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INTRODUCTORY.

The work of the Indiana Department of Geology during the
field season of 1909 was carried on along two lines. The Soil Sur-
vey, begun in 1907, was eantinued by Messrs. A. E. Taylor and
Chas. W. Shapnon. Between April 15 and November 1 Mr. Taylor
covered Randolph, Wayne, Union, Fayette, Franklin, Rush and
Henry counties. Mr. Shannon was in the fleld from June 1 to Sep-
ternber 15, and covered Gibson, Fike, Vanderburgh and those por-
tions of Warrick and Spencer counties not treated by the U. S.
Soil Survey. ' ’

Their reports, accompanied by maps showing the exact area
covered by each type-soil, form the first part of the present volume.
Each of the principal soils found in the area surveyed is fully de-
seribed, its origin' traced, ‘and an analysis given showing its eon.
stituents. By aid of the analyses and other data gathered in the
field, they have shown the use 10 which each type-soil can best be
put, and the kind of fertilizer most needed. Methods of crop rota-
tion, tiling and other matters are discussed and much information
given which will undoubtedly prove of value to the landowners,
both present and future, of the areas surveyed.

During the three seasons of 1907, 08 and ’09, thirty-three coun-
ties in southern Indiana have had their soils classified, mapped and
treated in detail by the Department Survey, and the work thus
. begun will be continued each season until the State is wholly
covered. _

The second line of field work carried on by the Department dur-
ing 1909 was the gathering of detailed data regarding the unde-
veloped water-power sites of the larger streams of the State. With-
in the past five years methods of transmission of power for long
distances by electric current have been so improved and put in prac-
tical use that an enormous saving of expense and energy has re-
sulted. It has long been known that falling water, when properly
harnessed, offers the cheapest source of water power known to man-
kind. For thousands of years millions of horse-power have been
annually wasted along the streams of Indiana. The early settlers

9




10 REPORT OF STATE GEOLOGIST.

made use of some of it in their grist and sawmills, but aside from
that it has been wholly unutilized. With the rapid disappearance
of the stored fuels, petroleum, natural gas and coal, the question
of the development of the better water-power sites of the country
as a source of much of the energy and heat of the future has be-
come a most important subject of discussion. Up to the present the
only sites of importance developed within the State are on the St.
Joseph River, near Elkhart and South Bend, where large dams and
extensive machinery have been installed, which produce power for
running and lighting a number of the larger factories of those cities.
One site on the West Fork of White River, a few miles above No-
blesville, is also being improved and will soon be ready to furnish
power to that city.

From trips made in a rowhoat over all of the larger streams of
the State, the writer became convinced that each of them offered
a number of sites of value, and it was therefore determined to make
a special investigation and survey of the more important of these.
Mr. W. M. Tucker, a graduate student in geology at Indiana Uni-
versity, was put in charge of this work. Assisted by J. A. Smith,
he spent four months of the season in southern Indiana, making
topographical maps, installing gauges, measuring the current and
determining the amount of available power of the more important
and best located sites. This work will be continued in northern
Indiana by Mr. Tucker during a part of the season of 1910, and
if completed will be published in the next annual report of the
department.

During the past year the State Mine Inspector, James Epperson,
of Linton, Indiana, and his four deputies have enforced impartially
the laws relating to the mining industry and have looked after
the interests of both miner and operator in such a way that today
the coal mines of the State are in better condition than ever before
in all matters pertaining to ventilation, sanitation and safety ap-
pliances. In his report, which forms a part of the present volume,
the State inspector has full and complete tables of statistics relat-
ing to the coal industry for the year. From these have been com-
piled the following condensed table showing the relative rank of
the thirteen coal-producing counties of the State, with the output
of each in tons and the amount of wages paid in each.
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Toxs oF CoaL PropUCED AND WaGEs Paip To MiNgrs 1N 1909
BY COUNTIES.*

Counties. Tons produced.  Wages paid.
VA0 v ie e e e e e, 3,490,349 $2,870,418 91
Sullivam ... vt i e e e e 2,800,570 2,314,440 21
(83T 1 1= N 2,602,876 1,909,393 93
Vermillion ... ve ittt it 1,350,053 1,151,403 96
[ 12O 912,567 989,233 12
Parke ... e e e e 703,014 701,880 71
KNoOX i it e e e e 539,943 402,668 69
WATTICK .ot e e e e, 392,583 275,669 29
50 1 372,182 290,535 12
Vanderburgh ..........iiiiitiii e 250,218 235,949 41
Gibson ... i e 208.654 194,364 86
Daviess . ... . e e, 47,772 42,850 38
PerTy ..o, JE 1,308 1,242 45

DOEATE Lottt e s 13,692,080  $11,380,051 04

The table shows an inerease 1 output for the year of 1,694,785
tons, or 14.1 per cent. over that of 1908. This substantial increase
shows that the mining industry in Indiana is once again on the
upward grade after the slump in 1908, due to the financial depres-
sion, and there is little doubt but that the anaual output will reach
twenty millions of tons before 1915. In 1898 the amount of coal
mined in the State was but 5,146,920 tons; in 1909, or eleven years
afterward, it was 13,692,089 tons, or an increase of more than 166
per eent. Not only was the output greater in 1909 than ever before,
but the number of tons mined per death in the mines was greater
than in any recent year, the number being 273,841 tons for each
death. Aside from the explosion in the Sunnyside mine in Mareh,
when six men were killed, all the other accidents were single, and
due largely to falling slate, a condition which will always exist as
long as coal is mined. The percentage of deaths in the Indiana
mines, based on the tonnage, is far less than in any other State
having as large an output.

Of the coal produced, 718,213 tons were block and the remain-
der bituminous. The output of block coal was 134,747 toms, or
]5 8 per cent less than in 1908. ThN loss was due to the working

ThlS table. as in all those of recent years, is based upon the output of the shipping
mines, or those working more than ten men, which are the only ones required by law to
make monthly reports to the State Inspector. However, statistics gathered from the
small local mines show their total output to have been approximately 350,000 tons for the
year, or a grand total of 14,042,089 tons produced in the State.
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out and abandoning of a number of the block coal mines. The
area producing this fine domestic coal is limited, is rapidly being
exhausted, and the supply will last but a few years. Of the block
coal produced, Clay County yielded 406,618 tons, Parke County
198,946 toms, and Vigo County 112,649 tons.

While very few of the coal mines of Indiana contain inflam-
mable or explosive gases in any quantity, such gases are always
liable tn accumulate in some deserted room or working. Moreover,
there is not a mine in the State but that is liable to catch fire in
some manner, and thus endanger the lives of all the miners. Recent
accidents in Illinois, Kentucky, West Virginia and other States in
which scores or hundreds of men lost their lives in mines which
were considered ‘‘safe,’’ show that accidents by fire and explosion
are bound to occur when least expected. I would strongly urge,
therefore, the passage of a law requiring each mine to be equipped

"with one or more manway escape shafts, such shafts to be located
one-fourth to one-half mile from the main shaft. If both sides of
the mine are connected by several cross-entries, one escape shaft at
some distance from the main shaft would be sufficient, but where
the only passageway from one side to the other of a large mine
leads by the main or hoisting shaft, each side should be equipped
with an escapeway. While all the larger mines of the State at
present have an air-shaft, it is usually within a few hundred feet,
or at most yards, from the main shaft, and an acccident to the
latter is very apt to shut off escape by the air shaft. Our coal
mines are the only places in the State where hundreds of men are
compelled to work with but one, or at most two, adjacent openings
between them and liberty in case of a fire. A tax of five cents on
each ton of coal produced in the State would yield $684,604 in one,
or $1,369,208 in two years, a sum far more than sufficient to equip
each mine in the State with a hole and a ladder, thus giving the
occupants at least a fighting chance for life when the main shaft
is shut off by fire or explosion.

The report of the State Gas Supervisor, B. A. Kinney, of Ma-
rion, Indiana, follows that of Mr. Epperson; and gives the latest
information regarding that once abundant but now almost ex-
hausted fuel, natural gas. His report shows that under the direec-
tion of the supervisor or his deputies 3,029 abandoned gas and oil
wells were properly plugeed during the year 1909, In the southern
third of the old Central-Eastern Indiana gas field, where the gas
wells were never drawn upon for manufacturing purposes, many
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companies are still supplying natural gas for domestic use, espe-
cially for cooking.

In the Oakland City pool of southwestern Indiana a number of
new gas wells of large capacity were finished during the year, but
they were so isolated one from another and from cities or towns of
any size that the product at present is being used only in the field
and in Oakland City. The results of drilling during the year 1910
will doubtless prove either the value or worthlessness of this Oak-
land City area.

Following the precedent of ending each volume with a paper on
natural history, an extended illustrated paper on the Coleoptera or
Beetles of Indiana was prepared by W. S. Blatchley and offered
for publication as a part of this annual report. The State Print-
ing Board refused to publish it as a part of the volume, and it is
therefore being published as Bulletin No. 1 of the Indiana De-
partment of Geology, in accordance with an act providing for the
issuing in that manner. As the funds for its publication must be
paid from the sum allotted the Department of Geology for ex-
penses, but 1,000 copies of the Bulletin can be printed.
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A Soil Survey of Randolph, Wayne, Henry,
Rush, Fayette, Union and
Franklin Counties.

By Arruur E. TAYLOR.

The area under consideration in this report comprises 2,431
square mile in east-central Indiana. For good schools, roads, rail-
way facilities, farms, farmers and general progressiveness, the peo-
ple living in this area claim second place to none in the State. Yet,
with all of their advancements, they realize that their great indus-
try, agriculture, is far from being at its best. The land will have
to be put into better condition for plant growth, and more intensive
farming take the place of the extensive, in order that the necessi-
ties of life may be supplied to the increasicg population. Is it
possible to so improve the soil that the people of this area may
realize an increase of 50 per cent. in their annual yield? The
answer of the leading farmers throughout these seven counties is in
the affirmative. A careful study of the crop and stock tables of
each county, giving the average crops of the poor, average and best
farmers, also bears out such a conclusion. It is not the fault of
the farms that better yields are not realized, but it is the fault of
the farmer. A horse cannot furnish its best labor, unless it is prop-
erly fed, groomed and housed; neither can a farm furnish you its
best yields unless it is properly replenished, cultivated and under-
drained. '

PHYSIOGRAPHY AND GEOLOGQGY.

With exception of along stream courses where erosion has ex-
posed the bed rocks, this whole area lies beneath a blanket of glacial
drift. The drift that occurs as the main surface formation is
known as the Later Wisconsin and the other is known as the
Illinoian. The only places that the Illinoian drift covers the sur-
face are found in southern Fayette County, the western half and
west of the Whitewater River in Franklin, The thickest drift
known in the State is located near Newcastle of Henry County,

2] an
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where it was penetrated 500 feet in well boring. As one goes south
the general thickness of the moraine becomes less and less, until
it is only about 10 to 30 feet in the Illinoian area of Franklin
County. The topography of the drifts varies quite noticeably, that
of Randolph County, in the noriheast corner of thearea, is in great
part a gently undulating plain, containing shallow stream valleys,
while Wayne County, immediately south, is rolling, leaving a series
of ridges and valleys extending northeast and southwest. Henry
and Rush counties would be classed topographically between Ran-
dolph and Wayne counties, having some of the gently undulating
and some of the rolling surface. Fayette and west Union counties
are considerably broken by rather deep stream valleys, while east
Union County and a strip in northeastern and east central Frank-
lin County is of the gently undulating and gently rolling types.
The remainder of Franklin County is the most broken portion of
the area, there being in places a differcnce of altitude of 500 feet
between the stream beds and the tops of the ridges along them.
The topography both of the present and of the past has had much
to do with the character of the soil. When the Later Wisconsin
ice sheet covered a large portion of what is now the State of Indi-
ana it contained a very heterogeneous load of clay, rock flour, sand,
gravel and boulders, which were the ingredients from which most
of the soils of this area were derived. Upon the melting of the ice
this load, known as glacial drift or moraine, was dropped, leaving
a hummocky and undrained surface, dotted with numerous ridges,
hills, little lakes, ponds and marshes.

Vegetation, such as mosses, grasses and sedges, grew about the
waters and ultimately filled the lakes and ponds with partially de-
cayed vegetation, where they had not been drained by streams
working their heads back into them. The sites of these accumula-
tions of vegetation are very conspicuous even today, dotting all of
the Later Wisconsin drift area as patches of black land (Miami
black clay loam), which runs very high in organic matter. The
types dotted by these dark areas and which comprise over 90 per
cent. of the late drift in this part of Indiana are the Miami clay
loam and Miami silt loam. These have been derived directly from
the drift through the various processes of weathering, such as de- °
composition and disintegration. Where streams have been estab-
lished in the glacial areas, Huntington and Wabash loams are the
types found covering the flood-plains and terraces. Occupying the
outwash plains is the Miami loam, while the Miami fine sandy loam
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occurs on the surfaces of kames. The Qak Forest silt loam is the
INinoian drift land of Franklin County, while the limestone slope
clay loam is largely a residual soil, derived from the weathering of
the Cincinnati limestone in the same county. A bottom land, that
is found along the smaller streams in the Oak Forest silt loam and
the limestone slope clay loam area, is known as Hamburg loam.

Miami Cray Loawm.

The Miami clay loam, which comprises 55 per cent of the seven
counties, has a medium or light brown to a light or ashy gray color.
The medium hrown is commonly known as sugar tree land, because
the rock maple grew abundantly on it, while the ashy gray soil,
for a similar reason, is called white beach or white oak land. The
soils of intermediate colors are considerably more numerous. These
have growing upon them the rock maples, red beech, white beech,
white oak, yellow poplar, elm, ash, hickory and black walnut.

The subsoil of the medium brown type is generally a sandy
clay at a depth of one foot, grading into a fine sandy loam at 1%
feet. The lighter colored soil is sometimes underlain by a very
tough and compact clay, containing some gravel, but more often it
is a tough sandy clay. As one goes deeper in the section the texture
becomes more sandy and gravelly. The intermediate soil most fre-
quently grades into a sandy clay and in going deeper into a fine
sandy loam or medium sandy loam,

The land on which the sugar trees grow and which has the
medium brown color is the warmest and richest in plant foods of
the Miami clay loam, while the ashy gray soil, which has had a
heavy growth of white beech and white oak timber, is the coldest
and is the most deficient in plant food. Farmers claim that the
sugar tree land can be planted from one to two weeks earlier than
the white beech. Some reasons that might help to account for these
differences are the following: (1) As noted above the soil of the
medium brown land is of a much looser nature, containing more
gravel and sand, and thus facilitating the cirenlation of the ground
water. This more rapid circulation, through capillary action, brings
a greater amount of water into the soil fromm beneath. This water
carrying various salts, in solution, deposits them, sometimes by
chemical reaction, but generally upon the evaporation of the water,
thus imparting to the soil the medium brown color, caused by the
iron separating out from the solution. The water that carries the
iron salts also carries salts of potash, phosphoric acid and other
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plant foods. Owing to the more compact nature of the clay loam
underlying the ashy gray soil, the circulation of underground waters
is comparatively slower than in the subsoil of the medium brown
land, thus bringing less iren and other salfs to the surface.” (2) The
fact that the medium brown soil has received more moisture by cap-
illary attraction gives it a more thrifty plant growth which supplies
a greater amount of humus. (3) The dark color of the sugar tree
land enables it to absorb more of the radiant heat energy from the
sun, thus warming it more than the white beech land. (4) The
looser nature of the medium brown soil gives the air a better chance
to circulate and come in contact with the plant roots, furnishing
the leguminous plants (those having the bacteria tubers, such as
clover, alfalfa, cow-peas, and soy-beans, which extract the nitrogen
directly from the air) with a good supply of nitrogen. Where the
leguminous plants supply the soil with considerable nitrogen, the
succeeding corn erop, which has not the power of taking the nitro-
gen from the air, has a good supply of a very important nourish-
ment. Because the white beech land is seldom as productive as the
sugar tree, it does not follow that it cannot be made so. In show-
ing the results of improvements the white beech land has no equal
in the area. Where farmers have given careful attention to tiling,
green manuring, using commercial fertilizer, selecting seed, culti-
vating and feeding stock over the places, their general crop aver-
ages rank among the best.

The Miami clay loam, when well cared for, is an excellent gen-
eral farming soil. Annual corn crops ranging from fifty-five to
sixty-five bushels per acre is no more than an average for the better
farms, but from twenty-five to thirty-five bushels is about all the
unimproved and poorly tended farm can be expected to yield, and
crops of ten and twelve bushels per acre are not uncommon. The
best farmers are getting about {wenty-two bushels of wheat per
acre, while the general run will average about fourteen. More and
- more the farmers are learning the importance of systematic crop-
ping, though only a very low per cent. always follow out a three-
years rotation. The order of cropping is corn, wheat and clover,
the clover, or clover and timothy, being sowed with"the wheat. If
the stand of -wheat is not good, corn is_tried again. Usually the
clover is cut for hoth hay and seed and then pastured. The sue-
ceeding year it is plowed for corn again. Oats ordinarily average
from thirty to forty bushels per acre, potatoes seventy-five to 150,
and tomatoes six to eight tons.
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To show how tiling affects a typical Miami clay loam, with a

- gently rolling surface, I can do no better than tell of the experi-

ence of Edwin Druly, with his 375 acre farm, one and one-half

miles northwest of Fountain City, Wayne County. By examining

the soil at different places on Mr. Druly’s farm to a depth of three

feet, the writer found the upper four to seven inches to be a medium

to light gray color, becoming, in places, almost an ashy gray when

dry. From 3 to 6 inches deeper the texture remained almost the

same, but the color was lighter. For the next 8 inches to 1} feet was

a tough, heavy, sticky, dark brown sandy or gravelly clay, contain-

ing less pebbles and sand, and erumbling with difficulty. . Below, to

a depth of 3 feet, is an easily crumbled light brown, very fine, sandy

clay loam, with limestone pebbles. In 1905 Mr. Druly planted corn,

without doing any tiling, and realized twenty bushels to the acre.

Subsequently, on every acre, at a cost of less than fifteen dollars,

he has put in from twenty to twenty-seven rods of tile, which vary

from 4 to 12 inches in diameter, the mains, which drain fifty acres,

being 12 inches and the laterals 4 inches. After experimenting by

placing the tile at various depths ranging from 52 to 30 inches, he

found that the tile did the best work at the depth of 30 inches. In

1908 and 1909 Mr. Druly got sixty bushels of corn to the acre, an

increase of forty bushels, which more than paid all of the expense

of tiling. Numerous other cases could be enumerated where tiling .
on the Miami clay loam in these seven eounties has brought about -
increases in corn crops ranging all the way from 15 to 500 per cent.,
the amount of inerease depending on how wet the land was before
tiling.

Miami Braok Cray Loawm.

The Miami black elay loam oceurs more or less throughout all
of the Wisconsin drift region of the area under consideration, but
has its greatest extent in Randolph County and least in Fayette.
It generally nccupies the site of an old lake or swamp and has a flat
surface. When it is first broken it often, especially when it contains
very little sand or gravel, is found as a heavy, black, sticky, clay
loam that is very difficult to plow. At such a time a spade thrust
into it will cause it to shake for several feet around. If rubbed
in the hands it breaks up into numerous little irregular solids.
Upon being turned up and dried out it becomes very hard, and -
numerous deep cracks form on the surface, but as soon as a shower
moistens it pulverization sets in and an excellent seed bed is the
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result. In the newly broken soil the texture frequently changes
very little to a depth of 20 inches, but the color becomes a shade
lighter. At a greater depth the color becomes a dark brown, grad-
ing at 24 feet into a medium brown clay, with little pockets of light
colored sand, due to the decomposition of limestone pebbles. In
other cases, where the water has not long been absent, the color at
a depth of 2 feet is a drab, with a slight bluish tint. Iron concre-
tions are common in the subsoil.

After the Miami black clay loain has heen cultivated for several
vears and a few crops of clover have heen plowed into it, the tough,
sticky nature disappears, leaving a very loose, granular and warm
soil. Tiles are laid as deep as 52 inches and 30 rods apart on some
of the most open textured of this land, and are claimed to do the
work; but from 36 to 45 inches are more common depths and 12
rods apart a more common distance. When this soil has been thor-
oughly drained and well aerated, it is the best for corn in the area,
containing a greater abundance of the proper plant foods, absorbing
an excellent supply of air and water and more of the radiant energy
from the sun. An average corn crop for the best farmer is about
sixty-five bushels per acre, while a few exceptional farmers get as
high as ninety bushels and even 100 in good years; but the ordinary
run will not exceed forty-five bushels.

The average wheat yields are not more than twelve bushels,
while the oats range from twenty-five to forty-five. Clover does
well if the land is drained, otherwise it heaves and the plants die.

An especially strong soil is found in some cases where the Miami
black clay loam has been covered by the wash from the upland,
giving a mixed soil of 6 or 7 inches at the surface, underlain by
9 or 12 inches of black clay loam. This, in turn, is underlain by
a dark clay loam grading into a gravelly brown clay loam, which
contains highly decayed limestone pebbles occurring as pockets
of light colored sand. On this kind of land the banner alfalfa crops
are grown.

The deep cracking which occurs as the land dries is a serious
difficulty with some farmers. These cracks, which are sometimes
3 feet deep and 1 inch wide at the surface, permit the air to come
in contact with the plant roots, which not infrequently results in
the death of the plant. The bad effect of this cracking can easily
be avoided, in case of corn or any other crop that can be cultivated
during the growing season, by stirring the soil frequently and keep-
ing the cracks filled up.



TYPE SOILS OF THE AREA SURVEYED. 23

Miamz St Loawm.

The prinecipal development of the Miami silt loam has been in
the southern half of the area. In color and size of crops it is com-
parable to the Miami clay loam, unless it would be that the silt
loam averages a shade lighter. The methods used in improving
« the Miami silt loam are identical with those used for the Miami
clay loam. For the texture and a more detailed description of this
type, see reports under Franklin and Union counties, where its
most extensive areas are found.

Miamr Loawm.

This type is a warm, well aerated and very productive soil, with
its main areas in the outwash plains of Wayne and Rush eounties.
It resembles the Huntington loam in that it has originated from
material which has been assorted by water, in that it is generally
underlain at from 4 to 6 feet by a bed of either sand or gravel, and
in that it is a very early soil in the spring and can be cultivated
much sooner than the Miami clay loam or the Miami silt loam
after a heavy rain. A more detailed description of this type will
be found in the reports for Wayne and Rush counties.

Hun~TtingToN LoAM.

Although fine, medium and coarse sand, gravelly and silt loams
oceur in the stream bottoms, the Huntington loam is by far the
leading type over the bottoms of this area covered by the Wisconsin
drift. In oue instance it is found for some distance beyond this
moraine, where it comprises the various terraces of Whitewater
River in southern Franklin County. With exception of the Wa-
bash loam, in Henry and Randolph counties, there exist only very
limited areas of other bottom land ‘types, scarcely any being of
sufficient extent to be mapped. Along the smaller streams the bot-
toms are generally narrow, thus receiving a relatively large amount

~of wash from the upland. This develops an impure form of Hunt-
ington loam, running higher in elay than the average type.

The surface soil of the Huntington loam is generally a medium
to a dark brown loam of 7 to 12 inches deep, but in places chang-
ing very little in texture until a depth of 2 feet, or even more, are
reached. Immediately beneath the surface soil is often a heavy
loam with considerable gravel or sand intermixed. The amount of
gravel and sand continues to increase downward until at a depth
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ranging between 3 and 6 feet, where beds of nearly pure gravel
or sand may be espected. In general the more loose and lighter
varieties of the type are found as one approaches a stream, while
the heavier phases occur near the upland. The first bottom is ordi-
narily more sandy than the second. Both the surface and subsoils
vary greatly in texture, only remaining uniform over very small
areas. The reason of this can be readily understood from a brief
description of the origin of the. Huntington loam. ’

Since the Huntington loam is almost always underlain by either
stratified beds of gravel or sand, it is evident that.its subsoils, from
which it has been largely derived, were laid down by water; and
since these beds of gravel have the same rock composition as the
glacial drift of the surrounding country, they, undoubtedly, have
been transported from the drift to the terraces by stream work.
This work can be seen best at the time of a heavy rain, when innu-
merable little streams are rushing down the slopes with their loads
of mud, sand and gravel, which they carry to the brook. This brook,
like the rills of the hillside, deposits some of the heavier material
wherever its current slackens; but succeeds in getting a portion of
it to a larger stream. Each stream, no matter what its size may
be, deposits the coarser material where the current is swiftest and
the finest where it is more sluggish; so we may find boulders under
the stream current, gravel just outside of the current, coarse sand
beyond the gravel, silt well out in the flood-plain, and possibly clay
beyond that. Where the velocity becomes less, coarse sand is de-
posited over the gravel and medium on the coarse, ete., thus develop-
ing a stratification.

All farmers of this locality are familiar with the fact that the
bottom land is often considerably above the maximum extents of
the greatest floods, and this question naturally arises: What rela-
tion exists between these high bottoms (terraces), the flood plain -
and the streams? At some time in the past the flood plains of the
streams were located where the highest terraces are at present, thus
leaving these terraces as the remnants of former flood plains. More
than 99 per cent. of the terraces of this area received the material
of which they are composed from the gravel, sand, silt and clay de-
positions taking place as stream currents slackened. '

The normal development of the class of terraces, deseribed above,
takes place in the following manner: The valley plain or flood
plain is formed when the steep gradient of the stream’s course gives
way to the gentler. This junction first occurs at the head of the
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valley, and then farther and farther up as the stream works back
into the land. After awhile this advance becomes sufficient that
the stream loses much of its load on reaching the head of its valley
plain, Tt will then sink its channel into the flood plain farther
down. When the flood plain stage is reached, meandering will
likely take place. The meandering belt is narrower than the flood
. plain but continues to widen until it becomes sufficient in extent to
hold the waters of ordinary floods; at which time a new flood plain
is formed and the remnants of the old are left as terraces. At a
later stage in the stream’s history, erosion becomes less at the head,
a smaller quantity of material is carried and the channel is. deep-
ened. " Other factors, such as an uplift, an increase in the volume
of a stream, the removal of a dam or the recession of falls, might
also account for terraces, but would be classed as accidental causes.

At the melting of the Wisconsin iece sheet great floods were
formed, which were heavily loaded with drift, and it was the deposi-
tion from this inereased supply which built the flood plains high
upon the sides of the valleys. When later the ice retreated, and
the excessive supply became exhausted, streams began to cut or
degrade their channels. The outcome of this has been some of the
high gravel terraces of the Whitewater River.

For agricultural purposes the Huntington loam ranks high as
a corn producer, forty-five bushels to the acre being probably a
general average. When the land overflows in the early spring, but
does not interfere with the growing season, corn often averages
seventy bushels to the acre. The sediment deposited by the floods
is a great replenisher for the land. Wheat, oats and hay all do
better than they do on the Wabash loam, but often lodge and do not
properly mature. This soil is used, near the larger towns, for gar-
dening, owing to the fact that it is earlier than the Miami clay loam.
The main difficulties with bottom lands are that they dry out badly
in droughts, are exceedingly weedy where they are flooded, espe-
cially during a wet season, and are not benefited for ten or more
vears by & manure or commercial fertilizer like the Miami clay loam,
two or three years being about as long as the improvement can be
-noticed. This seems to be due to the sandy subsoil, which permits
the water to flow away through this natural underdrainage with
the plant foods in solution.
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‘WasasH LoaM.

The Wabash loam most often occurs as stretches of hlack land in
the Huntington loam bottoms. These have a very high percentage
of organic matter and make excellent corn land. They mark the
sites of old bayous, swamps, or pondings of streams, where vegeta-
tion has accumulated in the presence of water. Sometimes these
vegetal accumulations have not decomposed or become sufficiently
mixed with other soils to show the earthy character-—in which case
they might be termed muck. The general texture of the Wabash
loam is much like that of the Huntington loam, except for the high
content of organic matter, and sometimes clay. Along some of the
streams of Randolph and Henry counties this seems to be the lead-
ing bottom land type.

This type of bottom land is a better corn land than the Hunting-
ton loam, hecause of its high supply of humus, but not as good for
wheat. Sixty-five bushels of corn to the acre is an average crop
for the better class of farmers. A more complete discussion of the
‘Wabash loam is taken up under Randolph and Henry counties.

Wasasu Siut LoaM.

This type is similar in topographical occurrence and derivation
to the Wabash loam, but runs higher in silt and clay. It has a very
limited occurrence in Henry and Randolph counties, under which
it 1s described in more detail.

Muck.

This soil appears in both the bottom lands and the uplands of
Randolph and Henry counties. It is an impure form of peat; a
light, chaffy, partially decomposed vegetal matter, which in its
natural state is deemed worthless in these seven counties, but when
underdrained, mixed with other soils and properly cared for, it
becomes equal to the Miami black clay loam for corn and has no
equal for onions. Something more of its physical properties, how
to improve it and the erops raised on it are treated in the reports
of the counties in which it is found.

-

Orarr SOILS.

Since the Qak Forest silt loam, the limestone slope clay loam
{both upland soils), together with the Hamburg loam, a bottom
land soil, are confined, almost exclusively to Franklin County;
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they are not discussed in this part of the report, but are deseribed
in the report for Franklin County.

CHEMICAL ANALYSHES OF SOILS.

Ten samples of soils were obtained from the more typical de-
velopments of the various types and were sent to Dr. R. E. Lyons,
Professor of Chemistry at the University of Indiana, for chemical
analvses. The results of these analyses appear in the following
fable:
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. Taylor. Taylor.
. Taylor. Taylor. : . Taylor. ‘ M) Taylor. Taylor. Taylor. Taylor. Taylor.
€ollector, Soil Sample, Description. Oak Forest | Oak Forest é,lxmesane | Huntington Bli@l:%i; Miami Miami Miami Miami Miami
Silt Loam | Silt Loam | ODI: y Loam Lom Y | Clay Loam | Loam Clay Loam | Silt Loam | Clay Loam
Subsoil. Soil. R A m Soil. K Soil. i Soil. Soil. Soil. Seil.
oil. ‘ Soil. :
(. [ | \ F R N __
! i | .
Laboratory Numbers. ...................... bt 32 3 1 3 ‘ 35 3% | 7 38 39 40
Reaction to litmus. .. .......... Acid. Acid Neutral, | Acid. | V. F. Acid. Acid, ;. V. F. Acid Neutral. | Neutral. V. F. Acid
Moisture frow air dry at 105° C.. 2.3 1.83 3.30 : 1.69 | 3.07 1,97 2.19 2.38 1.60 2.54
Total soil nitrogen............. . 052 1162 198 184 .235 141. 242 .286 169 .079
Carbon dioxide. ................... ... P e | 1557 | 2.773
i |
Axavryses oF FINE EarTH DRIED AT 103°C
f . — - ; " —
Volatile and organic........................ 2.438 3.409 5.480 3.813 | 7120 4.008 5.079 6.850 3.921 5.996
Insolublein 1.IISHCL................. 88.894 89.991 : 81.209 89.844 | 78.667 ‘ 88.632 86.819 83.303 88.526 77.68%
Soluble silica. .. .....ooveuiiiii L 173 .161 | 175 132 | Jd24 142 .092 .133 .101 112
Ferric oxide (Fez 03). 2.539 2.117 4.599 2.538 { 3.431 2.480 2.616 3.539 2.633 4.329
Alunina (Al O 4.784 2.555 5.398 2183 5911 | 3.150 3.052 3.012 2.846 7.169
Phosphoric acid anhy 110 130 421 180 169 ! 121 237 146 118 115
Calcium oxide (Ca O) .084 349 .851 .338 i 2.309 | 349 .575 .985 439 2.912
Magnesium oxide Mg Q) ............ 487 378 759 319 ) 757 | 448 431 .804 .554 .15
Sulphurie acid anhydride (SO03)....... 043 035 037 .043 043 .050 056 074 1037 051
Potassium oxide (K= 0).............. .250 230 .382 259 421 180 251 29 .341 319
Sodium oxide (Na2 O)...................... .265 183 ! 164 .199 .489 195 .309 .378 325 314
Total........... ..o 100.117 99.538 97 .475 99.848 99.450 99.755 517 99.516 99 841 99 721

8%
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In the above table samples 31 and 32 were obtained from the
Oak Forest silt loam of Franklin County. This soil and subsoil
run very low in lime (CaO) and organic matter. It is the lightest
colored soil of the area of survey. Number 33 was procured from
the residual soil of the Cincinnati limestone. It is dark colored and
has a high content of organic matter. Number 34 represents the
leading bottom land type. Number 35 belongs to the dark brown
to black soil of the Miami series, which leads all others of the
upland types in production of corn. Number 36 is of the lighter
colored scil of the Miami clay loam, commonly called ‘‘ white beech
land,’’ while number 40, which is commonly known as ‘‘sugar tree
land,”’ is of the medium brown color. Number 38 was taken from
a special soil of the sugar tree variety of the Miami clay loam,
which is particularly well adapted to the growing of the *‘ Ameri-
can Beauty Roses.”” Number 37 is a typical sample of the Miami
loam and 39 of the Miami silt loam.

CLIMATE.

The climatic conditions of this portion of Indiana are generally
favorable for the growing of crops. - The rainfall is well distrib-
uted throughout the year, 39.51 inches being about the normal
annual average; droughts are rare, extreme temperatures seldom
aceur, and the growing season ranges from five to six months, no
killing frosts oceurring during this period, while the winters are
seldom severe.

Mauzy, which is located near the center of the area, had its
warmest month since 1882 in July, 1901, with a mean temperature
of 80.2°, and its coldest month in January, 1884, with a mean of
14.2°. The coldest winter (December, January and February)
was that of 1884-85, with a mean temperature of 19.3°, and the
mildest, that of 1889-90, with a mean of 37.6°, The warmest sum-
mer (June, July and August) was in 1901, with a mean tempera-
ture of 75.6°, and the coolest in 1883, with a mean of 66.0°. The
highest temperature recorded was 108°, on July 22, 1901, and the
lowest 26°, on January 6, 1884. The wettest year was 1883, with
a total precipitation of 57.31 inches, and the dryest, 1895, with
27.05 inches. The greatest monthly precipitation was 10.67 inches,
in March, 1898, and the least, 0.26 inches, in August, 1889.

*See page 77.




NORMAL MONTHLY AND ANNUAL TEMPERATURE AND PRECIPITATION.
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)
CamBripgE CiTy. ;‘ CONNERSVILLE. FARMLAND. ; Mapzy. i Ricumonp. i GREENSBURG.
MONTH. ' Temper- V‘ Precipi- Temper- | Preeipi- Temper- Precipi- ! \ Temper- | Precipi- \J ) \ Precipi-
ature. | tation. | ature. | talion. ature. tation. ' ature. ' tation. | . tation.
oF. Inches, | °p. i Inches. °F. Inches. , °of. | Inches. q . Inches.
—— I S \/'*__‘“¥—“* | — —
! | |
January.................. L2600 w5 | 3.0 2.5 2.65 | 25 | 3 | 29 3.00 | 29.8 2.00
February................. 25.1 | 2.30 1295 ! 3.40 28.9 ! 3.17 i 28.2 3.75 | 29.2 ! 2.64 | 25.1 2.71
March................... P39.0 i 4.08 | 388 : 3.58 37.6 : 3.02 i 36.9 3.75 36.8 . 3.56 | 41.6 ! 5.83
April. ... : 50.8 . 3.36 !B5l1.2 3.07 50.5 \‘ 3.22 50.4 3.13 \ 50.3 . 3.05 53.4 : 3.48
May..................... b60.7 ' 3.82 61.6 4.10 61.1 4.48 61.0 4.30 60.6 i 3.16 | 63.8 ! 3.10
June..............ll 70.6 4.22 71.6 4.19 70.8 3.80 70.5 : 4.47 }‘ 70.7 | 414 : 74.3 1 4.58
July............o 745 3.23 74.7 2.93 3.7 3.46 i 73.4 | 2.86 4.7 | 3.24 L 75.8 3.95
August. ................. P72.2 3.15 71.8 ! 3.90 71.2 3.72 | 70.6 . 279 710 1 4.23 749 1.98
Septemher. . ............. 1 65.3 | 3.29 . 65.5 ) 2.59 65.1 3.37 | 641 2.88 | 65.7 | 2.76 I 65.6 4.59
Oetober.................. . 53.3 ! 1.99 52.9 2.21 52.8 177 Bl4 240 1 532 | 2.40 58.2 2.93
Novemher................ 40.1 3.66 | 407 3.8 ..., 3.50 40.2 403 |' 40.6 i 3.70 - 45.8 3.563
December. ..., .. © 3009 1 2067 ) 821 283 323 257 || 32 | 33l ‘ sz | 281 . 304 2.8)
i ————— i —— — - i = — e T [ —————~
Year.. ... | 507 | 3857 ' 515 3867 ... 877 Il 502 | 4098 | 08 | ses I 534 a4
| ! | ! B
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DATES OF FIRST AND LAST KILLING FROSTS.

| g i T
CamprIDGE CrTY. CONNERSVILLE. I FARMLAND. Mavzy. ‘\ Ricemonp ’ . GREENSBURG.
o i 0 (U | USSR | RO A — —
Last in | First in Last in First in || Last in [ First in Lastin |, Firstin .| Lastin | Firstin || Lastin First in
Spring. - TFall \ Spring. ‘ Fall. {| Spring. Fall. Spring. | Fall. |, Spring. ° Fall : Spring. Fall.
_—_————— e —_— ———_———_— M —_— —_— - ! i L
I ; ! —
May 16 Qct. 7 May 16 ‘ Oct. 7 || May 16 Oct. 27 May 16  Oct. 23 May 16 1 Qct. 7 April 21 Qct. 23
April 23 \‘ QOct, 12 April 18 Oct. 12 ‘ April 22 Oct, 12 April22 | Qct, 12 May 1 QOct. 12 April 22 Oct. 12
May 11 - Qct. 10 May 10 Oct. 10 May 10 Oct. 10 May 10 | Oct. 10 || May 11 Oct. 11 May 9 Oct. 11
May 28 : Qct. 9 May 28 Oct. 29 May 21 Oct. 14 April21 | Oct. 12 \ May 28 Qct. 9 April 24 Oect. 12
May 2 ... May 1 | Oct. 12 ] April17 | Sept. 3 | May 2 | Oct. 2 M May 1 “ Oct. 2 || May 1  Oct. 2
May 10 ‘1 Qct. 9 \ May 8 | Oet. 12 | a3 ‘) Oct. 7 | May 6 | Oct. 12 ' May 11 | Oct. 8 || April27  Oet. 12
SNOWFALL AND NUMBER OF RAINY DAYS FOR THE YEAR.
T ! ; I
Campringe City. “ CONNERSVILLE. l‘\ FARMLAND. Mavzy. \ RICHMOND. [N (GREENSBURG.
— ! |
Total Snow-; Number 1 Total Snow-| Nnmber I Tota] Snow-| Number || Total Snow-| Number |{Total Snow— Number Total Snow-| Number
fallin | of Rainy fall in of Rainy | " fulin of Rainy fall in of Rainy fallin ! of Rainy i fall in of Rainy
Inches. | Days. ) Inches. | Days. | TInches. Days. Inches. Days. | Inches - Days. ‘ Inches. Days
T T T T | \ - i i e e
1904, . 27.8 } Us || 345 0 M05 || 108 ] 33.5 o 95 .. 115
9. ' 110 14.4 : 89 26.7 101 29.7 125 ‘\ 10.2 109 25.7 124
| 93 || 414 | 109 || 42.7 101 |i 46.3 129 32.6 107 39.4 137
! 105 i 5.3 i 105 | 116 ! 18.3 . 135 119 118 19.7 135
82 I 18.1 \ 103 h 11.6 100 i 21.9 104 H 12.8 99 \ 17.9 90
101 il 227 i 103 H 270 105 \ 29.9 121 11 16.9 04 1 2.7 120
! | t
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GROWING AND USES OF ALFALFA.

-Alfalfa is little more than passing through its initiatory stages
in this part of Indiana. Few of the fields exceed five acres, and
the average is not over two and a half. It is being raised suceess-
fully on all of the types of land represented in this area except the
Oak Forest silt loam, where it has not had a fair trial. The best -
crops of alfalfa have been grown on the Miami black clay loam
underlain by a gravelly vellow clay and covered by the wash from
the upland. A splendid example of such conditions is found on
the farm of Dr. Clark, one-half mile scuth of Economy. :

In April, 1903, Dr. Clark, after carefully inoculating with al-
falfa dirt and preparing the ground of a five-acre field, which was
well tiled, sowed his alfalfa seed. The next year he cut two tons
of hay, and the following the same amount. Because of the poor
stand, which was found to be due to a poor grade of seed, he again -
broke up the land in April, 1906. This time he inoculated with
sweet clover soil and used great care to obtain a good seed. After
getting his seed-bed into as good condition as he knew how, he sowed
his seed, and the result was a most excellent stand. On June 8,
1908, he cut six tons of hay froin these five acres; on July 17, six
tons, and on August 8, eight tons. He could have cut another crop,
but instead turned his sheep into the field. Later in the fall he
scattered manure over the ground with a manure spreader. His
crop on June 15, 1909, was eleven tons; on August 2, eight tons,
on September 16, twelve tons, and another good crop could have
been taken off, but the sheep were again perinitted to pasture on it.
The roots of this alfalfa are covered with the little nitrogen tubers
that are developed by the minute organisms known as bacteria.

Dr. Clark informed the writer that his sheep received no feed
cxcept alfalfa, that the old ewes kept fat, and in January, 1908,
when they dropped their lambs their udders were large and con-
tained abundance of milk. The lambs were large and sound and
all lived. In May, 1908, these lambs weighed minety-six pounds.
The doctor says that he only has to feed his horsc ens-half as much
alfalfa as other hay, and by cutting it up, sprinkling a little bran
over and pouring hot water on that it makes a very good feed for
chickens, causing them to lay better than any feed he has ever tried.

Where the Miami clay loam or Miami silt loam is well under-
drained, good seed is used and proper preparation of the soil is
made, a stand invariably follows. For the area under consideration
no better description of alfalfa raising on the Mjami clay loam can
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be given than to relate the experience of Oliver La Fuse, the lead-
ing alfalfa grower of Union County.
A three acre field, partly Miami black clay loam and partly

Miami clay loam, was selected. Across both of these soils a gravel

road had once passed, but had been abandoned thirty years pre-

viously, thus permitting the gravel to become thoroughly mixed

with the soils. In the latter part of April, 1902, Mr. La Fuse sowed

his alfalfa seed, but he did not get a healthful growth. The leaves

turned yellow after it began to grow. The second year he got about

three tons of hay from the field. In April, 1903, he procured 800

pounds of alfalfa dirt, and, after pulverizing, scattered it over the

field with a shovel. No apparent difference in the growth of the al-

talfa could be seen until late in September, when streaks of a dark

green color began to show, these being due to the unequal distribu-

tion of the inoculation dirt. TUpon examining the roots of the alfalfa
_growing in the streaks, little tubers were found to be developing,

when nothing of the kind had been seen before. Later the darker

streaks began to widen, and finally this color covered the entire field.

In 1905 twelve tons of hay were taken off in three cuttings, and it

was noticed that where an old road had been, on the Miami clay

loam, the crop had doubled that on either side and was also much

better where this road had crossed the Miami black clay loam, thus

showing the effect of a loose, warm, well aerated soil. In 1906

fifteen tons were obtained from the three acres.

Probably more alfalfa is raised on the Huntington loam than

on all of the other svils combined. This seems to be due to its

being easy to get a good stand on this warm, sandy soil, with its

natural underdrainage. The roots have a loose, well aerated subsoil )
to penetrate, which enables them to get their supply of nitrogen
at a considerable depth as well as at the surface. The most sue-
cessful alfalfa grower on the Huntington loam which the writer
met in the area surveyed was .John Martin, of Franklin County.
His farm is situated two miles west of Brookville, the county seat
of Franklin County. The land on which Mr. Martin grows alfalfa -
is a first bottom that overflows during the time of the freshets in

the spring, and is in some cases old gravel bars that were considered

waste land, being entirely too gravelly for corn, wheat or oats. After

planting in almost all months between April and October, Mr, Mar-

tin considers the best methad and time to plant is to break the ground

immediately after the wheat is taken off. Then, by dragging his

ground every two weeks until September, he obtains a good seed-

{3]
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bed and gets rid of his weeds. At this time the seed is sown. By
the next spring the alfalfa is ready for cutting and the farmer
has not been deprived of his land like he would have been had he
sown in April or May. In that event he should not take off any
cutting the first year, but leave it lay as a mulch to protect the
roots and enrich the land. Mr. Martin gets an average yield of
four and a half tons to an acre, while the general run of farmers
get about three tons.

As a feed for cows and horses alfalfa, in Mr. Martin’s estima-
tion, has no equal. When a change is made from other feed to
alfalfa, in a very few days an increase in the flow of milk, and the
amount of butter that can be made from a pound of milk is noted.

The size of crops and the growing of alfalfa on the Miami loam
resembles that of the Huntington loam, while the Miami silt loam,
in this respect, is miore like the Miami clay loam. Good crops of
alfalfa are in the reach of all, if the proper care is exercised. In
brief, the chief requirements are: (1) A well underdrained land;
(2) a soil that is warm, loose and open, so the air can circulate
through it; (3) a good seed-bed, free from weeds; (4) a careful
inoculation with either alfalfa or sweet clover dirt, good seed, and
the land in a high state of fertility. If the land is a clay or silt
loam, a few loads of crushed limestone sand or local gravel can be
very profitably scatiered over it. This gives a looser texture and
adds a material that will decay in time and supply lime. If the
ground is first bottom, one should be careful and not plant too
near the ground-water level, since as soon as the roots get to the
water the alfalfa will begin to die.

CORN.

The erop that is grown muost, yields the best and brings the
largest returns in the area of survey is corn. On the other hand,
there is no crop so small, when compared with what it really should
be. This fact impressed the writer very strongly while visiting
almost every square mile of the country designated and noting that
the best class of farmers were getting crops that would average
40 per cent. better than the general run. Neither the ground nor
the natural facilities for improving it were any better than those
of their neighbors.

One of the leading difficulties in the year 1909 was that the
land was too wet to cultivate, this giving the weeds a chance to
encroach upon the Tom. Another difficulty was that it was very

|
1
|
|
\
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late in the spring before the corn could be planted. The best farm-
ers overcame both of these obstacles by having their land tiled, so
they were able to plant a couple of weeks before their neighbors
and tend their corn when it needed it most. In 1908 the crop
average was very low on account of the drought, but the best
farmers in general got good crops. They accomplished this by
keeping up a shallow and level cultivation, and so conserved the
moisture; or, more properly speaking, their stirring of the surface
allowed the moisSture in it to evaporate and create in the upper
interstices of the soil partial vacuums which brought the water
up from below by capillary attraction. I found that some of these
farmers had cultivated their corn every other week from the time
they had planted until the husk began to turn yellow, and the
man that raised the best corn crop in the State for 1908 went
through his corn every week. He used a lapped board drag for his
shallow cultivation, except after a rain, when he used a 1}-inch
spike drag. _
A neglect to replenish the soil is another common cause of poor
corn. The.best farmer believes in giving nourishment to his land
as well as to his stock. He feeds almost everything that he raises
on the place and in this way gets a large portion of the plant food
back from the droppings. Hog men generally aim to feed their
hogs over the poor portions of the farmns. A careful rotation is
practiced, and green manuring is resorted to. Good farmers are
often found buyi'ng hay and plowing under clover. By a careful
selection of their typical soils, which they have had analyzed by the
State Experimental Station at PPurdue, and also by trying various
commercial fertilizers on special rows of corn or over particular
plats of ground, they have been able to get the fertilizer that will
supply the plant food which is lacking in their soils. Many farmers
are very careless in breaking the land in the spring, merely skim-
ming over the surface, instead of setting the plow down to a good
depth and turning up, at least, all of the plow soil. Some of the
more progressive farmers make it a rule to plow into the subsoil
slightly each time and in this way get a greater amount of plow
soil so that the corn roots will have a larger scope from which to
obtain their nourishment. Too much care cannot be exercised in
getting a good seed-bed after the breaking has been completed.
Matters that are much neglected and at the same time rank
among the most important in cbtaining a yield of corn, are the
selecting, breeding and testing of ‘seed corn. In fact, these are
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of sufficient consequence that the foremost corn growers of the
United States say that an increase of yield, ranging from twenty-
five to forty bushels to the acre can be realized in five or six years
by observing them in practice. These leading corn growers main-
tain that the seed should be selected in the field before cutting,
that the ear should be about 4 or 4} feet from the ground and
should come from a hill that has produced ihree good stalks. The
corn should then be ranked or hung up in a dry place, where there
is a free circulation of air, in order that it will thoroughly dry
before the cold weather sets in.

Some farmers through breeding of corn can guarantee it to
grow if true to {ype. By means of a careful record they know the
dam and sire of an ear and know almost exaetly what it will pro-
duce to the acre. A simple method of keeping a record is to take
a box 20x40 inches and 3 inches deep, filled with dirt, and divide
it into squares 2x2 inches by drawing a string back and forth across
it. Number the squares, then take three grains from an ear, one
from each end and one from the middle; turn the ear and in the
same manner select three more grains. By planting the six grains
in one of the squares and numbering the ear, one has his record
when the corn comes up. A box 20x40 inches will test 200 ears,
which will plant about fifteen acres. This method gives a reason-
able assurance that corn will grow in every hill. Suppose corn fails
to grow in every tenth hill, which is a common occurrence, it means
that one acre is lost in every ten. :

Other very important factors in corn raising or doing anything
else in the agricultural line is to keep in touch with what the lead-
ing agriculturists are doing through good farm papers, by attend-
ing farmers’ institutes, fairs and lectnres, or by visiting and inves-
tigating the methods of the most progressive farmers of your own
vicinity and adjacent vicinities.

HOW TO AVOID THE WASHING OF THE LAND FROM
THE HILLSIDES.

In the more hilly portions of the section of country under dis-
cussion, erosion, or washing, has rendered worthless a high per-
centage of the hillside land. In some cases the farms which were
once reported to produce fair crops have been so cut up and washed
that they have sold for $2 per acre. The reason for such deteri-
oration in the land has been due largely to careless plowing. In-
stead of plowing as near as one can conveniently at-right angles
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to the steepest slope, farmers often plow almost with the slope,
viving the water after a rain a gutter in which to flow. Crops
that necessitate the ground being bare for long periods, like
corn and tobacco, should not be raised so much on the hillsides, but,
instead, blue grass, alfalfa or something that will hold the soil.
Underdrainage is also a great help in keeping the land from wash-
ing, large volumes of water being carried off through the tiles that
would otherwise flow off on the surface.

HOW TO MAKE A SOIL OUT OF AN EXPOSED SUBSOIL.

How to get into a high state of cultivation a Miami clay loam
or Miami silt loam subsoil that has been exposed to the surface on
account of the soil being washed away has been a very difficult
problem for farmers to solve. The consensus of opinion of leading
farmers seems to be to (1) see that the land is well underdrained;
(2) then put straw or something on for humus; (3) sand or gravet
plowed in is also a good thing to make the soil more porous and
better aerated; (4) apply a manure dressing; (5) and if a stand of
clover is obtained it should be plowed under without eutting it
either for hay or seed. By pursuing a treatment about like the
one given above, farms that would not produce an average of ten
bushels of corn to an acre, are today yielding sixty.

A special treatment given by Wm. A. Lewis of Williamsburg,
some years ago, to one and one-half acres of subsoil, occupying the
site of an old brickyard, may assist someone in developing a soil out
of subsoil. Mr. Lewis, when he had completed the tiling, broke this
ground with a three-horse sulky plow, after which he put on a coat-
ing of wood ashes, then applied five loads of plaster sand. He next
added seven cords of rotted wood (chip manure), which he pre-
cured at a sawmill. When two years had elapsed, giving the chip
manure, straw and sand a chance to become well mixed with the
ground, this one and one-half acre was as productive as any other
part of Mr. Lewis’ farm.

AGRICULTURAL METHODS AND CONDITIONS.

In order to consider the cultural methods generally practiced,
it is necessary to divide the surveyed area into two divisions the
larger of which comprises eighty-five per cent. of the seven counties
and the smaller fifteen per cent. With exception of some very lim-
ited areas of the limestone slope clay loam, and the Hamburg loam,
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all of the soil types of the larger division occur on the Later Wis-
consin drift and have originated from it; while the type occupying
the surface of the Illinoian drift makes up the smaller division.

Later Wisconsin Drift and Soils. Throughout the Later Wis-
ccnsin drift area, where the Miami series occupy the upland and
the Huntington and Wabash loams the bottom lands, there have
been marked advancements-in cultural methods. In spite of the
fact that the pioneers had the new and sirong virgin soils on which
to grow their crops, it is not uncommon to find the present. genera-
tions getting better crops from the same fields. Especially is this
true for corn. By going back four or five decades, we find the
farmer turning his ground with a breaking plow, harrowing once
and sometimes not at all. Rotation was hardly ever thought of,
corn being grown upon the same field for twenty consecutive years,
and the same was true of wheat. The benefits derived from tiling,
systematic stock feeding, selection of seed, green manuring and
commercial fertilizers were almost unknown. Today, the average
farmer has gotten out of the old rut and is using, to some extent,
the more advanced methods; but he yet falls far short of complying
with the requisites necessary to get the best crops from the soil.

The best farmers make it a rule to rotate corn, wheat and
clover, generally using the clover as a green manure; but the great
majority could not be said to follow any system of cropping. A
good many raise corn for two or three years, then wheat or oats, fol-
JTowed by clover and timothy, which is cut for hay and seed. What
is left of the clover is pastured, after which corn is again planted.
In other cases the corn is followed direetly by clover or timothy,
because of frequent failures in their wheat and oats crops. Some
grow corn as long as possible, then follow with oats and once in a
great while clover is grown, while others alternate corn and oats
and then in every four or five years introduce clover. Timothy is
often grown instead of clover, because of heaving, which is due to
the undrained condition of the ground.

As a hay, clover is preferable to timothy for improving the land,
since it takes the nitrogen out of the atmosphere and puts it into
the soil. As a clover hay the little red clover is considered best,
but as a green manuring crop the big English clover is generally
liked better on account of the great amount of organic matter that
it. adds to the soil. When the soils do not run too high in organic
matter, wheat is grown instead of oats as a nurse crop for clover,
since it draws less upon both the moisture and the available plant
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foods of the soil, giving the clover a better show after the grain is
taken off. A hay that is far richer in nutrition, yields more tons to
the acre and supplies the nitrogen to the soil as well as any of the
other clovers, is alfalfa. By a proper preparation of the soil of the
Miami clay loam, Miami silt loam, Miami black elay loam, Hunting-
ton loam, or Miami loam, a stand is almost sure to follow. Farmers
of this area will find themselves highly repaid if they will grow it.

The stable manure is almost always scattered over the corn
ground and the old fork method of spreading it is rapidly giving
away to the manure spreaders, which pay for themselves in a few
years. Commercial fertilizers are used by two-thirds of the farm-
ers of this area in growing wheat, but not near so much for corn.
The few farmers, who are trying different commercial fertilizers on
- various plats of land or on certain rows of corn, and in addition
are having their soil analyzed by the Purdue Experimental Sta-
tion to learn whenever it is lacking in plant foods, are realizing
excellent results. But many seem to have no coneéption as to what
their land needs in the way of a commercial fertilizer and use it
without any system. If it happens to have some of the plant foods
needed, it meets their approval; but if not, all brands are con-
sidered injurious to the ground.

The rule seems to be that the poor farmers sell their corn and
hay at the elevators or to the better farmers who feed it in addi-
tion to what they themselves raise. The average farmers sell a
small part of their hay and grain, except wheat. Wheat by all
three classes, is almost always sold at the elevators.

Of late years the growing of tomatoes has received some atten-
tion, especially in Henry County, where over 200 acres were de-
voted to this crop in 1908. Some five or six canning factories
have been established in this county. An average yield ranges
from six to eight tons per acre.

With exception of north central Henry County, very few po-
tatoes are raised for the oufside markets. Crops range from seven-
ty-five to 150 bushels to the acre.

During the last decade there have been steady advances in the
value of land. This has been due partly to the increase in prices
and demand for farm products, but also to numerous improve-
ments. Taking the area as a whole, the farm improvements are
above the average for the State of Indiana. The average farin
dwelling is a neatly painted two-storied frame building, while the
barns are large and substantially built. Fences are generally good,
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mostly being wire, but some hedges and a few rail fences are
found. Several million rods of tile lic beneath the surface of this
area, yet it is not one-fifth of what is needed.

About sixty-five per cent. of the farmers own the land they cul-
tivate. More renting is done on shares, under a five-year contraet,
than by cash. When rented on shares, the landowner generally
furnished one-half of everything except labor, and gets one-half of
the net income. From $3.50 to $6.00 per acre is the usual cash ,
rent. Owing to a common practice of cash renters in getting all
they can from the soil without replenishing, it is considered very
unadvisable for land owners to rent for eash.

There seems to be a growing tendency toward smaller farms
and more intensive farming. Experienced farm hands are rare
and many farmers claim that they can realize more from an eighty-
aere farm, where they can attend to almost everything themselves,
than they can from a 160-acre farm, where it it necessary to do con-
siderable hiring. Tt is especially difficult to get hired help during
harvest, when it is needed most. Where labor is hired by the
month or year, from $18.00 to $22.00 per month is about the aver-
age wage, while during harvest from $1.50 to $2.50 per day is the
customary rate.

The live stock interest centers largely in hogs, farmers turn-
ing off, annually to the 100 acres, all the way from 20 to 125
head. These consist largely of Duroc and Poland-China, and a
few Chester White and Berkshire. Omne or two farmers in almost
every neighborhood, will fatten each year from ten to twenty young
steers. Very few farmers are in the dairy business on a large scale,
although almost every farmer has, at least, two or three cows for
butter and milk. Dairy herds consist principally of Jerseys and
some Holsteins, while the beef cattle are Shorthorns, Herefords
and Angus, the former predominating. In each county there are
a few men making a specialty of raising horses, but the ordinary
farmers raise very few for the outside markets. Probably more
Percherons are found than any other breed. About one farmer out
of six has from ten to thirty head of sheep, the Shropshire blood
predominating. The few mules raised are used mostly to supply
the local demand for work animals of this type.

Almost every farm has a few apple trees and sometimes a few
pear, peach, cherry and plum trees, but generally little attention
is given to them other than to have enough fruit for the home
supply. Much better yields can be realized by giving the trees the
proper attention.
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There is some difference in the agricultural value of the various
soil types. Of the upland soils, the Miami black clay loam is the
best for corn but the poorest for wheat, while the Miami clay loam
and Miami silt loam are good for general farming purposes. The
Miami loam is about as good as the Miami clay loam and Miami
silt loam for wheat and oats, but better for corn. Of the bottom
land the Wabash loam and Wabash silt loam are the best for corn,
and the Huntington loam for gencral farming. The land ordi-
narily ranges from $65.00 to $125.00 per acre, the Miami black
clay loam demanding the best prices, the Miami loam the next best
followed by the Huntington loani, and this in turn by the Miami
clay loam and Miami silt loam.

Ilinotan Drift Sotl. Over the one representative of the Illi-
noian drift soil (the Oak Forest silt loam), the cultural methods,
being practiced, are little in advance of the forefathers. There is
no system of rotation, very little clover is grown and tile are very
exceptional. The land is badly worn out and is in a cold, clammy
and sour state. By using considerable fertilizer wheat is grown,
which is the principal crop., Corn yields are very low and oats only
fair. Timothy is the leading hay. Very little stock is raised and
consequently the amount of manure is meagre.

The buildings, fences and general farm improvements are poor,
oxcept for a few neighborhoods. Where the land is badly cut up
by stream valleys not over five per cent. is cultivated. Such land
sells as low as $2 per acre, while the best farms will bring $60.

By tiling, using lots of lime to correct the sourness, growing
clover, incorporating humus by means of green manuring crops and
more stable manure, by raising more stock and feeding them over
the farms, practicing a judicious rofation of crops, selection of
seeds, and a careful cultivation, this type will produce crops al-
most as good as the Miami clay loam and Miami silt loam.
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RANDOLPH COUNTY.

Immediately north of Wayne County, south of Jay and border-
ing the Ohio line on the east is Randolph County. It has an area
of 450 square miles.

The first settlement in Randolph County was made in April,
1814, by Thomas W. Parker in sec. 28 {16 N., 1 W). A consider-
able number of land entries were made in 1814 and 1815, but the
act creating the county was not approved until January 10, 1818,
As early as 1815 both a school and church existed, and in 1818
Winchester was selected as the county seat.

Many of the early settlers were transient and gave very little
attention to agriculture, but turned their attention to trapping,
hunting and bartering. But some men came to stay and these
made clearings, built cabins and planted corn. One of these men,
Henry W. Way, planted an orchard west of Winchester, prior to
1820. In these early days, salt sold for $18 per barrel, corn 10 cents
per bushel, oats 12 cents, pork § cents per pound and beef 1} cents.
Good milk cows were worth $7 apiece.

There is oue thing that the people of Randolph County can be
especially proud of, and that is the fact that in 1856 the first tile
ever made in the State of Indiana were burnt at the brickyard of
Flisha Martin, situated south of Winchester. In 1881 there were
seventeen tile factories in the county turning out 100,000 rods
annually. Since that time there has been a steady increase in the
demand for tile, and today Randolph County boasts of over 1,000,-
000 rods of tile lying beneath her splendid farm land.

Although agriculture, by many odds, is the leading industry of
the county, yet its largest towns have some very good manufactur-
ing plants. At Winchester, the county seat and a town of 6,000
inhabitants, are the works of the Woodbury Glass Co., which are
said to be the largest of their kind in the world. It gives employ-
ment to 550 men. Union City, in the east central part of the
county, with a population of 4,000 on the Indiana side and 1,000
on the Ohio, has two carriage works, one wheel factory and a back
stay factory, which give employment to 1,000 men. In the north
central portion of the county, is Ridgeville with its large stone
quarry and a brush and broom plant. Besides these towns already
named are Farmland, Liynn and Saratoga, all of which are pros-
perous and growing, with populations ranging from 700 to 1,200.
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Out of 900 miles of road in Randolph County, about 325 are
gravel or macadam. Although the county is rather deficient in its
supply of gravel for road building, yet it has an inexhaustible
supply of limestone, in the northern portion, that is being used ex-
tensively for road building.

The railway facilities are excellent. Two divisions of the Big
Four cross it from east to west, one through the center and the
other across the southern third. The G. R. & I. bisects it from
north to south; the P. C. & St. 1. crosses the northwestern quarter
and the C. C. & L. the southwestern. An interurban traction line
passes through the center of the county from east to west.

As an agricultural county, Randolph takes its place among the
hest of the State. In 1908 over 27,000 acres of wheat, 86,000 of
corn, 26,000 cf oats, 1,200 of rye, 29 of buckwheat, 21,000 of clover,
450 of potatoes, 120 of tomatoes, 600 of tobaceco, 11,000 of timothy,
and 110 of alfalfa were harvested. On Japuary 1, 1908, there were
on hands 9,800 horses and colts, 220 mules, 7,400 dairy cattle and
5,000 beef cattle. Over 70,000 hogs and 9,000 sheep were sold
during the same year. The tillable land of Randolph comprises
about seventy-six per cent of the total area, while the cleared land
in pasture is about thirteen per cent. and the woodland in pasture
about eleven per cent.
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PHYSIOGRAPHY AND GEOLOGY.

The surface formations of this county belong to two geological
periods. The Niagara limestone, which is found outeropping at
various places in the channels of the Mississinewa and White Riv-
ers, is Silurian in age; while the Wisconsin drift, covering the en-
tire county, is Pleistocene.

Taken as a whole, this is the most level of the seven counties
of which this paper treats. A small moraine of less than a mile in
width and ranging between 25 and 50 feet in height enters the
State at Union City and follows the north bank of White River
entirely across the county entering Delaware County a short dis-
tance north of Windsor. The topography north of this ridge is a
gently undulating plain sloping gradually to the south bank of the
Mississinewa River, which lies 6 miles north. This plain is
dotted with numerous small shallow basins, which are now Miami
black clay loam areas, but in the past were small lakelets, ponds
and marshes. North of the Mississinewa one again encounters a
rather promounced morainic area, extending from east to west
across the north end of the county. The strongest morainic belt is
located in the southern tier of townships. It has a breadth of 5
or 6 miles and carries knolls and ridges varying from 30 to 50 feet
in height. It is also the principal watershed and divide between
‘White and Whitewater Rivers. Between Martindale Creek and
Green’s Fork, is what is known as the ‘‘Summit,”’ with an altitude
of 1,234.4 feet, which is the greatest measured in the State. Hills
south of this point are estimated to be 50 feet higher. Between
this heavy moraine and White River is another almost level plain,
with the frequent occurrences of dark colored areas (Miami black
clay loam) occupying depressions in the light colored soils.

In the southern part of the county, where the surface is rolling,
these old kettle basins, occupied by the dark colored soil, are rare.
This is not due to the basing never having been developed in these
portions, because the pronounced moraine would indicate that
many were present immediately after the recession of the ice; but
rather to the fact that many streams and their tributaries worked
their heads back into this moraine, and thoroughly drained at a
time sufficiently prior to the present, that decomposition has had
a chance to decompose almost all of the organic matter, that once
collected in the ponds and marshes.
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SOILS.

The soils of the Miami series extend over almost all of the up-
land of the county. Of these, the Miami clay loam is the most ex-
tensive and next to it is the Miami black clay loam. Quite limited
areas of the Miami loam are found along West River, Green’s Fork
and the East Fork of Whitewater River. In the bottoms are found
the Huntington loam, Wabash loam and Wabash silt loam; while
very small areas of muck occur in both bottom and upland. The
following table gives the extent of each of these types.

. AREAS OF DIFFERENT SOILS.

Sorw. %H?H::e Per Cent.

Miamiclay loam. ...... ... ... .. . . 382.0 84.9
Miami black elay loam. .. ................. ... .. ..., e 50.0 111
Miami loam........ . 1.0 .2
Huntington loam. 6.0 1.3
Wabash loam.. .. 10.0 2.2
Wabash silt loam. A b 1
T < 5 .1

Tt e 450.0 99.9

Miamr Cray Loam.

The Miami clay loam contains more clay and is more uniform
in Randolph County than it is in any of the other counties treated
in this report. In general, it consists of a clay loam of a light or
medium gray color and having a depth ranging from 7 to 12
inches. Underlying this is from 1 to 2 feet of a medium to dark
brown and sometimes a yellowish brown subsoil. At the top, this
subsoil is generally a silt or clay loam, which becomes more clayey
as 1t oceurs deeper in the section, grading into a sandy clay at the
bottom. This, in turn, is underlain by a gravelly or sandy clay of
a little lighter color.

Although the Miami clay loam is the predominating type in all
parts of the county, yet it occurs most typical and covers the high-
est percentage of area over the glacial ridges and rolling country
It is always found occupying the higher land.

. Tt is reported by many farmers that the Miami clay loam only
produces about one-half as much corn as the Miami black clay loam.
Inquiry reveals that most of the tile is put under the Miami black
clay loam and the Miami eclay loam is left with a poor under-
drainage. Such land yields from twenty to forty bushels of corn to

[4]
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the acre, depending upon how it is farmed; but when tiled and
properly cared for, sixty bushels are not uncommon. Wheat ranges
from twelve to twenty-five bushels, but an average is about fifteen,
while oats average thirty to thirty-five, clover one to one and one-
half tons and from one to two bushels of seed, and timothy one to
one and one-half tons. The selling price of land per acre is from
$60 to $90. T

The following table shows the results of the mechanical analyses
of samples of the Miami clay loam:

MIAMI CLAY LOAM.

- B
TIE| 8|2
” LocaLiry. Description. 8 A g ]
2 o 2 g A E .
] g | 3 g = &
= = g = = = @ 5
66a | 2 miles west of New Lisbon. | Soil, 0 to 10 inches’. . .. 6| 13| 25| 67| 7.8|61.0/(20.0
86b | First subsoil of 66a........ Subsoi}, 10 to 30 inches.| .2 6] 1.6 3.8) 44523401
66¢c | Second subsoil of 66a . Subsoil, 30 to 42 inches.| 1.8 [ 2.1 2.8) 5.8| 69454 35.4
31a | % mile south of Randolph. .. i 20| 2.0 3.2 7.7 9.2 51.4 24,7
31b | Subsoil to 66a........ ..| Subsail....... .5 8| 2.8 9.1(10,7| 5.7 ]| 17.0
47a | 2 miles east and & mile north
of Arhba........... .| Soil, 0 to 9 inches. . ... 1.0 1.9( 3.0, 9.8 11.7 | 42.7 31,0
47b | First subsoil to 47a. .. ..| Subsoil, 9 to 23 inches..| 1.3 | 2.7 | 3.8 8.0| 9.4 47.7( 28.0
47c | Second subsoil to 47a... ... Subsoil, 23 to 36 inches.| 4.9 3.2 4.6 9.2 | 18.1 | 36.4 | 24.7
543 | 2% miles north and { mile
west of Arba............ Soil; 0 to 11 inches. ... 7] 14| 16| 6.2 6.9 |55.0]29.0
54b | First subsoil to 54a. .. .{ Subsoil, 11 to 35 inches.| 1.2 1.6 28| 7.2 8.3 ]43.4 | 35.1
54c | Second subsoil to 54 a Subsoil, 35 to 41 inches.| 3.6 | 2.9 | 4.4 8.8 (10.0 | 36.6 | 33.1
11a | 1% miles south of Pleasant-
View. ...l Soil.................. 2.0 1.7 32! 6.8 8.0]50.7]|29.6
11b | Subsoilto lla............. Subsoil............... 1.5 2.1 | 35| 80| 9.6 |49.027.0

Mriamr Brack Cray Load.

The low flat gently undulating plains both north and south of
the Union City ridge contains a larger area of Miami black clay
loam than any other county of the surveyed area. Some of this
land is yet undrained and much of it has been drained during the
past decade.

The texture is very much like that given in the general discus-
sion. The surface soil, ranges from 9 to 14 inches deep, is a clay
loam of a black color, and sometimes the subsoil continues to a
depth of 3 feet with about the same color, but the testure changes
to a clay of a heavy, tough nature. A more common case is for the
soil at 13 to 2 feet to grow lighter in color and take on a drab ap-
pearance. A little deeper the drab color becomes streaked with a
bright yellow and carries iron concretions. A rather striking char-
acteristic of both the surface soil and subsoil in occasional low flat
areas is the low content of sand and gravel.
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Difficulty is often encountered in plowing this soil, because of
the tough, cohesive nature, but if taken when moisture conditions
are favorable, 1t is not difficult to put it in good tilth. After being
well tiled and cultivated for awhile it becomes loose and granular.

As in other counties, the Miami black clay loam in Randolph,
leads all other types as a corn producer, but falls short in wheat.
The better class of farmers average sixty-five bushels of corn per
acre, while the average yield is about forty. Wheat averages from
ten to fifteen, oats about thirty-five and clover from one to two
tons. Almost all of the corn is converted into beef and pork on the
farms. Some corn is raised for ensilage and used largely for fat-
tening cattle.

Miami black clay loam is changing hands at prices ranging from
$75 to $140, depending on improvements. _

The following table shows the results of mechanical analyses
of samples of this soil.

MECHANICAL ANALYSIS OF THE MIAMI BLACK CLAY LOAM.

| ‘ < | :
TR 8 |2
. Locaviry. Description. Authority. = 154 g = E
—g S 2 J 3 ‘ 3 = .
2 ] g 2 = o =
= £ § | 204 _E _ = @ _g :
5a (1% miles west of | Soil, 0 to 10 { U, 8. Bureau of .0 7 } 10| 50 87617232
Lynn, inches, Soils, i -~ - |
5b | Subsoil of 5a...| Subsoil, 10t0 36 | U. 8. Bureau of 6 7. .71 2.6|10.9|59.1|25.4
inches......... Soils. ! : /
32a | 1 mile south of | Soil, 0 to 14 | Taylor......... ST 50 10| 50| 80590 24.8
Randolph. inches. ‘ ! ‘
32b | Subsoil of 32a. . Subslsloil,14to36 Taylor......... | KR, | 2| 49| 5.7 473|389
inches. !
16b | 5 miles north- | Subsoil, 12t036 | Taylor......... 56| 1.2 1.7] 24| 2.8(50.8(37.0
east of Farm- | inches. |
land. ! '
i

HunTtingTON LoaM.

The Huntington loam of this county ditfers very little in tex-
ture from the general run of the seven counties, unless it would be
that its color is a shade darker and it is more often associated with
the Wabash loam, frequently grading into it or containing large
spots of it. Owing to the flat nature of much of the county, the
higher bottoms are not Very much above the flood plains. Tn many
cases, on account of the absence of a bank or old bluff, one can
scarcely tell, without boring, just where the Miami clay loam or
- Miami black clay loam leaves off and the Huntington loam begins.

On this type the better class of farmers are getting about
fifty-five bushels of corn_to the acre while the average get forty.
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The difference in production is due to the manner of cultivation,
selection of seed and nursing the soil. ‘Wheat averages about fif-
teen bushels and oats about thirty-five. The selling price of land
ranges from $60 to $110 per acre.

‘WaBasH Loaw.

The Wabash loam occurs as a black bottom land soil, running
high in organic matter. It has a little more clay and is-darker than
the Huntington loam, but otherwise the texture is much the same.

A characteristic section of the Wabash loam, taken 1 mile south-
west of Fairview from the second bottom of the Mississinewa River,
shows at the surface 10 inches of a black loam, that breaks up into
small irregular lumps. At the bottom this grades into 1 foot of a
drab loam, with a tinge of red. The 2 feet underlying this are
either a gravelly or sandy loam. Often the limestone pebbles are
completely disintegrated and fall to pieces about like a lump of
soft sugar. This characteristic causes them to be frequently taken
for sandstone. The lower foot of the section is found to be strat-
ified beds of gravel and sand. More or less silt loam and even clay
loam patches intersperse the Wabash loam.

As a corn producer this type is superior to the Huntmgton
loam, but is not as good for wheat. The better farmers get as high
as eighty bushels of corn to the acre on good years, but averag:
about sixty-five, while the ordinary farmer will not exceed an
average of forty-five. The selling price of land is a little higher
than that of the Huntington loam.

The results of the mechanical analyses of the fine earth of this
type ara given in the table below.

MECHANICAL ANALYSIS OF THE WABASH LOAM.

. g E
T Ea e |2
= LocALITY. Description. 3 & & 2 g
2 <o 2 k] w = .
g g 8 38|88z 5
=z 2] [+ = = > & [}
13a | 1 milesouthwest of Fairview.| Soil, 0 to 12 inches.....| 3.0 | 7.3 [ 10.8 | 15.4 | 17.9 | 33.6 | 10.7
13b | First subsoil to 13a........ Subsoil, 12 to 22 inches.| 2.3 | 7.5 | 11.4 | 9.7 | 11.3 | 41.0 | 16.0
13¢ | Second subsoil to 13a.. .. .. Subsoil, 22 to 46 inches. 4| 63| 77| 84| 9.5]|53.8]13.
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‘WasasHa Sivr Loaw,

Along Dismal Creek, Greenville Creek and a few other small
streams occurs a heavy silt loam or clay loam of 11 feet in depth.
It contains a high percentage of organic matter and has a black
color. The soil is difficult to break, unless taken at the right time,
because of its sticky and adhesive qualities. It will form clods
which will not pulverize until moistened. If allowed to dry with-
out stirring, the surface cracks. The soil is very much like the
Miami black clay loam and has originated under almost similar
circumstances; the Miami black clay loam having been formed in
lakes and ponds; and the Wabash silt loam in ponded stream val-
leys, where the vegetation accumulated in the presence of water.

At a depth of 1} feet the color becomes a drab and the clay loam
gives place to a silty clay, which at a depth of 3 feet grades into a
still lighter colored clay loam, carrying many iron concretions.
This, at a depth of 4 or 5 feet, is underlain by either stratified sand
or gravel.

For agricultural purposes this land is comparable to the Miami
black clay loam. Corn averages, by the best farmers, about sixty-
five bushels to the acre. In order to get the best yields, tiling is
often necessary.

The results of the mechanical analyses of this soil are seen in
the following table:

MECHANICAL ANALYSES OF THE WABASH SILT LOAM.

. g
3| = | @ ‘
o Locavrry. . Deseription. E & r? El &
2 : S | og g\ & | & .
5 e | E |5 | &8 =!3
z E|l8 |2 & |2 5|8
3a | 4 mile west and § mile north | Soil, 0 to 16 inches. . .. .3 1.5 25| 84| 9.9|47.3|20.4
of Bartonia.
51b [ Suhsoilof 5la............. Subseil, 16 to 36 inches. bS5 11| 261 7010 80| 47.7 ‘ 32.1

Muok.

There are a few very limited areas of muck in the county, most
of which occur in undrained depressions, but a few in the poorly
drained portions of the stream bottoms. This muck is an impure
form of peat, resulting either from a concentration of the inor-
ganic matter by decomposition in the presence of the atmosphere
or a mixing with the underlying formation, It is often referred to
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as a light chaffy soil. The muck* of this locality has had its deriva-
tion, mainly, from the partial decomposition of grasses and sedges
in the presence of water, and is the black variety.

The thickness of the muck beds range from 2 inches to 2 feet.
In the upland the subsoils are similar to those of the Miami black
clay loam, while in the bottom lands they resemble the Wabash
silt loam.

In this county the muck land, as a soil, seems to rank low in
the estimation of the farmers, but the time will come when it will
take its place among the best. It is in a stage today, that the Miami
black clay loam soils were a few centuries ago. All it lacks is a
mixing with other soils, and then it will, if properly handled,
grow sixty-five bushels of corn to the acre. Onions, peppermint,
celery and potatoes all do exceedingly well on the muck. In north-
ern Indiana, where muck is a common soil, 350 bushels to the acre
is considered an average crop for onions, 150 bushels for potatoes,
2,400 dozen for celery and thirty pounds of oil for peppermint.

Miam1 Loam.

The Miami loam along the Kast Fork of Whitewater River,
Green’s Fork and West River of Wayne County follows the val-
leys of these streams northward into southern Randolph County.
Outside of these limited areas, no others of sufficient size to map,
were found. For texture, subsoils, colors, occurrences, crops, sel-
ling price and other characteristies, these soils are almost identical
with the Miami loam of Randolph County.

*Thirty-firat Ann, Rep. Geol. Sur. of Indiana, 1906. p. 82.
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WAYNE COUNTY.

HISTORY OF SETTLEMENT AND INDUSTRIES.

Wayne County lies in the east central part of the State of In-
diana on the Ohio line, and has an area of 409 square miles. It was
. formed in 1810. The first court was held in 1811, and as early as
1821, a newspaper was published at Richmond. In 1828 an Agri-
cultural Fair was held at Centerville and at the first State Fair,
‘Wayne County took more than half of the high class premiums. A
Horticultural Society was organized at Richmond in 1855.

Since these early beginnings, developments in all lines have been
very great. With its excellent transportation facilities by both rail-
road and wagon road, its numerous manufacturies and above all its
extensive areas of improved farming land; Wayne County ranks
high among the counties of the State.

Although Wayne County has Richmond with its 23,000 people
and numerous manufacturies and also Cambridge City and Hagers-
town with their varied plants and occupations, yet agriculture, by
some odds, remains as its leading industry. In 1908 there were
over 30,000 acres of wheat sown, 51,000 acres of corn, 8,600 of
oats, 500 of rye, 25 of tomatoes, 24 of tobacco, 150 of potatoes, 13,000
acres of clover cut for seed, 9,000 acres for hay, 9,000 of timothy for
hay and 230 of alfalfa. On January 1, 1909, there were in Wayne
County about 7,478 horses and colts, 431 mules, 5,893 dairy cattle,
6,814 beef cattle, 29,784 hogs and 7,500 sheep. The township aver-
ages for the various erops will be found in the table on a succeeding
page. About seventy-one per cernt. of the land in Wayne County is
being tilled, fifteen is cleared land in pastures, twelve per cent. in
woodland pasture and two per cent, in woodland that is not in
pasture.
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LAND, CROP AND STOCK TABLE.
EstiMaTes oF WELL-INFORMED FARMERS A TO THE ANNUAL AVERAGE
Crops THROUGH A SERIES OF 10 YEARS, ToGETHER WITH SoME
= a BTATISTICAL AVERAGES For 1908,
2 £
”;’ ’E & Bushels Per Acre. Tons Per Acre.
o 3 = - —
= ] ] Clover || Clover | Timo-| Al
w“ = i
Soil Type as Determined b H = |2 Con. | Whest. | Oats. | ‘Seed || Hay, | thy | falfa.
0il Type as Determined by ; -] | Bt
CIVIL TOWNSHIP. Mechanical Analyses, Authority. é E = | \ I | . g
= 2 | g | & 8 A g 8 K j
2 2 k! ~E%¢E§JE§¢E§ 'E§,551§~=;% 3
g 5 | 2 |EE|E|EE| 28 2 EE BEEEESc5gE S
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3 3 BOISIE| 2 |SE| L (25 2 25| |8 s 28555 =
k=t 5 g |32 2 BB S22 8 B8 3 |B2ERIES %88 -
= - < (0| o A=l @ |R<ia |2 ||4<En<Eh]<E <]
- LT 5
Abington. . .............. Miami clay loam.................. Farmers........... [ R DS DR O I T - 1 g
All types oceurring. . .............. Statistical Report.. . 12 T T | T B B4 JRRE Y1 P DN
. @
Boston.................. Miami clay Ioam. . ................ Farmers . 50|35 ‘ } i =
Miami black clay loam. ............ Farmers . ‘ S
All types occurring. . .............. Statistical Report.. . | .. P L2 Y O P PO UG 2 U . S 2% S
Center. ........c.ooo. .. Miami clay losm. . ... ..... .| Farmers... I IO U I ool looinsl |30l o el L @
Miami loam. .. Farmers....................[........[...... 170145, .. .|20(16. .. ... .| .. || %
All types occurrin, Statistical Report...| 24,153 | 15,997 | 3,665 ..|..| 36%(..|.. BE:2 00 IS VN N O 11 R O R e -
|
Clay.......ocoooviinn.. Miami clay loam............... ... Farmers...........0....... | o] 55037\ 5
Al types occurring. ............... Statistical Report...| 11,641 | 8,275 | 1,981 ..|..| 38 |..[..| 16 |..]|.. 13%). ... L[| - 1E]. . 26 ]2
Dalton.................. Miami clay loam.................. Farmers...........|...... ol 5. b
Huntington loam............... ... Farmers...........0........[........|...... S540(. . |20
All types oceurring. . .............. Statistical Report...| 9,947 | 6,878 1,965[.. PP 2 R i 3 O s 11 DR R 1 0 130, w
Franklin. ............... Mijami elay loam. ................. Farmers...........0....... ... ... 50(35(... (18112 . ..\ 1. .. .. 1
All types oceurring. . .............. Statistical Report...! 17,964 | 14,640 2,806|.. RS ;O O I U L0 OO S % S0 O I .11 I b & 000 R €Y T 12
Greene.................. Miami clay loam. ................. Farmers...........0........[........|...... 45(......]..|15]....".. S P ‘
All types occurring. . .............. Statistical Report...! 15,318 | 12,706 | 2,581 . .{..1 36 |..{. | 169" ... {12 2 241 0.1




Harrison. . .............. All types oceurring. .. .....ovvvun. Statistical Report...( 10,4904 7,871 2,036 I! 33 1 17}'”(.. 16 . I 17‘5{ . 1}‘ 14
Jackson. ....... e Miami clay loam.................. Farmers...........]oeveeiiiloeneaifonnns 30/451....120/18..... 30/....].. BRI 13].. 3. ...
Miami loam........... JFarmers.. ... ol 60 50(....(18{151. ... \
All types occurring Statistical Report...| 16,245 | 13,958 | 2,049)..]..| 38| |..| 17# ... 138..|. ... ... 13 ... 1% ..
Jefferson................ Miami clay loam.................. Farmers..........f cooeoiloe e ii]eenens 50135 ...1.. 1200
Miani loam........... S Farmers.. oo 60145 ...
All types occurring Statistical Report...| 15,659 | 11,017 | 2,727|..;..] 41 ... .( 164]..]..| 163|.. \ 12 Y
New Garden............. Miani clay Joam................... Farmers...........0........cooi o, 5540). .. . 1241161. ..., i35h. )L
Miami loam | Farmers.. ... foeio o 6042....2014\....48354....A.....A
All types oceurring................! Statistical Report...| 14,632 | 12,476 | 1,846] .1 . 32;‘.. JIPY 0 03 POt O 2 O O . R 5 1 O 0 A
(I { i
Permy. e Mizmi clay loam ................. I T PR 8 0 T T OO I
All types occurring . 40 ... ] 148 |17 I 1% .0..018). .1 .-
Washington.............. Miami clay loam. . ................ 1815’ J RS RO RS RS B
o Miami loam........... . [ o .‘.1814\.““...’..” N I ‘
Huntington loam. .. ... [ ...... S PR R "
All types oecurring StatisticalReport...\ . 183 .. ] 1483 .00 1. ”\2} . LI
Wayne...........ooounn Miami clay loam. .........cooantt | Farmers........... \ 420\15\‘“..3830”....~A.. Al [ R
Miami loam,.............. .| Farmers........... [ 20115‘....“ ...... 0% R PP £ R Y O A R O
All types oceurring Statistical Report.. . .. Z b N O P I - T R I % 1 R OO - O OO - R
|
Webster................. Miami clay loam. ................. Farmers........... ) ........................ 35....].. \ P O A
All types oceurring. . .............. Statistical Report...), 9,273 | 6,782 | 1,195)..)..| 33%...., 18 |..|..] 12} 12 L. ) 13]..
Totals and averages for Wayne County .......ooovivriine]iivierineeannn.s 237,8233/178,108%|41,271|57 43\ 36% 20l15\ 6% 145 32 _%3_"..\1 1%, ..‘1} 1% J 1,‘;". ..
0= <
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CIVIL TOWNSHIP.

TAKEN FROM StaTISTICAL REPORTS FOR 1908.

EstrMaTes oF Faruess '
AND STATISTICAL Re-
PORTS FOR 1908.

- !
- Stock of Various Kinds
Stock of Various Kinds on Hand Jan. 1, 1909. Turned off Apnually for |
. Each 100 Acres of Land. '
| . -
Soil Type as Determined by i . ‘ .
Mechanical Analyses. I Authority. = 2
- . f = .
3‘ 8 _é‘ ’ S 2 |
5 M 4 g
< g S 3 i ] K|
k] E & g Iz
g 4| 3 | a : g B3
: & £ £ 5 g % &, £ o 2
j g (2| & & 2 | & |82 | &)|2&
Miami clay loam. ... ............. Farmers............ ], ............ 1 ...................................... N J IR
All types oceurting. . .............. Statistical Report. ... 339 | 20 276 263 643 | 1,744 24 1% 2 l
|
Miami clay losm. . ................ Farmers............ ... .. IO Y Y PR 65 |...... 4 ;
Miami black clay loam. . e Farmers............ | P (U B R T P 100 |...... L 2 P
All types occurring. . .............. Statistical Report....[........ 24 359 528 413 | 2,654 34k |...... 2%
Miami elay loam. . ................ Farmers............|........|.... T Y I 3B ... 5 ...
Miami loam... .. ... Farmers............|........].... [ T IR TR N 40 |...... 6 [...... '
All types oceurting. ... ............ Statistical Report. . .. | 17 ‘ 584 528 332, 2,135 || 25% ¥ 1 1!
| i
Miamiclayloam. . .......... ... .. 92001 CYUUY DS DU Y P -1 2 R Y P \
All types oceurring. . .............. Statistical Report. ... 248 | 18 ‘ 220 181 41| 1,833 48 b 1 2
| Miamiclay loam. ................. Farmers............|oeeeeeeifen.. | I PO NN FETTTUN | PR FOUTN I I [
Huntington loam. . . Farmers............l....... 0. R O D P 30 |...... 2 5
All types occurring Statistical Report. ... 310 1 10 ¢ 303 195 338 880 29 13 3%
Miamiclay loam.................. Farmers............|coeeeeii]eo.s L 30 |...... 2 10
All types oceurring. . .............. Statistical Report. 565 | 30 | 536 | 1,298 292 | 3,209 28 % 18 g!
i
Miamiclay loam.................. Farmers............ \ ............ ! P S P 30 [...... 1 3
All types oceurring. . .. ............ Statistical Report. 454 | 19 ] 168 631 584 | 1,820 37 33 1% 2

Estimates of Farmers as to the Selling Price
of Land per Acre.

$50 to $100.
Av. of $100.

Av. of $80.
Av. of $100.

8¢
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Harrison................ ’ All types oceurring. . .............. i Statistical Report....| 241 )14 (... ... 265 380 | 1,478 243 [ 4 2 , b B P,
Jackson................. Miamiclay Joam.................. Farmers............ ] ............................................ 40 ... ‘ 4 .. 870 to $100.
Miami loam........... I FRarmers, . ..o e 60 \ .................. Av. of $100.

" All types occurring | Statistical Report....] 521 | 42 418 434 908 | 2,277 308 . ¥ 14 26 0.,
Jefferson................ Miamij elay loam.................. Farmers............l....coo oo b ‘l 0 ... 2 | $60 to $85.
Miami loam A Fammers, oo 0 (... 2 $70 to $175.

All types occurring Statistical Report. ... 531 | 28 484 576 912 | 2,641 H 313 | 2 1% | 25 ..
New Garden............. Miami clay loam.................. Farmers,........... ’ ............................................ 1 35 \r ...... 2 |..... $45 to $110.
Miami loam. ........ S Farmers., oo 45 ‘ ...... I PN P

Al types occurring. . . ... .. e l Statistical Report. ... ' 434 | 18 435 201 437 1,097 \ 334 3 14 2 .

Perry. ...l Miami clay loam........ ......... ! Farmers............(...o.. oo oo 40 Y ) 4 L $60 to $85.
All types oceurring. . .............. ) Statistical Report. ... 50 F{ & 8 ...l

Washington.............. Miamielay loam.................. Farmers............fccocoon ool oo e
Miami loam............. . S Farmers.. ... e e B0 Av. of $100.

Huntington loam. .. ... ot Parmers. . e e e e Av. of $100.

All types oceurring. . .............. Statistical Report. ... | ¥ 20 DO
Wayne.................. Miami elay lodm.................. Farmers.........o. ool e \ ........ 50 | | 880 to $110.
Migmi losm........... . S Farmers... ..o e \ ....... 45 ... ... R PR | 890 to $120.

All types cceurring. ... ............ Statistical Report....| 1,854 | 46 1,173 543 274 | 2,256 \ 18 1} 2 F 20 PN

Webster................. Miami clay loam. .. ........... ... Farmers.. ... ....| ..ol T
All types oceurring. . .............. Statistical Report. ... 32T ) 10 339 297 268 |........ 33 2 1} 1.
Totals and averages for Wayne County ....................|.............. 7,478 431 ' 5,893 | 6,814 | 7,302 | 29,784 [ 1252 1| 20| 3 |$30 to 8125.

i |
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. PHYSIOGRAPHY AND GEOLOGY.

The surface features of Wayne County are controlled largely
Ly several glacial lobes and intervening valleys, all of which have
a northeast and southwest direction. Only one of these lobes
crosses the county, it entering north of Bethel, passing between
Richmond and Centerville and crossing into Union County west of
Abington. A difference in elevation ranging from 100 to 150 feet,
exists between the summits of the ridges and valley floors; while
the general elevation of the county is almost equal to that of Ran-
dolph County, the highest county in the State. The maximum
elevation, which is in the north part of the county, is about 1,200
feet, and the minimum, in the south portion is a little less than
1,000. The broad valleys, which characterize the various Forks of
West Whitewater River, are cut in a sheet of old drift, over which
at a subsequent time, the Later Wisconsin moraine was deposited
Extensive outwash plains seem to occur along these valleys, be-
tween the fluvial terraces and upland, presenting low flat areas
underlain largely by either gravel or sand. The East Fork of the
‘Whitewater River has cut its channel into the Cincinnati lime-
stone, while some of the streams close to the Ohio line have cut
into the Niagaga limestone.

The geological epochs represented in the formations of this
county are the Cincinnati limestone and shales of the Ordovician
period, the Niagara limestone of the Silurian, the Later Wisconsin
drift and an older drift of the Pleistocene,

A zone of drift extending along the northern third and eastern
seventh of the county is underlain by the Niagara limestone; while
the drift covering the remaining portion is underlain by the Cin-
cinnati formation. The drift blanket, with exception of that in the
southeastern part of the county, ranges from 100 to 150 feet in
thickness,



Ripple marks in Richmond limestone, about five miles southwest of Richmond, Indiana. The distance from crest to crest is
about two feet to two feet and six inches. (Hole.)




Beds of stratified gravel and sand found in the G, R. and 1. gravel pit about one
mile northwest of Richmond. Note the cross-bedding at about the center.

A bed of hardpan as it appeared in a cut along the Pennsylvania Railway, one
and one-half miles west of Centerville,
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SOILS.

There are five soil types found in Wayne County, the Miami
clay loam, Miami silt loam, Miami loam and Miami black clay loam
occupying the upland, and the Huntington loam the bottom lands.
The following table shows the relative extent of each of these types.

AREAS OF DIFFERENT SOILS.

Sorw, %‘i‘{:_e Per Cent,
Miamielay doam. .. ... e 254 62.0
Miamisilt loam. .. ....... . 25 6
Miamiloam. .......ooo oo 55 13.4
Miami black elay loam........... ... . . 15 3.5
Huntington J0am...... ... 60 16.1
Totals.............oooviiin o e P 409 100.0

Miam1 Cray Loam.

Like in Henry and Rush counties the Miami clay loam ocenrs
both as sugar tree and white beech lands, but more frequently as
an intermediate between these. The subsoil of the sugar tree va-
riety is a gravelly or sandy clay or clay loam, while that of the
white beach is a heavy, tough clay with very little grit. A section
of the Miami clay loam taken 3 miles due south of Centerville
shows 4 inches of an ash gray soil, with very little organic matter
or grit; grading into 5 inches of a pale yellow clay, mottled with
yellow spots of iron hydrate. Underlying this are 5 inches of a
sandy drab clay with a bluish tinge. The clay is tough and heavy
and is penetrated with difficulty. Two feet of a fine sandy loam,
with a light yellow color and containing some gravel, occurs at the
bottom of this section, Quartzite, quartz, limestone, granite gneiss
and other rocks are found in the gravel. Glacial striations are
found on much of the limestone. Another section occurring 2 miles
northwest of Fountain City, which is about an average for the
county, has from 4 to 7 inches of a light medium gray soil, grading
into from 2 to 6 inches of a soil with a lighter color and about the
same texture. From 8 to 18 inches deeper the subsoil is a heavy,
tough dark brown clay, containing some limestone pebbles. It does
not crumble readily in the hand, but the light brown subsoil under-
lying it does. It also contains limestone pebbles and has a very
noticeable amount of tine sand.
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Although looked upon as a very undesirable soil a few decades
ago, a Miami clay loam farm today, if properly improved, is even
more desirable than one in the stream bottoms. A careful inguiry
from the leading farmers of the county concerning the Miami eclay
loam reveals the faet that the better farms produee on and aver-
age about fifty-three bushels of corn to the acre, while the average
farm produces about thirty-five. Fifteen bushels is an average
wheat and thirty-three oats crop. Clover yields one bushel of seed
and one and one-fourth tons of hay to the acre, timothy one and
one-fourth tons of hay and alfalfa two tons.

Among the main needs of the farms of the Miami clay loam are
tile, green manure, better cultivation, a careful selection of seed, a
systematic erop rotation, the feeding of more stock over the land
and a more intelligent utilization of commercial fertilizer.

About every farmer uses all of his stable manure on his farm
and is aware of the faet that there is no land in the county that is
helped as much and shows the effects as long as the Miami clay
loam. Tt is reported by farmers that the effects of stable manure
on this ground can be seen for twelve years. The following table
gives the results of the mechanical analyses of typical samples of
this type.

MECHANICAL ANALYSES OF THE MIAMI CLAY LOAM.

| N o
) ] 2 5
el 2 d g%
u LocaLITY. Description, Analyst. 5 & g & K]
-E ° 2 | & hE‘ .
g E g g = =5
2 E18 |2 |& |2 |88
33a | 3milessouthof | Clay Ioam, 0 to | U. S. Bureau of 4 23| 1.7 52| 5.0|70.7|14.4
Centerville. 4 inches. Soils.
33b | Uppersubsoilof | Clay loam, 4 to | U. S. Bureau of .2 1.2 1.8| 4.6 3.4 (67.8| 20.6
. 33a. 9 inches. Soils,
33¢ | Second subsoil | Sandy elay, 89to | U. S Bureau of 4 2.3 3.5 | 10.6 7.6 |40.2|35.1

of 33a. 14 inches. Soils.
33d | Third subsoil of | Finesandy loam | U. S. Bureauof | 1.9 | 5.0 | 5.4 (159 | 12.1 | 38.7 | 20.7
33a. 14 to 38 inches. ils.
36a | 2 miles north- | Clay loam, 0 to | U. S. Bureau of 4| 29| 3.3(11.8(14.1|50.5]|16.5

west of Foun- | 9 inches. Soils.
tain City.
36b | Subsoil of 36a. | Sandy clay,9to | U. S. Bureauof | 1.2 | 251 26| 7.7| 7.9)50.4|27.5
36 inches. Soils. !
2 | Central part of | Surface clay | A. E. Taylor.... 5 4 8] 2.2 25| 721|215
section 23 (12 loam, 0 to 10
E., 15 N. inches,
50a | 2 miles west of | Soil,0to9inch- | A. E. Taylor. .. 8] 14| 25| 53| 6.5|68.3]|14.0
. Abington, es.
50b | Subsoil of 50a. Sub:;loil, 0to 38 | ALE.Taylor....| 1.2 1.5| 3.7 7.2 |10.3 | 53.7 | 32.1
inches.
353 | 2milessouthof | Soil, 0 to 11 ! A.E.Taylor....| 15| 3.8| 82| 6.8|18.8 | 45.6 | 13.0
Hagerstown. inches.
57a | 2 miles west of | Soil, 0 to 10 | A. E. Taylor....| 1.7 | 2.1 42116126 520155
Williamsburg. | inches.
570 | Subsoil to 57a. | Subsoil, 0to 36 | A. E. Taylor....| 1.8 | 1.5 2.7 | 7.1| 82| 41.3( 40.1

inches. ]




SOIL ‘SURVEY OF WAYNE COUNTY. 65

Mramr Loaw.

The plow soil of the Miami loam varies between a medium and
dark brown and has an average thickness of 11 inches. It contains
more organic matter and sand, less silt and has a coarser texture
than the Miami clay loam. From 1 to 2 feet of the surface the sub-
soil varies between a dark reddish brown and a light or medium
vellow loam, becoming more sandy and gravelly as it is found
deeper in the section. Beds of gravel and sand are often found at
depths of 4 to 6 feet.

This type in Wayne County occurs between the Huntington
loam, which comprises the bottom lands along the stream courses,
and the Miami clay loam, which covers the lobate moraines; and
beyond the terminals of the lobate moraines. The gravel, sands,
rock flour and other material from which the Miami loam has been
derived, and which at present comprises largely the lower subsoil,
were likely a portion of the outwash from the lobate moraines at
the time the ice was melting, thus having the topographical position
at present of an outwash plain. The evidence pointing to such an
explanation would be (1) the fact that the soil is sandy and be-
comes more and more so as one goes down, (2) that beds of pure
gravel and sand are a rather frequent occurrence at 4 to 6 feet,
showing the sorting work of water; (3) that many of the limestone
pebbles contain glacial striz, indicating that they were not carried
very far by the water; and (4) that the topographical relations to th=
lobate moraines are just right for outwash plains. The surface of
the Miami loam is generally very level with a slight grade upward
toward the ridges and extending up on the side of the ridges for a
short distance, but in cases, especially west of the East Fork of the
“Whitewater River, this soil reaches far up the side of the ridge,
with considerable surface slope. In places it is very difficult to
tell where the higher terraces leave off and the outwash plains be-
gin, because of the close similarity in color, texture and topography.

The timber growing on this soil is the rock maple, black walnut,
red and yellow beech and other trees that do best when they have
a loose, warm soil and subsoil, so that their roots can readily pene-
trate downward. This gravelly and loose condition of the subsoil
gives a natural drainage so that very little tiling is needed.

The Miami loam is very early, warm and well aerated. Corn
crops average about forty-four hushels to the acre, while the m