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The average fall of snow, 22 inches, is extremely variable from
year t6 year. Since there is so little timber and most farm land
is almost free from obstruction like hedge rows or lines of weeds
along the wire fences, the snow drifts more than formerly. This
is frequently the cause of injury to fall sown grains.

The average date of last killing frost in the spring is April
16th; of the first in the fall October 19th. The earliest killing
frost in recent years occurred on September 21st and the latest re-
ported for the spring months was May 21st.

AGRICULTURE.

Since 'in the earlier stages of the agricultural devolopment of
this county only land with good natural drainage could be utilized,
the greater part of the black lands, or Clyde silty clay loam, re-
mained in nearly its original condition for many years. Somwe
small areas were reclaimed by individual efforts of farmers and
others later as a result of the construction of road ditches and co-
operation of owners of low lands within short distances of natural
outlets, but most of the larger bodies of black land have been
brought under cultivation within the last 25 or 30 years. With-
in this period the deep dredge ditches that form the upper part
of Eel River, Prairie Creek, and a number of other streams have
been brought to their present high degree of efficiency and thus
afford an adequate outlet for the hundreds of branches since con-
structed.

Practically all the black land has been relieved of standing
water or of any liability to injury from this cause. Nearly every
field consisting entirely or in part of the black clay loam has tile
drains, but in many instances a greater number are needed to iu-
sure a prompt lowering of the level of the ground water after
heavy rains. This is practicularly true of those large areas hav-
_ ing a substratum of heavy clay instead of gravel.

The next stage in the development of this artificial system
will be the extension of the tile drains into the Miami silt loam. As
suggested in the description of that type, such an improvement
is now almost as much of a necessity, considering the advancing
price of land and cost of producing crops, as was the surface
drainage of the black land some years ago.

The comparatively late development of so large a portion of
the arable lands has had the effect of conserving the virgin fer-
tility of the black lands until a period when improved machinery,
accessibility to markets, and the generally high price of grain ren-
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dered their cultivation extremely profitable. Fortunately the oc-
currence of this type is so common throughout the county that the
increase in average crop yields and the enhancement of land values
has been shared by the owners of hundreds of small farms.

The general trend of agriculture may be seen in the following
table complied from census returns:

PRODUCTION OF LEADING CROPS IN BOONE COUNTY.

X CorN. WaHEAT. . Oarts.
CENsUS.
Acres. Bu. Acres. Bu. Acres. Bu.
1910.. ...l 91,080 4,572,233 19,742 317,758 38,867 1,213,582
1000.. ... 81,472 3,912,050 34,900 266,710 3,207 119,330
1890. ...t 60,048 1,783,060 40,067 464,972 7,810 191,869
1880, ... v 63,087 2,280,742 33,679 623,289 4,285 117,070

Corn, oats, wheat, and clover are the chief crops. With regard
to cash value they rank in the order named, and in late years the
acreage of grain is in the same order with the clover acreage as
a rather changeable member of the group. Farmers no longer
consider wheat a profitable crop. The average net returns from
oats are more favorable, but neither of these crops would be so
generally grown were it not for the necessity of frequently seed-
ing the ground to grass or clover. This is recognized by all far-
mers having soil types other than the Clyde or Genesee as ab-
solutely indispensable in good farm management. In most in-
stances the problem of maintaining fertility is considered chiefly
in its relation to the production of corn. The steadily increasing
demand for this grain is stimulating interest in every means that
promises greater average yields. In the last few years many farm-
ers have used commercial fertilizers, and the probable result of
their more extensive employment is becoming a matter of great
interest.

In a report of this kind it is quite impracticable to go into
detail regarding commercial fertilizers or their probable effect up-
on crop yields. Loeal conditions enter so largely into the problem
that specifie directions or statements to be of any value whatever
must be based upon field experiments extending over a term of
years. But some principles of soil fertility and their application
to local conditions in this area may be considered.

The Miami soils require more thorough pre-crop preparation
than is usually given on the average farm. Whether by deeper
plowing, subsoiling, or frequent changes to deep rooted crops like
the clovers, the subsurface soil ought to be loosened and made as
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highly absorbent of moisture as possible. Tnstead of getting rid
of excess rainfall by a rapid surface discharge into the natural
drainage lines more of the water should be held in the soil and
upper subsoil until it is absorbed by the lower subsoil and the
underlying stratum. The structure of the latter, a sandy clay, is
highly favorable to such storage of moisture, but the compaect layer
between the depths of 12 to 25 inches in the Miami silt loam, and
to a less marked degree in the loam, prevents as effective absorp-
tion of heavy rainfalls as is desirable and tends to increase the
surface run-off, or at least to render the latter necessary in order
to prevent undue saturation of the surface soil.

The frequent occurrence of periods of deficient precipitation
in the months of July and August and consequent reduction in
yields of corn or other late maturing crops, emphasizes the need
of conserving as far as practicable the excess of rainfall that
usually occurs earlier in the season. Of course the average level
of the ground water must be held below 20 or 30 inches, but there
is no danger of its standing for any length of time above this
height in the types mentioned, or in any other where tile drains
have been installed.

The necessity of an increase of organic matter in the Miami
soils is discussed in the description of those types. It is needed
to improve their physical econdition and to insure a sufficient supply
of nitrogen for good crops of grain, which require a liberal supply
of this element. Its development in a soil is dependent largely
upon the presence of humus, or of decaying vegetable matter, and
the available supply will vary from year to year according to
heat, moisture and conditions of tillage.

Except to meet the requirements of some special crop, or to
hasten profitable yields on previously mismanaged land where the
results of a crop rotation with clover cannot be awaited, the use
of complete fertilizers does not seem advisable. Certainly none
of the expensive element, nitrogen, should be purchased, and chem-
ical analyses show that there is no lack of potash if the soil is
handled in a way to render it available. As to the profitable use
of phosphatic fertilizers no definite statements can be made. Tt
is a problem to be worked out by field experiments.*

In the last few years considerable quanities of commereial fer-
tilizer have been used, and their use is rapidly increasing. With
the exception of the potash used on the ‘‘chaffy lands’’ the most
of the brands have about the following composition; from 1 to

1 See Bulletin No. 155, Ind. Ex. Station.
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2 per cent. of nitrogen, 2 to 4 per cent. of potash (K20), and
from 6 to 8 per cent. of phosphoric acid (P205). The results
reported by farmers are variable, but in the main an increase of
both corn and wheat has usually followed the application of fer-
tilizers. Wheat has generally been improved both in quanity and
yield. .

In many instances the increased yield was due to the presence
of immediately available plant food where the natural sources of
supply were locked up through lack of organic matter and other-
wise bad physical condition of the soil. The very light colored
types, in such a wet spring as that of 1912 remain cold and inert
after the black ground has become warm and in good condition
for corn.

The following four-year rotation is practicable under present
conditions on most farms: 1st year, ecorn; 2d, oats or wheat, 3d,
clover with timothy and the hay harvested; 4th, land used for
pasture. The elimination of the small grain is favored by many
farmers were it not for the advantage these crops afford of seed-
ing the land to clover. Winter rye may be substituted for oats
or wheat and is a better nurse crop than the latter. Rape has
also been used for the same purpose, and furnishes excellent
pasture for hogs. Since the latter form so large a proportion of
live stock on most of the small farms, and also on many of the
larger ones, it is very desirable to reduce the acreage of small
grain and increase that of corn and forage crops.

‘With regard to maintenanee of fertility, dairying affords op-
portunity for the best methods of soil management. In the north-
eastern part of the county many farmers are engaging in this
business to a greater or less extent, since there is a milk condens-
ing plant at Sheridan which takes all the product the surrounding
country offers. In all parts of the county an increasing number
of farms are shipping milk or cream to Indianapolis. This busi-
ness is causing much attention to be given to the problem of secur-
ing cheaper feed. Several hundred silos have been constructed
chiefly to afford better feed for dairy cows but also for other
stock, as the advantages of the method become better known.

Much interest is taken in the cultivation of alfalfa, and so far
efforts to establish this valuable forage plant have not been en-
tirely successful. The best observed results were on well drained
bottom land. This is probably due to the rather high degree of
fertility. abundant moisture supply at moderate depths, and free-
dom from acidity in the soil. On the Miami silt loam there are
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a few small fields that have stood a number of years, but in many
instances on this type the roots of the plant turn brown and die.
Blue grass usually spreads into fields of alfalfa in a few years and
so thins the stand that it is no longer profitable.

Alfalfa requires a fertile soil in which the drainage and aera-
tion to a depth of several feet is excellent, suitable for the best
growth of eorn. It also needs much water during practically the
entire growing season, so that a  good reserve ol moisture in the
lower subsoil, or at somewhat greater depths is almost a necessity.
Another prime requisite is lime. The soil and subsoil of normal
types can hardly contain too large a percentage of this material.
If the soil is not inoculated with the bacteria necessary to this
plant no very long continued growth will be made. These soil
conditions must be assured and in addition a very thorough prep-
aration of the seedbed is necessary and freedom from competition:
of grass or weeds during early growth must be assured.

In this area the Miami types are too deficient in humus and
lime to suit alfalfa. After becoming established the large amount
of carbonate in the lower subsoil might prove sufficient for the
plant requirements, but in its early stages the acidity of the sur-
face soil is decidedly unfavorable. Well drained Clyde silty clay
loam should prove satisfactory, especially if a permanent supply
of water is within 8 to 10 fezt of the surface. Those phases where
lime nodules or slightly caleareous clay ocecur in the subsoil should
be selected, other conditions being favorable. But liming of the
soil and also inoculation doubtless is necessary in all cases.

Tomatoes are the only truck crop grown to any extent in this
county. There is a canning factory at Lebanon, and several of
the smaller towns are shipping points from which canneries at In-
dianapolis secure their stock. The crop in 1912 was generally poor
on account of the unfavorable season. The previous years’ yields
of from 8 to 10 tons per acre are secured in good seasons and the
contract price is about $9 per ton. The black soils usually make
the heavier yields.

On both Prairie Creek and Eel River there are locations where
the Clyde silty clay loam affords good sites for the cultivation of
celery and onions, these crops requiring very loose rich seils and
an abundant water supply. It seems possible that supplemental
irrigation on a scale practicable to assure success with small acre-
ages of these crops could be successfully practiced in certain loca-
tions along these deep dredge ditches.
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The same observations apply to the cultivation of strawberries
near the streams. The fruit could be successfully grown almost
anywhere except on the Muck and on the heaviest phase of the
Miami silt loam. The local markets are very poorly supplied with
this or other small fruits of desirable quality.

Little attention is paid to the production of apples or pears
on a commercial scale. The orchards are generally small and in
most instances not well cared for. The opportunity for fruit cul-
ture here is quite as good as in most sections in the adjoining
States. The Miami loam affords most excellent sites for orchards,
and the proximity to Indianapolis assures a ready market for all
that eould be grown. Besides the well recognized requirements of
pruning, spraying, and proper cultivation, a co-operative plan of
marketing would be necessary. Sinee most farmers are able to
make fair returns from their land without such an effort, it is not
probable that fruit growing will become a business of great im-
portance.

SOILS.

The surface formations of this county consist of glacial ma-
terial known geologically as the early Wisconsin drift covered by
a thin layer of wind-blown loess. The thickness of the drift is
quite variable, ranging from less than 50 to more than 150 feet.
The average, at a very rough estimate, may be placed at less than
100 feet. The older drift sheets and the sedimentary rocks are
thus buried so deeply they exert no influence upon the soils.

In general the first 10 to 15 feet of the Wisconsin material is
a very light brown or pale yellowish mixture of fine sand, silt, and
clay carrying a large proportion of gravel and small stones. The
latter consist largely of granites and various kinds of hard, dark
colored rocks apparently as resistant to decay as the quartzic grav-
el, and with some schistose and gneissic fragments. As a rule there -
is not much sandstone or shale, but pieces of limestone are usually
abundant from within 4 to 5 feet of the surface downward. The
matrix in which these are imbedded varies in composition, but
there is almost everywhere a rather high percentage of fine sand,
so that the material is porous. The surface of artificial exposures
usually weathers to a loose, friable silty or fine sandy loam of light
color. With few exceptions, it contains sufficient lime to react
freely with hydrochlorie acid.

Notwithstanding the fact that bowlders and coarser material
are scattered through this silty material near the surface, it is
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generally conceded by geologists that it represents a reworked gla-
cial deposit transported to its present position by wind action.
This material has entered into the composition of the soils over a
large part of the county, but it is an important constituent only
of the Montgomery silt loam along the western border.

The above description is applicable to the glacial material, or
till, of the uplands in general, but along the creek valleys and in
many of the depressions that were formerly lakes the light-colored
bowlder clay gives place to beds of gravel. The substrata of the
terraces on Sugar and Eagle creeks are irregularly stratified sand
and gravel, and pockets, or streaks, of this material occur along
many of the small branches forming the substratum of the black
soils.

But neither the bowlder clay nor the gravel beds directly form
the soils, except in areas of very limited extent. Almost every-
where the glacial material is covered with a silt or silty clay layer
having an average depth of about 30 inches. Its mechanical com-
position and general appearance, as well as its relation to the topo-
graphy, is strongly suggestive of a loess. Over practically all the
uplands and on all the higher terracés of the larger streams this
silty material forms an almost unbroken surface mantle. On the
short, steep slopes near the creeks and on the apex of the sharper
ridges and mounds it is either very thin or has been modified
through loss of its finest particles by erosion and through admix-
ture with the underlying till. On all the wider divides and where-
ever the surface is but moderately rolling or undulating the silty
surface stratum is present. Its rather uniform depth and the per-
sistence with which it invests all the major topographic irregu-
larities is remarkable. To this fact must be attributed the wide
extent of fertile, stone free soils of this and adjoining counties.

Through the various agencies of weathering, as erosion, oxida-
tion, and effect of vegetable covering, there has been more or less
modification of the silty layer, and several distinet soil types have
thus been formed.

On the gently undulating uplands and on the wider terrace
there has been least change in depth and composition of the silty
stratum. In such locations the depth is seldom less than 2 feet and
very rarely exceeds b feet. In the first 10 or 15 inches silt par-
ticles usually form as much as 50 to 60 per cent. of the soil, with
very fine sand as the next highest component. Between the depths
of 15 to 30 inches there is a rapid increase in the percentage of
clay, so that this zone is usually a stiff, silty clay loam, not quite
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so favorable to good moisture conditions as if the texture were a
little coarser. At 30 or 40 inches there is usually a fairly well
marked contact between the silty clay and the underlying glacial
material, which at this depth is reddish brown elay, with more or
less sand and gravel.

The light color of the silty surface soil is due to lack of organic
matter, a result of the original timber cover. The coloration of
the middle and lower subsoil is determined chiefly by drainage
conditions, or may be taken as an indicator of the average mois-
ture content. Owing to the somewhat imperfect internal drainage
and aeration that are characteristic of most of the silty material,
where it exceeds two feet in depth light gray and pale yellowish
tints prevail, with more or less mottling. As a rule there has not
been much segregation of the iron content, so that ‘‘buckshot’’ or
small coneretions are seldom abundant.

‘Wherever such general conditions as these prevail the soil type
locally known as ‘‘clay land’’ has been developed. In this sur-
vey the name Miami silt loam is used and has been given wider
application than the local term. The latter is often restricted by
farmers to the heaviest and deepest phase of the silt loam where
its inability to endure wet weather occasions considerable difficulty
in tillage.

Wherever the surface inclination is quite pronounced as on
the flanks of the innumerable morainic mounds and in the vicinity
of the larger creeks, the silty layer is not only thinner than else-
where but it is also coarser in texture. This it due to erosion,
whereby much of the silt and clay have been removed, leaving the
fine sand, or coarsest constituents, as permanent soil material,
usually a silty fine sand. In most instances there is more or less
gravel scattered over the surface and stones from the bowlder clay
beneath are frequently exposed. In such locations the compara-
tively coarse texture of the surface soil and the presence of the
sandy bowlder clay within a foot or two of the surface induces so
much better circulation of soil water and air to a depth of several
feet that a distinet soil type has been developed. It has been
correlated with the Miami loam, but is generally known through-
out the section of the State as ‘‘sugar tree land.”” Tt is distin-
guished from the silt loam by rolling topography, coarser texture
of soil grains, and the uniformly brown tints that prevail in soil
and subsoil. These physical properties are very favorable to the
maintenance of equitable moisture conditions, a factor of highest
agricultural importance. It is also probable that the total quan-
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tity of available mineral plant food is somewhat higher in the
3-foot soil secticn, including as it does more or less of the glacial
material, than in more thoroughly leached and weathered silt.
This is the case with regard to lime and doubtless applicable in
some measure to other essential minerals.

The Clyde silty clay loam, or the ‘‘black land’’, is distinguished
from the preceding types by the high content of organic matter.
The latter is chiefly in the form of carbonaceous material, or veg-
etable tissue in the condition which it acquires when decomposed
under water, or where air is mostly excluded. It is doubtless less
active as an element of soil fertility than the brown humus which
results from the decay of plant remains upon the surface, or in
the first few inches of a well drained soil. The abundance of this
black humus which often extends to a depth of 18 or 20 inches,
imparts a fine physical structure to a soil that would otherwise be
a heavy clay or clay loam.

The type owes its origin primarily to lack of surface drainage
and to the character of vegetation such conditions imposed. While
most of the ‘‘black lands’’ were timbered when the first settlers
entered the region, up to a comparatively recent period the low
areas are illy drained prairies or marshes in which grassy vegeta-
tion prevailed. Indeed many areas of limited extent were in the
latter condition until artificially drained. It was during the prairie
stage that the black humus accumulated, with lesser accretions,
perhaps, after the encroachment of the forest from the adjoining
higher ground.

In some of this type there is still such an excess of vegetable
matter in the surface soil that the latter is ‘‘mucky’’, or as it is
locally called ‘‘chaffy ground.”’

A few areas of true Muck are found but its depth seldom ex-
ceeds 15 or 20 inches. The subsoil of some of the Muck is a highly
calcareous clay, a marl in some instances. The rather high per-
centage of lime in the Clyde silty clay loam is probably due to
the former abundance of this mineral in the subsoil, when the lat-
ter was in the same condition as the clay under the present muck
beds. As the natural drainage improved the lime was reduced,
but there is still sufficient of it to most favorably affect the fertility
of the soil. .

The alluvial soils consist of material from both the glacial de-
posit and its silty covering. The latter has doubtless contributed
the more on account of its greater surface exposure. As a rule fine
sand and silt are the chief components of the bottom land types.

8—-33700
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Coarse surface material does not usually occur, except in the im-
mediate vicinity of the larger streams, although sand and gravel
commonly form the substratum. With one exception, the Genesee
loam, there is a remarkably low content of organic matter in the
alluvial types. This is true of virgin land as well as that which
has been cultivated many years. The prevailing color of both soil
and subsoil is a shade of brown that may be deseribed as a ‘‘min-
eral brown’’ in contradistinction to the darker brown of the soils
having a moderately high percentage of vegetable matter. This
is principally owing to the good drainage and aeration that most
of these soils enjoy, induced by their elevation above the stream
channels, their open structure, and the presence of a gravelly sub-
stratum. Notwithstanding their deficiency in humus, these brown
soils are very productive and show few signs of exhaustion, al-
though cropped almost continously to grain for many years.

CuypE SiLty Cray Loaw. wrtr b

The surface soil of the Clyde silty clay loam to a depth of 8
or 10 inches is a black silty clay loam having a high content of
silt. The organic matter content is high and consists almost en-
tirely of black humus, rather than the brownish-black vegetable
mould commonly ocecurring in upland soils or in land where the
organic matter is of more recent origin. The relatively. high per-
centage of humus imparts a friable or mellow property to the soil
very apparent in cultivated fields. The ‘‘erum structure,’’ or ten-
dency to assume a finely granular condition, so desirable in all
soils, is remarkably well developed in most of this type. This
property, being a function of the humus content, is dependent
upon the amount as well as the condition of vegetable debris pres-
ent. Where there is a very high percentage of organic matter
the soil is somewhat spongy and approaches muck, while in other
places the organic content is mnot more than sufficient to impart
a black color and good physical properties to what would other-
wise be a heavy, compact soil.

Below the surface soil and to a depth varying from 15 to 25
inches the material is a silty clay loam of black to dark drab color.
This part of the material is usually quite compact, in many in-
stances rather gummy. It would be much more resistant to pene-
tration to any implement and less pervious to water were it not
that the organic matter it contains gives it a well-developed, granii-
lar structure. Exposures in ditches of this layer usually show it
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to have a coarsely cubical or blocky structure that greatly facili-
tates aeration and subdrainage.

- The lower part of the 3-foot soil section is usually a smooth,
plastic silty clay of yellowish-gray color, mottled faintly with
brown iron stains. In places the subsoil is a yellowish-brown silty
clay where immediately underlain by gravelly material. Tt seldom
has the granular structure characteristic of the middle soil stra-
tum. It is less pervious as a rule, although varying considerably in
this respect, often within a few rods or even in the same boring.
The coloration usually indicates the natural drainage conditions.
In many places a gravelly clay is found a little below the subsoil
proper, at depths of from 30 to 40 inches. In such instances its
presence is indicated by numerous small pebbles upon the surface,
or the proximity of a gravel pit in which loose sand and gravel
are found at less than 5 or 6 feet. Such land is in condition for
, tillage sooner after a rain than those larger areas where clay is
- the basal material to a considerable depth.

The above description is applicable to most of the black land in
this county. The greater portion of all the larger tracts comsist
of soil having essentially these characteristics. The smaller areas,
the more or less isolated bodies of less than 40 acres and the in-
numerable narrow and rather illy defined swales found almost
everywhere in the uplands present variations of this type rang-
ing from very black, loose soils to those but slightly darker colored
and nearly as firm as the adjoining Miami silt loam. As a rule the
central part of the small areas corresponds very well with the
type description, but the outer portion, or in many instances all
of the body of black land, has a firm, silty soil, very black but
never approaching a ‘‘muck’’ condition. In such places the sub-
soil is usually a dull yellow or yellowish brown clay or clay loam.
The latter is not generally so heavy, nor inclined to be so ‘‘gummy’’
as the subsoil of some of the larger areas of the type, the color
being indicative of the better underdrainage. The soil has a well
developed, granular, with a consequent tendency to a grainy, fri-
able structure that is highly favorable to easy tillage.

Such comparatively light colored developments of the type oc-
cur everywhere in intimate association with the typical soil, but
in Jefferson, Jackson, Clinton and Marion townships this phase is
the most commonly found. In many instances it simply repre-
sents the condition which the type assumes after many years of
cultivation. The small areas were generally drained years before
the larger ones were reclaimed. The latter still have, in most
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cases, a very large content of organic remains that has not yet been
reduced by long continued cultivation or thoroughly mixed with
mineral matter from the subsoil by plowing and other operations
of tillage.

Along the upper course of the drainage lines, where the ob-
structed drainage of the ponds and sloughs begin to take some defi-
nite direction and form a channel, the Clyde silty clay loam re-
sembles an alluvium. There is more or less sand in the soil and
the subsoil is usually a mixed material, quite heavy but admitting
of an easier movement of water through it than is possible in the
light colored clay subsoil of most of the type.

These various phases of the type are important chiefly with
respect to convenience of tillage and economy in drainage. Some
of this land that has been in cultivation for many years has lost
so much of its original high percentage of organic matter that the

ground is inclined to become cloddy unless carefully managed. °

This is the first stage in the gradual decrease of the black organic
matter subsequent to continued tillage. In all the larger bodies,
and often in those that are mere ‘‘pot holes’’ or sharp depressions
in the uplands there are some places where the soil still has such
an excessive proportion of vegetable matter that the surface is
‘“‘chaffy’’ or resembles muck. All of these will improve in course
of time. Deep plowing, in order to mix the loose material with
the gummy clay subsoil, is to be recommended and the admixture
of silt and sand from the surrounding land may be encouraged.
Such places may be profitably treated with potash, as suggested
for the cultivation of corn on the Muck.

It is impracticable to represent these varations in the type on
a map of the scale used in this survey, because two or more fairly
well defined phases are usually involved in every area, however
small. In many of the larger ones in the southern part of the
county every gradation may be found from a brown silt loam at the
margin to a mucky soil in the lowest places.

Limited areas of the type were grassy marshes when the first
settlers came to this county, but most of the type was heavily tim-
bered. Excepting the places where the soil was practically muck
or essentially a permanent swamp, the timber consisted chiefly of
swamp white oak, pin and burr oak, silvery maple. black ash, and
elm. Hickory was abundant on those areas of this type which ap-
proaches the Miami silt loam. All of these species are still seen in
woodlots where the black soil is found. In small pon:ds where water
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stood the most of the year buttonwood bushes, willow, and ocea-
sionally cottonwood were the characteristic varieties.

With the exception of a very few small ponds or an occasional
slough, all this black land has been artifically drained. In the
central townships thousands of rods of 4 to 8-inch tile have been
laid in recent years. The main line and principal laterals of the
several extensive drainage systems are complete, but more branch
lines could be profitably installed. Most of the areas in the re-
mainder of the county are well drained, both open and tiled ditches
being employed. As a rule few landowners consider any further
ditching necessary than what is required to provide prompt relief
from excess water. The suggestions concerning the advantage of
installing tile drains in the Miami silt loam apply equally well
to parts of this type. Where there is a heavy, compact subsoil,
better aeration would be secured if tile drains were laid a few
rods apart. As the surface soil becomes more compact through
exhaustion of its present liberal supply of humus the advantage of
the improvment suggested will become more apparent. In most
instances the average level of the ground water in all flat or
markedly depressed areas is only a little below the bottom of the
ditch or tiles.

The average yields of corn on the Clyde silty clay loam may
be placed at about 50 bushels per acre. On most well managed
farms 60 to 70 bushels is a common yield and returns ot 80 and
100 are not uncommon. The quality in most instances is not so
_good as that of the lighter colored soils. Practically all of this
land endures continuous cropping to this grain remarkably well.
Some fields have had little change to other crops for twenty years
and still give good average yields. .

Oats fall down or lodge badly in wet seasons. On the firmer
ground in dry years the returns are satisfactory, from 40 to 60
bushels being commonly secured. The yield of wheat is most vari-
ously reported, indicating the varying effects of drainage, time of
seeding, and seasonal conditions. In most years yields of 25
bushels are above the average, although this is quite frequently
exceeded. In the winter of 1911-1912 this crop suffered great
injury by accumulation of ice in the low places.

Timothy and blue grass make a vigorous growth on this soil,
but the quality in each case is somewhat below that of the grasses
on lighter soils. Clover also makes a vigorous growth. The soil
is seldom acid and in many instances lime nodules are found in
the lower subsoil. Alfalfa should do well on well drained ground
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MECHANICAL ANALYSIS OF CLYDE SILTY CLAY LOAM.

ELEIS| .

3 O 5 g

g & Ay &) o s

[V I E [ 5. « &
No. DESCRIPTION. 3 e g [T ] g 3

» ] w2 el [N &)

2 x a g | .50 4 &

&} 2 2 n | Py & A

AR RE AR R

E|S|E|& |8 |80
281126 | Soil..............oo 0.2 1.2 2.2 6.7 7.0 58.0 | 24.5
281127 | Subsoil......... ... .. ...l .2 1.4 2.2 6.8 7.9 62.1 19.4
281128 | Lower Subsoil.............................. .0 .0 9| 3.2 | 4.9 )|68.4| 22.0

where corn does well without potash. A phase that is neither very
chaffy nor exceptionally gummy just below the plow line should
be selected. Since this plant requires much water, location where
the water table is about three or four feet from the surface should
prove most suitable in this respect. It is probable that lime and
stable manure if free from weed and blue grass seed, would be
beneficial. In places the litmus paper test showed the soil to be
slightly acid. To favor the proper inoculation soil from an alfalfa
field should be scattered on the ground. It is also suggested that
the common sweet clover might be encouraged to grow along ditches
where seeding to alfalfa is intended. This plant is indicative of
conditions suitable for the alfalfa. However, if alfalfa is seeded
to this soil it would be advisable to correct any acidity of the soil.

Miamr Sint Loam.

The Miami silt loam is the light colered upland soil commonly.
called ‘“clay land.”” Tt is the dominant type in the county.

To a depth of about 10 inches the soil is a light gray silt, varia-
tions in shade ranging from ashy gray when dry to a pronounced
brownish gray as the characteristic color under usual moisture
conditions. Silt and very fine sand constitute the greater part of
the material, but there is usually a little medium sand present
and in most instances a few pebbles. A hand sample, if dry, has
a rather fine, floury feel, with a little coarse grit, and there is a
noticeable lack of granulation, or the ‘‘crum’’ structure so easily
observable in the black soils. There is usually very little humus,
even virgin soil containing no visible quantity of vegetable matter
below 5 or 6 inches.

The subsoil to a depth of 25 or 30 inches is a stiff clay, tech-
nically a silty clay loam, sinee silt and clay, the smallest kind of
soil particles, make up most of the mass. The upper part of the
subsoil is generally a mottled gray and yellow silty loam, only a
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little less friable than the surface soil, but with slight increase in
depth the physical properties of a clay are very apparent. As a
rule the material has a rather high degree of plasticity if wet and
is so tenacious as to offer considerable resistance to penetration
by any implement. With the usual moisture content it is stiff and
crumbly, but there is not a marked development of the granular
structure noticeable in clayey subsoils of types having much organic
matter in the surface soils. This stratum is not impervious but
heaviest phases admit of a slow gravitational movement of excess
water and of rather poor aeration.

The color is variable, but in most instances the upper part of
this substratum is light gray, more or less mottled with pale yel-
lowish streaks. In the lower portion brown or reddish brown
tints more commonly prevail, but not infrequently brown and gray-
ish mottlings occur throughout the entire stratum, with some very
light colored streaks due to unequal oxidation and suggestive of
ineffective. . subdrainage. Soft, black iron concretions sometimes
are numerous in poorly drained places, occurring chiefly in the
soil and upper subsoil. ;

The lower portion of the 3-foot section is usually a brownish
clay or clay loam containing considerable sand and gravel. This
coarse material gives it a comparatively open, porous struecture
and the difference in physical character between this stratum and
the silty clay above is very marked. The line of contact is fairly
well defined and usually occurs between 25 and 40 inches below
the surface. At a little greater depth the clay is more sandy, with
gravel and stones forming an appreciable portion of the entire
mass. The brownish coloration due to oxidation and other pro-
cesses of weathering extends a few feet further down and then
gives place to the light yellowish tints of the comparatively un-
altered glacial material.

The Miami silt loam almost everywhere in this area has this
characteristic structure, a gray silty surface soil grading down-
ward to a mottled silty clay subsoil that at 25 or 30 inches is under-
lain by brown sandy gravelly clay. There are departures from
this type with respect to the depth and color of the soil and thick-
ness of the middle subsoil, as well as variations in the relative
proportions of sand, a silt, and clay in each, that cause some dif-
ference in the moisture relations and tillage requirements. As a
rule all such variations are toward the Clyde soil on the one hand
or the so-called ‘‘sugar tree land’’ on the other; and their occur-
rence is generally indicated by surface configurations similar to
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the topography characteristic of one or the other of these types.
On local elevations and the short steep slopes or banks near ditches
the soil is essentially the Miami loam and corresponds to the des-
cription of that type. In depressions the darker color is due to
a greater content of humus and the loaminess is further inc¢reased
in most old fields by material washed from adjoining higher
grounds.

The surface of most of the Miami silt loam is undulating to
very moderately rolling. On some of the pronounced slopes that
are concave downward rather than arched, or convex upward, the
silty clay is deeper than the average elsewhere, causing rather poor
underdrainage. This is very often evident in the light gray color
¢f soil and the presence, in some instances, of small brown iron
concretions. The upper subsoil is usually a whitish, putty-like
silt, with abundant pale-yellow mottlings. The lower subsoil is
often a tough, bluish clay and the sandy substratum js:not found
at less than 4 feet. These ‘‘clay spots’’ are also foungd on land
that is nearly level, but the poor drainage is due to the structure
of the subsoil rather than lack of surface inclination. Fortunately
such phases are limited to small spots, seldom more than an acre
or two in one body, but approaches toward this heavy phase are
very common in all sections of the county, possibly a little more in
the western and southwestern townships than in the eastern ones,
on account of the slightly greater average depth of the silt. They
are more frequently found in large bodies of the type than in
small areas, and on low swells rising but a few feet above adjoining
black lands than on divides that have a pronounced decline toward
a well defined drainage line. In many instances the light color
of the soil and its tendency to a putty-like consistency when wet is
due to exhaustion of the humus through long-continued cultiva-
tion. On account of their small size and lack of pronounced strue-
tural or textural differences when compared with the normal type,
it is impracticable to outline these areas. For the same reason it
is impossible to show the hundreds of small mounds, ranging in
size from a few square rods to a few acres, where the soil ap-
proaches the Miami loam in color and texture.

All of this type was originally forested. The timmber was a
mixed growth of hardwoods with less tendency toward the domi-
nance of certain species than obtained upon the black soils or the
‘‘sugar tree land.”” While on the latter hard maple and black
walnut were the characteristic varieties, they also formed much of
the forest on the Miami silt loam, and the woodland pastures on

«
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this type usually include specimens of these trees. On the heavy
phase described in the preceding paragraphs beech was the most
abundant species, and ‘‘beech land’’ is a local term often applied
to these soils. In depressions inclined to be ‘‘seepy’’ and where
the surface drainage is poor, ash, elm, and hickory were more com-
mon. The originally meagre supply of humus was due to this
forest cover, for well drained timber lands accumulate but little
vegetable remains below the immediate surface soil. There were
formerly many boulders of various size, but most of them have
been removed to fence lines or used in farm buildings. Small
stones are usually found on the slight elevations and slopes near
streams.

With the exception of wood lots, practically all this type is
cultivated. Taking the type as a whole, the average yield of corn
is probably less than 40 bushels certainly not much above this esti-
mate. On many farms where frequent changes to clover have been
practiced ‘the average production is from 50 to 60 bushels or even
more in favorable seasons.

The average yield of wheat has declined during the last 20

years. Formerly returns of from 25 to 30 bushels were frequently

secured, but in recent years from 15 to 20 bushels are more com-
monly reported. This decrease is doubtless due in part to causes
not attributable to the soil, but this type seems to have suffered a
greater decline than other soils in yields of this grain.

Oats do best in seasons of abundant rainfall. They will make
a good growth and usually stand up well. In 1912 about 50
bushels per acre were matured, though not subsequently saved in
good condition. Oats require much moisture in a comparatively
short period. The heavier phases of this type have too tight a
subsoil to admit of as rapid delivery of water as seems necessary
for the best development of the oat plant, except in seasons of
very frequent rains. In dry seasons the crop is usually poor on
the heavier phases or on land that is in bad condition through long
tillage to corn.

Timothy does well on this type and the quality of hay is better
than that from the Clyde soils. This is also true with respect to
corn. Clover does not, in most years, make so rapid a growth or
produce so much hay as on the Clyde silty clay loam. Since the
surface soil is so generally acid it is somewhat remarkable that so
little difficulty is experienced in getting a stand or maintaining it
for several years. In most cases failure to secure a stand may be
attributable to seasonal conditions or improper management.
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Tomatoes, potatoes, and garden crops are successfully growu
on this silt loam. The difference in yields, other conditions being
equal, coincides pretty closely with observable variations in the
humus content of the soil and to a less degree in the character or
structure of the subsoil. This, of course, is true regarding all
crops, but is most in evidence with those that are more exacting
in their requirements than corn or small grains.

The origin of this type and its general mineralogical composi-
tion, as well as some chemical determinations, are discussed in
previous chapters. There is no evidence of a marked deficiency in
the mineral elements of fertility. Lime is needed in the surface
soil to correct acidity but in the lower subsoil there is a relatively
large quantity of this mineral. To the deficiency of inorganic
matter is due the lack of available nitrates so often indicated in
the slow growth of the corn. The bad physical condition of the
soil is also caused chiefly by the low content of humus. The
mechanical composition is highly favorable to easy amd effective
tillage, but without some vegetable matter there will be'la decided
tendency to pack after rains, and to remain cold and wet in the
spring after darker soils are in good condition. Whether these -’
undesirable conditions are improved by applications of barnyard
manure or by a return to the soil of green crops is a matter of
farm management. The effects on the soil are essentially the same.
In most cases, however, not enough vegetable matter is put back
into the ground. There should be enough to give the soil a darker
color and a noticeable increase in the granulation, or ‘‘erumb’’
structure, when compared with the ashy gray soil of fields that
have long been subject to tillage with few changes to grass. Clover
and alfalfa are especially beneficial to this type. Besides adding
available nitrogen the deep penetration of their roots and their
subsequent decay renders the subsoil much more permeable to air
and water.

Deep plowing should be practiced, but this does not mean that
the yellowish silty clay of the subsurface soil should be turned up,
with the highly probable result of forming clods or packing to a
close crust, as it is likely to do under the usual conditions of spring
plowing. The depth should be increased as the effects of previous
tillage and influence of the humus is apparent. Subsoiling or any
process that renders the subsoil more permeable to air will give
direct and lasting benefit.

‘While not practicable to loosen up or otherwise materially alter
the structure of the middle subsoil by tillage, its physical condi-
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tion, or rather its influence upon the moisture content of the entire
soil section, may be changed by tile drainage. The surface drain-
age of all the type is good, but the tight subsoil, as previously
stated, is too retentive of moisture. The water movement both
downward and laterally, is rather slow. Tile drains would facili-
tate this movement, thus hastening relief after heavy rains. In
dry periods the soil moisture would be increased by the more rapid
circulation of the air through the subsoil, because there is consider-
able condensation of moisture upon the soil grains by this process.
During ecritical periods in crop development such increase in the
total amount of soil water may prove of greatest value. This is
doubtless the chief cause of corn making a steadier growth in dry
weather over tile drains. In a number of instances a rather incom-
plete system has been installed and the results are very apparent,
and the owners of the land state that the increased returns soon
pay for the improvement.

All the;heavier phases of the type, regardless of local elevation,
need tile drainage and all would be benefited by the extension of
the laterals that have already been laid in the adjoining Clyde
soils. The size of the tile and the distance apart of the lines should
be governed by the surface configurations of the ficlds and also by
the character of the subsoil. Where the clay is especially tight and
the depth to the brownish sandy clay is 4 or 5 feet ditches a few
rods apart are needed. In the more sandy phase and where the
subsoil is more porous the lines need not be close together.

With the improvement suggested above, deeper tillage and an
increase in the humus supply this soil would prove very nearly as
valuable for corn as the Clyde soils, while its adaptability to other
stable crops would be enhanced and the average yields less depend-
ent upon seasonal conditions.

Miam1 Loam.

The soil of the Miami loam is a light brownish gray silty loam.
In many instances, as on the tops of the slight elevations that are
a characteristic feature of the type, the soil is a brown sandy loam
On the hillsides there is a considerable textural variation, but silt
and fine sand are the chief components, there being but a small
percentage of clay and seldom any coarse sand. The organic mat-
ter content is everywhere low, and therefore, the surface when dry
has a grayish color but not so light a shade as the dry surface of
the Miami silt loam. The moist soil invariably has a pronounced
brownish tint, approaching reddish brown on gravelly slopes.
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There is usually a little gravel scattered through the soil and occa-
sionally some small stones, but such material is not very abundant
except upon the crests of some of the mounds, and on a few small
spots on comparatively level ground.

The subsoil from 10 to 15 inches below the surface to a depth
of three or four feet is usually a brown or dull reddish brown clay.
It is rather heavy and compact and these qualities would be more
pronounced were it not for the coarse angular sand and small bits
of gravel that it contains. This coarse material, with some fine
sand, increases the porosity and imparts a degree of friability that
would otherwise be lacking. The sand and gravel usually increases
with depth, so that at 4 or 5 feet the material is a clay loam, or in
many instances a sandy clay. In some places the underlying
stratum is comparatively loose gravel and the total thickness of soil
and clay subsoil may not exceed 4 or 5 feet, but such conditions are
not of common occurrence and are usually limited to areas of a
few acres. The clay substratum is evidently of suffieient thick-
ness to be a good moisture reservoir and the capillary mpvement of
the soil moisture is not affected, with regard to average crop re-
quirements, by beds of gravel, even where the latter are known to
be present at moderate depths.

This type is the prevalent soil in the rolling to moderately hilly
sections of the uplands. The largest tract is a few miles southeast
of Whitestown. The surface consists of mounds and rather nar-
row ridges quite irregularly disposed and of unequal height. The
local relief, that is, the difference in elevation in any 20 or 40 aexrc
field is usually less than 30 to 40 feet; but the difference in eleva-
tion of the higher hills near the railroad and the s.opes near Fish-
back Creek is much greater. All the land is tillable and very little
is so rolling as to erode seriously. The higher ground is in part
gravelly and is somewhat stony. The lower slopes of the larger
ridges have a more silty soil than the higher ground, but the varia-
tion in this respect is not of great importance for the clay or sandy
clay subsoil largely determines the physieal conditions with regard
to drainage, aeration, and average moisture content.

The areas east of Jamestown have somewhat similar topogra-
phy, but most of this land is less gravelly than that near Whites-
town and the soil varies from a fine sandy loam to a silt loam.

These small areas are most numerous in the western and south-
western parts of the county, and there are some very itonspicuous
elevations a few miles east and north of Lebanon having a sandy
phase of this soil. Those in the northeastern townships have but
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slight elevations above the surrounding land. Atl the morainic
hills or innumerable small elevations occurring throughout the
county have in general this type of soil. In many instances the
surface soil, even to the crest of the elevation, is a silt loam, but
as a rule the slightly reddish sandy clay subsoil prevails, insuring
good aeration and underdrainage. The -mounds and ridges when-
ever of sufficient size have been indicated on the map. In many
such cases the extent of the fine sandy loam is exaggerated, for on
the flanks of the mounds there is frequently a whitish silt loam
with a tight silty clay subsoil to a depth of 2 to 3 feet. This close
structurai subsoil imparts to these places about the same physiecal
properiies as distinguish the ‘‘clay spots’’ in the Miami silt loam.

These knolls and ridges are favorite sites for farm buildings.
It is noticesble that apple trees on such locations average larger
and evidently are longer lived than those on lower grounds. In
some measure this may be due to the earlier improvements made
compared with those on the Miami silt loam, but the soil in general
is well adapted to the apple. This tree prefers a moderately loamy
or friable surface soil with well drained clay or clay loam subsoil.
The air drainage in orchards on the morainic hills is also a factor
of importance in the average productiveness of the trees.

In the areas of Miami loam embracing the rolling to moderately
hilly lands along the creeks, the surface features have been deter-
mined in large measure by erosion. These include the low bluffs
that form the sides of the valleys of Sugar and Eagle creeks and
the limited areas of broken ground on ravines breaking through
these bluffy hills. In a few instances elsewhere short steep hill-
sides form a considerable part of the fields through which small
drainage lines extend ; but with these exceptions this land is easily
tilled with the usual farm implements. The soil on the crests of
the broader sides approaches the Miami silt loam, while on the
steep slopes it is more sandy and gravel and stones are usually
numerous, but never so abundant as to interfere with cultivation.

As a rule land in the immediate vicinity of the ‘‘bluff lines”’
is quite broken. In some instances, however, the uplands extend
with comparatively little relief almost to the crests of the escarp-
ments, such topography being found on the south side of Sugar
Creek, west of Thorntown, and in the upper curves of the stream.
Most of the areas on the southern tributaries of Sugar Creek are
rolling, with but little ground too rough to be farmed.

In the vicinity of Zionsville much of the type is quite hilly,
and farther north it has in general a rather mild topography and
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the boundary between the loam and the silt-loam is more or less
arbitrary.

The average yield of corn, wheat and oats on the Miami loam
is somewhat higher than that on the Miami silt loam. The inher-
ent fertility with regard to the mineral elements may be a little
higher than that of the silt loam, because erosion has removed the
surface materials, which may be assumed to have lost.some of the
valuable elements through long continued leaching and weathering,
and brought within the zone commonly occupied by plant roots the
comparatively unchanged bowlder clay beneath, for the latter is
undoubtedly rich in the mineral elements, consisting as it does of
a heterogeneous mixture of rock debris. Throughout most of the
type free lime is found in the lower subsoil. The physical condi-
tion of the soil and. subsoil insures good drainage and aeration.
The pronounced brownish tints usually prevailing and the rare
occurrence of mottling are due to the relatively free circulation
of air and good capillarity that exist throughout the entire soil
section. As stated elsewhere, the underlying glacial material is
a reservoir of soil moisture and in this type the capillary con-
nection between this substratum and the surface soil leaves little
to be desired. There are many variations in this respect, but as
a rule the reddish brown sandy clay subsoil, or layer between the
depths of 10 to 36 inches, has good capillarity and is seldom so
compact as to prevent a comparatively free downward movement
of excess water in wet seasons.

Crops on this soil do not suffer so much from seasonal extremes
as on the heavier Miami silt loam. The average yields of corn,
wheat, and oats are somewhat higher than on the silty phases.
This statement, of course, does not apply to those places where
surface wash has been permitted to remove much of the surface
soil and the sandy clay thus exposed has not been loosened by deep
plowing and organic matter worked into it. But even badly eroded
hillsides soon respond to the treatment suggested and prove quite
as productive as other parts of the field.

‘Clover and bluegrass find this a congenial type, owing in part
to lack of acidity in the soil and the presence of lime at such com-
paratively shallow depths in the subsoil. The yields, however, are
not generally so great as on the Clyde soils. Timothy does best
on the lightest colored or more silty phases of the soil. The quality
of all these crops is good, there being no tendency toward slow
maturity of grain or coarseness of fiber in straw and grass that is
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observable in soils with high organic matter content and a ten-
dency to be wet.

In common with all the upland soils, this one is deficient in
humus. The suggestions concerning the need of more vegetable
matter in the silt loam apply equally well to both phases of this
type. '

On account of the former abundance of hard maple and black
walnut, this type is popularly termed ‘‘sugar tree land.”” Prac-
tically all of it has long since been cleared and is now in cultiva-
tion. It is held in high esteem by farmers, chiefly because it is
less susceptible to either wet or dry weather than the heavier soils,
and in less measure by the easy tillage of its somewhat sandy sur-
face soil. The areas mapped as Miami loam include only the more
pronounced development of the type, phases of the silty soil ap-
proaching this loam but not distinetly characteristic of it having
usually been referred to as the Miami silt loam.

ST MoNTGOMERY SILT LioAM.

In some places in the extreme western part of Boone County
the silt - deposit is deeper and of slightly different appearance from
that which the Miami silt loam represents. The change as one
travels from Lebanon to Crawfordsville is so gradual and local
variations according to topography so frequent that the transition
is hardly noticeable. 'While the upland silt loams of the eastern
and central parts of Boone are sufficiently different from those of
the central part of Montgomery County to warrant separation, any
line of distinction drawn between them must necessarily be more
or less arbitrary. As a rule the pronounced grayish color of the
Miami silt loam is not so noticeable in the Montgomery type. The
latter is usually a light brown, or grayish brown silt loam to a
depth of 10 or 15 inches. There is frequently considerable fine
sand present and gravel and small stones very commonly occur on
all the rolling areas. The subsoil is a brown silty clay loam to
depth of 30 or 34 inches. Below this is encountered the glacial
till similar to the subsoil of the Miami silt loam. It thus averages
a little deeper than the subsoil of most of the Miami, but the ten-
dency toward imperviousness, or tightness, that characterizes much
of the deeper phases of the latter is not usually apparent. In this
respect the type resembles the Miami loam, although the underly-
ing glacial material is deeper.

The limited areas outlined in the western part of the county
are essentially transitions between the Miami soils and the Mont-
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gomery silt loam which a few miles farther west is more charac-
teristically developed. These areas in general resemble the better
drained bodies of the Miami silt loam and have practically the
same agricultural value along the line of contact, but the agricul-
tural value increases toward the west bordering Montgomery
County.

Fox Siwt LoaM.

The surface soil of the Fox silt loam to a depth of about 12
inches consists of gray or grayish brown silt loam. Upon drying
out it has a grayish cast. When wet the brownish color is pro--
nounced. Silt is the chief constituent, but there is enough fine
sand present to render the material quite friable. Coarse sand is
almost entirely lacking, except along the margins of the terraces
and upon the occasional slight elevations that occur in the larger
areas of the type. In such places the surface soil may be a fine
sandy loam, with more or less gravel and some small stones, but
not enough to interfere with cultivation. Beginning at about 12
inches the subsoil is a stiff, firm, brownish silty clay, not nearly so
friable as the surface soil. Between the depths of 15 to 30 inches
. the subsoil is generally a clay, with enough coarse and medium
sand to give a moist hand sample a most decidedly gritty feel.
If dry the material is coarsely granular, checking into blocky frag-
ments on exposure to the atmosphere. Vertical exposures, as in
gravel pits, usually show this middle zone to be a reddish brown,
crumbly clay, frequently mottled with dark chocolate brown iron
stains. In the lower portion pebbles are generally quite abundant
and at 25 to 36 inches there is such a rapid inerease in the propor-
tion of coarse sand and gravel that it is difficult to penetrate below
30 inches with a soil auger. The basal part of the 3-foot soil sec-
tion is often a clayey gravel or very gravelly clay, while at a some-
what greater depth, usually less than 5 feet from the surface rela-
tively clean gravel or sand is found extending to an unknown
depth. In general a representative section of this type consists of
about one foot of grayish silty loam resting upon a reddish brown
clay or a very heavy silty clay loam that in many places is under-
lain by a deep bed of gravel. _

This type is found on the ecomparatively level terraces or high
second bottoms of Sugar and Eagle creeks. The elevation above
the first bottoms ranges from 20 to 50 feet.

Usually in depressions in the surface of the terraces the soil
is very similar to that of the higher ground surrounding them,
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for the gravelly substratum induces such thorouéh underdrainage
that no semi-swampy condition ever existed. In some places, how-
ever, where there were formerly shallow ponds a black soil with a
high content of organic matter has been developed. Several small
areas of this kind are found on the terrace northwest of Thorn-
town. In such areas there is enough coarse sand in the soil to be
easil observable, and pebbles are usually abundant. It is more
crumbly than the lighter ecolored soil adjoining and may be reduced
to a deep, mellow seedbed with less labor than is generally neces-
sary on the black soils of the uplands. In a few places a ‘‘gummy’’ -
clay stratum is found just below the plow line, but such conditions
are not commonly found. The subsoil is a dark eolored clay or a
clay loam free from the mottling usually observable in the subsoil
of types of similar origin. At a depth of about 40 inches reddish
brown gravelly material is generally found. This doubtless favors
good underdrainage, but the close structure of the stratum between
20 and 30 inches necessitates artificial drainage in some places.

Practically all of this type is cultivated, a very small propor-
tion being timbered. The soil yields easily to tillage, and, on
account of the slightly higher percentage of very fine sand, is less
inclined to pack than the Miami silt loam. Except in the depres-
sions, the humus content, even of virgin soil, is low, due in large
measure to almost continuous cropping to grain.

The substratum of gravel insures thorough drainage and aera-
tion. The terrace lands may be cultivated sooner after heavy
rains than the upland silt loams. For the same cause crops show
the effects of continued dry weather, especially near the outer mar-
gins of the terraces and on some of the gravelly knolls. The
stratum of heavy material over the gravel is essentially the moist-
ure reservoir, and in normal seasons most of the type maintains a
good moisture content except in places where loose gravel is found
at 3 to 4 feet from the surface.

The largest bodies of this type are found on the north side of
Sugar Creek near Thorntown. The elevation of the southern edge
of the terrace is from 20 to 40 feet above the creek bottoms. In
most places the elevation very gradually increases toward the north
and the comparatively level surface of these areas merges almost
imperceptibly into the undulating Miami silt loam along the some-
what ‘arbitrary line on the map that indicates the approximate
boundary between the two types. The areas on the south side of
the creek are better defined topographically. The soil of the smalt

bodies of Fox silt loam in general is more sandy than that in the
9—33700
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larger areas, and a relatively greater proportion of the surface
consists of steep slopes with more or less exposure of the under-
lying clay or gravel. The small areas near Zionsville have in gen-
eral so much local relief that the original silty covering has been
largely reduced by erosion to a fine sandy loam or shallow silty
loam. A considerable part of each area is underlain by gravel and
is somewhat susceptible to drought.

The average crop yields on all the heavier phases of this type
are about the same as on the Miami silt loam, except such varia-

- tions in wet seasons as would be expected on account of the some-

what better drainage the terrace land enjoys. The interior por-
tions of some of the larger bodies, however, would be benefitted by
tile drainage, although the absolute need of such improvement is
limited to occasional flat spots having exceptionally light-colored
soil. The latter are usually acid but elsewhere the soils are gen-
erally free from such trouble.

In the vicinity of Thorntown farms that consist largely of this
type are now valued at from $150 to $200 an acre. The convenience
of tillage the level surface affords and the generally recognized
adaptability of the type to endure seasonal extremes, as well as
the desirability of location, have much to do with this high valua-
tion. The smaller areas are usually considered about equal to the
Miami loam and are locally rated at about the same price.

Fox SanDY LoaM.

On all the larger creeks small areas of second bottom land are
found. In most instances they are fairly well defined terraces of
moderate elevation, usually less than 20 feet above the overflow
land. While most of the surface rises to about the same level, it
is generally more or less uneven and no very well defined separa-
tion may be made between it and the adjoining upland slopes, ex-
cept that the latter rise, at some distance back from the creek, to
a greater altitude. The approximate extent of a number of these
rather illy defined terraces has been indicated upon the map and
the soil classified as Fox sandy loam.

The basic material of the areas near Zionsville is stratified sand
and gravel, or at least gravelly material. The original capping of
silt or silty loam has suffered much erosion on account of the uneven
surface and the relatively larger extent of slope the outward mar-
gins of the individual areas usually present. On such uneven
ground the soil is quite variable, ranging from a gravelly sandy
loam, too loose and open to be of much agricultural value, to brown
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fine sandy loam having a depth of about 6 to 12 inches. The sub-
soil is a brown or faintly reddish brown clay that is very similar
to Miami loam. On the nearly level portions the soil is usually a
silty loam with sufficient depth of silty clay substratum to have
good moisture holding properties. The surface is generally
~gravelly with a good many small stones on the more broken ground.
Exposures of the underlying gravel are generally numerous.

The small areas on Sugar Creek and its tributaries have gen-
erally a brown silty or fine sandy soil, with a relatively heavy sub-
soil.

‘With such diversity in soil texture and structure no statements
relative to actual agricultural value are applicable to the type as
a whole or even to the different parts of the same area. Nearly
‘all is regularly cultivated, and, except in unusually dry seasons,
the crop yields on the most of this ground are very satisfactory.
On nearly all of it clover does well and blue grass makes a good
growth, but of course does not remain green so long in summer as
on the soil capable of holding moisture better.

GENESEE SANDY LoAM.

A considerable portion of the first bottom land on the lower
course of Eagle and Sugar creeks consists of rather coarse-textured
material, ranging from a brown loamy sand to a moderately heavy
sandy loam. The latter represents the more common development,
for drifts of loose sand oceur for the most part only in the channel,
and very light sandy soils are seldom found except on the imme-
diate banks and the inner sides of short curves. Most of the areas
mapped as Genesee sandy loam have a surface soil in which sand
of various grades is the chief component, but there is usually
enough silt and clay to give more or less coherency and favorably
affect the moisture holding properties. There is usually but little
humus, except in depressions. The characteristie eolor is a brown
suggestive of iron stained particles but slightly affected by organic
matter. In most instances there are but few stones or pebbles.

The subsoil is exceedingly variable in texture. It ranges from
a stiff sandy loam of brown color or slightly mottled with rusty
iron stains to a light brown sand that a few feet below the surface
may be loose and coarse. ‘

The substratum in most places is sand and gravel. The water
table fluctuates with the rise and fall of the stream, but it seems
that it usually stands well up toward the bottom of the 3-foot soil
section. For this reason, most of the type maintains a fair degree
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of moisture, except in unusually dry seasons. In normal seasons
and during usual stages of the streams corn does well and other
crops make very satisfactory yields. Nearly all the type is subject
to overflow, but.the inundations seldom last more than a few hours.
The fertility of this rather coarse open soil is thus frequently
renewed, which accounts in large measure for the excellent returns
almost invariably secured on some low lying and very sandy phases
of the type. Much of this type is well adapted to melons, sweet
potatoes, and other crops requiring a light soil.

The color in what may be considered the typical development
of this soil, is a pronounced brown, suggestive of a dull shade of
ochre rather than the dark brown eoloration usually associated with
soils in which there is more or less humus. In this type there is
a noticeable lack of organie matter, the surface soil differing
slightly in this respect from the subsoil. This observable deficiency
in humus and the brown color, which is undoubtedly due to a
rather high degree of oxidation of the iron content and uniform
distribution of this ferruginous material throughout the soil mass,
differentiating this soil from the Genesee loam. The distinction
is easily apparent when the average material of the Genesee silt

- loam is compared with a sample of the Genesee loam.

GENESEE St LoaM.

The Genesee silt loam consists of a brown silty loam to a depth
of ‘8 to 12 ineches. The proportion of fine sand is usually so high
that the surface is very friable and has in general the properties
somewhat characteristic of a fine sandy loam, rather than those of
a heavier soil. It yields easily to tillage and only in the very
heaviest phases becomes cloddy or is inclined to pack after rains.
The subsoil is a light-brown silt loam, being a little heavier in tex-
ture and more compact than the surface foot, but it is not difficult
to penetrate with a soil auger. As a rule it has a texture and
structure highly favorable to the maintenance of good moisture
conditions. Except in local depressions or in the cccasional sandy
mounds, saturation or extreme dryness seldom occurs. This is due
to the average elevation, which ranges from a few feet to as much
as 10 to 15 feet above the adjacent portion of the stream channel,
and is also favored by the presence of a rather coarse sandy sub-
stratum that is frequently reached with a 40-inch soil auger.
~ This type is of alluvial origin and is found along Sugar and
Eagle creeks and their larger tributaries.
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The surface is generally free from stones and gravel and-there
are comparatively few abandoned channels or deep depressions of
any sort. The slight mound-like elevations found in some of the
larger areas are more sandy than the lower ground. The imme-
diate banks of the streams and lines of ‘‘cut-oft’’ for the current
during floods are also quite sandy and in places gravelly. -

The water table is not generally more than a few feet below the
surface, so that the moisture content seldom falls below that neces-
sary for a growing crop. KExceptions to this occur along the chan-
nel where coarse sand may be found a little below the surface, or in
spots in the interior of the fields where the structure is similar, but
these are limited to a very small proportion of the total area any-
where. The equitable water supply is doubtless the chief factor
in the excellent average yields of grain and grass.

Practically. all of this type is now cultivated. Clover, timothy,
and bluegrass do especially well on this land, but as a rule it is
so generally devoted to grain that alternates with grass or clover
are not frequently made. It is quite apparent, however, that some
of the higher lying areas are in need of more frequent change to
crops that tend to increase instead of diminishing the organic mat-
ter. On one rather heavy phase of this type near Thorntown
yields of 80 to 90 bushels of corn have been secured, but the ground
has been frequently manured and otherwise well cared for.

Oats do not generally grow so rank as on the Clyde soils. Rye
and wheat do better than on the average upland soil. Returns of
from 30 to 40 bushels of the latter having been reported in favor-
able seasons.

Notwithstanding its deficiency in humus, the type has a high
value as a corn soil. The short inundations to which much of it is
subjected almost every year and the rare overflows that sometimes
extend over all but the highest parts deposit much fine material,
and the fertility is thus renewed to an extent that compensates for
the temporary loss sustained when floods come, as they sometimes
do, in the growing season.

The higher lying portions of this alluvium are well adapted to
alfalfa. The short overflows are not liable to cause much injury
except in the quantity of weed and bluegrass seed thus scattered on
the land. '

GENESEE Loam.

The Genesee loam embraces those black alluvial soils found
along the smaller streams and in some of the widest parts of the
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valleys of the larger streams. In the former locations the surface
soil is usually a dark-brown or dark-drab silty loam with enough
sand to render it rather friable and loamy. Where it approaches
. in texture a clay loam the surface is crumbly and the subsoil
usually less compact than that of the other black lands. The or-
ganic matter content is moderately high and effects the color to a
depth of 15 to 18 inches.

The subsoil is a clay or clay loam and ranges in color from gray,
mottled with yellow or yellowish brown, to dark brown or drab,
with many rusty-brown iron stains in the lower portion. In the
lower part of the 3-foot section there is considerable coarse sand
and fine gravel. The lighter tints indicate poor aeration and a
rather high average level of the water table. On the other hand,
the darker colors are found where the natural drainage is better,
a condition usually prevailing in most of the type. It is a little
more compact than the surface soil but seldom ‘‘gummy’’ or con-
taining a semi-impervious layer. It is generally so open in struec-
ture that it admits of comparatively good underdrainage and aera-
tion. The exceptions to this are generally confined to low places
where the average level of the ground water is close to the surface.

The Genesee loam on Sugar Creek generally oceurs on the outer
margin of the wider parts of the flood plain, where there is little
sedimentation, except from the back water of the highest floods.
Since the burden of these is mostly silt and clay particles, compara-
tively heavy soils have been developed. At the foot of some of
the hillsides narrow strips of muck are often found, due to seepage
from the higher ground. In some of these places the subsoil con-
tains so much bog iron that it is very yellow and sticky. Near the
stream channel the texture is coarser and there is less organic mat-
ter in the surface soil.

This soil has a high degree of fertility and possibly is as nearly
inexhaustible with regard to the element of mineral plant food as
any soil can be, but the organic matter content in some of the
higher lying areas is decreasing. The soil is slowly assuming a
higher color and the physical conditions are possibly less satisfac-
tory than when the land was cleared. Such ground would be
benefited by more frequent change to clover or to pasturage grasses.
Lower ground subject to more frequent inundations in thus reju-
venated, but well drained higher valley lands will in time at least
show the effects of almost continuous cropping to corn.

The yields of corn on this type are frequently as high as 80 to
90 bushels per acre. Wheat usually gives better returns than on
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the Miami silt loam, but the possibility of injury by flood is, of
course, a serious menace. On the highest location, where floods of
a few hours duration seldom oceur, alfalfa would do well, the fer-
tility of the soil and the permanency of the water supply being
especially favorable to this crop.

Muck.

In soil elassification Muck is a term applied to those deposits
consisting chiefly of vegetable remains where the decomposition
oceurred in part under water or at least under conditions of almost
constant saturation. The earlier stage of the process usually forms
peat, a brown, fibrous mass, in which the plant tissues are still
discernible, but further change, with more or less exposure to
atmospheric agencies, generally gives a very black, finely divided
carbonaceous material, loose and porous when dry and very soft
and spongy if wet. All these cumulative deposits are in a later
stage of decomposition and many of them have so far changed
under the influence of artificial drainage and admixture of silt and
clay from adjoining cultivated land that they are now essentially
a soil, with an abnormally high content of organic matter. This
is frequently the case in the lowest portions of the Clyde silty clay
loam.

The muck areas indicated on the map are as yet true muck.
From a depth of about 4 inches to a foot or more the material is
black, finely divided plant tissue with comparatively little earthly
material. TIn artificially drained and well cultivated fields the sur-
face is loose and offers but little resistance to any implement. Its
general physical properties are indicated by the loecal name
¢“chaffy’’ land, but it is in too fine a state of division to render this
term correctly applicable.

In the smaller areas the muck is usually but a few inches deep
and as a rule more or less earthy material is mixed with it. The
upper subsoil is generally a black, granular clay or silty clay loam,
grading with increase of depth to a yellow or mottled yellowish and
gray clay. In many cases the subsoil is identical with that of the
Clyde silty clay loam.

In the larger areas along the Eel River ditches the muck has
a depth of from 10 to 20 inches, the lower part of which is often
quite compaet and invariably contains much moisture. Beneath
the vegetable material is often found a close, heavy dark-drab clay,
in many instances so sticky and gummy as to be very difficult to
penetrate with a spade. This layer is not usually more than a foot
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ot so thiek, but changes at a depth of 15 to 20 inches to a brown
marly clay that at 36 inches is a light gray marl, with many small
shells. Tn this material the Jime carbonate may be so high that it
is rather friable and chalky. Four or five feet below the surface
there is generally a clay. In no instance was this substratum
found to be sand or gravel. ,

Practically all of this type, whlch is locally termed ‘‘chaffy’’
soil, is now drained and in cultivation. Bluegrass and timothy
make a rank growth, but the quality of the hay is not so good as
that made from grass on normal soils. On all this type corn fails
to thrive so well as on the Clyde silty clay loam. The plants when
from 2 to 3 feet high are very liable to turn yellow, the lower leaves
being affected first. The stalk ceases to grow and even if it does
not die, it fails to mature any grain. The extremity of the roots
die and in many instances are shriveled and brown nearly to the
base of the stalk. This trouble, common to many muck and peat
soils throughout northern Indiana, may be remedied by the appli-
cation of potash. From 100 to 200 pounds of muriate of potash
per acre should be used. It is better to distribute the potash over
surface, or, at least to drill in the hill. This soil is also improved
for corn by applying several loads of manure per acre. It is prob-
able that the manure introduces bacteria that are necessary to the
growth of corn but are not present in the muck. The latter is
generally acid, as indicated by the litmus paper test.

The Muck soils will improve in physical character and lose the
““chaffiness’’ with continued cultivation. The black carbonaceous
subsoil will yield to atmospheric agencies wherever drained and
gradually assume a granular structure similar to that of the other
black soils. In the management of this soil deep plowing of those
areas where the mucky material is but a few inches deep will hasten
the process, rendering the soil more firm and of better texture.
Whenever practicable it should be done in the fall so that the stiff
gummy clay may be frozen and thawed as many times as possible.
This will render it less troublesome to cultivate later.

The deeper Muck is easily cultivated and by the use of potash
or stable manure the production of corn should be attended with
little chance of failure. Yields of 70 to 80 bushels have been
secured under favorable conditions or when the soil was more or
less loamy. The quality of corn is invariably improved by the
potash, but it is not generally so good as that on a normal soil.

Some of the tracts near the large ditches could be utilized ad-
vantageously for truck, such -as onions, cabbage and celery. It
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also seems possible that a limited acreage could be thus used and
profitably irrigated by means of pumps.

MEeapow.

This type embraces those narrow strips of alluvium on the
small branches and upper courses of several of the creeks. The
conditions of deposition prevent the development of any well
defined type. As a rule most of the material is rather fine tex-
tured, varying from a silty loam to a fine sandy loam, and generally
there is but little coarse sand or gravel, except near the channel of
the stream. The surface in most places is more or less uneven and
in the wider development low, seepy spots frequently occur on the
margin. There is usually a low, bluff-like bank on one or both
sides of the Meadow where the stream is a short tributary of one
of the larger creeks. On the heads of small branches this topo-
graphic feature is lacking and the distin:tion between this type
and the Clyde silty clay loam is not well defined. In neariy all
“cases the width of the alluvium on the small drainage lines is con-
siderably exaggerated upon the map. ’

Practically all of this type has been cleared of the original
timber, wholly or in part, so that it is now mostly set to blue grass.
Some of the widest portions of these little valleys are cultivated,
the soil usually being a very fertile, dark colored fine sandy loam,
but crops are liable to injury by overflows. ’

SUMMARY.

Boone County is located in the central part of Indiana and has
an area of 420 square miles. The surface is undulating, becoming
more rolling and hilly along the larger streams. There is very
little land unsuitable for tillage and practically all is included in
well improved farms. The public roads are excellent, and several
steamn and electric lines afford most convenient transportation facil-
ities. .

Corn, oats, wheat, and clover are the principal crops. Com-
paratively few cattle are fattened but dairying is carried on quite
extensively. Some attention is given to sheep, and many draft
horses are raised, but hog raising is the principal live stock in-
dustry.

All the upland soils are the derivatives of a thin surface deposit
of silty material overlying glacial material. The alluvial types are
of limited extent and generally consist of brown sandy loams. -

The Miami silt loam, or ‘‘clay land,’’ is the most extensive
type. It is a light colored silt loam, with a rather heavy silty clay
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subsoil. Tt is deficient in humus and on this account requires
rather careful management. Clover does well on it and it is excel-
lent timothy and blue grass land. The average yields of corn
are about 40 bushels per acre; of wheat 15 to 20 bushels; and of
oats from 30 to 40 bushels. ‘

The Miami loam, or ‘‘sugar tree land,”’ embraces most of the
rolling lands and the local elevations of the uplands. The soil con-
tains more fine sand than that of the Miami silt loam and the sub-
soil is more open in structure. On account of its more effective
underdrainage and aeration, this type is less susceptible to seasonal
extremes than the heavier types and the average yields of grain are
somewhat higher.

The Clyde silty clay loam locally termed black lands owes its
origin to the semi-swampy conditions formerly prevailing in praec-
tically all the depressions of the uplands. Under artificial drain-
age it is an ideal corn soil, the average yield in favorable seasons
being 80 bushels per acre. Wheat does well and timothy, clover,
and bluegrass make heavy yields. Limited areas of this type have
an excess of vegetable matter in the surface soil and are called
‘‘chaffy’’ land. A few small areas of true Muck occur in associa-
tion with these black lands.

The Fox silt loam occurs on the level bench lands of Sugar and
Eagle creeks. It is similar to the Miami silt loam, but the smooth
surface and generally good natural drainage render it somewhat
easier of management. On these terraces that have an eroded sur-
face the soil is quite variable in depth and texture, but most of it
is a sandy loam. This variable condition is represented by the Fox
sandy loam.

The Genesee silt loam embraces most of the larger areas of
alluvium. It is a brown silty or fine sandy loam rather low in
organic matter, but the physical structure and topographic position
insure good moisture conditions. Most of this type has a very high
agricultural value.

No very close distinction can be drawn between the latter type
and a moderately coarse sandy loam of common occurrence along
the channels of the larger creeks. This latter type, mapped as
Genesee sandy loam, has'a rather limited areal extent and is not so
safe a soil in dry seasons as the silt and fine sandy loam.

The narrow strips of alluvial soil on the branches are repre-
sented by Meadow. The texture, structure and drainage condi-
tions are quite variable, and most of this land hag little present
agricultural value except for pasture.






