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The Genesee loam is confined almost entirely to the first bottom
lands along the Mississinewa and White rivers. The largest ex-
panse of the type is found southwest of Yorktown, covering parts
of Sections 20, 21, 29, 31 and 33, T. 20, R. 9. The next largest is
found in the vieinity of Eaton in Sections 23, 25, 26, T. 22, R. 10.
Another area of considerable extent occurs just south of Albany.
The type occurs continuously throughout the course of the two
rivers in varying widths. The areas mentioned are those in which
the valleys reach their maximum widths.

The Genesee loam, as stated above, is an alluvial soil composed
of reworked materials from the upland glacial soils that have been
redeposited by the streams along which it occurs, and the surface
is generally level. The greater portion of the type is under cultiva-
tion and but little of the native timber remains standing. How-
ever, enough remains to designate the character of the original
forest growth—silver maple, white elm, buckeye, red oak, sycamore,
and hickory. The areas not under cultivation have been cleared of
underbrush and are used for pasture. Where this soil was low-
lying and poorly drained, ditches have been constructed to carry off
the excess water. The open strueture of the soil and subsoil permits
the ready percolation of the surface waters so that the soil dries out
rapidly after floods.

GENESEE Sinry Cray Loawm.

The Genesee silty clay loam occurs as first bottom lands along
the smaller stream courses, being most extensively developed along
Kilbuck, Jake, Bell, Buck, Stony, Prairie, and Easley’s ereeks,
which form the principal tributaries of the Mississinewa and White
rivers. It oceurs in narrow strips seldom exceeding one-fourth to
one-third of a mile in width. The largest area occurs along Kil-
buck Creek in the northwestern part of the county.

The surface soil to an average depth of 8 to 10 inches is a
medium to dark-brown heavy silt loam or silty clay loam, which
grades into a darker brown, almost black, silty clay, and this
in turn into a drab to slate-blue stiff plastic clay mottled with dark-
brown or reddish-brown iron stains. The stains may in part be due
to the decay of roots from the native vegetation which have pene-
trated the subsoil. The color of the substratum becomes lighter
with depth. Where this type merges into the Clyde silty clay loam
the boundary between them cannot be definitely fixed as the charac-
teristics of the one blend into the other. When the type occurs in
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old partially filled-in valleys its origin is somewhat similar to the
Clyde silty clay loam where the latter type occupies ponded areas
and elongated depressions. Along Stony Creek in Perry Township
the surface soil is more loamy, being similar to the Genesee loam,
though the subsoil is quite heavy.

The Genesee silty clay loam is for the most part formed of
reworked glacial till deposited by the streams along which it occurs,
or is composed of wash from the adjacent uplands. The dark color
of the soil is due to the aceumulation of organic matter from de-
cayed vegetation since these bottom lands were low and semi-
swampy until adequate drainage was established by dredging. Nar-
row strips of sandy material are sometimes encountered adjacent to
the stream but the limited extent of these areas did not warrant
their separation. They should be correlated with the Genesee loam.
The heavier materials were deposited in the lower situations.

Most of the streams along which this type occeurs have been
straightened and deepened by dredging and practically all the land
is under cultivation which was formerly poorly drained. Some of
the largest yields of corn in the county have been obtained from
this type. It is subject to overflow but the floods generally come at
the season preceding the planting of the erop. Yields of 70 to 80
hushels per acre are not uncommon and the average is between 50
and 60 bushels. TIleavy yields of oats are obtained where they do
not lodee and the full e¢rop can be harvested. 1t is also one of the
best grass soils of the county and yields of one and a half to two
tons are obtained.

‘When the seasons are favorable a gcood tilth is obtained with
this soil but too often when the spring planting has been delayed by
unfavorable weather conditions the soil is turned up wet and forms
large, compact clods which cannot be broken down readily by sub-
sequent cultivation. Thus haste to get the crop in frequently
impairs the physical condition of the soil for even more than one
season. Owing to the profitable returns from corn grown upon
this soil the tendency is to grow it continuously, and rotation is
practiced only to a limited extent. Although the fertility is main-
tained in part from the constant additions of alluvium the yields
from this soil will decline unless rotation is practiced. The soil is
generally deficient in potash and experiments have demonstrated
that the yields ean be considerably inereased when potash fertiliz-
ers are used. When this type is well drained heavy yields of toma-
toes are obtained.
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The original forest growth consisted of silver maple, white elm,
swamp white oak, burr oak, pin oak, black ash, cotton wood, and
other hardwoods.

Muck.

This type includes the two organie soils, Muck and Peat, which
are alike in origin but are distinguished from each other by the
state of decomposition of the vegetable matter of which they are
composed. The term ‘‘made land’’ is frequently applied to this
type since it was built up from the remains of cat-tails, rushes,
sedges, grasses, ete., which originally occupied and filled up the
shallow lakes and ponds in which Muck and Peat now occur. The
Muck is of a dark brown to black color while the Peat is lighter
brown and is more fibrous, or consists of a less decomposed mass of
vegetable matter than Muck. The depth of this material varies
from several feet near the center of the area to only a few inches
at the margin. There is but little change in color with depth, but
the deeper material is usually in a less advanced stage of decom-
position. This surface material is generally underlain by a bluish-
black, stiff, plastic clay which grades into a similarly textured clay
of a drab to gray color, mottled with brown. In some places a
highly decomposed impure marl is encountered in the lower depths
of the subsoil or substratum.

The Peat was included with the Muck since it usually oceurs in
too small areas to be mapped separately, though the two types show
a distinet agricultural difference where they are typically devel-
oped. Muck has a very much greater value for general farming or
trucking purposes. Peat is usually found near the center of the
bodies where the accumulations of organic matter have been more
recent and has not undergone as thorough decay, though it some-
times oceurs in spots throughout the area.

The largest single body of this type oceurs in Sections 16 and
21, T. 22, R. 9 (Washington Township), and is known locally as
““Big Prairie.”” The next largest area occurs in Section 33, T. 20,
R. 9. Other smaller bodies are found in Sections 4, 9, 16, and 17,
T. 19, R. 9; Sections 2, 3, 11 and 12, T. 19, R. 11; Sections 29 and
30, T. 20, R. 9; Sections 1, 2, 17, and 18, T. 21, R. 9, and Sections
22, 27, 34 and 36, T. 22, R. 9.

The native grasses which grew luxuriantly upon the Muck lands
were the chief source of hay for the early settlers and were used
almost exclusively for hay and pasture until recent years, when
they have been reclaimed by artificial drainage. The drainage was
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poor owing to the nearness to the surface of the water table.
Dredged outlets have since made it possible to drain these areas.
At first large open ditches were constructed and these supplemented
by smaller underground tile drains. Open ditches constructed
along the margin of the swampy areas to intercept the drainage
from the adjacent uplands will aid further in the reclamation of
these lands.

The greater part of the Muck areas have been brought under
cultivation, being used chiefly for corn, although considerable tim-
othy and oats are also grown. The latter crop is not so sucecessful
as on other soils, since it makes a rank growth and lodges badly.
Timothy and alsike clover do well and are easily seeded, but the
two should be grown in combination to get the best results.

Crops grown upon Muck are more susceptible to injury from
frost, which settles in the lower situations. It is often necessary to
make one or more replantings of corn to obtain a stand, and early
frosts sometimes prevent this c¢rop from maturing.

This type is especially well adapted to celery, and its culture
should be extended. Onions, cabbage, Irish potatoes, beets, turnips,
cauliflower, and other garden crops also do well. The returns in
northern Indiana and adjoining States from celery and other truck
crops far exceed the returns from the general farm crops. The
value of the land has greatly increased since being properly drained
and put under cultivation.

Experiments with potash salts and phosphoric fertilizers have
usually been profitable from the increased yields obtained. The
tendency of the crops to ‘““burn’’ on this soil can be largely cor-
rected through the use of potash as well as from liberal applica-
tions of barnyard manure. Lime judiciously applied is also bene-
ficial.

This land is valued at from $100 to $150 per acre.

SUMMARY.

Delaware County is situated in the east-central part of Indiana
and has an area of 399 square miles or approximately 255,360 acres.

The surface varies from level to undulating and in some places
broken. The central and western portions of the county are com-
paratively level with slightly broken areas in the vicinity of stream
courses. The greatest relief is found in the northeastern and south-
eastern portions near Granville and New Burlington, respectively.
The average elevation above sea level is between 900 and 1,000 feet.



222 REPORT OF STATE GEOLOGIST.

Mississinewa and White rivers and their tributaries drain the
area. The Mississinewa receives the drainage of the northern one-
third, while White River drains the remainder.

The first settlement in the county was made along the banks of
White River in 1820. County government was granted in 1827.

The population of the county is 51,414, of which about 11,000
is rural.

Muncie, the county seat and sixth largest city in the State, is
sitnated on White River near the center of the county. The popu-
lation is about 35,000. It has a number of important manufactur-
ing interests. Albany, Eaton, Gaston, and Selma are important
towns of the area.

An exeellent system of free pikes, which were originally toll
pikes, and sectionized gravel roads characterize the entire county.
There are only a few miles of unimproved roads.

Six steam roads and five trolley lines afford excellent transpor-
tation facilities.

The prosperity of the county is due chiefly to its productive
soils though there are also a number of important manufacturing
industries, including the largest glass fruit jar factory in the
world, several manufactories of automobile parts, bridge works,
wire fence factory, ete.

The area is highly developed and enjoys the advantages of good
homes, towns, schools, churches, excellent roads, telephone lines,
eleetrie interurban lines, and rural mail delivery.

The elimate is not subject to very great extremes of heat or
cold. The mean temperature for the winter months is 29.1 de-
grees Fahrenheit, for the summer, 71.5 degrees. The average rain-
fall is about 39 imches, and well distributed throughout the year.
The growing season is about five and one-half months.

The leading erop of the area is corn, the average yield being
about 40 to 45 bushels. Wheat, oats, and hay are also grown in
considerable quantities though the combined acreage of wheat and
oats does not equal that of the corn. Corn is cut and stored for
ensilage, which furnishes green food for stock in winter. Cowpeas
are also being grown and used for this purpose. The growing of
tomatoes, peas, beans, ete., for the canning industry is profitable
and promises to become more general.

Much of the farm produce is fed to live stock. Cattle from the
States farther west are brought in and kept long enough to be fat-
tened for market.

No dairying is done except that required to supply the local
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markets. With the excellent shipping facilities at hand this indus-
try could very profitably be extended to outside markets.

Trucking forms a rather important agricultural feature of the
county. The products are grown for canning purposes and to sup-
ply the local needs of Muncie and the towns of the area.

Prices of land range from $100 to 225 per acre.

Five series of soils were recognized and mapped in the county—
the Miami, Clyde and Rodman, which occur upon the uplands, and
the Fox and Genesee, which are found upon the bottoms and ter-
races. The so-called ‘‘clay’’ lands were included in the Miami
series, while the greater part of the ‘‘black’ lands was classified
with the Clyde.

The upland soils are derived directly from glacial till of the
late Wisconsin stage. They have undergone local changes which
give rise to the various types. The bottom lands are derived from
reworked and redeposited materials which represent wash from
the uplands.

Of the Miami series two types were mapped, the silt loam and
loam. The former, including the rolling phase, is the most exten-
sive and widely distributed in the area. The Miami loam occupies
morainic ridges. The Miami soils are best adapted to wheat and
fruit growing.

The Clyde silty clay loam is the predominating type of that
series. Only a small acreage of the Clyde loam, the only other type
of this series developed in the county, was mapped. The Clyde
soils are especially well adapted to corn. Good yields of oats and
hay are also obtained.

The Fox loam occupies the greater proportion of the higher ter-
races. This soil is well adapted to alfalfa.

Of the Genesee series two types were mapped, the silty clay
loam and loam. The loam is the predominating type of the series
and occurs chiefly along White and Mississinewa rivers. The Gen-
esee soils are best suited to corn. Oats and hay also produce good
vields.

The Rodman silt loam represents the only member of that series
mapped in the county. It occupies eskers and kames principally
in the east-central part of the county.

The undifferentiated soil, Muck, is of very limited extent in
the area.

The agriculture of the area is in a highly developed and pros-
perous condition. Secientific farming is practiced to some extent,
but much can be done to increase crop yields by more careful study
of the individual soil types and their crop adaptability.



224 REPORT OF STATE GEOLOGIST.

OFFICE SUPERVISOR OF NATURAL (FAS,
ForrviLLg, IND., December 31, 1913.

Hon. Edward Barrett, State Geologist, Indianapolis, Ind.:

Dear Sir—I am sending you today the manuseript of the An-
nual Report for the 38th Annual Report of the Department of
Geology.

Thanking you for the valuable suggestions and assistance I have
received from you, T am

Very truly yours,

Froyp E. WriGHT,
State Supervisor of Natural Gas.



Annual Report of State Supervisor of Natural
Gas.

Our present gas laws were enacted to protect the gas and oil
interests in the Trenton fields of Indiana, as little was known of
the geology of the other fields at that time, consequently the laws
are inadequate to cover all conditions in other parts of the State,
especially in the Oakland City, Princeton and Sullivan County
fields, where the oil and gas are produced from the Mansfield sand-
stone and the upper strata of the Huron group.

The purpose of casing and plugging gas and oil wells in the
manner described on page 234 of the 1909 Acts of Indiana, is to
prevent the fresh water contained in the upper strata of rock from
flowing into the gas or oil bearing strata, also to prevent the salt
water of the gas or oil bearing strata from rising and contaminat-
ing the fresh water of the upper strata. The damage done by
allowing fresh water to flow into the gas or oil bearing strata is
due to the fact that the fresh water comes from the strata near the
surface, and usually in a quantity that will keep the hole filled up
to the fresh water level, thus making a pressure at the bottom of
the hole equal to the weight of the column of water, and as the
rock is more or less porous, the water under pressure finds its way
all over the immediate field and drives back the gas and oil and
oversupplies the rock with water.

The above mentioned laws cover all conditions necessary to pro-
tect the gas and oil in the Trenton fields, but in some parts of the
State fresh water is entirely absent and salt water is obtained near
the surface, and as the damage to the oil or gas strata from water
of the upper strata is due to the pressure created, and not any par-
ticular kind of water, the above mentioned laws do not protect that
part of the State where fresh water is absent.

In the Princeton, Oakland City and Sullivan County fields,
where the drill passes through productive coal measures and the
oil and gas are produced from the Mansfield sandstone and the
different strata of the Huron group of sandstones and shales, in a
great many places there are no fresh water strata passed through,
and the salt water strata are reached very near the surface and the
salt water is present in nearly all the rock, to near the bottom of

(225)
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the well. In most cases the salt water has sufficient pressure to
flow over the top of the well. In such cases the salt water flows
into the small fresh water streams, which in some locations are the
only source of stock water. Also, the salt water will rise to the
level of the commereial veins of coal and flood it so that it makes it
very hard to profitably remove the coal.

The Indiana laws requires mine operators to record the location
of the mines and extensions at short intervals. For the protection
of mine operators the law should require oil and gas operators to
record the exact location of oil and gas wells drilled in the part cf
the State containing coal, so that a small block surrounding the well
cotld be left undisturbed, thus preventing the flooding of the coal
mines.

In some parts of the State the impervious layer of shale over-
lying the gas or oil bearing strata.is only one to two feet in thick-
ness.  The manner of plugging preseribed by the plugging laws
requires that the hole be filled with the filling material to a point
twenty-five feet above the top of the gas or oil bearing rock, at
which point there shall be placed the first dry pine plug, on top of
which is placed twenty-five feet more of filling material and another
pine plug and another twenty-five feet of filling material, the theory
being that when used in the Trenton field, where immediately over-
lying Trenton rock there is about two-hundred feet of hard, imper-
vious shale, the pine plug swells enough to shut up the hole, where
in other fields if the usual manner of plugging he followed the pine
plugs are set in what is most likely to be a porous stratum of sand
or limestone, practically leaving the hole open.

I will suggest the following amendments: That in other than
Trenton fields the regularly preseribed manner be used in plugging
the top gas or oil bearing stratum, except that the first pine plug
be placed immediately above the gas or oil bearing stratum and
that where more than one gas or oil bearing strata are drilled
through or penetrated, the hole below the top stratum shall be
plugged in the usual manner and a pine plug set immediately above
each gas or oil bearing stratum. That one bag of Portland cement
be mixed with the twenty-five feet of filling material placed on top
of the pine plug set immediately above the top gas or oil bearing
strata. That whenever a salt water bearing stratum be penetrated
or drilled through it shall be plugged the same as a gas or oil bear-
ing stratum, or while the weil is maintained shall be cased and shut
in so that the salt water cannot reach the fresh water strata or
overflow at the top.
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That in all drillings for gas or oil the person or persons drill-
ing same shall record with the county recorder of the county in
which such drilling is done and report to the State Supervisor of
Natural Gas, the exact location, the different strata of rock pene-
trated and passed through with the depth at which each is reached,
together with the thickness of the same, stating what each stratum
produced.

The gas laws of Indiana provide a penalty for their enforce-
ment, which is one great means of enforcing the laws, but the bene-
fit which comes out of the enforcement is limited, as it only
prevents the violator from repeating the same offense, while it
leaves the damage done by any particular offense standing; in
other words, punishing the offender does not right the wrong al-
ready done.

There should be, in addition to the penalty tc the laws, a pro-
vision making the offender liable civilly, providing damage to
the injured, or, when possible, repairing the injury done.

The oil of Sullivan County is produced from the Mansfield
sandstone and the upper strata of the Huron group, at a depth of
from seven to eight hundred feet.

The field at present is confined to pools, three miles west of
Shelburn, Ind., and three miles west of Sullivan, Ind., in addition to
which are a few light wells scattered over the west side of the coun-
ty, but so far no pools of any note have been developed other than
the above mentioned.

There have been a few old wells in the Trenton field near Al-
bany, Ind., drilled deeper, and in which a second pay of oil was
reached at about three hundred and seventy-five feet in Trenton
rock.

The Oakland City and Princeton fields on January 1, 1913,
were producing from 264 wells 770 barrels daily, and on Januar)
1, 1914, the same fields were producing from 242 wells 395 barrels
daily.

In the Sullivan County field on January 1, 1914, 76 wells were
prodncing 1,750 barrels daily.

Indiana produced 970,000 barrels of cil in the year of 1913.

The average pressure of the gas wells of Indiana is 81.8 pounds.

The average price per thousand feet at which natural gas is sold
in Indiana is 30.6 cents.

There were 1,205 abandoned wells plugged in Indiana during
the year 1913,
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