vellowish-brown heavy silt loam mixed
with a little of the original surface layer. The subsoil is
heavy silt loam, rather than silty clay loam like that in
less steep areas.

These soils are minor in extent and are mainly in pas-
ture or are idle. They are probably best suited to pas-
ture or trees. (Capability unit VIle-1; woodland suit-
ability group 10) :

Wellston and Muskingum seils, 25 to 35 percent
slopes {Wof).—This undifferentiated mapping unit con-
sists of abont 60 percent Wellston soils and 40 percent
Muskingum soils. The soils in many areas are so intri-
cately mixed that it is diflicult to map them separately.
These solls are generally in forested areas where there are
thick beds of shale, interspersed with outerops of harder
sandstone. Some areas are very steep, and some are mod-
erately steep. These soils are probably best suited to trees.
(Capability unit. VITe-1; woodland snitability group 10)

Wellston and Muskingum soils, 25 to 35 percent
slopes, moderately eroded (Wof2—This undifferenti-
ated mapping unit consists of about 60 percent Wellston
soils and 40 percent Muskingum soils. These soils ocoupy
only a few acres in the county. They are mainly in
forested areas that have been trampled by livestock or in
small areas that have been cleared and are used for pasture.
These soils are probably best suited to trees, (Capability
unit V1le-1; woodland suitability group 10)

Wellston and Muskingum soils, 35 to 70 percent
slopes (WoG).—This undifferentiated mapping unit con-
sists of about 60 percent Wellston soils and 40 percent
Muskingum soils.  The soils in many areas are so in-
tricately mixed that it is difficult to map them separately.
There are some steep and moderately steep areas. These
soils are in large areas of forest, which is probably the best
use for them, (Capability unit VIIe-1; woodland suita-
bility group 12)

- Whitaker Series

The Whitaker soils are deep, nearly level, and imper-
fectly drained. 'Their surface layer is grayish brown, and
their subsoil is gray and mottled. These soils developed
in stratified silt and fine sand and are underlain by cal-
careous silt and sand at a depth of about 60 inches.

The Whitaker soils are on low-lying benches or terraces
along the West Fork of the White River. In most places
these low terraces are less than 5 feet above the adjoining
stream bottoms. These soils are associated with the well-
drained Martinsville soils, and in some places they are as-
sociated with the well-drained Ockley soils.

(Representative profile of Whitaker silt loam (NE.
cornersec. 28, T. 11N, R.2W.) :

Ap—0 to 8 inches, grayish-brown (10YR 5/2) silt loam ; mod-
erate, medium, granular structure; friable; neutral;
abrupt, smooth boundary.

A2—5 to 10 inches, light brownish-gray (10YR 6/2) silt loam
with many, coarse, distinct, yellowish-brown (10YR
5/4) mottles and faint, gray (10YR 6/1) mottles;

weak, medinm and thick, platy structure; friable;
medium acid ; clear, smooth boundary.

S0IL SURVEY SERIES 1059, NO. 38

B1—10 to 15 inches, light brownish-gray (10YR 6/2)' heavy
silt loam with many, medium, faint, gray (10YR 6/1)
mottles and distinet, yellowish-brown (10YR 5/4) mot-
tles; moderate, medium, subangular blocky struc-
ture; friable; medium acid; clear, smocth boundgry.

B21t—15 to 40 inches, light brownish-gray (10YR 6/2) silty
clay loam with many, medium, faint, gray (10¥YR 6/1)
mottles and distinet, yellowish-brown (10YR 5/4)
mottles; moderate, medium and coarse, subangular
blocky structure; firm; few, fine, rounded pebbles are
present ; medium aeid; elear, smooth boundary.

B22t—40 to G0 inches, light yellowish-brown (10YR 6/4) silty
clay leam to light clay leam with many, medinm, dis-
tinet mottles of gray (10YR 6/1) and yellowish brown
(10YR 5/6) ; moderate, coarse, subangular blocky
structure ; firm ; medinum acid in the upper part, grad-
ing to neutral in the lower parl; gradual, wavy
boundary.

IIC—60 te 80 inches -, light yellowish-brown (10YR 6/4)
and gray (10YR 6/1), stratified, caleareouns silt and
fine sand with small guantities of gravel and clay.

Depth to caleareous material ranges from 42 to 60 inches
or more. There is considerable variation in the stratified
material in the C horizon. In some areas the layers are
predominantly silt, but in other areas they are mainly fine
sand. In some places near the Ockley sotls, there is more
fine gravel in the underlying material than in places near
the Martingville soils. _ . )

The Whitaker soils ave low in natural fertility. Mois-

ture-supplying capacity is high, and permeability is slow.
Becanse the soils are nearly level, there is very Lttle run-
off. The penetration of roots is only moderately deep
because of the high water table and excess water.
The original vegetation was a mixed forest, mainly of
beech and maple, but also of other kinds of trees that
tolerate water. Most of the areas have been cleared,
artificially drained, and cultivated. )

Whitaker silt loam (Wi).—This is the only Whitaker
soil mapped in the county. Included in the mapping are
sizable areas where the surface layer is loam. In the areas
of loam, the profile is generally a little coarser in texture
than in the areas of silt loam. _ _

The main problem in managing Whitaker sili loam is
excess water. Tile and surface drains are used to provide
drainage. If this soil is properly drained and limed, the
response to large applications of fertilizer is good. Corn
responds especially well if nitrogen is applied to the soil.
This soil is suited to most of the crops grown in the
county, and it is moderately productive. Alfalfa is not
well suited, however, because of a high water table In
spring. (éapablhty unit IIw-2; woodland suitability
group 5)

Zanesville Series

In the Zanesville series ure moderately deep and deep,
well-drained, gently sloping to moderately steep soils.
The surface layer is dark grayish brown, and the subsoil
is yellowish brown. The parent material is 18 to 48 inches
of silt over material weathered from siratified sandstone,
siltstone, and shale. Tn most places bedrock is about 60
inches from the surface |Ig' fig. 13 ;

The Zanesville soils are closely associated with the im-
perfectly drained Johnsburg, the moderately well drained
Tilsit, and the well drained Wellston and Muskingum
goils. The associated soils formed in the same kind of
material ag the Zanesville soils.
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Figure 13.—A typical profile of a Zanegville zo0il underlain by bed-
rock of sandstone and shale.

Representative profile of Zanesville silt loam, 2 to 6
percent slopes (NI, corner NW1/ sec. 6, T. 10 N, R. 4 W,
in a road cut on the south side of ighway 46) :

A1—0 to 2 inches, dark grayish-brown (10TYR 4/2) silt loam ;
wealk, very fine, grunular structure; friable; sirongly
acid ; abrupt, smooth boundary.

A21—2 to 7 inches, dark grayisi-brown (10YR 4/2) silt loum ;
moilerate, very thin and thin, platy structure; fri-
uble; very strongly acid; abrupt, smooth boundary.

A22—7 to 12 inches, yellowish-brown {(10YR 5/4) silt loam;
moderate, medinm, platy strocture: friable; roots
abundant; very stronglry acid; clear, swmooih hownd-
ary.

B1—12 to 17 inches, dark yellowish-brown (10YR 4/4) to
vellowish-brown (10YR 5/4) «ilt loam ; moderate, me-
dinm, subangular blocky structure; firm; plentiful
rools; very strongly acid ; clear, smooth boundary.

B2U—17 to 22 inches, yellowish-hrown (10YR 5/4) heavy silt
Toam; moderate, medium, subaugular blocky struc-
ture, plentiful roots; very strongly acid; firm; clear,
smooth boundary.

B22x—22 to 26 inches, pale-brown {10YR 6/3) (o light yellow-
ish brown (10¥R 6/4) heavy silt loam with light
brownish-gray (10¥R (/2) coalings; moderate, me-
dium, prismatic structure that breaks to moderale,
medium, subangular blocky; wealk fragipan; firm;:
very few roots; very strongly acid; clear, smooth
boundary.

B23x—26 to 34 inches, yellowish-brown (10YR 5/8) =ilty clay
loam with many, coarse, distinet, light brownish-gray
(10YL: 6/2) molfles: moderately developed, meditwm
and coarse, colnmnar stricture that hreaks to moder-
ute, medium, subangular blocky; fragipan; frm;
very strongly acid; gray (10YR 6/1) sill coatings:
clear, smooth bourdary.

IIB31x -34 to 52 inches, darlk-brown (10YR 4/3) silt loam
with many, medinm, digtinet, grayish-brown (10¥R
5/2) maottles; weak, coarse, columnar stracture to
massive; firm; very strongly acid; clear, irregular
boundary.

IIB32x—32 to 62 inches, yellowish-brown (10YR 5/8) loam to
gritty silt loam with commeon, medinm, distinet, gray
(10YR G6/1) mottles; weak, coarse, prismatic struc-
[ure Lo massive; friable; very slrongly acid; clear,
irregular boundary.

ITIC—62 to 66 inches, yellowish-brown (10YR 5/6) sandy loam
with common, medium, distinct, grayish-brown (10YR
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3/2) mottles; massive : weathered shale and sandstone
with numernug sandstone fragments; very strongly
acid.

R—66 inches +, consolidated sandstone and shale.

Depth to hedrock ranges from ahout 40 inches to 8 Teel
or more, The gently sloping areas have thicker horizons
tlisn the steeper arens.  The degres of fragipan develop-
ment i= moderate to moderately strong,  The thickness of
the loess tap ranges from about 18 mehes in the steeper
soild Lo 48 mehes or more in the gently sloping soils, T'he
H2 horizon ranges from heavy sile loam to light silty elay
[on i,

The Zanesville soils are medinm in potash and low in
content of organic matter and in phosphate, The mois-
ture-supplying capacity is limited somewhat by the fragi-
pan, which not only restricts percolation of water, but also
restricts the penetration of roots. Unless these soils have
been timed, they are strongly acid. Moderate amounts
of lime need to be applied every b to 8 years to maintain
good production. These sotls are moderately productive
if they are managed correctly and feriilized properly. A
large acreage that was once cultivated has been severely
eroded and 1s now 1dle.

Zanesyille silt loam, 2 to 6 percent slopes (ZoB).—
The peatile of this sl is descriland ns representative of the
sovies.  Much of this soil 1= on long, nurvow vidpes {lint
extendd into the steeper arens that are in trees or pasture
e have not been cullivated.  The sereagn that 15 enlti-
vatedl is sinall and is penerally Goemed in the sume way os
the adjoining soils.  (Capability wnit TTe-7: woodland
anitability gronp )

Zanesville sill loam, 2 to 6 percent slopes, moder-
ately eroded (782, —The profile of this soil is similor
to the one deseribed Tor the series, excopt Uint the present
aurtace Inyer vonsists of o moderate amount of yvellowish-
beown mnterind thnt was formerly subsoil, mixed with the
original @urface lover, In some places the surface luyer is
nigde np entirely of material that was formerly subaoil,
Ineluded in the mapped arens of this soil are n fow areas
where bedrock s ““T[}_ 0 inehes Froon the suefoee,

This soil is generally on brand ridges, surrounded by
steeper aveaz. All of the acreage has been elenred, anid
st of it is enltivated,  (Capability unit e ; woodland
sitttility o)

Zanesville soils, 2 to 6 percent slopes, severely
eroded [Zr831.—The profile of these soils s similar to the
o lescribiod for the series, but most of the original sur-
fnee Inyer was lost through ercsion. The present surface
layer s muinly yellowish-brown light silty clay loam that
was formerly subsoil. In most places the slope 18 between
and 6 pereent. Erosion is the major prolilem in enltivat-
ing these soils. A few areas of severely eroded, gently
sloping Wellston soils nre ineluded in the I'tlll]:-[Jll-l{‘rII'l.*.ﬂﬂ
of these soils,  (Capability unit THe-7; woodlund suit-
ability group %)

Zanesville silt loam, 6 to 12 percent slopes (ZoC).—
The profile of this soil is similar to the one described for
ihe series, except that the cap of silty material is generally
30 10 40 inches thick. Most of this soil is in small areas of
10 acres or less and is in forest or pasture. In most places
this soil ig surrounded by steep Wellston and Muskingum
soils, which are not suited to cultivated crops.  (Capability
unit ITTe~7; woodland suitability group 9)
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Zanesville silt loam, 6 to 12 percent slopes, moder-
ately eroded (ZaC2).—The profile of this soil is similar to
the one described for the series, except that the silty mate-
rial is generally 30 to 40 inches thick, and moderate erosion
has taken place. The present surface layer consists of a
mixture of yellowish-brown material that was formerly
subsoil, and of part of the original surface layer. Ina few
places the surface layer is made up entirely of material
that was formerly subsoil,

Most of the acreage is cultivated or in pasture. Prac-
tices that help control erosion shonld be used in cultivated
areas. (Capability unit IITe-7; woodland suitability
group 9)

Zanesville soils, 6 to 12 perceni slopes, severely
eraded {ZnC3).—The profile of these soils is similar to the
one described for the series, except, that the surface layer
is predominantly yellowish-brown heavy silt loam to silty
clay loam mixed with part of the original surface layer.
In as much as half of the acreage, the surface layer is made
up entirely of yellowish-brown material that was formerly
subzoil.  Gray, silty streaks and some mottles are 20 inches
helow the surface.

Much of the acreage is cultivated, but some areas arve idle
or in pasture. These soils are best suited to permanent
vegetation. If they are cultivated, practices that help con-
trol erosion should be used. Grasses and legumes grow
well if the soils are treated properly. (Capability unit
IVe-7; woodland suitability group 9)

Zanesville silt loam, 12 to 18 percent slopes (ZaD).—
The profile of this soil is similar to the one deszeribed for
the series, but all the horizons are somewhat thinner. The
silty material is generally about 30 inches thick, and depth
to bedrock is 40 to 50 inches. Fragipan development is
moderate. In a few areas there are sinkholes.

Most of the acreage is in forest or pasture with steeper
areas of Wellston and Muskingum soils. Erosion is the
major hazard, and if the soil is cultivated, major precau-
tions should be taken to help control erosion. Girasses and
legumes grow well if the soil is properly treated. (Capa-
bility unit IVe-T7; woodland suitalnlity group 9)

Zanesville silt loam, 12 to 18 percent slopes, mod-
erately eroded {ZaD2).—The profile of this soil is similar
to the one described for the geries, but all the horizons are
somewhat thinner. The present surface layer consists of
a mixture of yellowish-brown material that was formerly
subscil and of material from the original surface layer,
In a few places the surface layer is made up entirely of
material that was formerly subsoil. The silty material
is generally about 30 inches thick, and depth to bedrock
is 40 to 50 inches. Fragipan development is moderate.

Most of the acreage is cultivated or in pasture of poor
quality. If the soilis cultivated, major precautions should
be taken to help control erosion. Grasses and legumes
grow well if the soil is properly treated. (Capability unit
IVe-T; woodland suitability group 9)

Zanesville soils, 12 to 18 percent slopes, severely
eroded {ZnD3).—The profile of these soils is similar to the
one described as representative of the series, but all the
horizons are thinner. In addition, most of the original
surface layer has been lost through ercsion. The present
surface layer consists mainly of yellowish-brown heavy
silt loam to silty clay loam that was formerly subsoil, and
of part of the criginal surface layer. The loess is only
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about 20 inches thick, and depth to bedrock is 40 to 50
inches. Fragipan development is moderate.

About half of the acreage is cultivated, and the rest is
idle or in pasture of poor quality. The best use is prob-
ably for permanent vegetation. Moderately good pas-
tures are obtained under proper management. (Capabil-
ity unit VIe-1; woodland suitability group 9)

Zanesville silt loam, 18 to 25 percent slopes {Zaf).—
The profile of this soil differs from that of Zanesville silt
loam, 2 to 6 percent slopes, in having thinner horizons, a
loess cap only about 18 inches thick, and a weak fragipan.
Depth to bedrock is generally about 40 inches. In a few
areas there are sinkholes. This soil is surrounded by
steeper areas of Wellston and Muskingum soils. Itisalso
adjacent to the ridges of gently sloping to moderately steep
areas.

This soil is mainly in trees, but a small acreage is idle
or in permanent pasture. If the soil is cleared and cul-
tivated, the hazard of erosion is severe. The best use is
probably for permanent pasture or trees. Moderately
good pastures are produced under proper management.
(Capability unit VIe-1; woodland suitability group 9)

Zanesville silt loam, 18 to 25 percent slopes, mod-
erately eroded (ZoE?).—The profile of this soil differs
from that of Zanesville silt loam, 2 to 6 percent slopes,
in having thinner hortzons, a loess cap only about 18 inches
thick, and a weak fragipan. The uppermost 6 to 8 inches
consists of a mixture of material from the original surface
Iayer and of vellowish-brown material that was formerly
subsoil. In a few places the surface layer is made up
entirely of material that was formerly subsoil. A few
small areas are severely eroded.

Most. of the acreage has been cleared and is now idle
or in permanent pasture. The soil is best suited to per-
manent pasture or forest. Moderately good pastures can
be produced under proper management. (Capability unit
Vle-1; woodland suitability group 9)

Zipp Series

The Zipp series consists of deep, very poorly drained
soils that are in nearly level areas or in slight depressions.
The surface Iayer is very dark grayish brown, and the
subsoil is gray to dark gray. The parent material is slack-
water caleareous eclay and silty clay with thin layers of
silt, and fine sand. The Zipp soils developed under a
mixed deciduous swamp forest and marsh grasses.

These soils are mainly along the Eel River in the south-
western part of the connty, where they are associated with
the soils of first bottoms that formed in alluvium. The
Zipp soils are closely associated with the well-drained
Markland, the imperfectly drained McGary, and the very
poorly drained, dark-colored Montgomery soils. The as-
sociated soils formed in the same kind of material as the
Zipp soils.

Representative profile of Zipp silty clay loam (SE1j
SW14 sec. 25, T. 9 N, R. 6 W., 1 mile west of Hubbell) :

Ap—0 to 9 inches, very dark grayish-brown (10YR 3/2) silty
clay loam; cloddy and massive; firm ; neutral ; abrupt,
smooth boundary.

Blg—9 to 15 inches, dark-gray (5YR 4/1) silty clay loam with

commaon, fine, distinet, dark yellowish-brown (10YR
4/4) mottles; weak, medium, prismatic structure that
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breaks to moderate, coarse, angular blocky ; firm ; neu-
tral; clear, wavy houndary.

B2g—16 to 36 inches, gray (8Y 5/1) silty eclay with common,
medium, distinet, dark yellowish-brown {(10YR 4/4)
mottles; moderate, coarse, angular blocky structure;
firm; very thin clay films and few concretions; neu-
tral; clear, wavy boundary.

C1—36 to 68 inches, gray (N 5/0), siratified silfy clay and silt
with many, medium, prominent, dark-brown (10YR
4/3) mottles ; maggive ; firm ; neutral.

C2—68 inches -, dark gray (N 4/0) to very dark gray (5Y
3/1) milty clay with common, fine, faint, dark-brown
(10YR 4/3) moitles; masgive; firm ; neutral.

The surface layer ranges from very dark gray to black
and from light silty clay loam to heavy silty clay loam.
Its thickness ranges from 6 to 12 inches. The lighter
textured surface layer is in areas that are flooded occa-
sionally and where alluvium was deposited recently and
mixed into the surface layer by plowing. These areas
are also lighter colored than others. The surface layer
is slightly acid or neutral. In some places there are
layers predominantly of sand and silt in the underlying
material below a depth of 60 inches,

The Zipp soils are medium in natural fertility; they
do not require lime. Permeability is very slow, and mois-
ture-supplying eapacity is good. Roots penetrate to only
a moderate depth because of excess water and the clayey
texture of the subsoil,

Zipp silty clay loam [Zp).—This is the only Zipp soil
mapped in the county. Water tends to accumulate on
this soil, and therefore wetness is the major problem in
managing it. The soil ig diflicult to work. It becomes
cloddy if it is plowed when it is too wet or too dry, and ag
a result, a seedbed is difficult to prepare. Tile are not
reliable for drainage. Shallow surface drains and ditches
are probably the best system.

This s0il 1s used mainly for corn, soybeans, and meadow
crops. It is only moderately productive. Small grains
are not generally grown, because of the flooding early in
spring. Alfalfa is not well suited, because of the high
water tahle in spring. (Capability wnit IIIw-2; wood-
land suitability group 11)

Soil Formation and Classificalion

This section is intended for soil seientists and others in-
terested in the nature and origin of the soils in Owen
County:. The first part discusses the five major factors
of soil formation and their degree of importance in the
formation of the soils in the county. The second pari
points out soil-forming processes that were influential in
the development of the soils. Finally, the classification
of the soils in the county is discussed.

Factors of Soil Formation

The factors of soil formation are climate, plant and
animal life, parent material, relief, and time, The nature
of any soil depends upon the combination of these five
major factors. All five of these factors come into play
in the formation of every soil, but the relative importance
of each differs from place to place.

In extreme cases one factor may dominate the forma-
tion of the soil and fix most of its properties, as is com-
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mon if the parent material consists chiefly of pure quartz
sand. Little can happen to quartz sand, and the soils
derived from it generally have faint horizens. Even in
quartz sand, a distinct profile can be formed under cer-
tain types of vegetation, where the topography is low and
flat and a high water table is present.

Climate

The climate is midcontinental, and great contrasts in
temperature occur. The average daily maximum temper-
atura is 88.5° F. in July, and the average daily minimum
temperature is 22,1° F, in January.

Rainfall is moderately heavy; it averages 44.13 inches
annually. It is well distributed throughout the year, but
is glightly greater in spring and summer than in fall and
winter. The large amount of rainfall has leached plant
nutrients from the surface layer and has kept free cal-
cium carbonate from accumulating.

The climate is so nearly uniform throughout Owen
County that differences among the soils cannot be ex-
plained on the basis of differences in climate alone, Cli-
matic forces act upon rocks to form the parent material
from which soils are formed, but many of the more im-
portant soil characteristies would not develop except for
the activity of plant and animal life. Without the
changes brought about by the presence of plants and ani-
mals, the soils would consist merely of residual or trans-
ported material derived from weathered rock, though
some wmight have definite layers formed by additions of
alluvial or colluvial material by differential weathering
or leaching.

Climate, acting alone on the parent material, would be
largely destructive. It would cause the soluble material
to be washed out of the soils. When combined with the
activities of plants and animals, however, the processes
of climate become constructive. A reversible cycle is
established between the intake and outgo of plant nutri-
ents. Plants draw nutrients from the lower part of the
soil profile. When the plants die, the surface soil is
renewed by the plant nutrients thai are returned to the
upper part of the soil. In this county the climate is such
that plant nutrients are leached out faster than they are
replaced. TFor this reason, most of the soils are strongly
weathered, leached, acid, and low in fertility.

Plant and animal life

. Before this county was settled, the native vegetation
was most important in the complex of living organisms
that affect soil development. Plants, micro-organisms,
earthworms, and other forms of life that live on and in
the soil contribute to its morphology. Bacteria and
fungi are micro-organisms that affect the soils. They
cause raw plant waste to decompose into organic matter
and to be mmcorporated into the soil. The higher forms
of plants return organic matter to the soil and lb)ring mois-
ture and plant nutrients from the lower part of the profile
to the upper part.

The native vegetation in this county is largely hard-
wood trees, The modt common species are tulip-poplar,
oak, hickory, elm, maple, and ash. A comparatively small
amount of organic matter from the forest becomes incor-
porated in the soils while they are forming. In forested
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areas of uplands that have never been cleared, thin layers
of forest litter and leaf mold cover the soils, A small
amount, of organic matter from decayed leaves and twigs
is mixed throughout the topmost 1 or 2 inches of the
surface soil. '

In minor areas of Montgomery and Zipp soils, the na-
tive vegetation included swamp grasses and sedges as well
as water-tolerant trees. These soils were covered with
water much of the time, and, as the organic material fell
into the water, it decayed slowly and some of it
acenmulated.

The vegetation is fairly uniform throughout the county.
Major differences in the soils, therefore, cannot be ex-
plamed on the basis of differences in vegetation. Though
some comparatively minor variations i the vegetation
are associated with different soils, these varialtions are

robably chiefly the result, and not the canse, of the dif-

erences in soils.

Parent material

The parent material from which the soils of this county
developed congists of glacial till and outwash of Illincian
age; glacial oulwash of Wisconsin age; lacustrine depos-
its, or lakebed material, of Illinoian and Wisconsin ages;
loess ; and residunm from limestone, sandstone, and shale.

hows the major rock formations that out-
crop or are near the surface, alluvial deposits, valley out-
wash, lake deposits, unglaciated areas, and lakes.

Before the Illinoian glaciers arrived, this area was cut
by streams. A major part of the county was invaded by
glacial ice from the north. The preglacial topography
still determines the most important features of the pres-
ent land surface. Tce erosiom acting on thig landscape
rounded the existing hills, deepened the wvalleys, and
steepened the valley walls,

As the ice receded from the uplands, a mantle of mixed
stones, sand, silt, and clay, known as glacial till, wasg left
over the bedrock. The melting ice produced a Jarge vol-
ume of water, which carried large amounts of sand and
gravel. Sand and gravel were deposited in stratified lay-
ers called glacial outwash. Both the fill and the outwash
are called glacial drift.

The till on the ridges and slopes ranges from a few
inches to 15 feet or more in depth. TIn contrast the till
in the valleys is 50 feet or more deep.  Stratified deposits
of outwash left by glacial streams also oceur in preglacial
valleys. Good examples of valleys filled with outwash
are north and east of Spencer and extend toward Gos-
port, but sizable areas also ocenr near Cafaract Lake. In
parts of the connty where glacial ice carried the debris
only short distances, the mantle of till is thin and came
mostly from the underlying rock. The deeper areas of
drift congist of material that was carried mainly from
hundreds of miles to the north.

When the ice receded, lakes were formed in many of
the valleys that were blocked by glacial drift or rock
divides. In these temporary glacial lakes, for example
the Lake (Quincy area in the northeastern part of the
county and the Flat Woods area southeast of Spencer,
gand and silt were first deposited by fairly fast-moving
water that came from the melting ice. As the ice receded
and the water backed in slowly, only the finer material of
clay and silt size was carried into these lakes to settle out.
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In unglaciated areas {fig. 15}, predominantly in the
southeastern part of the voumty and in an area around
Arney and extending north toward Jordan, the soils de-
veloped in material weathered from the underlying rock.

Outwash and lacustrine soils in the valley of the West
Fork of the White River formed in material deposited by
drift of Wisconsin age. This material was carried down
the existing valley by melt water.

Sometime after the Illinoian glacial period, loess (con-
sisting of silt) was deposited over the entire area, This
mantle of loess, which ranged from a few inches to 5 feet
or more in thickness, has contributed much toward the pro-
files of soils now in the county. Most of the silt was
washed away in the stesper areas, but in nearly level to
sloping areas, it remained and is a part of the soil profiles.

Tt is believed that a considerable amount of time elapsed
after the Tllinolan glacial period before the silt was de-
posited to any extent. This is thought to be true because
many buried profiles have been identified at the point of
contact between the mantle of silt and the drift.

A coarser textured (sand and &ilt) deposit on the up-
lands adjacent to the West Fork of the White River was
blown up out of the valley of the White River. This ma-
terial is-of Wisconsin glacial age and was first deposited
in the valley by glacial melt water. It ranges from a
few feet to 20 feet or more in thickness. The Princeton
and Bleoomfield soils developed in this material.

Relief

The relief of this county ranges from nearly level on
the bottom lands, terraces, and upland flats to very steep
on the breaks. Most of the county has been dissected
greatly by weathering and by streams. The lowest point
1n the county is 500 feet above sea level, where Eel River
leaves the county just south of Hubbell. The highest
point is 925 feet above sea level and is southeast of
Cataract, in section 12, R, 4 W, T. 11 N. The elevation of
the flats in the old Lake Quincy area in the northeastern
part of the county is 800 feet. The elevation of the Flat
Woods area is 740 feet.

Tha variations in relief have affected the drainage and
development of the soils in the county. The influence of
relief npon seil formation comes from its controlling effect
upon drainage, runoff, and other water effects, including
normal and accelerated erosion.

In this county differences in relief have radically
affected molsture and air conditions within the soils. The
profiles of soils developed in the same type of parent ma-
terial in steep areas are less strongly developed than those
in nearly level to sloping areas. This difference in soil
development is caused by (1) rapid normal erosion, (2)
reduced percolation of water through the soil material,
and (3) lack of water in the soil for the vigorous growth
of plants that influence soil formation. The degree of
profile development within a given time, on a given parent.
material, and under the same type of vegetation depends
largely on the amount of water that passes through the
soil material.,

Because of the variation of relief in this county, several
different soils have developed from the same kind of par-

ent material. The topographic relationships of selected
soil types are illustrated in an
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Figure 14— Geologic map of Owen County.

Qal Alluvial and valley depozits: Silt and clay with some sand Mbe Big Clifty formation: Sandstone.

and gravel overlain by a veneer of alluvial deposits. Ma Aux Vases through Beech Creek formations: Limestone,
Q1 Lake deposits: Silt and clay, underlain by some sand and shale, and sandstone.

gravel. Mh Harrodsburg, Salem, 8t. Louis, and Ste. Genevieve forma-
Pb  Brazil formation: Clay, coal, shale, and limestone, tions: Limestone and some shale.

Pm Mansfield formation: Sandstone quartz conglomerate, shale, Mb  Borden group: Sandstone, siltstone, and shale.
and some limestone, clay, and coal.

Broken lines enclose areas little affected by g]aciation.

717-587—64——8
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Figure I5.—Landscape of an unglaciated area that extends across
the bottom lands of a creeck. In the foreground are the Otwell

and Dubois soils of lakebeds. The cleared areas of pasture below

the forest are Bewleyville soils, which developed in silt and ma-

terial weathered from cherty limestone. The foresled areas in

the background are soils formed in material weathered from
sandstone and shale,

A good exatople of the way relief has affected soils that
developed in the snme kind of parent material is (he Cin-
cinnatl catenn of soils formed in locss-capped till, The
Vigo soils are nearly lovel and are imperfeetly drnined.
They pro gray and mottled and are very slow in PerTeL-
bility, The Ava soils are gently sloping and ave mod-
eritely woll deained.  They are yr:-.lIIc:wi'ﬁh hrown with
s mottling in the subsoil, and they are moderntel v slow
in petmmeability,  The Cineinnati soils are sloping to
strongly sloping and wree well denined, brown 1o dork
brown, und moderate in permealility.  The Hickory soils,
which ave very steep, have o less strongly developed pro-
file than the sloping to strangly sloping soils,

Time

Grenerally, the longer the parent material has remuined
in ploce, the more fully developed the soil profile is.  Be-
cause of differences in parent material, velief, and elimate,
sorme soils mature more slowly than others. For examyple,
goils formed in alluviom or collovium are immature, bo-
catse the parent materinl is young and new materinl is
deposited periodically, Steep soil uro also likely to be
inmitnre, beennse gealogical erosion removes the soil mi-
terial ns fost us it acoumulates, Also, runoff is greater
on steep goils and less water peveolates down through {he
soil material.  Some kinds of parent rocl are so vesictan
to wenthering that soil development is very slow, even
though other conditions ave favorable. A mature soil is
one that has well-developed A and B horizons that were
produced by the natural processes of soil formation. A
young soil has little or no horizon differentiation.

In Owen County the oldest soils have developed in ma-
terial weathered from residual limestone, sandstone, shale,
and siltstone. Many of these soils are not so deep as those
developed in Illinolan glacial drift, becanse natural ero-
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sion is rapid and has not allowed the soil material to ac-
cumulate to a great depth. The soils that developed in
glacial drift and old lacustrine material of Illinoian age
{about 300,000 years ago) have a well-developed profile
and are considered Lo be mature or nearly mature. The
materizl in which the terrace and lacustrine soils, for ex-
ample the soils of the Ockley. Martinsville, Whitaler,
MeGary, Montgomery, and Nineveh series, developed are
deposits of the Wisconsin age dreift.  These deposits were
Tnid dewn 20,000 to 30,000 years ago, The terrace and
Incustrine soils are along the West Fork of the White
River, These soils are less thovoughly or deeply leached
than those developed in Ilineion deify, and they Lave a
less strongly developed profils,

The young soils of the Coryidon and Muskingum series,
wliel ne shallow and geneeally steep, formed in residuum.
They nre in aveas where natural erosion i3 nearly ng rapid
ug goil formation, The other young soils are those of Lhe
bottom lands, where new material is deposited periodienlly,

Sancy, windblown muterial, gencrally in the uplands
ndjacent to the West Fork of the White RRiver, was de-
posited during or after the time of the Wisconsin glacial
period. Soils developed in this material are less
thoroughly or deeply leached than those developed in IHi-
noian drift. They have an Immature profile.

Processes of Soil Formation

FPodzolization-—Most of the soils in this county were
developed through the process known as podzolization.
They developed under deciduous forest in a moist, tem-
perate climate.

While the process of podzolization is taking place, sili-
ante clnys move Trom an upper to a l{m'pr#]u:r,.rm-_ The
layer illl!lll.‘lillﬂflrl.lr' below IiiH shallow, organie surface
layer hecomes leached nnd lighter colored than the rest
of the profile. The elay is carried in suspension by per-
eolating waters until iv is deposited ns fibms along chan-
nels or on the fiees of the structurn] sgoregntes of (he B
hovizon, The organie aeids formed in the decompositian
of the orgonic matter in the surface layer move down
through (he soil and remove manganese, iron. and other
soluble mineruls. This netion produces the lighter solored,
lenehed laver known as the AY horison or layer of ehivia-
tion,  The minerals and the elay wre deposited in the B
horizon by e movemen) of witer dowiiwired,

The solls that developed through the process of pod-
zolization are classified as Gray-Brown Podzolic soils,
Planosols, and Red-Yellow Podzolic soils. Characteristics
of soils in these great soil groups are discussed under the
classification of soils.

Gleization—Gleization is a process that takes place
where the parent material is nearly impervious to waler or
is located in such a way that water continnally stands at. or
slightly below the surface of the soil.

An abundance of water encourages the Inxuriant growth
of plants. The organic matter from the plants decays
slowly because it is moist or wet. The plant remains are
deposiied faster than they decay, so that a large amount
ol organic matter builds up.

Alternating wet and moist conditions prevail, and or-
ganic matter is present. Consequently, ron compounds
are reduced to goluble forms and the solubility of caleium,
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Sgndstone and shale

Slightly aeid’ alluvium— L= Lake-taid silt and clay
Figure 16.—Schematic cross-section of a valley aleng Little Raceoon Creek in southeastern Owen County. It shows soils of flood
The areas underlain by rock are

plains, slack-water (lake-laid) terraces, areas of limestene, and areas of sandstone and shale,
covered by windblown silt.

Acid loam Titl
over © ft thick
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3 =

Sandsftone"
L and shaole
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Sandy and Silty cufwosh—a

Figure 17.—Schematic cross-section of the area around the West Fork of the White River,
plains, Jow terraces, lakebeds, thick deposits of Illincisan till, and thin deposits of till over limestone.
raphy is that of the Grayford soils.

north of Spencer. It shows seils of flood
The sinkhole (karst) topeg-
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magnesium, and manganese is increased. The usual result
15 a grayish or bluish layer deep in the soil horizons and
mottlings of olive, yellow, brown, and gray along the root
channels and cracks in the upper horizons. The bluish or
olive, waterlogged horizons are called gley, and the process
forming them 1s called gleization. The gleization process
is evident in the Montgomery, Zipp, and Vincennes soils.

Imperfectly drained and poorly drained soils in which
the ground water is constantly drained away tend to be-
come gray instead of bluish or greenish in the deep part
of the substratum. The development of these soils has
been affected by both the processes of podzolization and
gleization,

Classification of Soils

Soil series are classified into great soil groups, The
soils of a great soil group have similar major character-
isties. They have similar horizons that are arranged in
the same sequence, but they may differ in such features
as thickness of profile and degree of development of the
different horizons.

The great soil groups in the county are (1) Gray-Brown
Podzolic, (2) Red-Yellow Podzolie, (3) Planosol, (4)
Humic C,ﬂ(-;y, (5) Brown Forest, (6) Sols Bruns Acides,
(7T) Aluvial, and (8) Low-Humic Gley. The miscel-
laneous land types are not classified by great soil groups.

In the following paragraphs each great soil group is
discussed, and the soil series in each are listed. Some
soils in some of the great soil groups are intergrading
toward other great soil groups. That is, they have char-
acteristics of two groups. Also, the morphology of the
sotls of each series in the county is discussed. A detailed
profile of each series is given in the section “Descriptions
of Soils.” The eclassification of the soils in the county is
based largely on characteristics observed in the field.” It
may be revised as more laboratory data are obtained and
other knowledge about the soil series and their relation-
ships inereases.

Gray-Brown Podzolic soils

The Gray-Brown Podzolic soils formed under deciduous
trees In o temperate, humid continental climate. In virgin
areas they have a rather thin organic covering (A0)
underlain by an organic-maineral layer (A1) thatis 1 to 3
inches thick, The next horizon, t.lze A2, i3 leached and
light colored, generally grayish brown. The A2 horizon
rests upon an illuvial, brown B horizon that is generally
finer textured than the A, C, or D horizons. The ac-
cumulation of clay in the B horizon probably represents
both downward movement from the A horizon and de-
velopment of clay in place. The thin A0 horizon is high
in content of organic matter and soluble bases, especiaﬁy
caleium, because of the decaying leaves and other organic
material it contains. It is less acid than either the Al
or A2 horizons.

The A2 horizon of these soils is lighter colored, coarser
textured, higher in silica, and lower in sesquioxides than
the B horizon. The A2 horizon has been leached of soluble
bases and is acid,

The base saturation of the B horizon is 50 to 70 percent,
and the ratio of calcium to magnesium is 2 to 1 or higher.
Soils in this group developed in loess, outwash, and lake-
latd sediments of Wisconsin glacial age. The profiles of
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these soils are not so completely developed nor so strongly
leached as those of soils classified as intergrading toward
Red-Yellow Podzolic soils.

The well-drained, typical Gray-Brown Podzolic soils in
this county are of the Princeton, Bloomfield, Martinsville,
Qckley, Negley, and Markland series. They all have pro-
files well defined in texture and color, except for the
Bloomfield soils, which have less accumulation of clay in
the B horizon and are more weakly developed. The Gray-
Brown Podzolic soils range from nearly level to steep and
are developed from various parent materials. The thick-
ness of the A and B horizons varies, but it is rarely more
than 4 feet. The C horizon contains less clay and less
colloidal material than the B horizomn.

The Gray-Brown Podzolic soils that are intergrading
toward Low-Humic Gley soils are the imperfectly drained
goils of the Ayrshire, McGary, Bartle, and Whitaker
series. The chief characteristics cause them to be classi-
fied as Gray-Brown Podzolic soils, but because they are
somewhat gleyed, they are considered to be intergrading
toward Low-Humic Gley soils. These soils developed
under deciduous forest, where relief is fairly smooth and
where natural erosion is slow and surface drainage is slow
or very slow. They developed in areas where thelr profile
was saturated with water during much of the year.

These soils have a light-colored, leached A2 horizon un-
derlain by a mottled, grayish and yellowish-brown B2
horizon. The B2 horizon is much higher in clay than the
overlying horizons.

The Gray-Brown Podzolic seils that are intergrading
toward Red-Yellow Podzolic soils were formed under de-
ciduous trees in a temperate, humid, continental climate.
Although their chief characteristics cause them to be clas-
sified as Gray-Brown Podzolic soils, they have some char-
acteristics like those of the Red-Yellow Podzolic soils
The well-drained soils of this group are of the Cincinnati,
Hickory, Wellston, Grayford, Parke, Pike, and Otwell
series, 'The Ava and Haubstadf soils are the moderately
well drained soils of this group. The Taggart soils, which
are imperfectly drained, are classified as Gray-Brown
Podzolic soils intergrading toward Red-Yellow Podzolic
soils, but they also intergrade toward Low-Humic Gley
soils because they have a somewhat gleyed, mottled profile.

The Gray-Brown Podzolic soils that are intergrading
toward Lithosols formed under deciduous trees in o tem-
perate, humid, continental climate. Although their chief
characterigtics cause them to be classified ag Gray-Brown
Podzolic soils, they have some characteristics like those
of the Lithosol great soil group. The Corydon soils are
classified in this group.

Like the Lithosels, the Corydon soils have no clearly
expressed soil morpholegy. They consist of o freshly or
imperfectly weathered mass of soil fragments and are
mainly in hilly or steep areas. In addition, these soils are
very shallow over bedrock and have a very weakly devel-
oped profile. Geologic erosion almost keeps pace with the
weathering of the rock.

In some places these soils have such steep slopes that
a large part of the soil material formed through the proe-
esses of soil development has been removed by geologie
erosion. Much of the rainfall has run off instead of per-
colating downward through the soil profile. The normal
or maximum effects of the action of climate and vegetation
have been modified or overcome by the influence of relief.
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These soils, therefore, do not have a well-developed profile.
They have few of the characteristics of normal soils, but
they have reached the stage where soil-forming processes
are in equilibrium with natural erosion.

The Corydon soils formed in residuum from high-grade,
cherty limestone that has a very thin silt cap in places.
The depth to bedrock is 6 to 18 inches. These soils are
moderately steep to very steep.

In virgin areas the Corydon soils have thin, neutral or-
ganic layers that are underlain by 2 to 3 inches of a very
dark grayish-brown, nentral Al layer of mixed organic
and mineral material. In some places this horizon di-
rectly overlies limestone bedrock, and in other places there
is a weakly developed A2 horizon, 2 to 8 inches thick, which
is dark brown and neutral. This horizon may lie directly
on hedrock or on a weathered, hrown, clayey horizon that
is neutral to ecaleareous and contains numerous fragments
of chert or limestone. In many places the underlying bed-
rock contains eracks filled with soil material.

In the Gray-Brown Podzolic soils that are intergrading
toward Red-Yellow Podzolic soils, the Al horizon is thin-
ner and generally acid, and the A2 and Bl horizons gen-
erally have higher color value than those of typical Gray-
Brown Podzolic soils. In addition, the base saturation
iz generally lower than in the typical Gray-Brown Pod-
zolic soils; it ranges from 20 to 40 percent, as compared to
40 to 70 percent in the B horizon of those soils. The cal-
clum-magnesium ratio is about 1 to 1, as compared to 2
to 1 and higher in the typical Gray-Brown Podzolic soils.

Red-Yellow Podzolic soils

A Red-Yellow Podzolic soil of the central concept is
strongly leached, acid, low in exchangeable cations and
base saturation, and low in organic matter and in mineral
plant nutrients. The surface layer is generally light col-
ored, except for a thin Al horizon. The subsoil is finer
textured than the surface layer, and it is more highly oxi-
dized. It is red or yellow in places and is somewhat
mottled in the lower part. An undisturbed Red-Yellow
Podzolic soil has a thin, organic A0 horizon and an or-
ganic-mineral Al horizon. Just below the Al horizon is
a light-colored, somewhat bleached but yellowish A2 hori-
zon. The A2 horizon, in turn, overlies a red, vellowish-
red, or yellow, more clayey B horizon. Coarse, reticulate
streaks or mottles of red, yellow, brown, and light gray
oceur in deep horizong where the parent material is thick.
The Bewleyville soils 1! are the only Red-Yellow Podzolic
soils in this county.

The Red-Yellow Podzolic soils that are intergrading
toward the Gray-Brown Podzolic great soil group are the
Zanesville soils, which are well drained, and the Tilsit
soils, which are moderately well drained. They formed
under deciduous trees in a temperate, humid continental
climate. Although their chief characteristics caused them
to be classified as Red-Yellow Podzolic soils, they have
some characteristics like those of the Gray-Brown Pod-
zolic soils. They have the sequence of horizons and the
degres of structural development characteristic of Gray-
Brown Podzolic soils.

" After this report and the soil map had been prepared for pub-
lication, the soils in thig county that were called Bewleyville were
clagsified as Crider.
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Planosols

Planosols have one or more horizons abruptly separated
from and sharply contrasting to an adjacent horizon be-
cange of cementation, compaction, or high content of clay.
They have an eluviated surface and subsurface horizon
underlain abruptly by a B horizon that is compacted and
either strongly illuviated or moderately illuviated. The
Planosols in this county ave the Dubois, Johnsburg, Rob-
inson, and Vigo soils. There are two general kinds of
Planosols: those that have a claypan and those that have a
fragipan. Both kinds oceur in Owen County.

The Planosols that have a claypan developed under a
cover of timber. They have a thick A2 horizon that sep-
arates abruptly from a highly illuviated B2 horizon, which
has moderate to strongly developed, prismatic structure.
The tops of prisms and the faces of peds are capped and
coated ‘with light-gray silt. An increase of 100 percent is
common in the content of clay within 1 to 2 inches be-
tween the A2 and B horizons.

Tn this county the Planosols that have a claypan are the
Vigo and Dubols soils, which are imperfectly drained, and
the Robinson solls, which are poorly drained. They are
polygenetic. The Vigo soils developed in a thin mantle of
loess over loam to coarse clay loam till, and the Dubois and
Robinson soils developed in a thin mantle of loess over
lacustrine lake-laid deposits of silty clay loam, clay, and
silt. The Robinson soils are similar to the imperfectly
drained Dubois soils, but they are grayer, more strongly
mottled, and generally have a slightly thicker A2 horizon.
In many places in the Dubois and Robinson seils, the
boundary between the A horizen and the B horizen of
silty elay loam is not abrupt, and these soils either have a
fragipan or a fragipan is developing.

o Planosols that have a fragipan commonly developed
under a cover of timber. Above the pan, they may have
sither a thick, light-gray A2 horizon or a weakly devel-
oped textural and structural B horizon. The tops of
prisms and the faces of peds are capped and coated with
light-gray silt. A fragipan is relatively low in clay.
When it is dry, it is somewhat cemented and brittle.

In this county the Johnsburg soils, which are imper-
fectly drained, are the Planosols that have a fragipan.
They developed in 30 to 48 inches of loess and in under-
lying material weathered from sandstone, siltstone, and
shale. They are strongly acid, and their fragipan is mod-
erately to strongly developed. The dense, compacted pan
generally starts at a depth of about 20 inches and extends
to a depth of about 40 inches. Bedrock is normally 50 to
70 inches from the surface.

Humic Gley soils

Humic Gley soils are poorly drained or very poorly
drained and have a dark-colored, moderately thick surface
layer of mixed organic and mineral materials. The sur-
face layer is underlain by mineral layers that show the
effects of poor seration. Humic Gley soils were developed
under swamp or marsh vegetation.

The development of soils in this group is dominated by
the gleization process. Under natural conditions, the soils
were covered with water for long periods. They developed
in nearly level to depressed areas, and both internal and
external drainage are very slow. Runoff and seepage
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water from nearby higher areas collects on these soils.
The added water curries colloidal material in solution and
fine sediments, most of which are high in organtc matter
and in bases. Anaerchic conditions in the wet soils slow
the decay of accumulating organic matter and cause the
organie matter to be retained in the surface layer. These
conditions also cause reduction of iron compounds to solu-
ble, or ferrous, forms. Mottled yellowish and grayish or
drab, gray colors are common, if the soils are not covered
by darkorganic matter,

The Humic Gley soils in Owen County are the Zipp
and Montgomery soils of the terraces. The Montgomery
and Zipp soils formed, in calcareous, slack-water clay and
silty clay that has thin lenses of silt and fine sand. They
are generally neutral throughout the profile and calcareous
at a depth of about 4 feet. The Zipp =0ils are not so dark
colored as the Montgomery soils, nor is the dark surface
layer so deep. The Montgomery soils are probably the
most nearly representative of the Humie Gley soils in the
county. The upper horizon ig neutral and is very dark
gray to black. It is 12 inches or more thick. The layers
beneslnt-}& the upper horizon are highly gleyed and somewhat
mottled.

Brown Forest soils

Brown Forest soils have a very dark brown A. horizon
that is rich in organic matter, and a dark-brown, weakly
developed B horizon. They are neutral and have a mod-
erately high amount of exchangeable calcium.

The Nimeveh soils are classified in the Brown Forest
great soil group. They are well drained or somewhat
excessively drained. They developed in loamy or silty
outwash, underlain by stratified, calecareous gravel and
sand at a depth ranging from 25 to 40 inches, The Al
horizon. is dark grayish brown to very dark grayish
brown and is moderately high in content of organie
matter. The B horizon 1s dark hrown and has some accu-
mulation of clay. The entire profile is neutral. The
dark color of the Al horizon and the accumulation of clay
in the B horizon indicate that the Nineveh soils are inter-
grades between the typical Brown Forest soils and the
Brunizem, or Prairie, soils.

Sols Bruns Acides

In the central concept of Sols Bruns Acides, the soils
have a distinet A1 and A2 horizon, but they do not have
a distinct concentration of elay in the B horizon. They
do have color in the B horizon and weak struetural devel-
opment. The base saturation is lower than that of the
Gray-Brown Podzolic soils. There are no Sols Bruns
Acides of the central concept in the county, but there are
Sols Bruns Acides that integrade toward Lithosols. These
are the Muskingum soils.

The Muskingum soils are rolling to steep and are mostly
in the unglaciated uplands. Sotre are in glaciated areas
that received either no deposits of drift or very thin de-
posits that were Iater removed by erosion.

The Muskingum soils are shallow over bedrock. Their
parent material is variable. It ranges from weathered,
coarse-textured, loosely banded, acid sandstone and shale
to weathered, relatively dense shale, siltstone, and sand-
stone. In some places it is material from unconsolidated
bedrock that has moved downslope. Some of the Mus-
kingum soils have a thin capping of loess.
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In the steeper and more rocky areas of Muskingum soils,
rapid runoff, slow infiltration, and rapid removal of soil
material are more pronounced. Also, the formation of
soil horizons is at a minimum.

Alluvial soils

The Alluvial great soil group consists of soils that are
developed in transported and recently deposited alluvial
material. The soils have little or no protile development
other than an accumulation of organic matter in the top-
most layer. They receive fresh deposits of sediments dur-
ing each flood. The profile characteristics of these soils
are determined largely by the kinds of sediments.

In Owen County the soils that have heen classified in
the Alluvial great sotl group belong to the Genesee, Eel,
Landes, Pope, and Philo series. Their differences are
caused largely by differences in natural drainage and by
differences in the sources of the alluvium. Differences
in the kind of alluvium cause these soils to vary in
acidity.

The well-drained soils of this group are the Genesee,
Landes, and Pope. They have a dark yellowish-brown
to dark-brown profile. The Genesee soils are slightly
acid to neutral throughout the profile, and they are me-
dium textured. The Landes soils are slightly acid to
neutral and are moderately coarse textured. The Pope
soils are strongly acid and are medium textured.

The moderately well drained soils of this group are of
the Philo and Eel series. The Philo soils are strongly
acid, and the Eel soils are neutral to slightly calcareous.

Alluvial soils that are intergrading toward Low—Humic
Gley soils ave the imperfectly drained soils of the Shoals
and Stendal series. These soils have a gray, mottled pro-
file. The Shoals soils are normally neutral to slightly
acid, and the Stendal are strongly acid.

Low-Humic Gley soils

The Low-Humic (Fley soils are poorly drained and have
a thin, moderately dark surface layer and a gray, highly
mottled subsurface layer. They were formed in shght
depressions and on broad, nearly level areas where water
tends to pond and where internal drainage or surface
drainage iz very poor.

The Atkins and the Vincennes are the only soils in
Owen County in this group. They are classified as Low-
Humic Gley soils, but because they have some character- -
istics of the Alluvial soils, they are considered to be inter-
grading toward that group. They developed in wet posi-
tions on flood plains, where soil maierial is deposited each
year. The Atking soils developed in strongly acid, silty
alluvial material washed from soils of the uplands, The
Vincennes soils developed on old alluvial stream benches
or fans. They are strongly acid and weakly developed.

Glossary

Aggregate, soil, Many fine particles held in a single mass or
cluster, such as a clod, erumb, block, or prism.

Alluvium, Soil material, such as sand, gilt, or clay, that has been
deposited on land by streama.

Base saturation. The degres to which material that has base-
exchange properties is saturated with exchangeable eations
other than hydrogen, expressed as a percentage of the cation-
exchange capacity.
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Clay. As a soil separate, the mineral soil particles less than 0.002
millimeter in diameter. Ag a soil textural class, soil material
that is 40 percent or more clay, less than 45 percent sand, and
lesg than 40 percent silt.  See Texture, soil.

Claypan., A compact, slowly permeable zo0il horizon that contains
more ¢lay than the horizon above and below it. A claypan is
commonly bhard when dry and plastic or stiff when wet.

Colluvium. Soil material, rock fragments, or both, moved by creep,
slide, or local wash and deposited at the base of steep slopes.

Consistence, soil. The feel of the zoil and the ease with which
4 lump can be crushed by the fingers. Terms commonly used
to describe consistehce are—

Loaose—Noncoherent ; will not hold together in a mass.

Frigble—When moist, crushes easily under gentle pressure be-
twieen thumb and forefinger and ean be pressed together into
a lump.

Pirm,—When moist, crushes under moderate pressure between
thumb and forefinger, but registance iz distinetly noticeable,

Plastic—When wet, readily deformed by moderate pressure but
can be pressed into a lump; will form 3 “wire” when rolled
between thumb and forefinger.

Sticky—When wet, adheres to other material, and tends to
streteh somewhat and pull apart, rather than to pull free
from other material. .

Hard.—When dry, moderately resistant to pressure; can be
broken with difficulty between thumb and forefinger.

Soft—When dry, breaks into powder or individual grains under
very slight pressure.

Cemented.—Hard and brittle; little affected by moistening.

Diversion, or diversion terrace. A ridge of earth, generally a ter-
race, that is built to divert runoff from its natural course and,
thus, to protect areas downslope from the effects of such runoff.

Drift (geology). Material of any sort deposited by geologic proc-
esses in one place after having been removed from another;
includes drift materials deposited by glaciers and by streams
and lakes associated with them.

Eluviation, The movement of material from one place to another
within the soil, in either true golution or collodial suspension.
Boil horizony that have lost material through eluviation are
said to be eluvial; those that have received material are
illavial.

First bottom. The noruﬁas flood plain of a stream, sublect to fre-
quent or occasional fieoding.

Fragipan. A loamy, brittle, subsurface horizon that is very low
in organic matter and clay but is rich in silt or very fine sand.
The layer iz seemingly cemented when dry, has a hard or very
bard consistency, and has a high bulk density in comparizon

= with the horizon or horizons above it. When moist, the fragi-
pan tends te rupture suddenly if pressure is applied, rather
than to deform slowly. The layer iz generally mottled, is
slowly or very slowly permeable to water, and has few or many
bleached fracture planes that form polygons. Fragipans are
a few inches to several feet thick; they generally occur below
the B horizon, 156 to 40 inches below the surface.

Harizon, seil. A layer of soil, approximately parallel to the sur-
face, that has distinet characteristies produced by seil-form-
ing processes. These are the major soil horizons:

A horizon. The mineral horizon at the surface. It has an ae-
cumulation of organic matter, has been leached of soluble
minerals and elay, or showa the effects of both.

- B horizon. The horizon in which clay minerals or other material
has accumulated, that has developed a characteristic blocky
or prismatic structure, or that shows the effects of both
processes.

C horizon. The anconsolidated material immediately under the
true soil. In chemical, physical, and mineral composition
it is presumed to be gimilar to the material from which at
least part of the overlying solum has developed.

R horizon. Underlying econsolidated bedrock, such as granite,
sandstone, or limestone. Tf presumed to be like the parent
rock from which the adjacent overlying layer or horizon was
tormed, the symhol R is used alone. If presnmed to be un-
like the overlying material, the B iz precefled by a Roman
numeral denoting lithologic discontinuity.

Illuviation. The accumulation of material in a soil horizon through
the deposition of suspended material and organic matter re-
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moved from the horizons above. Since part of the fine clay in
the B horizon (or subsoil) of many scils hag moved into the
B horizon from the A horizon above, the B horizon is called an
illuvial horizon.

Infiltration. The downward entry of water into the immediate
surface of the soil or other material, as contrasted with per-
eolation, which is movement of water through geil layers or
material.

Intercrep. A crop seeded with a small grain and plowed under
the following spring as green manure.

Internal soil drainage. The downward movement of water through
the szoil profile. The rate of movement is determined by the
texture, structure, and other c¢haracteristics of the soil profile
and underlying layers, and by the height of the water table,
either permanent or perched. Relative terms for expressing
internal drainage are none, very slow, slow, medium, rapid,
and very rapid.

Lacustrine deposit {geology). Material deposited in lake water
and exposed by lowering of the water level or elevation of
the land. )

Leaching. The removal of soluble material from soils or other
material by percolating water.

Loess. A fine-grained eolian deposit consisting dominantly of silt-
sized particles.

Mulch., A natural or artificially applied layer of plant residue or
other material on the surface of the soil. Mnulches are gen-
erally used to help conserve moisture, control temperature,
prevent surface compaction or crusting, reduce runoff and
erosion, improve soil structure, or control weeds. Common
mulching mafterials are wooed chips, plant resudue sawdust,
and compost.

Natural drainage. Refers to the conditions that existed during
the development of the zoil, as opposed to altered drainage,
which is commonly the result of artificial drainage or irriga-
tion but may be causcd by the sudden deepening of channels
or the blocking of drainage cutletz. Seven different classes
of natural drainage are recognized.

Exceszively dreined solls are ecommonty very porous and
rapidly permeable, and they have a low water-holding
capacity.

Somewhat ercessively drained soils are also very permeahle
and are free from mottling throughout their profile.

Well-drained soils are nearly free from mottling and are
commonly of intermediate texture,

Maoderately well drained soils commonly have a slowly per-
meable layer in or immediately beneath the solum. They
have uniform color in the A and npper B horizons and have
mottling in the lower B and C horizons,

Imperfectly or somewhat poorly drained soils are wet for
significant periods but not all the time, and the podzolic
soils commonly have mettlings below 6 to 16 inches in the
lower A horizon and in the B and C horizons.

Poorly drained moils are wet for long periods and are light
gray and generally mottled from the surface downward,
although mottling may be absent, or nearly so, in some
s0ils,

Very poorly drained soils are wet nearly all the time. They
have a dark-gray or black surface layer and are gray or
light gray, with or without mottling, in the deeper parts
of the profile,

Parent material. The horizon of weathered rock or partly weath-
ered goil material from which soil hag formed; horizon C in
the soil profile.

Permeability. The quality of a soil horizon that enables water or
air to move through it. Terms used te describe permeability
are as follows: very slow, slow, moderalely slow, moderaie,
moderately rapid, rapid, and very rapid.

Reaction, soil. The degree of acidity or alkalinity of a soil ex-
pressed in pH values. A soil that tests to pH 7.0 is precisely
neutral in reaction, because it is neither acid nor alkaline.
In words the degree of acidity or alkalinity is expressed thus:

pH [2:4
Bxtremely acid_____ Below 4.5  Mildly alkaline_____ T4 to 1.8
Very strongly acid__ 4.5 to 50 Moderately alkaline. 7.9 to 84
Strongly actd_ . ____ 51 to 5.5  Strongly alkaline____ 85 to 9.0
Medium acid_______ 5.6 to 8.0 Very strongly alka-
Slightly acid_______ 6.1 to 6.5 1ine o 9.1 and
Neutral —__________ 6.6 to 7.3 higher
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Sand, Individual rock or mineral fragments in soilg having diam-
eters ranging from (.05 millimeter to 2.0 millimeters. Most
sand graing consist of quartz, but they may be of any mineral
composition. The textural class name of any soil that con-
taing 85 percent or more sand and not more than 10 percent
clay. See Texture, soil.

Bilt, Individual mineral particles in a soil that range in diameter
from the upper limit of clay (0.002 millimeter) to the lower
limjt of very fine sand (0.05 millimeter). Soil of the gilt tex-
tural class iz 80 percent or more silt and less than 12 percent
clay. Bee Texture, soil.

Solum. The upper part of a soil profile, above the parent material,
in which the processes of soil formation are getive, The solum
in a mature socil includes the A and B horizens, Generally,
the characteristics of the material in these horizons are unlike
those of the underlying material. The living roots and other
plant and animal life characteristic of the soil are largely
confined to the solum,

Stripcropping. Growing crops in a systematic arrangement of
strips, or bands, to serve ag vegetative barriers to wind and
water erosion.

Structure, soil. The arrangement of primary soil particles into
compound particles or elusters that are separated from adjoin-
ing aggregates and have properties unlike those of an egual
mass of unaggregated primary soil particles, The principal
forms of soil structure are—pledy (laminated), prismatic
(vertical axis of aggregates longer than horizontal), columnar
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(prisms with rounded tops), blocky (angular or subangular),
and gronular, Structureless soils are (1) single groin (each
grain by itself, as in dune sand) or (2) massive (the particles
adhering together without any regular cleavage, as in many
claypans and bhardpans).

Subsoeil. Technically, the B horizon; roughly, the part of the pro-
file below plow depth.

Terrace. An embankment, or ridge, constructed across sloping
goils on the contour or at a slight angle to the contour. The
terrace intereepts sarplus runoff so that it may soalk into the
s0il or flow slowly to prepared cutlet without harm. Terraces
in fields are generally built so they can be farmed. Terraces
intended mainly for drainage have a deep channel that is main-
tained in permanent sod.

Terrace (geological), An old alluvial plain, ordinarily flat or un-
dulating, bordering a river, lake, or the sea. Stream terraces
are frequently called second bottoms, as contrasted to flood
plaing, and are seldom subject to overflow, Marine ferraces
were deposited by the sea and are generally wide.

Texture, soil. The relative proportions of sand, silt, and clay par-
ticles in & mass of soil. The basic textural classes, in order
of increasing proportion of fine particles, are sand, loamy sand,
sandy loam, loam, silt loam, 8ilt, sandy cley loam, cley loam,
silty cley loam, sendy clay, sility clay, and cley. The sand,
loamy sand, and sandy loam classes. may be further divided
by specifying “coarse,” “fine,” or ‘very fine,” SHee Clay, S8and,
and Silt.
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GUIDE TQO MAPPING UNITS, CAPABILITY UNITS, AND WOODLAND SUITABILITY GROUPS

[See table 10, p. 67, for approximate acreage and proportionate cxtent of the soils; see table 4, p. 24, for estimated average acre yields of -
ﬁeld crops. For information about woodland, see p. 28, and for 1nforma.t10n mgmﬁcant to engineering, see p. 38]

Woodland
Capability unil suttability group
Map
symbol Mapping unit Page | Symbsl  Puge | Number Page
At Atking silt loam i mman 69 | Vw-1 22 [ 11 35
AyA Ayrshire loam, 0 to 2 percent slopea____. e 71 | ITw-2 4| 5 33
Bah Bartle silt loam, 0 to 2 pereent slopes___ . 72 | ITw-2 141 5 33
BvB2 Bewleyville silt loam, 2 to 6 pereent slopes, moderately eroded_ . ___ . ________ ... 72 | Iled 13 1 32
BvC?2 Bewleyville silt loam, 6 to 12 pereent slopes, moderately eroded . ____________ 72 | Ille~1 16 1 32
BvD2 Bewleyville silt loam, 12 to 18 percent slopes, moderately eroded. - _______._ 73 | IVe-1 20 1 32
BvE Bewleyville silt loam, 18 to 25 pereent slopes. ... . . ool ____. 73§ VIe-1 22| 6 34
Bw(3 Bewleyville soils, 6 to 12 percent slopes, severely eroded o ____ ... .. _..___ 72 | IVe-1 20 1 32
BwD3 Bewleyville smls 12 to 18 pereent slopes, severely eroded____ .. __________ 73| Vie-] 22 1 32
ByC Bleomfield loa.my fine sand, 6 to 12 percent slopes_ . .. ... ____._ [, 73 1 TVe-0 21 1 14 36
ByD Bleomfield loamy fine sand, 12 to 18 pereent slopes_ ... oo oo _ao oo 78 | IVe-9 21 | 15 36
ByE Bloomfield loamy fine sand, 18 to 35 percent slopes_ - .. ______._ . . 73 : VIIe-1 22 | 15 36
CcB Cincinnati silt loam, 2 to 6 percent slopes.. e mmmmmm oo 74 | Ile-7 14| 1 32
CcB2 Cincinnati silt loam, 2 to 6 percent zlopes, moderately eroded________ . . .. 74 | ITe-7 14 | 1 32
CeC Cincinnati silt loam 6 to 12 percent slopes. . o o il 74 | ITle~7 17 1 32
CeC2 Cincinnati silt loam, 6 to 12 percent slopes, moderately eroded__ _______ - 756 | Ille—7 171 1 32
CeD Cincinnati silt loam, 12 to 18 percent slopes_ .o lai.- I 76 | IVe-T7 20 1 32
CeD2 Cincinnati silt loam, 12 to 18 percent slopes, moderately eroded . __ __________.___ 75 1 IVe-7 20 1 32
CiB3 Cineinnati soils, 2 to 6 pereent slopes, severely eroded . _ - - ... __________ 74 | Ile-7 17 1 32
CiC3 Cineinnati soils, 6 to 12 percent slopes, severely eroded - _ . _ - ____ _____._.____ 76 | IVe-7 20 1 32
CfD3 Cinecinnati soils, 12 to 18 percent slopes, severely eroded. - _ . ... ___.__ 75 | VIe-1 22( 1 32
ChE Cincinnati and Hickory silt loams, 18 to 25 pereent slopes_ .. __ .. . 75 | VIe-1 22| 2 32
ChE2 Cincinnati and Hickory silt loams, 18 to 23 pereent slopes, moderately eroded. . __ 76 | Vlie-1 22 2 32
CoD Corydon stony silt loam, 12 to 18 percenf, SlOpPes_ _ . . oo 76 | Vie-1 22| 7 34
CoG Corydon stony silt loam, 35 to 70 pereent slopes. - __ - ________.. e em-- 76 | VIle-1 22 7 34
DbA . Dubois silt loam, 0 to 2 percent 8lOpes. . - - e 77 | IIw-7 9| b 33
DhB Dubois gilt loam, 2 to 6 percent slopes_ _ . ... aeao-s 77 | ITIw-3 181 & 33
DyLB2 Dubois silt loam, 2 to 6 percent slopes, moderately eroded_ .. ________ . ... 77 | IIIw-3 181 5 33
Em Eelloam._ ________________ .. e e 78| IIw-7 15 2 34
Es Eelsilt loam___ . meemimaan 78 | IIw-7 15 8 34
Et Eel siléy elay loam _ _ ... e 78 | IIw-7 15 8 34
Gg Glenesee 10AIM __ _ oo e 79 | I-2 12 8 34
Gm Genesee silt loam______________________________._. il 79 | I-2 121 8 34
GnA Ava silt loam, 0 to 2 percent 8l0DPes. . o e eemel il 70 | TIs-5 16| 9 34
GnB Ava silt loam, 2 to 6 percent slopes_ - __ - 70 | Ile-7 14| 9 34
GnB2 Ava silt loam, 2 to 6 percent slopes, moderately eroded _ _ . ______ ... ____ 70 | ITe-7 141 9 34
GnC Ava silt loam, 6 to 12 pereent slOpesS. - oo 70 | IITe=7 171 9 34
GnC2 Ava silt loam, 6 to 12 percent slopes, moderately eroded_ __ . ____._ ... 70 | ITTe-7 171 9 34
GoB3 Ava soils, 2 {0 6 percent slopes, severely eroded_. . - __ . ________________.. 70 | IIle~7 171 9 34
GoC3 Ava soils, 6 to 12 percent slopes, severely eroded _ .. . ____ ____________.._ .. 70 | IVe-7 20 9 34
Gravel pits! . e 79 | VIIIs-1 23 | oo oo
GrA Grayford silt loam, 0 to 2 pereent slopes. - . ... . R0 I-1 12| 1 32
GrB Grayford silt loam, 2 to 6 poreent SlOPeS_ _ _ _ oo oo 80 | Ile—1 13 1 32
GrB2 Grayford silt loam, 2 to 6 pereent slopes, moderately eroded_ - .. ... ... __ 80 | Ile-1 13 1 32
GrC Graylord silt loam, 6 to 12 percent slopes . - - o .o oo oo e ememeo o 80 | ITle-1 16 1 32
GrC2 Grayford silt loam, 6 to 12 percent slopes, moderately eroded . __ . .. _____ 80 | ITle-1 16 1 32
GrD Grayford silt loam, 12 to 18 percent slopes. - - o oo .- 81 | IVe-1 207 1 32
GrD2 Grayford silt loam, 12 to 18 pereent glopes, moderately eroded . __ ... ______ .. __. 81 | IVe-1 20 | 1 32
GrE Grayford silt loam, 18 to 25 percent slOPes- . - - ... ____ .. - 81 | Vle-1 221 6 34
GrE2 Grayford silt loam, 18 to 25 percent slopes, moderately eroded. __ . .. .._.___ 81 | Vle-1 221 6 34
GrF Grayford silt loam, 25 t0 35 percent 8loPes . — _ .o oo oo oo e 82 | Vle-} 221 6 34
GsB3 Grayford soils, 2 to 6 percent slopes, severely eroded_..____ ________._.__ .. 80 | ITle-1 16| 1 32
GsC3 Grayford soils, 6 to 12 percent slopes, severely eroded_ .. _______________. I 81| IVe-1 200 1 32
GsD3 (Grayford soils, 12 to 18 pereent slopes, severely evoded__ _ . ___________________. 8l | Vle~1 221 1 32
GsE3 Grayford soils, 18 to 25 perecnt slopes, severely eroded. .. ____________ 82 | Vie-1 221 6 34
Gt Gullied land, glacial drift____ _________________. el 82 | Vile-1 23 3 33
Gu Gullied land, residumm._ __ __ i mieeolooo 82 | Vlile-1 22 | 14 36
HaA Haubstadt silt loam, 0 to 2 pereent slopPes_ - ..o .o 83 | IIs-§ 16| 9 34
HaB Haubstadt silt loam, 2 to 6 percent slopes - -~ .~ ... 83 | Ile-7 14| 9 34
HaB2 Haubstadt silt loam, 2 to 6 pereent slopes, moderately eroded___ ... ______ 83 | Ile-7 141 9 34
HaC2 Haubstadt silt loam, 6 to 12 percent slopes, moderately eveded.____. ... ____ 83 | IIle-7 171 9 34
HbB3 Haubstadt soils, 2 to 6 percent slopes, severely eroded_ _ ... _________ .. __ 83 | IITe-7 171 9 34
HbC3 Haubstadt soils, 6 to 12 percent slopes, severely evroded.____ _____ .. ... 83 | IVe-7 201 9 34
HeF Hickory silt loam, 25 to 35 percent slopes_ . - o oo anon 84 Vle-1 224 2 32
HeF2 Hickory silt loam, 25 10 35 percent slopes, moderately eroded_. . . __________ 84 | VIe-1 22| 2 32
HeG Hickory silt loam, 35 to 70 pereent slopes_ __ . oo oo 84 | Vile-1 22 4 33
HkKE3 Mickory soils, 18 to 25 percent slopes, severely eroded. . _.__.___.. 84 | VIle-1 221 2 32

See footnote at end of table.
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PaB
PaBZ2
PaC
PaC?2
PaD
PaD2
PcB3
PcC3
PcD3

PkBZ

S0IL SURVEY SERIES 1959, NO. 38

GUIDE TO MAPPING UNITS, CAPABILITY UNITS, AND WOODLAND SUITABILITY GROUPS—Continued

Johnshurg silt loam, 0 to 2 percent slopes
Johnsburg silt loam, 2 to 6 percent slopes
Johnsburg silt loam, 2 to 6 percent slopes, moderately eroded
Landes fine sandy loam
Markland silt loam, 2 to 6 percent slopes, moderately eroded
Markland silt loam, 6 to 12 percent slopes, moderately eroded
Markland silt loam, 12 to 18 percent slopes, moderately eroded
Markland silt loam, 18 to 25 percent slopes, moderately eroded

Mapping unit

Markland soils, 6 to 12 percent slopes, severely eroded __ ___ . ______________._.. -

Martinsville loam, 0 $o 2 percent slopes
Martinsville loam, 2 to 6 percent slopes, moderately eroded
Martingviile silt loam, 0 to 2 percent slopes
Med(xary silt loam, ( to 2 percent slopes

MeGary silt loam, 2 to 6 pereent slopes, moderately eroded ____ . . . ________

Montgomery silty elay loam

Muskingum stony silt loam, 12 to 18 percent slopes
Muskingum stony silt loam, 18 to 23 percent slopes
Muskingum stony silt loam, 25 to 35 percent slopes
Muskingum stony silt loam, 35 to 70 percent slopes
Negley loam, 18 to 25 percent slapes
Negley loam, 25 to 35 percent slopes
Negley loam, 35 to 70 percent slopes
Negley silt loam,
Negley silt loam, 18 to 25 percent slopes, moderately eroded
Negley soils, 18 to 25 percent slopes, severely eroded
Nineveh loam__ .

18 t0 25 pereent slOPeS—. - ____________________.___.__..

Ockley loam, ¢ to 2 percent slopes._ . _.._. il

Ockley silt loam,
Otwell silt loam,
Otwell gilt loam,
Otwell silt loam,
Otwell silt loam,
Otwell sile loam,
Otwell silt loam,
Otwell silt loam,
Otwell silt loam,
Otwell silt loam,
Otwell silt loam,
Otwell silt loam,

Otwell soils, 6 to 12 pereent slopes, severely eroded
Otwell soils, 12 to 18 percent slopes, severely eroded
Otwell soils, 18 to 25 pereent slopes, severely eroded
Parke silt loam, 2 to 6 pereent slopes
2 to 6 percent slopes, moderately eraded
6 to 12 percent slopes
6 to 12 pereent slopes, moderately croded
12 to 18 percent slopes
12 to 18 pereent slopes, moderately eroded. oo _____._ -
Parke soils, 2 to 6 percent slopes, scvercly eroded
Parke soils, 6 to 12 percent slopes, severely eroded
Parke soils, 12 to 18 perecnt slopes, severely eroded

Parke gilt loam,
Parke silt loam,
Parke silt loam,
Parke silt loam,
Parke silt loam,

Phila gilt loam

0 to 2 percent slopes
0 1io 2 pereent slopes. . oL e
2 to 6 percent slopes__. . _. -
2 to 6 percent slopes, moderately eroded______________ . ______ ..
6 to 12 pereent slopes._ .. ____________ ...
6 to 12 percent slopes, moderately eroded _____ __ ______________..
12 o 18 percent slopes_ o o e
12 to 18 percent slopes, moderately eroded_ . ___________
18 to 25 pereent slopes_ - - oo oo
18 t0 25 percent slopes, moderately eroded________ _____________
caleareous substratum, 256 to 35 percent slopes__ . ________
calcareous substratum, 35 to 70 percent slopes. ... __________

Pike silt loam, 0 to 2 percent slopes. __ __ oL
Pike gilt loam, 2 to 6 percent slopes, moderately eroded___ ... ______________

Pope loam

Pope silt loam ___
Princeton fine sandy loam, 2 to 6 percent slopes
Princeton fine sandy leam, 6 to 12 percent slopes

Princeton fine sandy loam, 6 to 12 percent slopes, moderately eroded _____ ..

Prinecton fine sandy loam,

12 to 18 percent slopes, moderately eroded_____________

Princeton fine sandy loam, 18 fo 25 perecent slopes, moderately eroded_______ .. __

Quarries1____ ..
Riverwash
Robinson silt loam ______ __ _

Shoals loam
Shoals silt loam

Shoals silty clay oar .. . ... ..

Stendat silt loam _____.__ -
Strip mines_____

See footnote at end of table.

Capability unit

Symbol
II1w-T7
II1w-3
IITw-3
I-2
IIle-7
IVe-1
Vie-1
VIile-1
Vie-1
I-1
ITe-1
I-1
ITTw-6
ITIw—6
ITIw—2
IIw-10
Vle-1
VIie-1
VIle-1
VIle-1
Vie-1
VIe-1
VIle-1
Vie-1
Vie-1
VIle-1

Woodland

sustability group
Page | Number Page
19 5 33
18 5 33
18 5 33
12 8 34
17 1 34
20 1 32
22 1 32
22 2 32
22 1 32
12 1 32
13 i 32
12 1 32
19 5 33
149 5 33
18 | 11 35
B P
22 1 10 a6
22 | 10 35
22 | 12 35
22 1 12 35
22 2 32
22 2 32
22 4 33
22 2 32
22 2 32
22 2 32
16 1 32
12 1 32
12 1 32
16 1 32
14 1 32
14 1 32
17 1 32
17 1 32
20 1 32
20 1 32
22 2 32
22 2 32
22 2 32
22 4 33
20 1 32
22 1 32
22 2 32
13 1 32
13 1 32
16 1 32
16 1 32
20 1 32
20 1 32
6] 1 32
20 1 32
22 1 32
15 8 34
12 1 32
13 1 32
12 8 34
12 8 34
13 1 32
17 1 32
17 1 32
20 1 32
22 2 32
23 | -
23 e _
18 | 11 35
15 | 13 36
15 1 13 36
15 | 13 36
15 | 13 36
22 | 16 36
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Woodland
Capabiity unit  sudlabdity group

Mapping unit Page | Symbol  Page | Number Page
Tageart silt loama___ e 102 | 1Iw-2 14 ) 33
Tilsit silt loam, 0 to 2 pereent slopes . o o o e 102 | 11s—5 16 0 34
Tilsit silt loam, 2 to 6 pereent slopes_ . oo e 102 | 1le-7 14 9 34
Tilsit silt loam, 2 to 6 percent slopes, moderately eroded._ .. __ . __ . __________ 102 | ITe-7 14| 9 3¢
Tilsit silt Joam, 6 to 12 percent slopes, moderately eroded __ ______________________ 108 | IIe-7 17 | 9 34
Tilsit soils, 2 to 6 pereent slopes, severely ereded. - - _______________________.__ 102 | 11Te-7 17| 9 34
Vigo silt loam, ¢ to 2 percent slopes__ __ .. 103 | THw-7 19 5 33
Vigo silt loam, 2 to 6 percent slopes. _ .. ..o ____ 103 | IIIw-3 18| 5 33
Vigo silt loam, 2 to 6 percent slopes, moderately eroded .. _ . ... ___._.___. 1p4 | IIIw-3 181 & 33
Vinecnnes silt loam_______ .. e il 104 | [Iw—2 14 | 11 35
Wellston silt loam, 6 to 12 percent glopes_ . ___ ... . ____._________. 105 | IVe-§8 21 10 35
Wellston silt loam, 6 to 12 percent slopes, moderately eroded. _ . _ ______ ... ___.. 105 | IVe—§ 21| 10 35
Wellston silt loam, 12 to 18 percent slopes_ __ __ - o . 105 | VIe-1 22110 35
Wellston silt loam, 12 to 18 percent slopes, moderately eroded _ _ _ .. ______________ 105 | VIe-1 221 10 35
Wellston silt loam, 18 1o 25 percent slopes___ - . oo 1056 | VIe-1 22 | 10 35
Wellston silt loam, 18 to 25 percent slopes, moderately eroded . _ .. __________ 1056 | VIe-1 221 10 35
Wellston soils, 6 to 12 percent slopes, severely eroded_ __ . __ . ____________ 106 | VIe-l 22 [ 10 35
Wellgton soils, 12 to 18 percent slopes, severely ereded . ____ ____________________ 105 | VIIe-1 22 | 10 35
Wellston soils, 18 1o 25 percent slopes, severely eroded . __ . ________________ 106 | VIIe-1 22 | 10 35
Wellston and Muskingurn soils, 25 to 35 percent slopes___ .- __ e, 106 | VIle-1 22 | 10 34
Wellston and Muskingum soils, 25 to 35 percent slopes, moderately eroded_ ... .. 106 | VIIe-1 22 | 10 35
Wellston and Muskingum soils, 35 to 70 percent glopes._______ . . 106 | VIle-1 22 | 12 35
Whitaker silt loam___. ._ ... .. 106 | IIw—2 14 5 33
Zanesville silt loam, 2 to 6 percent slopes. . e .. lov | Ile-7 14 9 34
Zancsville silt loam, 2 to 6 percent slopes, moderately eroded_________ .. ____ 107 | IIe-7 14 9 34
Zanesville silt loam, 6 to 12 percent slopes____. R e 107 | IT1e-7 17 9 34
Zanesville silt loam, 6§ to 12 percent slopes, moderately eroded . __________________ 108 | ITTe-7 17 9 34
Zanesville silt loam, 12 to 18 pereent slopes__ o o__ 108 | IVe-Y 201 9 34
Zanesville silt loam, 12 to 18 pereent slopes, moderately eroded ___________________ 108 | IVe-7 20| 9 34
Zanesville silt loam, 18 to 256 percent slopes_ .. ____________________________ 108 | Vle-1 221 9 34
Zanesville gilt loam, 18 to 25 percent slopes, moderately eroded . ________________._ 108 | VIe-1 221 9 34
Zanesville soilg, 2 to 6 percent slopes, severely eroded __ . ___ ... __________ 107 | llle-7 17 9 34
Zanesville soils, 6 to 12 percent slopes, severely eroded ... ___ . ___. . _._.__..__ 108 | IVe-T 20 9 34
Zanesville soils, 12 to 18 percent slopes, geverely eroded__ . . I e wecw 108 | Vle-1 221 9 34
Zipp silty elay loam e I 109 | IIIw-2 18111 35

1 Gravel pits and quarries are shown on the detailed soil map by the conventional sign,

O
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