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INTRODUCTORY.

The most valuable feature of the present report of the Depart-
ment of Geology is an accurate, sectional, geological map of the
State. The data for this map have been gathered during the past
nine years, or since the present Director assumed charge of the
Department. Every boundary line between the different forma-
tions shown on the map has been traced in the field since then.
Dr. T. C. Hopkins has had direct charge of the making of the
original copy of the map. In its compilation he has used the field
notes and maps made by Drs. Ashley, Siebenthal, Kindle, Foerste
and other. assistants on the survey. Besides these, he has incor-
porated the results of his own work in the oblitic limestone and
sandstone distriets, and also the results of much special field work
done by him with a view of making the map as complete and accu-
rate as possible. The map is on a scale of four miles to the inch,
and shows every section comprised within the limits of the State,
while the boundary lines are traced as accurately as possible
through the sections they cross. In the deep drift-covered area
of the northern part of the State it is impossible to trace the bound-
ary between the formations, hence that portion of the map is left
uncolored.

In order that the map may be as intelligible as possible to per-
sons who have but little knowledge of geology, Drs. Hopkins and
Foerste have prepared a special paper to accompany it, deseribing
briefly the rocks of the different periods represented in the State.
By using this paper in connection with the map, much of interest
can be learned concerning the topography and general structure
of the surface of the State.

The production .of petroleum in Indiana has rapidly grown un-
til that industry has become one of the greatest in the State. The
price of the crude product during the past year reached the highest
in its history, and averaged higher than during any previous year.
This stimulated the sinking of many new bores which added quite
an area to that hitherto productive. The output of Indiana oil
for the year 1903 reached the enormous total of 9,177,722 barrels,
which, at the average market price of $1.14 3-20 per barrel,
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brought to the producers $10,476,369. More inquiries come to
the office of the Department concerning oil than any other resource.
In order to meet these inquiries a paper has been prepared giving
in detail the developments and statistics of the industry in the
State during the year. Accompanying this paper is an accurate
map of the main Indiana oil field as it was on January 1, 1904.

The fourth paper in the volume deals with “The Lime Industry
in Indiana.” The burning of lime in the State has gradually
grown from the days of the pioneers, when it was carried on in
rude temporary kilns in each neighborhood where lime rock oc-
curs, until it has become an important industry with hundreds
of thousands of dollars invested. The paper describes and gives
the general location of each kind of rock suitable for lime burning
in the State; and also contains descriptions of all the lime burning
plants now in operation. It is the first time. that the Lime Indus-
try has been given more than brief mention in any of the reports
issued by the Department.

In the report for 1900, the writer predlcted that the yearly out-
put of Indiana coal would reach 10,000,000 tons before 1910.
From present indications, it will more likely double that amount
by the time mentioned, as the report of the State Mine Inspector
shows that 9,992,553 tons were mined in the State in 1903. This
was an increase of 1,229,356 tons over the output of 1902, which
was the largest in the history of the State. The output in 1898
was 5,177,044 tons; the increase in five years was, therefore,
4,815,509 tons, or 93 per cent.

During the past three years there has been an absence of the
customary strikes on the part of the miners, due to the biennial
agreement between miners and operators. The prolonged strike in
the Pennsylvania hard coal fields in 1902, causing thousands of tons
of soft coal to be used instead of anthracite; the almost complete
failure of natural gas in this State, and the unprecedented activity
in manufacturing of every kind, were the principal factors caus-
ing the enormous output of Indiana coal in 1903. At one time in
January of that year, mine-run bituminous coal was sold at $3.60
per ton at the mines in Vermillion County, and the average yearly
price was far in excess of what it had ever been.

According to the report of Mr. Epperson, the relative rank of -
the 14 coal producing counties for the year 1903, together with
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the output of each in tons and the amount of wages paid to miners
was as follows:

TONS OF COAL PRODUCED AND WAGES PAID TO MINERS IN INDIANA IN 1903, BY
COUNTIES,

" No. of Tons Produced. Wages Paid.

Greene County .................... 2,226,791 $1,888,045 39
VigoCounty .............ccovvvnn 1,716,726 1,493,761 80
Sullivan County .................. 1,553,338 1,264,436 99
Clay County ...........covvuevnnn. 1,222,474 1,415,508 06
Vermillion County ................ 942,165 748,447 17
Parke County ..................... 929,994 1,088,504 26
Pike County ........oeovvneeenan.. 484,228 449,931 99
Warrick County. .........c.ccu0..un 315,641 214,481 75
Vahderburgh County .............. 204,648 - 192,735 78
Daviess COUNTY .....ocveevnennnn.. 191,159 195,442 12
Knox County ......ceicvuevervenns 137,949 122,591 61
Gibson County ...........o.o0unnnn 46,700 51,233 06 .
Fountain County .................. 16,620 © 13,336 19
Perry County .......ccooeiueninn.. 11,120 11,115 35
Total ... .. 9,992,553 $9,149,572 12

Of the coal produced, 1,025,940 tons were block coal and the
remainder bituminous. Clay and Parke counties alone yielded
block coal ; Clay County producing 586,381 tons and Parke Coun-
ty the remainder, or 439,559 tons. The output of block coal has
fallen off nearly one-third since 1900, when 1,512,098 tons were
mined. This decrease is in Clay County, where many of the old
mines have been worked out. It is estimated that, at the present
rate of output, the block coal of the State will be wholly exhausted
in 20 years. The report of Mr. Epperson gives many other facts
of interest relative to the coal industry of the State, being very
full and complete in detail. '

The report of the State Gas Supervisor, Mr. B. A. Kinney, of
Marion, Indiana, follows that of the Mine Inspector. On account
of the numerous bores put down in gas territory in search of oil,
Mr. Kinney and his assistant -were kept very busy in enforcing
the law against the waste of gas, a large number of affidavits hav-
ing been. filed against offenders during the year. Being well ac-
quainted with all parts of the territory and conscientious in the
performance of his duty, the State Supervisor has reduced to a
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gas remaining. His report shows that the average gas well drilled
during the year would have been considered a failure ten years
ago, the great majority of them yielding less than 500,000 cubic
feet a day when finished. A small area of comparatively virgin
gas territory was opened up in northern Grant and southern Wa-
bash and Huntington counties, the output of which was piped to
the cities of Wabash, Marion and Huntington. In the old field
the supply of gas is practically exhausted, except for domestic con-
sumption in the residences of the smaller towns and country. A
few factories still use it in the summer season, but almost all have
to supplement its use with coal or other fuel.

A short paper by W. M. Mills on the physiography of the region -
immediately surrounding Winona Lake, the famous resort in Kos-
ciusko County, follows that of Mr. Kinney. In it interesting facts
are given concerning the basin and water supply of the lake, to-
gether with others relating to the plant life found. about its mar-
gins and in its waters.

Following the custom adopted in recent years of publishing in
the reports a paper on the Natural History or Paleontology of the
State, the next paper is devoted to the fossil faunas of the Niagara
rocks of northern Indiana. This paper is by Dr. E. M. Kindle,
and is a companion to his excellent paper on the Devonian fossils
which formed a portion of the 1900 (25th) Report. Most of the
species described in the paper are figured on accompanying plates,
the drawings being made especially for the paper by Dr. J. C.
McConnell, of Washington, D. C., the well known draughtsman
of the Paleontological Division of the U. S. Geological Survey,
and by G. S. Barkentin, who fills a similar position on the New
York Survey. A number of the species described and figured
are new to science; thus making the paper the more interesting
to paleontologists and to all persons who desire some knowledge
of the animals existing in the seas of Upper Silurian time.

The present volume is the 28th in the series of annual reports
issued by the Department of Geology of the State of Indiana, and
the ninth issued under the auspices of the writer. Believing that
a general table of contents and index to the past volumes would
be of permanent value to all persons who use these reports for
reference the writer has had one compiled by Dr. Hopkins, and
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' THE GEOLOGICAL MAP OF INDIANA.

—_— 1
By T. C. Hopkixs.

EXPLANATORY.

The large geological map that accompanies this report is a com-
pilation of the stratigraphic work of the assistants of the Indiana
Geological Survey since 1895, or since the present State Geologist,
W. S. Blatchley, has been in office. Much of the area-is shown
in greater detail on larger scale maps accompanying the different
annual reports, but portions of the State were surveyed especially
for this map, and the results are here shown for the first time.

The drafting of the geographical base was done by the writer
with some assistance from Mr. Chas. J. Clark, Civil Engineer. It
is a compilation from many different sources. The primary base
was the record of the government land survey as delineated on the
township sheets in the land office in Indianapolis. These were
corrected in the field for a large part of the State, but for the
portion of the State not covered by some of the assistants on the
survey, the data is mainly that from the old government survey

- with such additions as could be obtained from other sources, and
will be lacking in the accuracy of detail found in the portions -
covered by the field work of the assistants on the survey.

The geologic work was done by the different assistants on the
survey. Geo. H. Ashley supervised all the work on the Coal Meas-
ures, and did a considerable portion of it himself. He also, with
Mr. Kindle, traced the partings for the Lower Carboniferous
groups in southern Indiana south of and including part of Orange
County. The Coal Measure maps are published in seven map

- gsheets in the Twenty-third Annual Report, and the maps of the
Lower Carboniferous limestone of southern Indiana are published

in two csheeta i the Twantv-seventh Annital Renart
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C. E. Siebenthal traced the boundaries of the odlitic limestone
in Lawrence, Monroe and southern Owen counties, as delineated
on the sheets published in the Twenty-first Annual Report. He
also assisted Mr. Ashley in mapping the Coal Measures as indicated
* in the Twenty-third Annual Report. He also mapped part of the

Devonian area of southern Indiana as shown on the map sheet
in the Twenty-fourth Annual Report.

E. M. Kindle mapped the whetstone area in Orange County,
and assisted Mr. Ashley in mapping the Coal Measures and the
Lower Carboniferous of southern Indiana, and did part of the
areal work on the Silurian and Devonian in north-central Indiana.

August F. Foerste mapped the Silurian and Ordovician areas in
the southeast part of the State and also placed the work on the
State map. Part-of this work is shown on sketch maps accom-
panying his papers in the Twenty-first and Twenty-second Annual
Reports, but a considerable portion of it is shown on the State
map for the first time. - ‘

J. F. Newsom, aided by his students from Indiana University,
mapped a section across southern Indiana and traced a considerable
portion of the partings on each side of the Knobstone group.

J. A. Price mapped the Waldron shale in eastern Indiana, as
shown on the map sheets accompanying his paper on that subject
in the Twenty-fourth Annual Report, and assisted Mr. Ashley
in mapping the coal field.

The writer, T. C. Hopkins, mapped the base of the Coal Meas-
ures from township 12 N. to its northern limit, as shown on the
map sheets in the Twentieth Annual Report. He also traced the
- partings between the different groups of the Lower Carboniferous
through Lawrence, Monroe, Owen, Morgan, Putnam, Montgom-
ery, Fountain and Tippecanoe counties as delineated on this map
for the first time. He also traced part of the Knobstone parting,
and did some work on the Devonian shales in Tippecanoe County.

All of the work was done under the direction and supervision
of the present State Geologist, W. S. Blatchley.

The geological partings in the central and north-central portions
of the State are deeply buried beneath a heavy mantle of glacial
drift, so that very few outecrops of the rocks can be seen; hence
the partings between the different groups could not be traced with

1ha carme deoree af ancrirane ae oanld thaca in tha wastawn  ~aadh
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ern and southeastern parts of the State, where the glacial drift
is absent or much thinner, and where the streams have eroded deep
valleys, thus causing many outcrops of the rocks so that their posi-
tion can be determined. The greater detail in these areas is ind?-
cated by the greater sinuosities of the lines of parting.

It may be of interest to thé general reader to know how a geo-
logical map is made. It will not be possible in a few lines to give
all the details of such work, but in general the plan is somewhat
as follows: The geologist first traverses the region to be mapped,
visiting the outerops wherever he can find them, studying them in
their different characters and noting their relations tt each other,
80 that he can make out a section of the geological column showing
the kinds of strata, that is the different limestones, sandstones,
shales, ete., their relation to one another and the thickness of each
as they occur in the area to be mapped. He then decides upon
how many of these subdivisions he will show on the map he is to"
make. Thus sometimes each single stratum is shown by a separate
color or pattern and again a series of strata are grouped together
and delineated by a single color for the whole group.

After determining how many and what groups are to be repre-
sented, and knowing the general characteristics and distinetions
of each, he proceeds to find where these different groups outerop
and to trace the lines of parting where the outcrops of the different
groups meet. If the rocks were perfectly bare this would be a
very simple process and would only necessitate the worker’s ability
to properly locate on the map the line as he follows it out in the
field. But the outcrops are, in many places, in fact in Indiana
in most places, covered with a thick mantle of loose material and.
only in places here and there on the bluffs of the watercourses
and the steep places on the hillsides can the rock be seen. To
trace out the line of parting where the outerops can be seen only
here and there requires the application of considerable general
knowledge and close observation. It is necessary to study the char-
acter of the soil produced by the different strata which is some-
times so characteristic as to enable one to follow out the parting
in this way. It is necessary to observe the topographic peculiari-
ties of each stratum, which is an assistance sometimes. If one is
a bed of clay or shale underlying a limestone or sandstone, it is
frequently a horizon for springs. Frequently the only data avail-
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able is that obtained from well records. In many regions some
of the wells, in some places all of them, are sunk through the
soil mantle into the solid rock underneath and if the geologist can
dbtain a piece of the rock or obtain definite information about it,
he will be greatly aided in his work. \

If every person who sinks a well or has one made would keep
a careful record it would be a great service to geology. The most
desirable data are the thickness of the soil mantle to the solid rock,
the kind of rock first struck and thickness of this and of any other
‘underlying strata that are penetrated by the well digger or the
drill. If a careful record had been kept of all the wells that have
been sunk in Indiana and these records were accessible to the
geologist, they would be of-great service. :

When, by the aid of these different methods and others, the
geologist has determined the position of the lines separating the
outerops of the different strata, he draws them on his map and
designates the different areas by different colors or different shad-
ing or marking, and the engraver and the printer make a repro- .
duction of it by engraving it on copper or stone and then printing
from it as from ordinary type.

The time, the expense and the skill required in the construction
of a geological map are increased as the scale of the map increases,
and as greater accuracy of detail is required. If an area is under- .
lain by valuable mineral deposits it may be studied and mapped
on a scale and nicety of detail that would not be justified on an-
other area. _

No attempt has been made on the accompanying map to show
the different kinds of soil and glacial deposits of the State, as suffi-
cient-data for that part of the work has not been gathered.

Many of the minor subdivisions are too small to be readily rep-
resented on a map of ordinary size. Hence the Geological map
of Indiana presents the distribution chiefly of the major subdi-
visions of the Paleozoic formations of the State, while many of
" the smaller subdivisions are recorded only in the text.

A brief discussion of the chief characteristics of the various
divisions and subdivisions of the Paleozoic rocks of Indiana is pre-
sented in the following pages.




THE PETROLEUM INDUSTRY IN INDIANA IN 1903,

By W. S, BrLATcHLEY.

DeriniTION oF PrTROLEUM.—Crude petroleum, or “rock oil,”
is a ‘natural bitumen, composed mainly of the. combustible ele-
ments, carbon and hydrogen. In its most common form it is a
brownish-black, ill-smelling liquid, with a specific gravity of about
.86. When kindled, it burns readily with a bright flame and
without leaving a residue. When exposed to the atmosphere
it gives up slowly its volatile gases, and is, in time, reduced to. a
thick, semi-solid, asphaltum-like mass. The name petroleum comes
from two Latin words, “petra,” a rock, and “oleum,” oil, and in
many localities it is known as “rock 0il,” or simply “oil.”

. DistrizvTion oF PrrroLEUM.—Petroleum is widely distrib-
uted throughout the countries of the world, and is found in the
rocks of almost every geological formation, from those of the old
Archzean time up to the later members of the Tertiary Age. In
some of the older countries, as India and Japan, it has been known
to and used by man as a remedial agent for more than 2,500 years.
For many centuries, however, its uses were few, its possibilities of
furnishing valuable products by distillation not being known.
With the advancement in the knowledge of chemistry came a better
understanding of its component elements, and within the past
quftrter of a century it has come to be one of the great and neces-
sary resources of the earth. Its value has fluctuated from time
to time, but since 1900 the tendency has been upward, for the
demand has come to exceed the supply. For a year or two the
refiners have been using the crude oil faster than it is being
pumped into the pipe lines, and the reserve stocks of millions of
barrels in the great iron tanks have been called upon to supply the
deficiency.

During the year 1902 the United States produced 80,894,590
barrels of petroleum, which brought, delivered into the pipe lines,
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- $69,610,348. In the same year Russia produced 80,493,381 bar-

rels. The United States thus stood first in the rank of petroleum
- producing countries, and, aside from Russia, produced more oil
than all the rest of the world combined. ‘

The oil from the different parts of the United States varies
much in character and grade. That from Pennsylvania, New
York, West Virginia and southeastern Ohio, known as “Pennsyl-
vania Oil,” is considered best for making illuminating produects,
and brings the highest price on the market. The “Lima Oil”
from the Trenton rocks of northwestern Ohio and northeastern
Indiana ranks second in grade. Like the Pennsylvania oil, it
possesses a paraffine base, but contains a certain percentage of sul-
phur, not found in the former, and for that reason is more ex-
_pensive to refine. The oils of Kansas, Colorado and Corsicana,
Texas, have also a paraffine base, and rank about equal with the
Lima oil in value. Most of the petroleum produced in Louisiana,
Texas and California has an asphaltum base, and consequently
yields an illuminating oil of low value. It isused largely for fuel
and brings a much lower price per barrel than the oils with a
paraffine base.

" ‘While the increase in petroleum production in the United States
in 1902 was 11,505,396 barrels, the great percentage of gain was in
the low grade oils of California and Texas. The high grade
Pennsylvania product decreased 1,646,651 barrels, while the
medium grade Lima output increased 1,425,247 barrels, all of

which came from new developments in Indiana. During that
year the accumulated stocks of Pennsylvanié and Lima oils were
decreased 4,175,173 barrels. In other words, the supply of high
and medium grade oils throughout the year averaged 11,000 bar-
rels a day less than the demand. For that reason the price rose
gradually in 1902, and again in 1903, when the shipments of Lima
oil exceeded the output of the wells by 3,780,288 barrels. At
the present writing it is the opinions of experienced oil operators
that the price of ‘the better grades of crude petroleum will not
soon, if ever, fall below the dollar mark. The prospects for any
increased output of the paraffine oil production of the United
States are being gradually narrowed down each succeeding year.
At the same time there has been a constant increase in the demand
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for all classes of products that are manufactured from the higher

grades of petroleum, with no indications of any immediate change.
Uses oF PerroLruM.~—The average person has but little knowl-
edge of the many uses to which crude petroleum is put or of the
variety of products made from it in the great refineries. The most
important and best known of these products is, of course, the -
illuminating oil known as kerosene, or “coal 0il.” This oil has
become one of the greatest adjuncts of modern civilization; in
fact, such a necessity of daily life that millions of inhabitants of
this and other lands would find it difficult to do without. Besides
kerosene, all the gasoline, benzine and naphtha of commerce come
over as distillates from the crude petroleum. Among the solid

products are vaseline, used so extensively as an external applica-

tion, and paraffine, the candles of which have almost wholly super-
seded the old tallow “dip.” Much paraffine is also used in mak-
ing matches; as a preservative for eggs and various food stuffs;
in laundry work as an auxiliary to soap, and for many other pur-
poses. Rhigolene, a volatile product of erude petroleum, is a val-
uable anssthetic, particularly for local application to produce cold.
Both petroleum products and crude petroleum are much used in
the manufacture of artificial gas. In the making of “air gas,”
carburetted air, gasoline is needed, while for “oil gas” and car-
buretted water gas crude petroleum is used, the liquid hydrocar-
bons of the oils being converted into permanent gas of high illu-
minating power. The crude petroleum is also often used for the

“enriching of coal gas., i. e., for making it of higher illuminating

power.

Mineral oils from petroleum and the crude product itself are
now almost wholly used for lubricating machinery, especially rail-
way engines. As noted above, the poorer grades of crude petro-

" leum, especially those with an asphaltum base, are extenswely

used as fuel.

In the words of the superintendent of one of the leading refin-
eries of the country: ‘Practically nothing is now allowed to go .
to waste. Our by-products are really more valuable than the
refined oil itself. Benzine and gasoline, which were formerly not
considered by us, are now very valuable commodities. The coker
which results from the burning of crude oil was formerly dumped
into the river; now it is used in the manufacture of the carbons
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for electric lights, and we can not get enough of it. The vapors
arising from the oil are condensed and recondensed, and are added
to our list of by-products. In fact, nothing is permitted to get
away which can, in any manner, shape or form, be utilized, and
this is ascertained by our chemists and inventive men.

“There is not a thing designed or invented that will aid us
either in our manner of refining the oil, or in effecting a saving so
that we can utilize what was formerly wasted, that we do not have
in our refineries. The changes that have taken place in the last
ten or fifteen years are simply wonderful. Take refined oil, for
instance. Many of our people can easily recall when it was almost
as yellow as saffron; now it is as clear as crystal, and has been
refined to such a degree that not a drop of it need be wasted. Our
oils are used in soaps, perfumes, liniments, vaseline, and in so
many different ways that I have neither the time nor the inclina-
tion to try to define their varied uses.”
~ Petroleum in commercial quantities was first produced in Indi-
ana in 1889, in a well put down by the Northern Indiana Oil
Company, on the D. A. Bryson farm, near Keystone, Chester
township, Wells County. From that date until January 1, 1904,
the industry has gradually grown, until it has become one of the
greatest in the State. From 33,375 barrels, valued at $10,881, in
1889, the output has increased to 9,177,722 barrels, valued at
$10,476,369, in 1903. That the yearly output depends largely
upon the price, and not upon the capacity of the field, is shown
by the fact that the years 1897 and 1898 were the only ones, since
the striking of oil in the State, in which the production fell off,
and during those years the jprice was low, ranging only between -
40 and 60 cents per barrel. Since 1898 there has been, for the
most part, an upward tendency in price, and as a result the output
has nearly trebled.

Petroleum in commercial quantities has been found in three
distinet geologicai formations in Indiana, viz., the Trenton lime-
stone of the Lower Silurian Age; the Corniferous limestone of the
Devonian Age, and the Huron sandstone of the Sub-Carboniferous
Age. Tt is, however, from the Trenton limestone that the great
bulk of the crude petroleum of the State is produced. Each of
these formations will now be taken up in order and its petroleum
output treated. :
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TRENTON ROCK PETROLEUM.

Formation or tHE TrENTON LimesTong.—The Trenton lime-
stone is one of the lower or older formations of the Lower Silurian
System. Like other limestones, it owes its origin mainly to the
presence of minute organisms in the water in which it was first
laid down. The animals from whose remains the oil of the Tren-
ton limestone was, for the most part, derived, were probably very
low forms—the polyps and bryozoans of the ancient Silurian seas.
Tn untold numbers they existed, and the carbonate of lime which
makes up 80 per cent. of the unmodified Trenton rock is largely
the remains of their secretions and incrustations. Associated with
these lower forms were myriads of higher ones—crinoids, brachio-
pods, trilobites, gastropods, and even fishes. The presence of such
swarms of animal life made necessary the existence of an abun-
dance of plants, since the plant must ever precede the animal and
gather for the latter the energy, and form for it the food, the living
protoplasm, necessary to its existence. These plants were mostly
marine alge, or seaweeds and fucoids, though doubtless many other
forms existed of which no remains have been preserved in the
rocks of that age.

The Trenton limestones were evidently formed in rather clear
water, at moderate depths. Negr the bottoms of these shallow
seas great beds of calcareous sediment were gradually collected,
and were swept to and fro by the tides and currents. Rivers from
the older Cambrian rocks brought down their eroded particles and
added to the thickness of the ocean floor. Within these beds of
sediment both plants and animals found a grave, their bodies in
vast numbers being buried beneath the slowly accumulating de-
posits of centuries. Once buried in such deposits, they did not
decay, as do animals on land, because by the waters above and the
caleareous ooze around them they were shut off from free oxygen,
which is the chief agent in decay. Gradually this ooze or fine -
sediment was, by the agency of the sea water, cemented and con-
solidated into limestone. In this manner that great layer of Tren-
ton rock, which underlies at variable depths the whole of Indiana,
was formed. From it has been derived, directly or indirectly,
more wealth than from any other formation either underlying or
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Oriein oF PrrrROLEUM.~—In time the waters of the ocean con-
taining this vast stratum of Trenton limestone, with its enclosed .
accumulation of undecayed plants and animals, became turbid,
and, instead of calcareous sediment, deposited mud and clayey
sediment in thick beds on top of the limestone strata. These de-
posits of mud and silt were afterward, by later deposits, com-
pressed into the fine grained, impervious Utica shale, 100 to. 300
feet in thickness, which thus effectually sealed the Trenton lime-
stones, and so retained within them the oil and gas derived from
their enclosed organic remains. This oil and its more volatile
portion, the natural gas, was probably not formed in a short time,
but is the result of a slow decomposition or destructive distillation
carried on through thousands of centuries. Accumulating in vast
reservoirs, the more porous portions of the Trenton limestone, or
mother rock, it there remained until man came with his iron drill
and furnished a vent through which it could rise. Then by com-
bustion he caused it to yield up the stored energy, conserved since
the sun’s rays fell on the plants of the old Silurian seas.

OrigiN oF NaTURAL Gas.—From what has been said, it will
be seen that both natural gas and oil have a common origin, viz.,
the destructive distillation, carried on through thousands of years,
of the plants and animals which existed in the Trenton Period.
It is a well known fact that if wood, coal or the body of any animal
be placed in an air-tight retort and heated, a distillation will occur,
and the object will be changed to gaseous, oily and solid matters.
In the absence of heat and air a very long period of time will bring
about the same results. By this is meant the process of “slow
destructive distillation” above mentioned. The primary product
of such distillation was probably a light oil, which in the course of
ages has, by volatilization, yielded the gas, and’ has itself been
condensed into the heavier petroleum. The gas being lighter and .
more volatile than the oil, gradually rose into the higher inter-
stices of the limestone. If an open barrel be filled with crude
petroleum from the Trenton limestone of Indiana and exposed for
a single summer to the air, more than half of the contents will
pass away in the form of a vapor, and a sticky, tar-like residue will
remain. . If by some means the escaping vapor could be collected
and analyzed it would be found in the main to have the same
comnosition as natural gas. In fact, it would be natural sas. and



http:Trent.on

THE PETROLEUM INDUSTRY IN INDIANA, 85

would burn as freely as a sample of that valuable fuel, collected in
the ordinary way. In the depths of the rock the evaporation of
the oil has been extremely slow, and the amount has been limited
both by the varying pressure of the overlying gas and the under-
‘lying water. There is little doubt, however, but that all the nat-
yral gas of the Trenton limestone has been so derived. -

DISTRIBUTION OF PETROLEUM IN THE TRENTON LIMESTONE.—
Neot only Trenton limestones, but every other limestone, as well as
most shales, have in the past produced petroleum in greater or less,
quantities. Distributed in minute proportions through the sub-
stances of the rocks, it easily escapes notice, but when intelligently
. looked for its presence is revealed, and, though the percentage is
small, the aggregate is often vast. If, for example, a stratum car-
ries but one-tenth of one per cent. of petroleum and is 500 feet in
thickness, it contains more than 2,500,000 barrels to the square
mile. Indeed, so common is the occurrence of petroleum in
stratified rocks that wherever a close-grained shale occurs there
is almost always a small accumulation of oil directly underneath
it. The same thing is found when an impervious stratum of any
other composition than shale occurs in the geological series.

If petroleum has been thus generally formed throughout the
Trenton limestone, why do not all parts of that formation yield
it in somewhat equal amounts? Why is it that a bore that pierces
the Trenton in one locality is a “dry hole,” while another, but a
short distance away, results in a “hundred-barrel” well? The
answer to such questions lies in the fact that the formation of large
accumulations of oil depends as much upon the presence of suit-
able strata to receive and retain them as upon an adequate source
of supply. In the minutely diffused state in which the oil was
originally formed it was wholly without value. Like all other
forms of mineral wealth, it had to be concentrated into reservoirs,
the so-called “pools’” of the oil field, before it could be utilized by
man. The thousands of bores put down to the Trenton limestone
for oil and gas in both Ohio and Indiana have proven that four
conditions are necessary before an accumulation and preservation
of oil in commercial quantities can take place. If any one of
these conditions is absent, a dry hole or salt water well will in-
variably result. These necessary conditions are:

ey Y - . "
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2. An impervious cover above the reservoir.

3. An arched or anticlinal structure of the rock in which the

reservoir is located.

4. A pressure behind the oil to force it into the reservoir.

1. The Porous Portions of Trenton Limestone.—We have seen
that the Trenton limestone is a sedimentary rock; i. e., one which
was laid down in water, the bottom of the sea, ages ago. When
first formed it was a nearly pure caleium carbonate or carbonate
of lime. In the course of time certain areas of the sea bottom,
covered with the incipient limestone, were slowly raised until they
became higher than the others, and formed shallow basins, lagoons
or bays. Some of these raised portions covered very large areas.
. Others were isolated or separated from the main area by a distance
* of one to 80 miles. The outline of all was irregular, with many
indentations along the margins. In these more shallow portions
of the Silurian seas the water became in time very briny and
caused a chemical change in the rock. To the lime carbonate was
added some magnesia from the brine, and a magnesia-lime car-
bonate called “dolomite” resulted. Wherever this change took
place, which was only in the shallow, briny areas noted, the re-
sulting dolomite was porous. This porous condition was due to
the fact that the new crystals of dolomite were smaller than, and
never entirely filled the spaces occupied by, the older crystals of
lime carbonate. The larger areas of the Trenton limestone deposit
beneath the present bounds of Indiana were either too impure to
admit of a change into dolomite, or the conditions of sea level were
never such that the change took place; hence they are nonporous and
. barren of either oil or gas.

Even in rich oil fields the porous dolomite has only been formed
in a small proportion of the thickness of the Trenton rock. Usually
two or more “pay streaks” or porous strata are found in the upper
70 feet of the Trenton. The upper one of these has a thickness
of 8 to 10, or sometimes 15 feet, and usually occurs within 30
feet of the top of the Trenton. If the level of the Trenton is low
at the point where the bore is put down, the upper streak is often
lacking. The second porous stratum, usually the most produective,
lies about 15 to 20 feet below the first and is separated from it by
a bed of unchanged, nonporous hlt-nestone. This alternation of
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sea levels at the time the limestone was being transformed into
dolomite. Wherever the Trenton limestone assumes its normal
character and ceases to be dolomitic, it ceases also to be oil-bearing.
The change from an area containing porous rock into one wholly
lacking it, is often abrupt. It is only the former which contains
the oil, and there is no known method, except by drilling, of de-
termining where the porous rock occurs.
2. The Impervious Cover.—In order to properly retain the ac-
cumulated petroleum the porous rock must be entirely covered
with an impervious stratum, i. e., one through which neither oil nor
its volatile gas will pass or can be forced by the enormous pressure
behind it. Such a cover is usually a fine-grained shale, and
~wherever such a stratum covers a porous rock, petroleum in greater
or less quantities is usually found. In the Indiana eil field the
Trenton rock is covered by an average thickness of 250 feet of
that dark brown, close-grained deposit known as the Utica shale,
which possesses every quality of a typical impervious cover. The
driller recognizes this stratum as soon as he strikes it by its color,
its comparative freedom from fossils, and the ease with which it
is drilled and mixed with water.” No free oil is found in the Utica
shale, though by distilling portions of it an amount equal to three
per cent. of the shale* has been obtained. '
3. The Anticlinal Structure.—The surface of the Trenton lime-
gtone is not level as many people suppose, but, like the surface of
the earth, is a series of alternating arches and depressions or ridges
and valleys. The arches or domes are like inverted troughs and
vary much in width and area, as do also the depressions between
them. Wherever gas and oil occur they will be found in a porous
stratum in one of the arches or anticlines, as they are called. If a
bore happens to be put down and strikes a depression or syncline
between the arches, salt water will invariably be found. If both
gas and oil are present in a certain area, and the bore strikes the
flank or side of the arch, oil will result. If the bore strikes the
crest or dome of the arch, gas will flow. The causé of this is sim-
ple, being due to the arrangement of the three fluids according to
their relative weights. When the oil was first formed, it was-
pushed or carried hither and thither by the heavier salt water be-
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hind it. Much of it was carried away by the water and lost, but
wherever one of the porous areas existed in the side or top of an
anticline, the oil was carried into it and there remained. During
the ages which have elapsed much of the oil was changed into a
volatile gas, which rose into the higher porous portions of the
anticlines or ridges of the Trenton limestone. As this gas accu-
mulated, it pressed back the remaining oil into the sides or flanks
of the arch. The oil being lighter than the water, rested upon the
latter and prevented it from rising into the higher porous portions
of the limestone. When a bore is put down and strikes gas the
latter will flow until the quantity which is stored in the porous
area of the anticline is exhausted, when the oil, if any be present
on the flanks or lower portions of the porous stratum, will rise
in the gas well. It may be that the oil has been carried by the
salt water into the porous portions of another anticline, and that
only salt water occurs beneath the gas. If this be true, the water
will fill the porous reservoir as soon as the gas is exhausted. The
anticlines vary much in size, their domes running from scores of
. miles down to a half mile or less in width. The gas in the higher
part of each anticline is, therefore, often shut off from that in a
neighboring anticline by the intervening oil or water, or both. In
the same way the oil in an anticline which contains oil only may

. be shut off from that in another anticline by the salt water filling
all the porous portions of the syncline between. It often happens
that a gas bore is put down which strikes the crest of a narrow
anticline or raised portion of Trenton limestone which has not be-
fore been pierced. As a result the so-called rock pressure of the
gas is at first high, but rapidly declines on account of the small
‘size of the anticline. * All the wider and higher anticlines in the
main gas field in Indiana in which porous Trenton occurs, have
been pierced many times, and the stored gaseous product has be-
come almost exhausted. , ,

In the Indiana oil field the production of a new well can usually
be foretold by the depth at which the top of Trenton rock is found.
Ifit is from five to ten feet higher than the average in the nearby
productive wells, the chances are that it will yield much gas and
little oil. On the other hand, if the Trenton is struck ten to fif-
teen feet lower than the average, the bore has pierced a trough
or syncline, and a salt water well usually results. Sometimes, how- .
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ever, there are apparent exceptions. Of two wells in which the

Trenton is found at the same depth, one will be a “gusher,” and

_ the other, but a short distance away, a “dry hole.” The only ex-
planation which can be given in such a case is that the latter has
pierced a close-grained or nonporous area of the Trenton, into
which no fluid has found its way.

4. The Pressure Behind the Oil.—Whenever the drill pierces a
stratum of porous rock containing oil, the latter is pushed upward
by the so-called “rock pressure” behind it. Sometimes this pres-
sure is so great that when the oil stratum is reached the boring'
tools are expelled from the drill hole, and the oil escapes in a
fountain, rising high above the derrick, much of it being lost be-
fore the flow can be controlled. In most instances, even if the
well proves to be one of small|production, the oil is forced upward
several hundred.feet in the drill hole. As noted above, this rock
pressure has, in the past, had much to do with the accumulation of
oil in the porous reservoirs. : :

It is now almost universally admitted that the rock pressure in
any oil field is nothing more or less than water pressure, as in
artesian wells, the water entering the Trenton limestone at some
point where the latter outerops and so forming a head or source.
Hence, the deeper the well, the greater the head of water and the
higher the rock pressure. The porous rock contains a limited
amount’of oil, held in place by the overlying shale. * The salt water
is below this oil, ever pressing it upward into the vent furnished
by the drill hole. As the supply of oil is gradually lessened, the
water rises to fill the pores, and the rock pressure is lowered. The

" pressure does not tell us anything about the volume or amount of
oil stored in the rock; but the rate of diminution of pressure fur-
nishes an excellent index of the rapidity with which that amount

* is being lessened. When the supply of oil is exhausted, as it nat-

urally will be in time, there is no source from which it can be re-
newed. The salt water will rise and occupy the space which for-
merly held the oil and it will come to stay.

Salt water also occurs in the Trenton rock in all portions of the
Indiana field. Usually a difference of only six to ten feet in the
elevation or depression of the surface of Trenton defines oil and
salt water territory. If the Well has been located over a. synclme,

o - -
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drilling has proceeded very far into that formation, and a well
yielding only salt water usually results. If, however, the bore
pierces the dome or flank of an anticline, either gas or oil will be -
struck, and the operator is usually careful to see that the drilling
is stopped before the level of the water producing rock is reached.
In some cases, however, both water and oil are found together
in the same stratum. Some of the best wells in the Indiana field
are big salt water wells, pumping from 150 to 700, or even more,
barrels of salt water, and 40 to 150 barrels of oil daily. It costs
.much more to operate a well of this kind, as it has to be pumped
with a beam and, therefore, requires g separate power. Such wells

&
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Fig.1. D.,Drift. N., Niagaralimestone. H.R.,Hudson River limestone. V.8, Utica
shale. T., Trenton limestone. A., anticline. 8., syncline. a to b, gas bearing stratum.
b to c, 0il bearing stratum. ¢ to d, water bearing stratum of porous rock. e, preglacial
channel through Niagara limestone. f, non-porous Trenton limestone.

Wells, Nos. 1 produce gas; Nos. 2, oil; Nos. 3,salt water; No.4,dry hole; Nos. 5, oil and
salt water. '

are usually longer lived, as the salt water seems to renew the quan-
tity of oil by bringing it in from quite an area of the porous
_stratum which the bore has pierced. Moreover, the salt water
seems to keep the pores of the oil rock free from paraffine and
other materials which have a tendency to clog them up, and a well
producing four or five barrels of water a day in connection with
the oil, is preferred by many operators to one that produces oil
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The accompanying illustration (Fig. 1) will probably lead to a
better understanding of the above mentioned facts regarding the
accumulation and preservation of petroleum in the ‘“Trenton rock”
fields of Indiana. ' '

Nucrssity or Accurate Surrace Levers—The trend, width
and dip of the anticlines and synclines in the top®of the Trenton
limestone in any locality can only be ascertained by an accurate de-
termination of the surface levels between a number -of wells.
Where a bore for petroleum has resulted in a good producing well,
the level of the surface of the Trenton rock below tide should be
carefully ascertained. This can be done only by running a transit
level from the nearest point where the surface level is known,
usually on a railway, to the site of the bore. By subtracting the
surface level of the bore from the depth at which Trenton lime-
stone is first struck, the surface level of the latter will be obtained.
In but a few places in the State is the top of Trenton found above
sea level. Where so found the depth to Trenton will be.less than
the surface level of the bore, and should be subtracted accordingly.

For example, the surface level at one point () near Hartford
City is 894 feet above tide and the depth to top of Trenton 969
feet. The latter is, therefore, 75 feet below sea level. At another
point (b), a short distance away, the surface level of the bore is
890 feet and the depth to Trenton 968 feet. At this bore the top
of Trenton is therefore, 78 feet below tide, or three feet lower
than at (a). The dip of the Trenton is, therefore, from a to b.
The bore at a yielded much oil; that at b much salt water and
little oil.

The location of the first half-dozen or so wells in any area a
mile or two square must of necessity be largely a matter of guess-
work, but if the surface level of the Trenton in each bore, produc-
tive or dry, be carefully ascertained, the trend of the anticline and
the approximate limits of the field or pool can be soon determined.
Too much guesswork concerning the surface level of the spot on
which the well is located has been done in the past. In a broken
- country it is difficult for any man to guess approximately at the
relative levels of two points a quarter of a mile apart, and the new -
level should always be ascertained with instruments. Of course
the surface level of the bore has nothing to do with the absolute
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height or surface level of the Trenton, or the absence or presence
of the petroleum, but it has a great deal to do with the accurate
determaination of the surface level of the Trenton, and therefore
with the location of future wells. - If a few thousand dollars had
been spent in Indiana in past days in the careful determination of
surface levels, it would have saved a few hundred thousand which
have been sunk in dry holes. \ '
Poors Nor NroessariLy Connecrep.—A fallacy which is held
by many would-be operators in the Indiana field is, that oil fields
or pools run in lines, and that one field is connected with all others,
the oil flowing from one to the other through a continuous strip
of porous rock. This may in part be true in the Pennsylvania oil
regions, but it is wholly untrue in the Trenton limestone area of
Ohio and Indiana. While all the gso-called “pools” of that area are
found in the anticlines in the Trenton formation, they are not
necessarily connected, nor do the anticlines run in straight lines. -
From what has been said about the origin of the porous areas of
the Trenton limestong, it will be seen that a pool may be of any
shape, and may lie in any direction from any other pool. Its
boundaries may be straight or sinuous ; its area one square yard or
one thousand square miles. If the conditions necessary for the
storing of petroleum, namely, a porous reservoir, located in the
flank or dome of an anticline of the Trenton limestone, with an
impervious cover above it and a water pressure below it, have been
present in the past, the oil will very likely be found, whatever the
shape, size or relative location as to other similar reservoirs. If
any one of these conditions is lacking or has been lacking, the bore
is sure to be a dry hole. Inasmuch as the top of the Trenton lime-
stone in the main Indiana field is everywhere from 700 to 1,100
feet below the surface, it will be seen that the problem of locating
in advance a paying well is a most difficult one. : )
Conpemned TERRITORY.—During the first few years of drilling
for oil in Indiana much territory was needlessly ¢ondemned by
isolated bores which were dry or very small producers. The aver-
age operator, then, as now, was in search of “gushers” or big wells,
and turned down in disgust any territory where wells came in for .
less than ten barrels. With but little knowledge of the conditions
governing the accumulation of oil it was thought that a dry hole
condemned a square mile or more of the area about it. Experience,
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gained by the sinking of thousands of bores, has, however, proven
that “one well is a test for but one location,” that is, for an area
of but a few acres about the bore. As a result, much of the con-
demned territory has been redrilled, and, in most instanees, good
producing wells have been developed where at one time it was
thought no oil existed.

When oil was but 40 to 60 cents a barrel it did not pay to pump
wells which averaged only three barrels a day. Now that the price
has risen to $1.30, wells, which yield but one barrel are pumped
with profit, provided a number of them are operated by a single
power. In a number of places leases have been abandoned as non-
productive or as not paying the cost of operating, and have since
been taken up by new parties and found to be very productive.

Examples of such leases are near Montpelier, Blackford County,
where in section 8 Harrison township, the Baltes Oil Co. is opera-
ting a lease on which nine small wells had been drilled and aban-
doned up to 1900. In 1903, three new wells were drilled which
averaged 30 barrels each at the start. On the Miller lease just
north of Montpelier, four wells were pulled out in 1899 and the
lease abandoned. It was retaken and three new bores sunk in
1903, all of which are fair producers. Still a third example is
that of the Penrod and Hart leases in section 19, Washington |
township, Blackford County. These were held for some time by
the Fort Wayne Gas Co., but only small producers were obtained
and the leases and power house were finally sold for $350 to Miller
& Davenport, of Bluffton. The new owners, at a cost of $1,400,
put down a well on the Penrod farm which made two tanks of oil
in 14 days. This brought $356, or more than the original cost of
~ the property, and they then sold the leases and well for $15,000,
after owning it but 42 days. The last owners have sunk two addi-
. tional paying bores, and are well pleased with the property. These
are but three examples of scores that could be given. They go to
show that the operator in the Indiana oil field is taking chances
with every bore he sinks. He has no way of knowing beforehand
what the results will be. He may pierce the center of a reservoir
and get a 300 barrel well; he may strike near its outer rim and'
get a 10 barrel well ; he may miss it altogether and get a dry hole.
One thing he can rely upon if he strikes a productive well, and
that is, that he is drawing upon a stored product which is not now
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being formed in the rock from which it is drawn, and that, there-
fore, he must eventually exhaust the stock of oil from the imme:
diate vicinity of his bore.

Surraor Inproarions or Or..—Secarcely a day passes but that I
am in receipt of a letter asking me to come to some point in In-
diana and locate a well which will produce oil; or stating that
bubbles of gas are continually escaping from some pond, spring
or stream ; or that a scum of oil occurs upon the surface of some
body of water. The writers of these letters evidently believe that
I possess a knowledge of the surface which will indicate where
paying wells _canWEe located, or that such bubbles or scum are cer-
tain indications of the presence of gas or oil in paying quantities.
If they possess either or both of these suppositions they are woe-
fully mistaken, for in Indiana there are absolutely no surface indi-
cations which denote the presence of either gas or il in paying
quantities in the underlying rocks. The conditions are such that
no man on earth can, with certainty, locate in advance a produc-
tive well in any portion of the Indiana field. Gas and oil are found
in commercial quantities in the State only at depths ranging from
500 to 1,600 feet below the surface.* Between the formations

_containing the gas and oil, namely, the Trenton and Corniferous
limestones and the Huron sandstone, there are always one or
more close-grained shales 50 to 300 feet in thickness. These shales -
are wholly impervious to both gas and oil; i. e., no particle of
either of these fluids can find its way through them. In fact, such
a shale is an absolute necessity to the presence of a commercial
body of either gas or oil, else both of these would have long since
found their way upward into the atmosphere. The bubbles of
gas, noted as escaping from water, are, in almost every instance,
marsh gas, which is formed by decaying organic matter at the bot-
tom of the water, or in some deposit of carbonaceous material near
by. The oil has exuded in minute quantities from some shale,
clay, limestone or sandstone, as all such rocks contain some oil.
But a drop or two is necessary to form many square feet of film
or scum over the surface of a spring or pool. In many instances
the supposed oil on the surface of a spring is not oil, but a brown-
ish yellow precipitate of iron oxide.

*The Jasper County field is an exoception to this, a heavy form of oilibeing there found
in the Corniferous limestone at 100 to 120 feet below the surface. However,a shale impervi-
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Again, the oil producing rocks in Indiana follow no definite
" direction, as in some other States. There is no northwest-south-
east, or northeast-southwest axis or trend which the intelligent
operator can follow and sink a productive bore 99 times out of a
hundred. His operations in Indiana have always an element of
chance connected with them. If he keeps well within the bounds
of productive territory his chances of failure are much fewer than
if wildcatting on the outside of such limits. But on the best area
of known productive territory an occasional bore will come in dry.
O1 SmerLrers anDp Orn Finpers.—The man with the “hazel
rod,” the “magnetic finder,” and other forms of instruments which -
can locate oil a thousand feet below the surface is still in existence
—still invades our State and catches suckers by the score. He
_is usually a fair guesser who knows enough to keep inside the
" limits of known producing territory. There, by chance, six wells
out of ten which he locates come in as fair producers and from
them he gains a prestige which enables him to land more of the
innocent and unwary.
~ One of these so-called oil wizards has been operating extensively
in Indiana during the winter of 1903-°04. He is fathered by a
Chicago firm which advertises stock for sale and promises to guar-
antee the finding of oil to all who will invest. The inventor and
handler of the instrument sent out by the company says that it
is electro-magnetic in character, and that no one can successfully
___operate it but himself. According to his belief, all oil flows in
"~ streams which are continuous from one State to another and also
from one geological formation to another. With this instrament
he claims that he can locate these “oil streams” wherever he goes,
whether on railway train, on horseback, or afoot. Thirty-five-or
more of such streams enter Indiana, mostly from the northwest,
ete., ete. ’

It is strange that in an enlightened age like the present such
claims and opinions should find credence, and that a company mak-
ing such pretenses should be able to sell its stock, yet many be-
lieve, a number invest, but how many ever have or ever will realize
one penny on the investment? There is one instrument and but
‘one that can be used in locating oil in Indiana and that is the
drill. All others are and ever will be humbugs; and all men who
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rods, instruments or what not, are either harmless innocents or
fakirs of high degree. The man sent out by the Chicago company
above mentioned evidently beligves in his instrument and can be
classed with the “innocents ;” but the company back of him, which
guarantees to find oil and pay its investors a handsome profit, is
evidently composed of men who take advantage of his innocence
to fleece the unwary.

Faxge O Compawies.—During the year 1908 most of the fake
oil companies which came into existence with the discovery of oil
at Beaumont, Texas, went. to the wall. They reached the acme
of their growth and income in 1902 and during the next year
gradually dwindled and died. Not one out of a hundred ever paid
back a small percentage of the amount invested. The highway

robber who takes the money of his victim at the point of a gun .

is an honest man in comparison with some of these barefaced scoun-
drels who fleeced victims of high and low degree with the glitter-
ing advertising sheets and stock certificates of their mushroom oil
companies. In Indiana alone hundreds of thousands of dollars
went into the coffers of these fake companies which had their head-
quarters -in Chicago, in Cleveland, and even in Indianapolis.
Adams & Sarber, of Cleveland, were at the head of several of these
fake companies. This firm failed in June, 1903, with liabilities
of $309,792. Their books showed that the income from the stock
sold in Oectober, 1902, was $149,709; in November,  $156,424 ;
December, $83,601; January, $113,322; February, $113;131;
and March, $85,931, or a total for the six months of $702,118, all
taken from the pockets of the gullible, and much of it doubtless
representing the savings of years. ,

‘A large amount of Indiana capital went into the hands of pro-
moters who claimed to operate at Beaumont, Texas. This is lost,
even to a penny, as the conditions there existing were at no time
such that operations could be carried on with profit, even had hon-
est men been at the head of the company. The Oil Investor’s
Journal, in speaking of these conditions, says: ‘Sometimes the
failure to obtain revenue from properties has been the result of
bad management, sometimes the extraordinary conditions that
have arisen on Spindle Top from time to time have prevented the
realization of profits, but at the bottom of the whole matter is the
nnheard of nrice which most of the caomnanise natid faw +thatw ene
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erty. Such figures as those obtained for Spindle Top acreage-— -
and fractional acreage—up to a few months ago, could only pre-
vail where there was some inducement beyond the producing and
selling of oil. This inducement was the demand for property for
promotion purposes. The promoters felt the pulse of the investing
public and with trained faculties for perceiving the heart’s desire
of this same public, discovered that what the people wanted was
Beaumont o1l stock.
. “Without previous experience they went into the field, bought
their little piece of proven land, let a contract for a ‘guaranteed
_gusher’ and went to work selling stock.
. “The ‘oil business’ on a thirty-second or a sixty-fourth of an

_acre, even in the Beaumont field with its marvelous production
per well, was a speculative experiment, with the odds very heavily
against the speculator. The promoter seldom took any chances,
but allowed the purchasers of the stock to en_]oy the exc1tement
of taking all the risks.

“Those who bought freely of the stocks of these thlrty-second- )
~ of-an-acre companies are now realizing the difficulties of conduct-
ing a successful oil business on 4 piece of land about the size of
the small front yard which goes with a six-room dwelling in a
crowded city. It was possible, when the wells first quit gushing,
to operate these wells on small lots by compressed air or steam-
heads. Compressed air is about played out at Beaumont and steam-
heads are giving way to walking-beams, and now the little fellows
find they havn’t room on the property for a walking-beam outfit.”

A pumber of fake companies were organized to operate in the
Jasper County and other Indiana fields'and some of them are yet
in existence. Their available assets consist of little more than a
superb allowance of gall; leases on a few hundred acres of sup-
posed oil territory and a hundred or two dollars invested in pros-
pectuses and stock certificates. All persons are warned against
investing any money in any company having stock for sale which
claims to operate in Jasper County or vicinity. All holdings of
importance in that field, which are yielding any oil of consequence,
are owned by the Federal Oil and Asphaltum Company, of Lon-
don, England, which is a responsible company, but which has no
stock on the market. A few other companies whose responsibility

bl T. i i mcendinee thowva A a amall arnala kvt +havr
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have no stock for sale. The whole Jasper County field, at the pres-
ent rate of production, will not yield in 20 years, what a single one
of the fake companies offers to produce in one year. Better it
would be for the person who has money to invest, to buy grass seed
and scatter it abroad for the sparrows, than to invest in the stock
of these or other similar companies. The assurance of some kind
of returns from the investment would be infinitely greater.

I would go farther, and say do not invest money in the stock
of any oil company unless you are well acquainted with the pro-
moters and know them to be honest men who are experienced oil
operators. However, if .the speculative tendency is too strong to
be withstood, either go into the field personally, or send some one
in whom you have implicit confidence and investigate the holdings
of the company whose stock you are thinking of buying. By so
doing you will lessen the profits, as well as the number of such
fake companies as we have mentioned. The oil business is a bw:
enough gamble within itself—that is, the risks of losing in the

" legitimate companies are great enough—without taking a thou-

sand-to-one shot in the stock certificates of those get-rich-quick con-
cerns whose members do not know a walking-beam from a derrick.
In investing in o1l stock, or anything else, it never pays to “buy
a pig'in a poke.”

. Sarzow Bores 1v OENTRAL-SOUTHERN AND WEsTERN INDI-
anva—Investigations carried on during vecent years in the cen-
tral-southern and western portions of Indiana and records of many
bores which have been sunk in those regions, have led me to be-
lieve that the majority of the drill holes sunk therein in search
of gas and oil failed to reach Trenton limestone, the rock forma-
tion which produces the most of the gas and oil in this State. This

failure to sink the bores deep enough was due to| several causes,

chief among which is the great difference in the strata overlying
the Trenton limestone in those portlons of the State from those

“overlying the same formation in'the main gas and oil-producing

areas. In the latter areas the Niagara limestone of the upper
Silurian age and the Hudson River limestones and the Utica shale
of the Lower Silurian, are the only formations to be pierced by
the drill between the drift or surface and the oil and gas-bearing
Trenton. In the central-southern:and western portions, especially
the latter, a number of formations which are wholly absent in the

-
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main gas and oil field, mtervene between the surface and the top
of the Niagara limestone. The drillers employed during the gas
and oil excitement of 1887 to 1895 to sink the bores in these
regions were, for the most part, from the gas fields. Their knowl-
edge of geology was small, and in many instances, after passing
through a shale which resembled the Utica, and which they doubt-
less thought was that formation, they called the underlying rock
“Trenton limestone,” and soon abandoned the bore as barren. The
shales which they had pierced may have been any one of a half-
dozen carboniferous shales, or, what is more likely, the black
(ienesee shale, no one of which oceurs in the main gas field.

Again, strong flowing veins of salt water were struck in'a num-
ber of the bores, and the loval companies, whose members were
paying for the drilling, became alarmed at the extra cost necessary
to case off such water, and often abandoned the bore before reach-
ing Trenton. In a number of instances in the southwesternicoun-
ties, the Corniferous limestones and Huron sandstones which in
_places, as Loogootee, Birdseye, Terre Haute, ete., are oil and gas
bearing, were not even reached, though they lie 900 to 1,400 feet
above the Trenton. Wherever a bore was thus abandoned without
reaching Trenton, all the money spent was wholly wasted, there
being neither negative nor positive results. Moreover, much terri-
‘tory was condemned as non-productive without being given a fair
test. ) o

The foregoing statements are not made because 1 believe that
gas or oil in paying guantities will eventnally be found in the
Trenton limestone of southern and western Indiana, for I have no.
reasons for such a belief. Neither have I reasons for believing the
contrary. If the earlier bores had of a certainty reached Trenton
and proven barren, then negative evidence would have been avail-
able. The one fact which I do wish to impress npon the citizens
of the regions mentioned is that much of their territory has not
been properly tested. Another and more important reason for the
stai;;ement is to induce companies who sink future bores to see to
it that nothing stops the drilling before Trenton limestone is
reached, or, rather, before that formation has been pierced at least
100 feet. Beyond that depth there is little possibility of finding
/ eitljileli' gas or oil. A contracting driller of experience can easily
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him trouble. An aceurate record of the thickness of each forma-
tion passed through, together with a small vial of the drillings of
each, will aid much in determining the horizon which the drill is
piercing at any depth, and such record and samples should always
be kept.
In contracting for the drilling of oil wells to the Trenton lime-
stone in all parts of Indiana aside from the main field, 2 written
contract should always be made with the driller to sink the bore
a certain number of feet, with the privilege of stopping before the
distance designated, if so desired, or of going beyond it at a certain
stipulated price per foot. The contract should never be worded
“to drill to Trenton, rock’” or “100 feet into Trenton rock,” as a
dispute is very likely to arise as to that formation. Inside the
main field the different formations are well known, and the expe-
rienced driller knows within a few feet the distance at which the
Trenton will be found. Outside that field, he is apt to be confused,
especially if he has to pass through formations not represented in
the main field, which he will have to do if the drilling is being
. done any distance to the south or west.” If.it is not possible for
" the parties who desire the drilling done to determine approxi-
mately the distance to Trenton limestone, information regarding
that point can be obtained in this office. The distance to be drilled
should always include 100 feet into the Trenton, as either gas or
oil is likely to be found up to that depth. Bores in untested terri-
. tory which are to be sunk 1,500 or more feet in depth should be-
gin with holes at least 12 inches in diameter, so as to allow the
insertion of several sizes of casing if necessity requires. Often-
times in such bores a stream of water is struck unexpectedly, or a
cave of shale or other soft rock occurs, makmg a new casing neces-

sary. If the hole has been started too small it often happens that
no additional casing can be inserted. It then has to be abandoned
or else reamed down, the latter bemg 2 tedious and expensive
process. By begmmng with a large opemng there is often much
i-avmg of both time and expense.

THE MAIN TRENTON ROCK OIL FIELD OF INDIANA.

The area of Indiana at present producing Trenton rock petro-
leum in commereial quantities occupies a portion of nine counties
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ington, Grant Blackford Jay, Madlson, Delaware and Randolph.
As shown on the accompanying map, it may be said to comprise
about 1,350 square miles, being included within an oblong strip
of territory 52 miles long by about 26 miles wide, extending from
the Ohio-Indiana State line. westward to the western limits of
Liberty township, Grant County, and from Warren, Huntington
County, south to Summitville, Madison Coumnty. This territory
comprises all or a part of each df the following civil townships:
Monroe, Biue Creek, Jefferson, Wabash and Hartford, Adams
County; Nottingham, Chester, Jackson, Liberty and Harrison,
Wells County; Salamonie, Jefferson and Wayne, Huntington
County; Van Buren, Washington, Franklin, Center, Monroe, -
Mills, Jefferson, Fairmount and Liberty, Grant County; Wash-
ington, Harrison and Licking, Blackford County; Penn, Jackson,
Bear Creek, Wabash, Knox, Miami and Wayne, Jay County;
Monroe, Randolph County; Washington, Center and Liberty,
Delaware County; Van Buren, Boone and Monroe, Madison
County. Of these, Monroe Township, Randolph County, and Cen-
ter and Liberty townships, Delaware County, lie some distance
outside the main field, but it is probable that in a year or two they
will be connected with it by the finding of productive territory in
‘the intervening area. Aside from this main field, Trenton rock
oil is produced in limited commercial quantities in small areas in
Allen, Wabash, Miami, Hancock and Marion counties.

The surface of the main area now yielding Trenton rock oil in
Indiana was originally one great plain, with only occasional small
undulations to break its monotony. This plain has been eroded in
many places by the streams, which in the past have been much
larger than at present. Wherever bluffs or hills are found they
are but the results of such erosion. But few outerops of rock
‘occur within the oil field, and they are found only along the
streams, where the water has eroded deep channels through the
drift and boulder clay, everywhere covering the oil territory to a
depth of from 50 to 250 feet: These outerops belong to the
Niagara group of the Upper Silurian Period.

The formations passed through by the drill in all parts of the -
field before the Trenton limestone is reached are, therefore, as fol-
" lawe:  Tirift. Niagara limestone, Hudson River limestone, Utica
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ing the thickness of each formation passed thr’oﬁgh would be about

as follows: ;
) 1. Drift ......... e et eaee e 125 feet
' 2, Nigara limestone ........... e iieeeeeeaeeieaaeas. 150 feet
3. Hudson River limestone.,...............c.ooht 425 feet
4, Utica shale ..........cooviivnninenn... U ... 300 feet

In the western portion of the field the average bore shows:

L Drift cooiiiii 175 feet
2. Niagara limestone .............cicoiiiiiieennnnn 325 feet
3. Hudson River limestone .................... ... 310 feet
4, Utica shale .....0...... ... iiiiiiiiiiieiiianan, 200 feet
’ Throughout the Indiana field an
. eight or ten-inch drive pipe is forced T
. down through the drift to the Niag- 1
ara limestone. The fresh water usu-
9 ally found in the Niagara is cased off
‘ - by an iron tube 5§ or 63 inches in \ :
i  diameter, which reaches from the sur- :
Seetaeld  face to the soft blue Hudson River' -
- |[1".;::_: limestone underlying the Niagara.
e This second limestone and the Utica .
3 EErBd  shale beneath it contain' no water.
The Trenton is everywhere overlain _ 2
{  with the soft, dark colored Utica 5=
“r-g= shale which forms an impervious cov-
er through which neither gas nor oil
can escape. From the bottom of this

4| . shale the drill passes at once into the .
‘ hard crust of the Trenton limestone.
Two “pay streaks,” or porous layers,
are usually found in the Trenton, and

i 1 B
171 it isonly in them that oil occurs. The e
w . . =
?’ ~4 first or upper one is usually 15 to 25 Fig. 3.
Fig. 2. feet below the top of the Trenton ; the e

 Fastern. other is 15 to 25 feet below the bot-
‘tom of the first. While the Trenton rock in Indiana varies in
known thickness from 470 to 586 feet, the porous portions contain-
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most part been found useless to drill into the Trenton more than
100 feet, since of the 20,000 and more bores which have been put
down in the State but few have found oil or gas below that dgpth.
Within the past year several bores have been sunk in Delaware
County which have developed a pay streak at 260 to 300 feet be-
low the top of Trenton. It may be possible that in limited areas
such deep bores will prove productive, but this can only be ascer-
tained by future drilling.

In the well records given on subsequent pages the length of the
" drive pipe represents the thickness of the drift. By subtracting
the number of feet of drive pipe from the number of feet of casing
the thickness of the Niagara limestone may be ascertained. The
distance from the bottom of the casing to the top of Trenton repre-
sents the combined thicknesses of Hudson River limestones and
shales and Utica shale. The driller calls both of these formations
“shale,” usually distinguishing them by the terms “blue” and
“brown,” or “black.” The average operator and driller pays little

dttention to the names of the rock formations passed through, but-

can tell to an inch héw much iron has been used in the bore. The
records as given are practically the only ones kept in'the field.

TrE O1L Map.—The accompanying map of the main Indiana oil
field is the third issued by this Department in recent years. The
first, showing the exact area tested up to January 1, 1897, was
issued in the 1896 (21st) Report of this Department. The field
then embraced but 400 square miles. This map, enlarged and
modified so as to show the field as it was on January 1, 1901, was
published in the 1900 (25th) Report. The area had then increased
to 900 square miles. The third and present map brires the field
up to January 1, 1904, and embodies an area of 1,350 square miles,
not including a large portion of Madison, Delaware and Randolph
counties, which were added to embrace the Parker-Selma pools.
Comprised within this 1,350 square miles are many sections which
are as yet non-productive, not having been fully tested, owing to
the high gas pressure which still exists. Over much of this um-
drilled territory oil will eventually be found, and the seeming gaps
now shown on the map will be obliterated.

During the vear 1903 quite an area of producing territory was
added to the ﬁeld This addltlon was not due to any notable strike,

-~ 1 R - - D S .
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territory, notably in Washington and Fairmount townships, Grant
County; in Bear Creek and Wabash townships, Jay County, and
- in Blue Creek and Monroe townships, Adams County.

Apams County -

lies adjacent to the Ohio State Line and south of Allen, east of
Wells and north of Jay counties. It is 24 miles in length from
north to south, and 14 miles in breadth, comprising therefore an
area of 336 square miles. The surface is comparatively level, but
is well drained by the St. Mary’s and its tributaries in the northern
half, and the Wabash and its tributaries in the south. Three rail-
ways pass through the county—the G. R. & I., from north to
south ; the T., St. L. & W. (Clover Leaf), and the Chicago & Erie,
from east to west—the three having a common junction point at
- Decatur, the county seat. The population of the county in 1900
was 22,232, as against 20,181 in 1890.

The elevations in feet above tide of the principal railway stations
in the county are as follows: Berne, 849; Ceylon, 849; Curry-
ville, 842 ; Decatur, 800; Geneva, 840; Monmouth, 788; Mon-
roe, 822; Peterson, 817; Pleasant Mills, 799; Preble, 813.

Only the southern third of Adams County has as yet produceg
petroleum in commercial quantities. The townships of Hartford
and Wabash, in the southwestern corner of the county, possess the
oldest and best wells; while Jefferson, Blue Creek and Monroe
have, in recent years, yielded quite a number of producers. Dur-
ing the year.1903, 317 bores were sunk for oil in the county, as
against 291 in 1902. Of these, 80, or 9.4 per cent., were dry.
The decrease in dry holes for the year was five, and the percentage
of decrease, 2.6. The average initial output of the 287 productive
wells was 15.1 barrels, as against 23 barrels in 1902. )

Hartford Township.—The southern two-thirds of this township
has in the past proven quite productive of oil. No territory of
importance has been added to the producing area since the former
map was issued. Test bores on the Shephard and Cusac leases,
south half of section 16, sunk in 1903, came in as very light pro-.
ducers. The recent wells in sections 24 and 28 are to be classed

- as only fair, most of them coming in at 5 to 20 barrels each.” The
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on the J. A. Watson farm in section 34, where four wells, out of
ten drilled, came in with an iniital output of more than 100 barrels
each.

. Wabash Township—Quite an area of territory, marked as un-
tested on the former map, has become productive during recent
years. The southwest quarter of section 7 has a few fair wells
to its credit, while the southeast quarter of 12, the west half of 13
and the east half of 14 have each a number of light producers.

The south half of 20 has yielded some good wells and the west
half of 22 some light ones. The territory in section 80, just west
of Geneva, formerly producing only salt water, is now fairly pro-
ductive. The west half of section 32 now has a number of good
wells within its limits, several of which came in with an output
of between 60 and 125 barrels. The west halves of 33 and 35
‘are lightly productive, the remainder of the township being as
formerly shown. The lob, or “deep drive,” passes from northeast
to southwest diagonally across Wabash township, and has, up to
the present, prevented drilling in a number of sections which will
doubtless produce much oil in the future. :

Jefferson Township.—This township comprises but 24 square
miles of congressional township (25 N., 15 E.), the two eastern
tiers of sections of the congressional township, being a part of -
Mercer County, Ohio. The first producing wells in the township -
were opened up in sections 19, 20, 29, 31 and 32, in 1900. Since
then a number of fair to good wells have been drilled in other
parts of the township, and its entire area will in time doubtless
become productive. :

In 1903 two good wells were completed on the Johnson lease
in section 4, and lighter ones on the Miller and Hunzicker farms.
A dry hole was finished on the Hill lease in section 9; and a test,
but little better, on the Bedout farm, south half of 10. The south
half of 15 yielded one or two fair wells, but those in the southeast
quarter of 16 came in light. Two dry holes were drilled on the
north half of 20, but the southeast quarter of that section has a
number of fair producers. Several 5-to 30-barrel wells, completed
in the north half of section 21, on the Verney, Beeler and Young
leases; the top of Trenton being found at 1,065 feet. The north
half of 22 yielded one dry hole and three or four fair producers,
whilo tacte an. the Foster and Revnolds leases in section 34 came in
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light. The remaining sections of the tOWnshlp are to be classed as
shown on the map.

Blue Creek Touwnship.—This township lies north of J efferson,"
and like it contains but 24 square miles. Of these parts or all of
seven are at present yielding oil. : ‘ :
~ In 1903 a test on the Cummings farm, in section 8, came in dry,
while No. 2, on the Oakley farm in 9, started at only five barrels,
with a good supply of gas. A test on the Tague lease, in 16,
yielded only gas, but some fair wells were finished on the west half
of 15. No. 4 on the D. Studebaker lease in section 31 came in
dry, though surrounded on all sides by good wells. A dry hole
was also drilled on the Pruden lease in section 29. '

Monroe Township (26 N., 14 E.)—All developments in this .
township have been made since the former map was issued. While
a number of the 36 sections included in its area have been tested,
but four are at present producing oil in commercial quantities.

On the south half of section 22 several wells have been com-
pleted on the Habegger lease, which started at 5 to 20 barrels.
The No."4 on the lease was a dry hole, while a test on the Schug
lease adjoining started at 28 barrels. Three bores have been
drilled on the Lehman farm in the southwest quarter of section 23,
which started at 25, 10 and 5 barrels respectively. A second dry
hole was drilled on the Eley farm in section 27, the first having
been drilled in 1897. The Baxter lease in 29 has yielded a num-
" ber of fair wells, while the Causey lease on the northeast quarter
of 86 has furnished an extension westward of the noted pool in 31
Blue Creek township. Six bores sunk on the lease in 1903 all
came in as fair producers, one of them starting at 125 barrels.

St. Mary’s Township.—Two bores sunk on the J. L. Case farm
‘in section 27, this township, came in"dry, while another on the
Smith lease in 34 yielded a large amount of salt water and about
four barrels of oil.

WeLLs County

lies south of Allen, west of Adams, north of Jay and Blackford,
. and east of Huntington and Grant counties. It comprises an area
of 867 square miles, 112 of which are included within the known
productive oil territory. The surface of the county is level or
gently rolling. The average altitude above sea level is about 850
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feet. The Wabash River flows diagonally across the county, en-
tering it on the eastern side, a little below the center, and flowing
in a northwesterly direction. The Salamonie flows across the
southwestern corner in the same-direction, and these streams, with
their numerous smaller tributaries, furnish an abundance of run-
ning water, and, in most townships, an ample system of dramage

The soils of Wells County are above the average in fertility.
Made up of a mixture of ingredients derived mainly from the
decaying rocks of the far north, ground fine and théroughly mixed
as they were by the mighty glaciers which brought them to their

" present resting places, they contain all the necessary constituents
for the growth of the cereal crops, and therefore do not require
an annual outlay for artificial fertilizers. Corn and wheat yield
enormously in the sonthern and western portions of the county,
and the majority of the farmers were in good circumstances long
before the drill revealed that another resource which had been
stored since the old Silurian days lay far beneath the surface of
the soil they tilled. ‘

Two railways—the Toledo, St. Lounis & Western ((‘]over Leaf)
and the Ft. Wayne, Cincinnati & Louisville—pass entirely through
the county, while the Chicago & Erie touches its northern border.

" The Muncie, Hartford & Ft. Wayne electric line, paralleling the -
Ft. W., C. & L. Railway, is in course of construction, and will be
finished in 1904, thus adding to the excellent transportation facili-
ties already existing. The. population of the county in 1900 was
23,499, as against 21,514 in 1890.

The elevations of the privcipal railway stations of the county
above sea level are as follows: Bluffton, 835; Craigsville, 850;
Keystone, 862; Kingsland, 856; Liberty Center, 848; Murray,
853; Poneto, 849; Tocsin, 837; Uniondale, 814.

. Wells County contalns the oldest oil producing area of the State,
and for a number of years ranked first in production of petroleum,

* but since 1901 has been exceeded by Grant. However, the town-

ships of Nottingham, Chester and Jackson still rank as among the
most productive territory in Indiana. As few dry holes are drilled
in them as in any other similar area, and a large number of new
productive wellg are each vear added to those already existing,

Outside of the townships mentioned but small areas in Liberty

and Harrison townships have as yet proven productive, and it is not
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likely that much oil will be found in the county north of the pres-
ent limits shown on the map, though the greater part of Liberty
township may become light productive territory. )
Developments in Harrison Township (26 N., 12 E.) in 1908.—
In this township but four bores were sunk during the year. One
on the Quick lease in the southwest quarter of section 29, and one
each in sections 25 and 28, developed dry holes. The fourth, on
the J. E. Ballentine farm, southeast corner of the southwest quar-
ter of 32, was drilled 300 feet into Trenton, and made about two

~‘barrels when shot. It was soon abandoned, and at the present

writing there is not a producing well in the township.

Developments m Liberty Township (26 N, 11 E.) in 1903.—
Isolated wells on a number of sections in the vicinity of Liberty
Center have come in as light producers since the former map was
issued, and some of the sections in this vicinity may do better in
the future.

In the northwestern part of the township, section 7 has devel-
oped four light wells and several dry holes. The production is on
the Thompson lease, in the southwest quarter, and is from a part
of the pool opened up just to the west in section 12, Salamonie
township, Huntington County. The four wells were yielding
17 barrels a day on November 1, 1903, the last one having been
finished in April. A dry hole has been sunk on the southeast
corner of the same lease, and another on the Messburg farm on the
same section. Two light wells have been finished in section 17,
one on the northeast, the other on the southwest quarter; and
one or two in the southeast quarter of 18. A 30-barrel producer
was completed on the Davis lease, southeast corner of 19, the re-
mainder of the section being untested. The southwest quarter

of 21 and the south half of 28 have also yielded light producing-
wells, the top of Treriton bemg found at a depth of 1,014 feet in
the southeast of 28.. Five or six light wells have also been drilled
on the southeast quarter of 29. The west half of 30 has become
fair territory, 10.or more wells having been completed on it, but
the east half has developed only a salt water producer on the south-
east quarter. No. 6 bore, on the J. B. Munsey lease, in 31,
started off at 85 barrels on December 15, its record being as fol-
lows:
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_Drivepipe ......oovvnnnenn v eteveraneareerateons 40 feet ¢
L T3 1 270 feet
Top of Trenton ..x...... e e 930 feet
Totaldepth .............. et ctae et 1,000 feet

Other leases on the same section are fair average producers.
Section 32 may still be classed as fair territory, but the only wells
so far drilled in 33 are light.

Developments in Nottingham Township (25 N., 12 E., and a
part of 26 N., 13 E.) in 1908.—This township still maintains its
record as a producer, and but'few changes are necessary in the
former map, where most of the productive territory was classed
as good. A dry hole has been sunk on the northwest quarter
of section 2, and several fair wells have come in on the Stout
lease in the southwest quarter of 8. The producing portions of 4
are light; the bores on the northeast and southwest quarters com-
ing in dry. The west half of 5 is not developed, while the wells
on the east half are all light producers, as are also those on the
developed portions of 6 and 7. Section 8 remains good territory,
and the northwest quarter of 9 may now be called the same, the
southeast quarter being lighter. The north half of 10 has been
recently drilled with fair results, but 11 and 12 are unproductive.
In sections 7 and 8, to the east, the only, drilling has resulted in
a dry hole or two on the southeast of 7 and a good showing on the
C. Bierie in the southwest of 8. Just below these sections a dry
hole has been sunk on the northwest of 17, and another on the
southwest of 18, the south half of 17 having been wrongly marked
as productive on the former map. Section 18 is also nonproduc-
tive. The northeast quarter of 14 is undrilled. The Trenton is
found low and yielding salt water only on the Kirkwood lease,
- while bores on the south half of the section have been either dry
or water producers. All of 15 except the southeast quarter is fair
territory. Section 20, southeast of Domestic, has not held up, the -
new wells coming in light. The salt water wells, formerly marked
on the northeast of 19, caused the abandonment of that quarter
section for a time, but it was afterward taken up and the wells
drilled deeper, when they came in as good producers. The north-
west quarter of the section does not rank as high as the rest. The
remainder of the sections in the township remain as marked on
. the former map. As a proof that the old territory still promises
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niuch to the operator, four wells sunk in 1903, on the Engle lease,
in the southeast quarter of 32, started off at ‘more than 100 bar-
rels each.

Developments in Chester Township (26 N., 11 E.) in 1903 —
This township has been more than holding its own in recent years.
The former undrilled area in the northern portion has, for the
most part, proven productive; while but a small proportion of the
new bores in the older territory came in dry.

Section 1 and the northeast quarter of 2 are as yet undeveloped
The west half of 2 contains some light wells, while the southeast
quarter is better. Almost all of 3 has become lightly productive.
A test bore on the Speece lease, in the northwest corner, struck a
vein of “blue lick” water at 1,027 feet. The northwest quarter
of 4 is fair territory, the rest light. Some excellent wells were
drilled in on 6 and 7 during the year. One on'the Shadle lease,
southwest quarter of 7, is said to have made 200 barrels the first
day, 400 the second and 190 the third. The west half of 9 and
the northwest quarter of 10, marked as undrilled on the former
map, have become fairly productive, as has also the greater part of
11 and 12, and the west half of 16. The remainder of the township
may be classed practically as on the former map.

Developments in Jackson Township (256 N., 10 E.) in 1903.—
This township ranks next to Nottingham in its output of oil. But
few of the older wells have been abandoned, and all of the un-
drilled area of the former map has come in as fairly productive.
Many of the sections there marked as light or fair, are now classed

- as fair or good.

On the Huffman lease, south half of section 1, much trouble has
‘been experienced with fresh water, which ﬂooded a number of the.
wells and caused their abandonment. This mishap was due to some
poor wells, whose casing had been pulled, not being properly
plugged. Section 5 has increased its rating to fair, while all wells
on 6 belong to the same class. One on the Allen lease, southwest
quarter of 7, started at 200 barrels, and the whole section is up to
the average. The northwest quarter of 8 has only a dry hole to
its eredit, but the remainder of the section is fair territory; as is
aleo the south half of 9. The west half of 18 has come in as light,
but the northwest quarter of 19 has some fair wells to its credit,
Section 20, marked as light on the former map, has increased its
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standing. - The wells are lasting, and most of them start in at 20 to
40 barrels. An average record in the northwest quarter of 20
shows: :

Drive pipe N T L T T TP PR 153 feet

CASIIE . iiiitiiir it e iertrnenteoeeiesenansannansa 385 feet
TOp Of TIenton ... ..ovevrrrnnresnnenernssonnnenensns 989 feet
Total depth . o oottt i ittt ii e 1,045 feet

The first pay is struck at about 1,012 feet, and there is no water
before shooting. Section 22 has also increased its eutput and be-
come fair to good territory. A 160-barrel well was finished on the
northwest corner of 24 during the year. The west half of 25 has
been fair territory, while 26 now ranks with 27 and 28 to the west.
The northwest quarter of 26, containing 21 wells having, according
to the pipe line statements for 14 months, a settled production of
- 65 barrels, together with some undrilled leases in Randolph
County, was sold for $75,000 on October 15, 1903. Some changes
for the better have been made in the southeast and northwest
quarters of 29 and the northeast of 30. Section 31 has been
drilled over in recent years with fair results. A bore on.the
Palmer lease, east half of the northwest quarter, was finished in
October, with an initial output of 125 barrels, its record being as
follows: ‘

Drive PIDE ¢ v iiiasrn s iieetelernseieonencoaanns 130 feet

Casing ......coveevnnn. [P N 340 feet
Top of Trenton. ... cvvveiinerinniereassonanaanses 985 feet
Total depth . ..ottt ie ittt iieenearans 1,045 feet

* The first pay, struck at 1,015, was 18 feet thick. The northeast
quarter of 32, formerly bearing only salt water, has recently de-
veloped a number of fair wells; while the remaining,sections of
the township, for the most part, rank high as shown on the former
map.

Huxtingron County.

comprises an area of 385 square miles, lying west of the coun-
ties of Allen and Wells and north of Wells and Grant. The gen-
eral surface is similar to that of the counties already noted—a
level plain, unmarked by any prominent hills or elevated points,
the average elevation being about 780 feet above the level of the
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sea. The Southern third of the county is drained by the Salamonie
River, the central and northern thirds by the Wabash River and

. its tributaries.

The soil of the county is mostly of glacial origin, varying much
in constituents and quality. In most places it is underlain by a
stiff, tenaceous clay which retains the surface water and necessi-
tates artificial drainage. Where properly drained it yields large
crops of the cereals and grasses. The alluvial soils of the extensive
areas of bottom lands along the Wabash and Salamonie Rivérs are
above the average in fertility, and their crops aid largely in giving
Huntington the rank which it holds among the better agricultural
counties of northern Indiana. 3 A

As in the other counties comprising the oil area of Indiana, the
only outerops of rock are those of the Niagara formation. In the
vicinity of Huntington, the county seat, large quantities of lime are
burned from this rock, and the quality of the produet has given it
. a reputation second to none in the State.

Two railways, the Chicago & Erie, and the Wabash, cross the
county, the former from the northwest to southeast, and the latter
from northeast to southwest, while the T., St. L. & W. (Clover
Leaf) cuts across the southeastern corner. The Fort Wayne and
Southwestern Traction Line parallels the Wabash Railway across
the county. The population of the county in 1900 was 28,901, as
against 27,644 in 1890.

The elevation in feet above tide of some of the principal railway
stations in the county is as follows: Buckeye, 858; Huntington,
741 ; Markle; 814 ; Warren, 831.

The area of Huntington County producmg oil in commercial
quantities is practically limited to the southern halves of Sala-
monie, Jefferson and Wayne townships, along the southern border
of the county. Some of the sections in this area rank high as pro-
ducers, the average initial produc’fion and length of life of the
wells equalling any similar area in the petroleum field of the State.
It is not probable that the area of productive territory in the
county will ever be found to extenﬂ any distance north of the
townships mentioned, though it may, in tlme, cover the greater
portion of their northern halves.

" Developments in Salamonie Township (26 N., 10 E ) in 1908.—
Onperations in this township have been conﬁned to sections 192.
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13, 19, 20 and 25 to 36, inclusive, though isolated bores in other
sections have produced a showing of oil.  On the southeast quarter

of 12 two dry holes and two wells which started at 15 and 35 bar-

rels have been drilled, while the only bore on the northeast quarter
~wag dry. The top of Trenton in the last mentioned bore was

found at 1,027 feet, while an average record of the bores on the
‘southeast quarter showed: '

Drive PIDE vt iiiiiiiiiiiie i tsanses i raaeans 58 feet

B O - 1 ¥ 385 feet
Top Of Trenton .....covvireriasessessnerassncsnnanss 1,007 feet

Total depth . ....r it i ii it ii et te i recannancnannns 1,087 feet

" The only drilling in section 13 was on the McElhaney lease,
northeast quarter, where a 30-barrel well was completed in March,
and a lighter one later in the year.

The field opened up in section 19, just west of Warren, in 1900,
has not held its own, the new bores having a decreased initial out-
put. The southwest quarter of 20 has on it a few light wells, but
the remainder of the-section has been condemned by several dry
holes. Sections 25 and 26 remain as shown on the former map,
while all of 27 and 28 may be classed as lightly productive. The
south half of 29 is undrilled, while the north half has developed
only salt water and dry holes. The northeast quarter of 30 has
some fair wells, but a number of dry holes have been drilled on the
other portions of the section. All of 31 has become fair territory,
some high-grade producers having been finished on the north half
during the year. The southeast of 82 contains nine fair wells, but
bores on the remainder of the section have mostly come in dry.
Section 33 contains a number of light wells, except on the northeast
quarter, which is untested. Onme light producer has been finished
on the northeast quarter of 34 since the former map was issued;
the remainder of the section and 35 and 86 remaining as before
classified. '

Developments in Jefferson Township (26 N., 9 E.) in 1908.—
This is the best productive township in Huntington County. The
wells ostly come in as fair to good producers, and hold up for a
long time. The greater portion of the north half of the township
is still operated for gas by the Huntington Light and Fuel Com-
DANY.
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One or two bores on the northeast of section 16 have made a
good showing of oil, but are not operated. A dry hole has been
drilled on the southwest corner of the section. In 17 a bore on
the northwest quarter developed only salt water, while 18 is un-
drilled. Section 19 has developed a number of light wells, the
southwest quarter averaging better than the rest. The northeast
quarter of 20 is fair territory, the remainder of the section light.

The Pike Oil Company controls several hundred acres of leases
in this region, including the northeast of 20 and the northwest of
21. On the Weaver farm, in the latter quarter section, two fair
pumping wells were drilled several years ago, and in 1903 they and
160 acres of leases were bought by the Pike Company for $4,000.
Three bores have since been sunk by the company on the Anderson
- farm, in the northeast of 20. A record of No. 2, which started
at 120 barrels, is as follows: -

Drive PIPe vt it ii ittt ittt tiit et taasanaenns 267 feet
CASINE v vttt it i ie ittt tioentonosessnncassansons 478 feet
TOD Of MreNtON . ..u vt venevessorveenonennnsesosonns 985 feet

Total depth .........coviiniiiiniins, P 1,040 feet

The first oil was found at 26 feet in Trenton, and a second pay,
11 feet thick, at 35 feet in. A new bore on the Weavei farm
in the northwest of 21 resulted in a big salt water well which
yielded, with the water, about 15 barrels of oil per day. The
sounthwest of 21 is covered by virgin forest and is unleased, while
the east half of the section, as well as 22, 23, 24 and the north
halves of 25, 26 and 27 are unproductive. A dry hole has been
bored on the Griffith lease in the southwest of 23, and two of the
same kind on the Taylor lease in the southwest of 24. The south
halves of 25, 26 and 27 have yielded a npumber of fine wells. A
200-barrel producer was finished in October on the Holman lease
in the northeast quarter of 28, which was making 20 barrels when
a month old. The northwest quarter is undrilled, while the south
half contains a number of fair wells. All of 29 has developed into
fair territory, there being mnearly 40 producers on the section.
The northeast quarter of 30 js unleased. The south half contains
a number of fair wells, while on the northwest quarter there is
one.light well which has nevér been pumped. An average bore on
the Sparks farm, southwest quarter, showed the following record:



THE PETROLEUM INDUSTRY IN INDIANA. " 115

Drive pipe ....... et ie e e it re s 199 feet

ST T SN e, 489 feet
Top of Trenton. .. .. ovve e iiiiiionenneinroruecnnnnns 1,001 feet
GasS PAY ..vvvinnennnn. ettt et aeaa 1,012 feet
Pirstollpay .......covovvennnn. e virennneaes P 1,025 feet
Second oil pay.......... e e et i e, 1,045 feet
Salt water ........ P ..1,059 feet
Total depth ........... e i 1,064 feet

The east half of section 31 contains 25 oil wells, whose output
is above the average. The northwest quarter is undrilled, while
the southwest quarter has a number of fair producers. Section
82 has developed into good producing territory. The Troy Oil
Company controls the whole section, and on November 1st had
68 producing wells thereon. The oldest of these had been produe-
ing four years, and the net production was about four barrels
each on the date mentioned: A record of an average hore on the
section shows:¢

Drive pipe ......oovt. .. P e 200 feet
CaSIME ottt ittt i et ettt 450 feet”
Top Of Trenton. ... viu ittt itiernnosnanssenes 1,004 feet
Total depth ............ e e e e e e et e 1,059 feet

Gas is tsually found at 15 to 24 feet in the Trenton before the
oil is struck. The former is just about sufficient in quantlty to
~operate the field.

Section 38 is probably the best in the township. On December ,

1st there were 48 producing wells on its area, with an average pro-
duction of 7 barrels each. In this section the average record
shows:

S DrVe PIPE .« i et [ 250 feet
Casing ............ e e te e et 450 feet
Top of Trenton ........ceivviiniercenvannna. PN 925 feet
Total depth ..ottt ittt ittt eiannes 1,025 feet

The north halves of 34 and 85 have become fair territory, as has
also all of 86.

Development wn Wayne Township (F 2 of 26 N.,8 E.) in 1903.
—The greater part of this’township is fair gas termtory “ Most of
the productive oil sections are distant from rajlway facilities, and
hence the operation is light for at least five months of the year.
Being on the border of the field, many of the new wells partake

‘
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of the “wildcat” variety, and the percentage of failures is greatér
than inside known productive limits.- But eight sections in -the
southeast corner of the township have as yet proven ahyway pro-
ductive, though a few bores with a fair showing have come in in
other localities. ‘
A well on the A. E. Billiter farm, near Mt. Etna, on the south-
-east quarter of section 1, was completed in 1902, and produced at
first a heavy flow of gas and a good showing of oil. In August,
1903, it was put to pumping and made 15 barrels the first day.
~ This well is farther north and northwest than any other in the
main Indiana field. It is on the edge of a “deep drive,” 840 feet.
of drive pipe being necessary. Dry holes have been drilled on
the northeast quarter of 9 and the corresponding quarter of 10,
while 11 and 12 have produced much gas and a showing of oil in
some bores. Three. light producers have been finished on the
Cramer lease, northeast quarter of 15. A bore on the Wilson
lease, southwest quarter of 16, came in as a dry hole, with the
following record:

Drive DIDE it viiiiiiiie i iiiiiieeriennetrcastsasnns 108 feet
[T § 1 -GN 525 feet
TOD Of TIentOn. .. vvvreene e innraneenens P oo, 991 feet
Light 288 Pay. ..ot vv it ittt rnrieenenseans 1,006 feet
Salt Water ... ittt i i i it 1,041 feet
Total depth ... .o ittt i ittt it tensresnann 1,101 feet

- On the Parrott lease, northeast quarter of 28, two bores were
producing about 15 barrels of oil in November, the record of No. 2

being:

Drive PIDe .ottt e i e e, 331 feet
Casing ..........cc0vennnn e te ettt et aa e asann 525 feet
ToPp Of TrentOn. ... vt eee it rnenrereeneoeacannanans 993 feet
Gas and Ofl PAY: e v veernrt et enenreeeenennns 1,007 feet
Second oll PAY. . ocoi it ittt it st 1,029 feet
Total depth .............. et Ceeeen ...1,053 feet

In No. 1, 600 feet east, the drive was but 208 feet. The most
of the section is light productive territory, the southwest quarter
being undrilled. All of 24 and 25 may be classed as light pro-
ductive territory, the Searles farm in 24 showing up better than the
rest. The Bond farm, northeast quarter of 26 has some fair pro-
ducers to'iﬁa credit, but the remainder of the section is as yet
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mainly gas producing, as are also sections 27 and 28. On the
Hawkins lease in the southeast corner of 33 a 10-barrel well was

finished in September, and another of similar output is located on
the southwest of 34. The northeast quarter of 35 has developed
several fair producers. No. 8, on the Price farm, had the follow-
ing record: ’

B8 -2 ¢ 11 1 7 NG 229 feet
Casing ..oovv vt i i i SR 500 feet
TOp Of Trenton. .......c.vvvrireiiernenenenearanneen 1,009 feet
GAB DAY «cvvvrierennnnnnnnnn PR 1,020 feet
Salt water . ... e e e 1,030 feet
First ol PAY ..t vi it ittt i i e it 1,035 feet
Totaldepth.........‘......A..., .................... 1,099 feet

When completed it pumped nothing but salt water the first day. - |

The second day it made 85 barrels of oil; the third, 37 barrels;
the fourth, 40 barrels, and the fifth, 60 barrels. The remainder
of section 85 contains a number of light wells, while all of 36 has
become fair productive territory.

Grant Covnry,

in which the most westward extension of the Indiana oil field is
located, lies west of the counties of Wells and Blackford, and south
of Huntington and Wabash counties. It comprises an area of 416
square miles, the surface of which is, for the most part, level or
slightly undulating, though in the vicinity of the Mississinewa
River many hills, due to erosion, and from 50 to 100 feet above
the level of the river‘bed, are found. ‘

The Mississinewa enters the county near its southeastern corner,
and, flowing in a northwesterly direction, leaves it on the northern
bovder, six miles east of the northwestern corner. In the early

_ history of the county it was navigable for flatboats, which were
loaded at Marion and transported, via the Wabash and Ohio rivers,"
to New Orleans. It and its tributaries drain the greater part of
the county; but the western tier -of townships is drained by Pipe
and Grassy creeks, and the northeastern corner by Black Creek, a
tributary of the Salamonie River.

The soils of the county are mostly of drift origin, and for the
most part are fertile, though in some localities a lack of necessary
Arainaea has rendered their tillage unprofitable. ‘
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~ The transportation facilities of the county are excellent, the
T., St. I. & W. (Clover Leaf); the Michigan Division of the Big
Four, the P., C.,, C. & St. L. and the C., C. & L. railways passing
entirely through it, and having a common junction point at Marion,
_ the county seat. Besides these, the C., I. & E. crosses its south-
western fourth, while the Union Tractlon Company’s lines operate -
between Marion, Anderson and Indianapolis. The population of
the county in 1900 was 54,693, as against 31,493 in 1890, while
that of Marion was 17,337, as against 8,769. This notable in-
' crease was due almost wholly, either directly or indirectly, to the
gas and petroleum ‘developments brought about in the county dur-
ing the decade in question.
~ The elevations in feet above tide of the principal railway sta-
tions in the county are as follows: Fairmount, 880; Fox, 817;
Herbst, 851; Jonesboro, 848; Landessville, 864; Marion, 811—
814; Miers, 823; Roseburg, 845; Sims, 857; Swayzee, 859;
Sweetsers, 844 ; Upland, 939; Van Buren, 840.
" Within recent years, Grant County has come to be the banner
petroleum producing county of the State. At the same time the
city of Marion has forged to the front as the principal oil center.
In 1903 the county yielded more than one-third of all the petro-
leum produced in Indiana; while the number of new bores sunk
was more than twice as great as in any other county. By the
close of the year, the townships of Van Buren, Washington and
Center had been pretty thoroughly tested. Over most of their
area, however, there is room for many new wells, which, in the
near future, will undoubtedly be sunk on leases already partially
developed. In- this way the output of these townships will be
kept up, and possibly increased, for a number of years. The
greater parts of Mill, Monroe, Fairmount and Jefferson town-
ships will also develop into good oil territory as soon as the pre-
- vailing gas pressure is reduced. Monroe and Jefferson townships
at present afford as good promise for future production as any
- within the State. Franklin township is on the down grade and
its future output will be light, as w111 also that of the greater part
of Liberty township.
Developments in Van Buren Township (25 N., 9 E.)in 1903.—
This township, in the northeastern eorner of Grant County, com-
prises one of the oldest and best known ofl producing districts of
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‘the State. The first oil well in Grant County was drilled in the
outskirts of the town of Van Buren in 1890. From that time up

to the present the drill has been kept almost constantly going in
Van Buren township, until its area has been pretty thoroughly
gone over. The results have been above the average, the town-
ship ranking with Nottingham and Jackson, of Wells County, as a
reliable producer. The new developments of the year 1903 were
mainly in the two southern tiers of sections, most of which were
shown as undrilled on the former map, though many bores were
sunk on active leases in all parts of the township. The condition
of the roads in winter in the south half of this township and in
most of Monroe is deplorable, and greatly lessens the development -
for several months. o0

The southwest quarter of section 7 has developed into good ter- -

ritory. On the Sanderman lease of 80 acres are 18 producing’
‘wells, the last of which was completed in November with an mltlal
output of 150 barrels. A record of its bore was:

Drive pipe .. it vttt i et it ae e 160 feet
L2 X 3§ 4 ¥~ AN 400 feet
Top of Trenton.......... e e r e 927 feet
Total depth ........ e e iiee ettt e 1,027 feet

The 18 wells were producmg 70 barrels a day on January 1st,
1904. ‘

The south half of section 8, marked as untested on the former
map, has become good territory. On the E. Korporal farm the
No. 9 bore, completed in Decemher, started at 150 barrels, and
was making 45 barrels at the end of two weeks.

The northwest quarter of section 18, unmarked on the former
map, has developed into fair territory, while the east half of sec-
tion 20 has produced a number of good wells. The whole of sec-
tion 21 has become fair territory, as has also the southeast quar-
ter of section 24. Sections 25, 26 and 27 are uniformly light,
the wells coming in from 5 to 20 barrels each. The east half-
of 28 and the northwest and southeast quarters of 29 are better,
and may be classed as fair, as may also all of section 30, the south
half of the latter section being as yet undrilled.

In the lower tier of sections, that portion of 31 which has been
tested is light. The northwest quarter of 32 is fair, the remainder
light. Much trouble has been experienced with deep drives in the
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southeast quarter of the section. The whole of sections 33 and
34 may be classed as fair territory. One of the best wells finished
in section 34 in 1908 was drilled in“on the M. Dillman farm,
starting at about 110 barrels. The deep drive covers part of the
southeast quarter of the section and, as elsewhere, renders the
_ drilling difficult. The north half of 85 is light, the south half

fair, the R. J. Reed lease of 20 acres in the southwest quarter,
being above the average. The northwest quarter of 36 is light,
the remainder, as far as tested, being salt water or gas territory.
- The other sections of the township are mainly classed as shown
on the former map, there having been but little change. The
wells on the northern two-thirds of the township -have come in
with a larger initial production than those on the southern third,
and, for the most part, have held up remarkably well. Many
bores will have to be sunk in the township before all the territory
therein is developed as it should be. h

Developments in Washington Township (256 N., 9 E.) in 1908.
—The year 1903 proved that this township is destined to take
high rank as an oil producing center. Enough drilling had pre-
viously been done to remove it from the “wild cat” area, and as
the season advanced the greater portion of the township as far
west as the Huntington pike was pretty thoroughly tested. West
of that thoroughfare the drills have, on account of high gas pres-
sure, revealed but little of importance. The results of the season’s
work in the township were equal to the expectations. While no
. phenomenal strikes were made, most of the wells were above the '
average in initial output.

Taking up the area in detail, we find that section 1 may be
classed as fair, except the northeast quarter, which is light. All
. of 2 has been proven fair, the southwest quarter showing up better
than the rest. Not much drilling has, as yet, been done on the
southeast quarter. Section 3, as far as drilled, is light except the
west half of the southwest quarter, which is better. The only
bore sunk on the B. H. King lease, morth half of the northwest
quarter, resulted in a dry hole.

A fair average lease in this territory, which is operated care-
fully on a moderate capital, is that of the “Poor Rut Oil Co.,”
J. R. Bennett, Superintendent, on the E. J. Hunt farm of 160
acres, southwest quarter of section 2. This farm, up to 1902,
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was considered gas territory, and was so marked on the former
maps. The first bore was finished for oil on June 1, 1902. TUp to
October, 1, 1903, nine wells had been completed on the east half
of the quarter section, and three on the southwest quarter. They
are located 600 feet apart and the twelve are operated by one
power. Gas is used for fuel in both pumping and drilling, enough
being yielded by the wells on the lease for this purpose. All the
“wells started at about 20 barrels each, but soon settled to an aver-
age of 4 barrels which they were doing in October. On the
northeast quarter of the quarter section the drift runs about 260
feet in thickness, necessitating that amount of drive pipe. On
the southeast quarter of the lease it increases to nearly 400 feet,
while on the southwest quarter it is but 250 feet. An average
well on the lease shows the following record:

Drivepipe .....covvieiiiiiiienn e ereetenaaas 300 feet
(07 13 1Y PP 500 feet
Top of Trenton. ... .c.ocvviieitiriinneenenenonenenns 980 feet
Total dePth .ot ii it i i it i ee e neeeanns 1,055 feet

Two pay streaks are found, the upper being 30 to 35 feet and
the lower and most productive 55 to 63 feet in Trenton. Each
pay is about 10 feet in thickness. Between the two, at a depth
of about 45 feet in, a screw, in most of the bores, develops salt
water which riges about 300 feet in the well. This is easily
pumped down, a two inch pipe serving to carry all of it from the
twelve wells. The company, up to October 1, 1903, had about
$30,000 invested in the Jease, and was averaging $1,000 a month
income above the one-seventh royalty and cost of operation. .

On the E. E. Hewett lease, west half of the southwest quarter
of seetion 3, one mile west of the Hunt farm, a record of bore
No 1 was as follows: '

Drivepipe .......covviiii. L SR e 199 feet
Casing .............. PPN 504 feet
TOD Of TrentOn. .. fet it ittt it iiievenenannnns 1,004 feet
Gasstruekat . ........ ... .. i eiiaet, e 1,014 feet
First odl DAY ... ..ot i it i i 1,019-1,040 feet
Salt Water .. ... i 1,040-1,045 feet
Second oll PAY ... ..ot e 1,055-1,079 feet
Total depth ... ..ottt ittt eir i eeenennns 1,079 feet

The well was a fair producer, as were several others on the same
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The east half of section 4 has developed a number of light
wells, but west and immediately south of this, the gas preséure 1s,
as yet, too strong to try to operate for oil, so that no drilling has
been done in sections 5 to 10 inclusive, nor on the west half of
11. The east half of 11 and all of twelve are fair territory, the
H. M. Creviston farm, northeast quarter of 11, and northwest
quarter of 12 having yielded a number of wells above the aver-
age in initial production. The No. 7, finished July 28, had the
following record :

v

Drive pipe ....coovvniiieiiinnnn FERTR T eeeeneneaes 250 feet
Caslg oo vvv ittt i 455 feet
Top of Trenton .. ..c.cvvit i iienriinineeeneransnneann 1,014 feet
First pay ....... e P 1,026 feet
Salt water ...ttt ittt e +...1,073 feet
Total depth .o v'iiiriere ittt ieiieiieenreneeeas.:.1,077 feet

After shooting with 160 quarts, the well started in at 60 barrels.
All of section 13, just northwest of Landessville, and compris-
ing part of the town lot development of that place, may be classed
as good territory. On the Elizabeth Cory lease, west half of the.
northwest quarter, ten wells had been drilled up to October 1st.
An average record of these was as follows: ‘

Drive PiPe oo oviir ittt iiiierine i aiiesrnernesanns 104 feet
{0727} 4 1 1 U PO 460 feet
Topof Trenton......covvvviiieiiiiiienneieenanannans 1,001 feet
Total depth . ... ittt inenvaesd . ..1,079 feet

In a number of the wells.but one pay streak was found. Most
of them came in wvith an initial production of 3§ to 50 barrels.
The wells sunk on section 14 have, up to the present, proven light,
while those on 15 are fair producers. The only|producing well
on 16 is on the L. W. Smith farm, south half of the northwest
quarter, where the Marion Gas Co. drilled a well for. gas, but
found the gas-bearing rock barren. Concluding to drill the well
deeper they went 65 feet into Trenton rock and struck oil, the
pay streak being about 20 feet thick. The well was then shot -
with 200 quarts, and a great flow of, gas was the result. The
well, on January 1, 1904, was making about five barrels of oil
while pumping against a heavy gas pressure. It iy considered that
1t has opened ubp some new territorv. as there is nbt a well nearer
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than two miles, and very little water to contend with. The record
of 'the bore was as follows: ‘
DIive DIDE « v vveiniieiie e e e iiiiieneaeans 220 feet

Casing ......c.0nn. v ee e erareteaerereanaanasannnnnns 470 feet
Top Of Trenton. .. ovutveue e eerviossosseosnansnenns 930 feet
Total depth ...vevivernneenenennn e anaeenae. ....1,000 feet

Section 17 is undrilled. On %he west half of the southeast
quarter of section 18, near the nqrth border of the H. Cretsinger
lease, two light producers have bqen finished. The record of No.
1 was as follows: \

Drive pipe ......... O PR 221 feet

Casing ...............c.iinin forarenananaaaeas ... 450 feet
Top of Trenton. ............... de 970 feet
Total depth ........... P deteieeiemiritanns 1,032 feet

The remainder of 18 and all of 19 are undrilled. The only
developments on 20 are on the W. Bocock farm, west half of the
northeast quarter, where a 20-barrel well was finished Oectober
1st, the bore having the following record: '

Drive PIDe v ittt aiie it ieiiattanraraaaieaaas 210 feet
CasiNg vovvoveive it i, N 450 feet
TOP Of TTrenton. .. .o v e e inrenevenenanessnnnonssans 978 feet
Total dePth ..........oviueueueiereeion.. veeeen.....1,028 feet

On the G. & M. Bocock farm, southwest quarter of .section 21,
a bore drilled for oil in June came in as a 1,000,000 foot gas well.
The southeast quarter of the section is also gas producing, while
the northwest quarter is nndrilled. On the south part of the E.
W. Creviston farm, in the northeast quarter are several fair pro-
ducing oil wells. A portion of section 22 has proven fairly pro-
ductive, especially the northeast quarter, where No. 4, on the
C. Sears farm, came in as a 100 barrel producer in September.
The record of its bore is as follows: '

Drive PIPe .ottt i i i it i e e it i e 318 feet
L7375 1 V-2 455 feet
Top of Trenton ................... N 1,018 feet
Total depth ............. SO S e 1,061 feet

The few wells drilled on the south half of the section showed
lichter. Section 28, as far as drilled, is fair territory, while the
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of 25 has proven fair territory; the south half has, as yet, pro-
duced only gas. However, deep drives have prevented much.
drilling, the drift proving 440 or more feet thick. Ouly dry holes
have been found on the southeast of 26. On the B. Smith lease
a bore was sunk 325 feet into Trenton, but developed nothing ex-
cept a little gas at 70 feet in. The southwest quarter of the sec-
tion is fair territory, as is also the north half of the northeast
quarter. The remainder of the section is, as yet, light and gassy. -
The southeast quarter of 27 is fair, the remainder generally light.
On the northeast quarter of 28 a bore was started for oil December
21, 1902, on the E. Conn-farm; at 100 feet gravel containing an
abundant supply of fresh water was encountered. At 250 feet, a
deposit of what the drillers called “red mud” was struck. Ttisa -
tough, sticky mud, almost impossible to drive through. The record
of the well is as follows:

Drive PIPE ¢ v iriiiiei ittt it iis et ntaannsans 286 feet

L 13§ 1= 420 feet

Top of Trenton. ..vvvevireeniieedeireerisnonnesnnenns 987 feet

Struck gas at. .. cocvivineer e adreveerarenenernannn 1,000 feet .

Total depth ....oii it i e iienaneas 1,074 feet ’

The well proved to be a big gés producer, yielding 2,000,000
feet a day for 20 davs, with no showing whatever of oil. At the
end of that time it was shot with 160 quarts, when a pocket of
oil near the bottom of the bore was evidently broken into, as the
fluid rose 20 feet above the top of| the derrick. The pressure im-
mediately decreased from 180 to 80 pounds. The well made 24
barrels the first day and settled down into a fair producer. It is
one of eight on the lease, all of which started with much gas. The
northwest quarter of 28.is undrilled. The east half of the south-
west quarter has some fair wells; while the southeast quarter has
yielded only gas and dry holes. Omnly the east half of 29 has been
drilled. A bore on the Kinney lease on the mortheast quarter,

came in dry, while the southeast
light wells. Sections 30, 31 and
has been drilled on the southwest,
producer on the northwest quarte
All of section 34 is fair to good te
in the southwest quarter, seven pﬂ

2T,

quarter has produced several
32 are untested. A dry hole
quarter of 33 and a very light
The east half is untested.
rritory.  On the H. Blinn farm,
oducing wells are in operation,
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. Drivepipe ....c.cooiiiiiiinind et rereaeeraea. 300 feet
Casing ..... N et e e eiee ettt ittt 455 feet
Top of Trenton........ N 998 feet
~ First ol pay......oovveviuennnns R PP 1,014 feet
. Second 0il PAY. .. vviuinieiaia.. DU z....1,035 feet

A small amount of water is found between the pays, as on the
Hunt lease in the north part of the township, already mentioned.
The Chas. Brown farm, in the southeast quarter of the section,
has furnished eight wells, Nos. 2, 3 and 7 coming in at 60 barrels,
or better, each. The gas supply is just about sufficient to furnish
fuel for pumping and drilling. The Hawkins lease, on the north-
east.quarter of 34, has also seven or eight fair producers. The
record of No. 7 being as follows:

Drive pipe .ooovevevnn... ST 173 feet

CBBIIE vvvver et eteeeeie et reanes s e 440 feet
Top Of TTPentom. .. v.vvvvinareenenrnenreeeaennnnnae.. 997 feet
First ofl PaY. . oo vt i i i i e e b 1,027 feet
Second oil pay....... e e 1,054 feet

TOtal APt « . ve vt veien et ee e e 1,070 feet

It is to be noted that there is quite a difference in the thickness
of drift between the northeast and southwest quarter sectioms.
Section 85 is not so good, the east half being, as yet, mostly gas
territory. The Williams farm, on the center of the north half,

has produced several light wells and the Howard, in the south- -

west quarter, a number of fair ones. The south half, as well as
the northeast quarter, of 36, has yielded only light wells, while
three dry holes have béen drilled on the northwest quarter.
Developments in Monroe Township (24 N, 9 E.) in 1903.—As
an oil producer this township has not as yet been thoroughly
*tested, mainly for two reasons: 1st. The gas pressure has been
too high in most sections. 2d. No railway passes through its area
and in winter and spring but little hauling of oil well supplies
can be done over the mud roads. However, it is slowly coming
to the front, and there is little doubt but that in a few years it
will rank with its neighbors on the east and north. Its bounds
lie wholly within known productive territory, and such wells as
have been sunk have staying qualities. With the going of gas,
ail is sure to be found-over most of its area in good paying quan-
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Joshua Strange, of Arcana, was the pioneer oil operator in Mon-
roe township. He sank the first well on the northwest quarter
of section 15 in 1892. It came in as a dry gas well without a
showing of oil. The second well, on the southwest quarter of 10,
‘was finished in October, 1895. It was drilled only 25 feet into
Trenton, when the oil rose 600 feet in the bore. The top of Tren-
ton was struck at 987 feet. The third well was on the middle
of the north line of the northeast quarter of 15. It was finished
 in December, 1895, and was at first thought to be a light gas

~well; but on standing open one night it started to flow oil and
flowed for two years before it had to be pumped. The fourth well
wag on the middle of the west line of the northeast quarter of sec- )
tion 15 and was finished in 1897. It sprayed a little oil but was
not pumped until 1900. The fifth well, on the southwest corner
of the northeast quarter of 15, came in as a light gasser in De-
“cember, 1898, but soon began to flow oil over the top of the der-
rick. By that time Mr. Strange realized that he had a small oil
field on his hands and began to operate it in the proper manner.
Nos. 4 and 5 were put to pumping in 1900, and No. 3 was flowed
by heads. Before any pumping was done, however, he had pro-
duced 3,000 barrels by flowing alone. The Ohio Oil Company
had meantime put in a pipe-line from Van Buren, five miles to
the north, to take care of the product. The surplus gas was piped
. to Landessville for house consumption. |In 1901 Mr. Strange sold -
his five wells and 440 acres of leases to the National Oil Com-
pany for $12,000, retaining a one-eighth royalty on_future pro-
duction. In October, 1903, there were 26 producing wells on the
property. During one year, July 1, 1901, to July 1, 1902, the-
west half of the northeast quarter of 15 produced $24,000 worth .
of oil at market prices. -

Taking up the sections of Monroe in detail, we find that the
east half of 1 is fairly produective; the southwest quarter light,
while the northwest quarter contains twqg gas wells and a dry hole.
Section 2 is also light. During the year @ number of old gas wells
were drilled deeper on the northwest quarter, but came in with
only a two to five-barrel production. A |dry hole has been drilled
in the corner of the southwest quarter. The Hodgson lease, which
comprises the greater part of the south half, has not yet been
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wells on the north half of the northwest quarter, and one light
one on the east half of the southwest quarter. The north half of
4, although in the deep drift and requiring 400 or more feet of .
drive pipe, has produced a number of fair wells, and the south-
east quarter some light ones. The southwest quarter is untested,
. the west half of the southwest quarter being as yet unleased. The
greater part of 5 is also untested. The northeast quarter has
yielded some fine producers and the north half of the northwest
quarter a few light ones. Section 6 has produced three or four fair
wells on its west half, but the east half has, as yet, shown only
gas. In section 7 two light wells have come in on the north half,
the south half and all of 8 being untested. The greater part of
9 is yet producing gas, but some light oil wells have been found
on the north half of the northwest quarter, and on the east half
of the southeast quarter. Section 10 is also gas territory, though
one or two light producing oil wells are on the southwest guarter.
The greater part of the north half is'as yet unleased. The north-
west quarter of 11 is undrilled; the remainder of the section
contains a number of light wells in which the gas pressure is still
high. The deep drive occurs in the southwest quarter, where the
best output.has been obtained. All of 12 is as yet light territory,
though a number of the bores presage better results when the gas:
subsides. The record of a bore on the W. L. Thompson farm,
just north of Jadden, showed: '

Drivepipe ........ccvvvvin.. e e re et et 425 feet
(0713 o ¥ S e 430 feet
Top of Trenton.......ciiiiiniiiiniiennsnesnenansans 990 feet
Total depth ......ccovvvvurnnn.., P 1,050 feet

An old preglacial stream, called by drillers the ‘“Lob,” had cut
its way down, almost through the Niagara limestone at this point,
rendering the deep drive necessary through the drift, which had
filled up the channels. The Smith farm, on the southeast quarter
of section 18, has yielded some fair wells, one, finished in October,
producing 70 barrels the first day. The remainder of the sec-
tion is undrilled. The northeast and southwest quarters of 14
are undrilled ; the southeast quarter contains some light wells and
the northwest a number of fair ones. Section 15 has been pre-
viously mentioned. It has produced more oil than anv other sec-
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tion in the township, but this has been mostly found-in the north-
~ east quarter. The southwest quarter of the section is yet light
producing on account of the gas pressure. Section 16 has not
been drilled for oil but furnishes gas from two or three bores.

A light producer and a gas well have been finished on the north-
east corner of 17 and a fair producer and a dry hole on the north- .
west corner. On the Chas. Nelson farm, west half of the south-
west quarter of the section, a well was drilled for gas in November.
No gas was found at the depth where usually struck, but at 60
feet in Trenton both oil and gas were found, the latter having
a pressure of 180 pounds and being too great in quantity to allow
the development of the oil. The record of the bore was as follows:

Drive pipe - .t v i e e e e e, 240 feet
Casing ..o e 420 feet
Top.of Trenton... ............. et et 930 feet

AN

Total depth ..o e 1,010 feet

In section 18 the only producing wells are on the south half
of the northwest quarter, the remainder of the section is yet pro-
ducing too much gas for development.  Drilling for oil on 19
has been confined to the A. Drake lease in the southwest quarter,
where a light well or two was finished. In 20 but one light well
has been completed, and it is near the south line of the section.
Sections 21 and 22 are undrilled for oil. On the Wood farm,
northeast quarter of 23, four or five wells were finished during
the year, one of which started at 50 barrels and the others at
about 10 barrels each. A few light wells have been found on
the north half of 24, the south half being untested. In 25 a well
on the Kiser farm, northeast quarter, which-had yielded gas for
two or three years began to show -oil in the spring of 1908, and
when put to pumping produced about 10 barrels a day. A num-
ber of other light producers were finished in the section during
the year. Sections 26 to 35 inclusive, where d;illed, have, as
yet, yielded only gas. In the southeast corner of 36 a number
of small producers and one which started at 25 barrels were drilled
in during the year on the B. F. Bish farm. Several bores on the
C. Brown farm, in the southwest of 34, just north of Upland,
were finished in August and showed oil with the gas. The latter |
had a pressure of 140 pounds. FEnouch lof the bores drilled in
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the south half of Monroe township have proven sufficiently pro-
ductive to warrant the belief that when the gas is exhausted the
region will yield oil in good paying quantities.

Developments in Center Township (Sections 1 to 24 inclusive,
24 N., 8 E.) in 1903.—That portion of this township east of the
city of Marion has been pretty thoroughly tested.” The year 1903

saw a large number of bores go down within its bounds, the most

- of which resulted in fair t6 good producing wells; thus opening
up an area of territory which had hitherto beén supposed to be

barren. But little drllhng has been done in section 1. The Conn .

lease, northwest quarter, has furnished a dry hole; while the south
half has four light producing wells. Section 2 contains 30 or

more fair producing wells, those on the southwest quarter being
above the average. The record of the bores in the section ran

about as follows:

Drive plpe ...cii ittt it e ittt 220 feet
Casing .....ovevuvnnein. e e e 430 feet
Top 0f TTenton. .. ovvuvevrnnr e inesesncisrsssans 93Q feet
Total depth ........... et ree e e 1,010 feet

The south half of 3 may be classed as fair, while the northeast
quarter is good. No. 1, on the Thos. Myers farm was one of the
first wells in the Marion field. It was drilled in 1899, and showed
some 'oil but had about 200 pounds gas pressure and was not suc-
cessfully operated until 1902. Up to the present ten wells have
been completed on the lease, all of which are productive. The No.
9, finished in August, 1903, made 200 barrels the first 24 hours.

Section 4 has proven to be a spotted area. The Levi farm,
southeast quarter, contains nine fair producing wells, and the
owner has received as high as $300 per month royalty from them.
The Riley and Bowman leases in the northeast quarter have also
several fair producers, but those on the Barley farms are light.
Three large salt water wells, which were abandoned after pump-
ing for a year or two, have been drilled on. the\Qon lease. One
of the first wells to show oil in the Grant County fi ﬁéId\was\\

the William Brinker farm in the northwest quarter. It was\.

drilled about ten years ago by the Mississinewa Gas Company. In
1900 the company put a separator on the well, had a 25 barrel
tank set and ran several tanks of oil. They finally drilled the

e 2 T . *1 .L'n_ FI 2. 12 o) S I I



PR 2
>

130 , REPORT OF STATE GEOLOGIST. '

)

quarter of the section is untested, and west of that no drilling has |
been done in the northern tier of sections, Nos. 5, 6 and 7 being
within the city limits and fair-grounds. The north half of 8 de-
*  veloped a few wells which came in at about 10 barrels. The south-
~ west quarter of 9 is better, but the remainder of that section has
shown up light. All of 10 is fair terfitory with the exception of
the southwest quarter. On the east half of this quarter a dry
hole was bored, the record being as follows:

- Drive pipe cviveiiiiiiiiiiiiiiaenen N eeeeree e anaan . 62 feet
Casing ..ottt it ittt e enaa s e iaeaaes 3903 feet
Top of Trenton........... bevosensesncosannsaansanns 963 feet

Total depth ... vvteiiiieririeneneenrsnsesanconnes 1,076 feet

The greater part of section 11 has proven above the average
in productiveness. Two 75-harrel wells were finished on the sec-
tion during the year. On the T. J. Neal farm in the south half
_of the section, four wells have been yielding for three years and
~_were still doing 3 barrels each per day in October. The south- ’
west quarter of 12 is undrilled ; the remainder of the section has - -
produced only light wells. -‘All of 13 may be classed as fair terri-
tory. A 100-barrel producer was finished on the Phillips lease
‘ and a better one on the J. R. Nelson farm during the year. The
most of section 14 may be classed as light, the majority of the wells
coming in at 10 barrels or thereabouts. On the Carriger lease in
" the northeast quarter of the section a record of No. 4 was as

follows:
Drive pipe «oooonii i e 169 feet
CaSInE v vvi ittt it e ieeas ereeens 449 feet
—_— Top of Trenton. ......ccovveiiinnernnseennes e 999 feet
———. Total depth ........... e r e e et aeee e e r e e 1,069 feet

Section 15 is better, the west half ranking high. Nine wells on

~ the Van Vactor farm in the ‘northwest quarter were making 75

barrels daily in October. The Rateliff lease, just south, had also
nine or ten producers the average record of Whlch was:

Drive pipe ...ccviiiiiiiiiiiii. eieeaeiiiiaa e 75 feet
L 131 1 - 400 feet
Top of Trenton. .. ..ot intienirennieneeennerananans 972 feet

Total depth ......ccovurvrvnvienenn et e 1,058 feet
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The east half of section 16 developed the first producing well
in the Marion field. A number of others have since been drilled
but are, for the most part, small producers. Sections 17 and 18,
most of which lie within the city limits, have developed a number
of light to fair producers during the year. On the Eli Thomas
farm, in the southeast corner of 18, a bore finished in December
started in at 50 barrels. Several dry holes had previously been
drilled within half a mile of it. The record of the bore was as
follows:

Drive pipe ......... e seeteesessareseteasasanenavonn 190 feet
L7 7 5 1N 410 feet
" Top of Trenton......... e esesieraetesesesssasraeenes 960 feet

Total depth .....cviniriiiiierietitneotionencsnnnss 1,020 feet

The north half of 19 is light territory, the remainder of the
section being either dry or undrilled. _

On the grounds of the Soldiers’ Home, in the northeast quarter
of section 20, the United States government is operating three or
four fair producing wells. Six or seven bores have been drilled
on the grounds but some of them as yet produce only gas.

The west half of 21 is light to fair territory with some gas.
The east half, especially the northeast quarter, is better. On the
south half of this quarter the Griffin lease has developed into one
of the best in the Marion field. It was first drilled in 1900, when
three bores were sunk 50 feet into Trenton. They resulted in light -
producers. In 1903 these were drilled in 30 feet additional; a
second and more productive pay being passed through. Several
new bores were also finished, one of which started at 125 barrels
The records of Nos. 1 and 5 were as follows:

No. 1. No. 5.

Drive pipe .....ccciiiiiiviiinan. e 160 feet 220 feet
Casing .. ..oiiiiiiiiiiiiii e 440 feet 400 feet
Top of Trenton........cevvvneuunnnnnn 930 feet . 940 feet
Total depth .............ociiiiinenn, 1.014 feet 1,020 feet -

The north half of 22 is also high grade territory. The Futrell
farm, on the northwest quarter, after being abandoned for both
oil and gas, was released and nine wells sunk on it in 1902 and
’03 Three of these started ‘at 75 barrels or more each Most of
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good producers afterward. The south half of the section is not

so prodnctive. The only bore on the north half of 23 resulted

-in a dry hole. The south half is fairly productive. Section 24

may -be considered light. As in most other parts of the Grant

County field there'is yet room for many more bores in Center

township and the territory can not be said to have been fully
>~ developed until they are sunk. '

Developments in Franklin Township (24 N., 7 E.) in 1908.—
This township lies just west of Marion, and only a small portion
of it has been found to be productive. . This is mainly in what is
known as the West Marion Town Lot development, in sections
-11, 12 and 18, where about 90 producing wells were averaging
three barrels each in October. .

This territory was mainly drilled in 1901 and ’02 and while a
number of fair wells were finished, it is doubtful whether enough
oil was sold to bring back the money invested. The results in
both Peru and West Marion have proven that in Indiana, at least,
town lot operations are mot a shining success. Extra precautions
must be taken to prevent damage to adjoining properties, and but

-few wells can be operated by one power on account of the lots
" being leased by different companies. A correspondent of the Oil
City Derrick correctly sized up the situation in this field in March,
last, as follows: ‘“The town lot operators who have been attempt-
ing to make the West Marion field represent an elongated pepper-
box coyer are now having time to think it over, and some of the
results of their work are apparent.. What was once the liveliest
portion of the Grant County field is no longer shining as an ex-
ample of commemorative industry—in fact, West Marion has gone
‘the way of every other town lot development and those who come
out on the good side of a bank account will be fortunate.

“During 1902 there was an air of activity about the West
Marion field which indicated that it would long hold a prominent
position in Grant County reports. Then it was a common monthly
occurrence for the pipe-line company to run 50,000 barrels of oil
from the field, and some months it went even higher than this. A
survey of the pool during the past week revealed some interesting
information. As nearly as can be learned, there are 296 wells in -
that portion of Franklin township extending southward to Mill
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wells have been operated throughout the winter, and at the pres-
ent ‘'day it may be accurately estimated that the production is not
running over 875 barrels per day, less than half the runs when
‘the field was new last summer. Some of the operators 'in the
field might have hired one fireman to tend the boilers on half a
dozen leases, so closely were they planted. A majority of the
wells are included within the area of one section, one mile square,
and are located on lots hardly large enough to accommodate a
derrick.

“This is the only portlon of the Grant County field which is not
at present showing a revival of activity after the cold weather.
While many of the leases are being gotten into shape for pump-
ing, there is a noticeable lack of new work—and this is not due
entirely to the fact that operators havn’t the inclination, but in
most cases they can not find unoccupied land.”

In section 1 some fair producers have been drilled in on the
south half, and some light ones on the northwest quarter since
the former map was finished. The northeast and the southwest

- quarters of 2 each have a number of light wells, but the remainder
of the northern tier of sections has produced nothing worth noting.
Section 11 may be classed as light territory, while the wells drilled

“in on 12 during the year mostly started at 10 to 30 barrels.

The first well west of Marion was finished on the Sohn lease in
13 in 1901, and the section proved for a time an excellent pro-
" dueer, but most of the bores sunk in 1903 were below the average
in initial output and a number of them were dry holes. 'On the
- P. Kiley lease, in the southwest quarter, ten wells were averaging

a total production of 30 barrels per day in October. An average

record of them was as follows: .
e . S P . -

Drive PiPe « .o vivii it i e e e 80 feet’
LT 5 1 375 feet
TOP Of TrentOM. .. ve vt iiii it terieeeanveroennnennnns 917 feet
Total depth ......oovvrvnevnnn. e e 1,062 feet

A dry hole or two was completed on the farm during the year.
The northeast quarter of 14 is light, the remainder of the section
being barren. A bore drilled 300 feet into Trenton on the Wil-
cutt lease in the southwest quarter of 15 came in dry. The re-
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Developments in Mill Township (Sections 25 to 86 of 24 N., 8
E.,and 1t 12 of 28 N., 8 E.) in 1908.—This township, lying
southeast of Marion, contains only 24 square miles. It is com-
posed of parts of two congressional townships and hence the sec-
tional numbers are confusing. Most of the drilling for oil in the
township was done in the years 1902 and 03. The bores, while. -
showing much gas, were fewer of them dry than in 1901, and
enough oil was found to denote that the greater portion of the
area will eventually be light to fair productive territory.

Sections 25 and 26, in the northeast corner are as yet credited
as gas producing, though but little drilling has been done on the
two sections. On the County Infirmary tract, northwest quarter
of 27,/is one light oil well and one dry hole, the remainder of the
section being untested. Section 28 may be classed as fair, though
a few dry holes have been opened on its northern half. An exten-
sion of the known field was opened up on the E. Thomas farm,
northwest quarter of 29, during the year, when a 40-barrel well
was finished, but the Wright farm, just north, has produced three
dry holes. The north half of 30 has furnished seven or eight light
producers ; the southeast quarter one gas well, and the northwest
corner a dry hole. Another dry hole was drilled on.the northeast
corner of 25, Franklin township, the two stopping developments
in that direction. Section 31, northwest of Jonesboro, is un-
drilled. The west half of 32 is light territory but the east half
is fairly productive. Five wells on the Metzler lease, finished in
1901, were making four barrels each in October, 1903. Two or
three dry holes were finished on the Schrader lease, southeast half

- ————— of the section, but several fair producers both preceded and fol-
' lowed them.

The most of section 33 lies within the limits of Jonesboro and
Gas City. The northwest quarter of the section is fair, but wells
drilled between the two towns have come in light or as water pro-
ducers. East of (tas City, sections 34, 35 and 36 have not been
tested except for gas. The A. M. Swain farm, on the southeast
quarter of section 1, near the east-central border line of the town-
ship, produced some fair wells during the year, in territory before
considered good for gas only. An average record of these wells

- was as follows:
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CUDTIVE PIDE e eeen ettt e s . 150 feet

[0 15 ¥ 1 - 340 feet
Top of Trenton.......... e esectaecrs e e e aes 935 feet
FIrst 0] PAY. .o oviririenenererenerosereivecasersoss 995 feet
Recond ofl Pay...oovevviinneiiniinieinetrnnsennonans 1,015 feet

Total depth .........ooviviiineiiannn, Cevaeans veseen 1,055 feet

Section 2 is yet considered gas territory. A dry hole was drilled
“on the southeast quarter of 3, and as yet the section is unpro-
ductive. Section 4 is mainly occupied by the town of Jonesboro:
Three dry holes were finished on the Johnson and Jay tract in
the southwest quarter, and two light producers a little farther
west. Section 5 has proven a very spotted area. A number of
dry holes, a few wells and some blg salt water pumpers were
finished on it durmg the year. Much trouble has been experienced
in drilling several of the wells on account of irregularities in the
drift. On the A. S. Jones farm in the northwest quarter a record
of the average bore is:

Drive plpe P, et aereteea e 140 feet

Casing ....... et eeeiirs et a e e e, TR 380 feet
Top of Trenton. ......cooiiiiiiiiiiiiiiiiiinnenvaen. 930 feet
Total depth .......oovviiiiiiriiiiiiiiianannn, DR 1,010 feet .

The east half of 6 is light territory, while the west half yields
only gas. Section 7 is as yet untested. A number of bores have
been sunk on 8 with varying results. On the E. Russell farm, in
the northeast quarter, a 45-barrel well was finished in April, its
record being as follows:

Drive PIPe .« it vi it e i i e i e e ra e 70 feet
L0 7 {17 . 350 feet
TOp Of TTentOn. .. ovveiriininenanenenrreenraeenanans 925 feet
Totaldepth ....covviviiriiriiii ittt iiias, 1,042 feet -

It was producing 15 barrels in October. The west half of the
quarter section is light. The Knight leases on the southwest quar-
ter are fair producers. The southeast quarter is untested. Some
dry holes have been finished on the northwest quarter of 9, and
a light well or two on the northeast quarter; the sputh half of the
section, as well as all of 10, is undrilled. The northeast quarter
of 11 produced two or three fair wells durlng the year. - One on

- e o~
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tract showed much gas and little oil, but the latter will doubtless
come when the pressure is lowered. The territory in the region
is mainly under lease by large gas companies, which will probably
operate it for oil when the lighter fluid is exhausted.. A light well
or two was finished on the southeast quarter of 11 and a dry hole
near the center of the northern half. The Mason farm, in the
north half of 12, developed a 30-barrel well during the year, but
* the gas pressure in other bores sunk in the section was too great
to permit of their successful operation.
Developments in Jefferson Township (28 N., 9 E., and Sec-
" tions 1-6, of 22 N., 9 E.) in 1908.—Up to 1903 this township was
one of the big gas producing areas of the State. During the year
a number of wells, in different parts of the area began to show
oil with the gas, and it will be but a year or two until the greater
- portion, if not all of the township becomes productive oil territory.
The gas pressure in all the wells about Upland on January 1,
1904, was about 140 pounds. T. N. Barnsdell, of Marion, has
put in a gas line between Marion and Hartford City and is pre-
pared to take care of all the surplus gas, thus giving the oil men
a chance to pump their wells. About 40 strings of tools were in

the field on the date mentioned between Gas City and the Renner - -

Stock farm in section 6, Licking Township, Blackford County.
In the southwest quarter of section 3, Jefferson township, just
southwest of Upland, a 10-barrel well was finished in October. A
bore on the Chas. Brown farm in the northwest quarter of the
same section came in as a big gas well with a showing of oil. In
section 4 two light oil wells and two gas wells have been drilled
in on the Safe Glass Co.’s property and a light oil well on the
T. Myers farm in the southwest quarter. Section 5 is as yet gas
territory. All of 6, except the northeast quarter, is producing oil;
four or five wells on the Parks farm, southwest quarter, starting
at 30 to 40 barrels each. An old gas well on the S. Johnson farm
was drilled deeper and produced 20 barrels the first day. The
north half of 7 produced a 90-barrel well on the J. Johnson lease,
“and some lighter ones on the H. P. Wilson farm, and a well on the
J. Johnson farm, northwest quarter of 8, came in with a fair show-
ing. Sections 8 to 16 are as yet gas producing. Bores on the

Fergus lease, near the center of section 17 and the Duling-farm, -
smiamthrrnnt ~Nvvnstarn ~F 10 ahccornd Fhd €A1l At e e mam A
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No. 1 Fergus. No. 4 Duling.

Drive pipe . ...c.viiniiiiiiiiiii. 100 feet- 162 feet
Casing ........ciiiiiiiiiiiieiae.. . 365 feet 375 feet
Tep of Trenton................. DU 886 feet 925 feet
Total depth ..........covoiiniiiiii, 911 feet 953 feet

These bores and others in the two sections were gas producing,
_ but their records will show the future oil operators in the region
what he has to drill through. '

A test well on the E. J. Byall farm, southeast quarter of sec-
* tion 21, finished in August, pumped for a time five barrels of oil
against a heavy gas pressure. On the southwest quarter of the
same section the Carter lease developed three oil wells and a gas
well, the former starting in at 10 to 25 barrels each. Another
test on the J. W. Little farm, southeast quarter of 28, was at first
thought to be barren, but after drilling 85 feet into Trenton a
pay streak 15 feet in thickness was encountered. After shooting
with 200 quarts, a gas pressure of 160 pounds developed, but the
well produced 60 barrels of oil the first day. It was then shut
down on account of the gas. The record of the bore was as fol-
lows:

Drive PIPe .+ i i et et 100 feet

[ 73 1 - 420 feet
Top of Trenton........... PN 920 feet
Total depth c..viiieii it ittt iinie s 1,020 feet

In the southeast corner of the township there are two produe-
ing wells on the Millhollin farm, northeast quarter of section 1,
which are making about five barrels a day. One of them is a big
salt water well, pumping through a three inch pipe. A dry hole
has also been drilled on the southwest quarter of section 2.

Developments in Fairmount Township (Sections 18 to 36 of 23
N.,8 E.,and 1to 6 of 22 N., 8 E.) in 1903.—This township first
began to show oil in 1902. Most of its area had been under lease
for years to glass companies and to corporations under contract
to furnish gas to manufacturers. As the gas supply gradually
failed a number of the old wells were drilled deeper and when
shot and cleaned began to produce oil in paying quantities. The
year 1903 showed a great development in the township and proved
that its best paymg portion is in the southwest corner, where three -

P T M & Lo o) IR R SR
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has proven rather “spotted” but the fair to good wells have held
up their production. The greater part of the township will in all
probability produce oil in the near future.

On the Duling lease, northeast quarter of 18, in the north-
eastern corner of the township, eight bores have been completed,
but one of which was productive of oil; the remainder being gas
wells. An average record showed:,

Drive PIPe «vevvvesteiioisasontescrsnsrenans T . 175 feet
(07 1T 1 414 feet
TOD Of TrentOD. v vuveeeveverssescssrocnoorasacassss 941 feet

Most of the bores were sunk only 40 feet in on account of the
high gas pressure. A number of gas wells are also located on the

northeast quarter of 14, but as yet the section shows no oil. Sec-

tions 15 to 18 inclusive, have not been drilled for oil. In the

southwest quarter of 19 several light wells have been finished,

while a dry hole and light producing one are on the southeast
quarter. Sections 20 to 23, inclusive, are yielding only gas as yet.
The G. E. Duling lease, in the southwest quarter of 24, yielded

two light producers which started at about 15 barrels each, but -

which, after filling a couple of tanks; had to. be shut down on
" account of gas pressure. The record of No. 2 was:

DIive PIDE vuvveerererennns ettt 166 feet
- Casing ...iyieeiiiiriiiiiiiiiii e vesesireneranes 410 feet
TOP Of TrentON . vvvvrunsiriieeveerneessoanssoononss 944 feet
Total dePth . .ovvreneiiiieienteneeneiesraneoesennnns 1,045 feet

On the Leach farm, in the south half of 25, just north of Fow-
lerton, a well was drilled in 1901, but was not put to pumniping
‘until July, 1903, when it produced two tanks in 40 days. Another
bore or two on the same farm came in as light producers. Sec-
tions 26 to 28, inclusive are, as yet, unproductive of oil. The
Fairmount Glass Works, finished a light producer and a gas well
on its own property in 29. Section 30 has proven a spotted area.
The northeast quarter is undrilled, being a part of Fairmount.
The south half of the Seal farm on the northwest quarter has
produced four or five light wells. The north half of the same
farm has several dry holes. The Winslow lease on the southwest
quarter is light producing, but the Oakley on the southeast is
better. The first well started at 200 barrels, and held up for sev-
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eral weeks, but the next three or four yielded only 5 to 12 bar-.
rels initial output. On the Galloway lease of 10 acres in the east
half of the northeast quarter of 81, three wells were drilled which
were producing about 90 barrels a week in October. An average
record of them was:

Drive PIPE v ovviiniiii i iie i itnreaerreonnsensnannenns 25 feet
CasSINg ..vietiininniiinrieatiaesavesacssanssensans 380 feet
Top of TrentOn. .. c.veveiieterenassonocrsoassacsssne 930 feet
First ol pay...oiviieiiieieiiiiiieienivesesnonnans 965 feet
Second oil pay.....cc.ocouivenn N eesecsieeravaneanes 995 feet
Totaldepth ................ i heessesetsenseaans Ceaees 1,030 feet

A number of fair producers were also. finished on the Bell and
Myers leases, in the west half of the northeast quarter. Bores in
the northwest quarter came in light. The southeast quarter pro-
duced a dry hole, the southwest a 35-barrel well. Two dry holes
were drilled in the southwest quarter of 32 and a gas well on the
northeast quarter; while the only bore sunk on 33 was also gas
producing. Sections 34, 35 and 36, and section 1 in the south-
east corner of the township are as yet classed as gas territory.
The south half of section 2 has yielded some fair producing wells,
several of which started in at 25 to 40 barrels. The west half of
3 Jias produced a number of light wells, but the only test on the
east half came in dry.

Section 4 has produced more oil than any equal area in the town-
ship, but the best wells have been on the south half. On the N.
Reif lease of 20 acres in the southwest quarter, three producing
wells and two dry holes have been drilled, the average record
being:

Drive DIDE «vvvriiisveniineeneaniceenscananes [ 98 feet
Casing . ..ineti i i it et e 380 feet
Top of Trenton......ociveeininrrionennnnerocerananans 966 feet
FIrst ofl PAY. . ci i ittt et te e tenensrass 994 feet
Second oil pay.............. F e teaeee e aas ...1,027 feet
THIPA 0L PAT .+ + v e oreeve e vnaraeaeenevneneennanss ’...1,051 feet
Total depth ..eavvvivinneeriniennnnnss et ene e 1,071 feet

In the dry holes the Trenton was found very fine and hard.
The first producer on the lease was an old gas well which began
to show oil in January, 1903. It was then drilled deeper and
shot, when it yielded seven tanks of oil the first eight days, or
an average of 190 barrels per day.
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On the W. H. Fellows farm of 40 acres, in the northeast quar-
ter of the southwest quarter of 4, seven wells were finished dur-
ing the ye‘ar,‘ all but one of which were productive, starting in at
40 to 125 barrels.each. The average bore showed:

Drive pipe ......... N 104 feet
(7 T 1 AU 385 feet
Top of Trenton..................ocun. PN 974 feet
20 =1 A 1 AU 1,008 feet
Second Pay ...t et e e 1,060 feet
Total depth ........co.vevenn.. s 1,076 feet

The first well was finished in February and the first oil shipped
April 1st. The owner, up to October 1st, had received $1,300
for his royalty of one-sixth, and 6n that date was averaging $300
a month. No. 1, on the A. J. Leach farm just south, made a
tank a.day for 20 days, bringing in the owner $4,000 for his
one-sixth royalty. No. 2 on the same lease started at 90 barrels,
while Nos. 3, 4 and 5 were light. The surplus gas from the
pool was being piped to Fairmount, but the back pressure had
lowered the oil output of a number of the best prospective wells.
The texture of the pay streaks in the pool varied from coarse-
grained and porous to fine-grained and close, and the output of
each well varied accordingly. On the A. R. Dillon farm in
the north half of the section, the first well drilled started at 110

*barrels, but in two months was down to a 10-barrel producer.

Section 5 is more spotted. The northeast quarter has developed
only dry holes, while the Keever farm in the northwest quarter
has a 150-barrel well and one or two light ones to its credit. The
first wells in this “pool” were drilled in on the Sluder farm
in the west half of the southeast quarter and the farm coniains
gix fair producers. The quarter section is fair territory, some
good wells having been drilled on the Underwood leases. The

Wood farm near the center of the section has proven light. Sec-
tion 6 has only one or two light wells and a dry hole to its credit.
The latter was drilled on the Sell lease, northwest part of the
southeast quarter. On the C. Dean lease, a little farther north
are several fair producers, No. 3 of which showed the following
record : ' A R

N
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C DEIVe PIPE « i ittt e e e 25 feet
Casing .................. e PR 280 feet
"Top Of Trentom. .. ovuvenenerrnnarenannns e 945 feet

Total depth ..........0vivinennnn. e 1,038 feet

This bore, when.shot, made a tank of oil in eight days."

Developments in Liberty Township (23 N., 7 E., and Sections
1-6, 22 N., 7 E.) in 1903.—The greater portion of this township
lies along the western edge of productive territory. Only its
eastern and southern portions have yet produced oil in commereial.
~ quantities. During the year a dry hole was completed on the
northeast quarter of section 12, and two light producers on the
southeast of 24. The east half of 25 has produced some fair
wells. About a dozen were frilled on the M. L. Gaddis lease
where the top of Trenton was found at 940 to 950 feet: The
Hodson lease, a little northwest, yielded ten wells, nine of them
being producers; and the John Seal farm, in the northeast corner
of the section, five which were above the average. A bore
on the Davis lease in the southeast quarter of 26 resulted only
in a small amount of gas. Tests on the Coomler and Rich leases
in the northeast quarter of 27 resulted in dry holes, which stopped
drilling in that direction. Drilling in 86 has been confined to
the northeast quarter. Two light producers and one which started
at 60 barrels were completed on the R. Lindley farm in the north-
* east corner, but two bores on the Cox lease just to the west came
in dry. On the Brookshire lease, in the northwest quarter of sec-
__————tion T, in the southeast corner of the township, a bore was drilled
for gas in 1901, which partially filled with oil, but yielded neither
gas nor water. In November, 1903, it was drilled deeper and

started with an output of 25 barrels. Tts record was as follows:

Drive pipe . ..o it i e e e 80 feet
Casing ........c.coiiviiiinnnen O 380 feet
Top of Trenton. .......cvveveenn... P 945 feet
Total depth .........c. i el 1,010 feet

This well was the farthest southwest of any producing oil
in the main Indiana field on January |1, 1904, A gas well on
the Call lease, southwest quarter of section 3, has shown signs of
oil for some time, but has not been dr lled deeper into Trenton
in search of if.
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Pleasant Township.—A test bore, one and a quarter miles
northeast of Jalapa, on- the D. Steuben farm, northwest quarter
of section 10, Pleasant township, Grant County was finished
in December, and came in as a light producer. A previous test
sunk in the same vicinity in 1901 made a good showing, but
was drilled in too deep, and the oil drowned out by salt water.

Sims Township.—Two bores have been sunk on the King lease
in the northwest quarter of section 12, Sims township, Grant
County, in both of which a small quantity of oil was obtained.
The pay was found from 88 to 98 feet in Trenton. One of the
wells was drilled 141 feet in and struck a large salt water vein.
It was pumped three months and then plugged and the lease
abandoned.. A half tank of o1l was obtained from the two wells.

During the year 1903, 1,383 bores were sunk for oil in Grant
County, or nearly twice as many as in 'any other county in the
State, Wells County standing second with 735 bores to its credit.
Of the 1,383, 94, or 6.8 per cent., were dry. The average initial

output of the producing wells was 15.1 barrels as against 18.5

barrels in 1902. The number of bores sunk in the county was
333 more than in 1902, while the number of dry holes was 14,
or 3.4 per cent., less than in that year.

Brackrorp County

comprises but 167 square miles, embraced in four civil town-

“ships. It lies west of Jay, south of Wells, east’ of Grant and

north of Delaware counties. The surface is for the most part
level or slightly rolling, the only hills being due to the eroding
action of water. The soil, like that of the surrounding counties,
is fertile, being of glacial origin and containing, therefore, all
the constituents needed by the cereals and grasses. The prineipal
products are the standard cereals, wool and live stock.

The Salamonie River flows diagonally across the northeastern
township and with its tributaries drains the northern half of the
county; while Lick-Creek, a tributary of the Mississinewa, drains
the southern half. :

The Fort Wayne, Cincinnati & Louisville Rallway crosses the
eounty from north to south, and the Pittsburgh, Cincinnati &
St. Louis from northwest to southeast, the two croSsing at Hart-
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ford City, the county seat. The former is parglleled by the
Muncie, Hartford City and Fort Wayne Traction line. The pop-
ulation of the county in 1900 was 17,213 as against 10,461 in
1890, the increase being mainly due to the oil and gas develop-
ments over its area during thé interim.

The elevations in feet above tide of the principal railway sta-
tions in the.county are ds follows: Hartford City, 887-901;
Mill Grove, 931; Montpelier, 867; Renner, 907. ‘

About two-thirds of the county is at present produecing oil,
~ Washington township, in the northwest quarter, ranking among
the best productive territory in the State. Harrison township
contains as yet much gas territory. Montpelier, near its northern
boundary, being the closest railroad town to the rich fields of
the southern part of Wells County has, for a number of years,
been one of the principal oil centers of the Indiana field. From
it most of the drillers and operators of Wells and Blackford
counties draw their supplies, and several Eastern companies which
manufacture such supplies have branch houses located in the
town. :

Developments in Harrison Township (24 N., 11 E. and Sec-
tions 6, 7, 18, 19, 30 and 31, 2} N., 12 E.) in 1903—This
township comprises 42 square miles, 27 of which are producing
oil in commercial quantities. But' few changes are necessary in
the three northern tiers of sections on the new map. Some aban-
doned territory in sections 3 and 4 has been released and proven
profitable.*. Section 6, in the northwest corner, has developed
into fair territory in recent years; while the south half of 7
has become good, a second pay streak having been found in the
later bores at a depth of 60 to 70 feet in Trenton. The wells
in 8 have fallen from good to fair producers. The southeast
quarter of section 10 embraces the only unleased area in the
northern part of the township, the-owner holding out for a larger
royalty or bonus than has been offered. A dry hole was drilled
in the northwest quarter of 14 and a gas well on the Blount
lease just to the east. The northwest quarter of 17 remains
undrilled and the southwest quarter contains but a few light
wells. The gas pressure is still high in section 18, registering

*“Soe ante p. 98, under “Condemned Territory.”’
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140 pounds on the Hart lease in October. However, some fair
wells were finished on the area during the year and the whole
section .may now be classed as fair. A number of bores have
"been sunk on 20, but for the most part they have proven very
light or dry. The only production is from two light wells on
the west half of the northeast quarter. Sections 21 to 24 have
- not, as yet, proven much better. The north half of 21 has a
few light wells and the southwest quarter three dry holes, while
two gas wells and a few dry holes are the only results of drilling
in 22. In 23 one gas producer and in 24 two dry holes have been
sunk in recent years. Sections 25 to 30 are still, for the most
part, gas yielders. In 25 there is one small oil producer on the
Jackson lease in the southeast corner, and in 26 one of a similar
kind in the southwest: quarter. Section 31 has developed a num-
ber of fair producing wells, ‘though two dry holes have been sunk
on the northeast quarter. On the Woodward lease, northwest
quarter, one well started at 75 barrels and held up for three
months, then gradually dropped to 7 barrels. TIts record showed:

Drive PIDE vvvveivviiininnnnn, ettt enenetrareaaes - 275 feet
Casing .......ccc0ciienn. e e ettt 380 feet
TOD Of TrentON. ... u v er et iiteanenerenrnnstnnnnn ... 980 feet
Total depth ................ P 1,060 feet

The first pay was struck at.37 feet and the second at 70 feet -
in Trenton. The bore is located just on the edge of the “deep
drive.”

Sections 30 to 36 inclusive are to be classed as dry or salt
water territory. The only productive bore in them was finished
in January, 1903, on the east half of the southwest gquarter of
32. Here, on the Martindale farm, a bore was sunk which de-
veloped a large vein of galt water at 50 feet in Trenton. After
pumping five days the water began to color up and the well made
six tanks of oil in a month and averaged 40 barrels a day for
six months. Tts record showed:

Drive pipe ......... et eeetesatrac et saae 135 feet
Casing ......: et eeerieeiiaiaceciaaineenaaaeneaaaass 315 feet
Top of Trenton. .. ...c.vviirvarerireeeeneruoreneanns 975 feet
Total depth ................................ e 1,025 feet

Four dry holes were soon bored just around it and a hght gas
producer was finished 600 feet to the west. .
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Developments in Washington Township (24 N 10 E.) in

1908.—This township has a record for bringing in- good pro-

ducers in unexpected localities. A number of them were finished

in 1903, and the township produced more oil than all the rest
. of Blackford County. Developmernts since the last map was -
issued have made necessary a number of changes in the then pro-

ductive sections, while a number then marked as untested have
become producers. '

The wells in section 1, the south half of 2 and all of 8 and
4 have dropped down from good to only fair average producers,
the initial output being much lower than when the area was first
opened up. All of section 6 has become fair territory. A bore
on the C. Woodward lease in the northwest quarter came in as

a 150-barrel producer and “made 100 barrels a day for more

than a week. All of section 7 has produced fair average wells.
Bores sunk in recent years have reduced the standing of 10,
the northeast quarter being classed as light, the remainder as
fair. The south half of 11 has changed from barren to fair
- producing territory. Section 12 has fallen back, most recent
bores coming in light and reaching a settled production of 2
barrels per day in a week. Thé older wells in 13 are slowly being
abandoned, but the new ones are coming in with a fair average
initial output. Section 14 has been pretty thoroughly tested. Some
good wells have been finished on the southwest quarter, but the
remainder of the section is light and some of the wells yet show
a high pressure of gas when first completed. The bores over
the greater parts of 15 and 16 come in as fair producers, those

on the southeast quarter of each section being lighter. On the .

Harold farm, southeast of 16, the average record shows:

03 &3 13 - 200 feet
L0231 ¢ - S 365 feet
Top of Trenton............ et 970 feet
Total depth ... .ot it it e 1,050 feet

There are six wells on the farm which came in as 5 to 8-barrel
. producers and droppedto a settled production of 2 barrels per day
in a-month. Section 17 has become good territory, ranking up
with 18 on the west. No. 2 on the J. Futrell farm, west half

of the northeast quarter of 18, proved to be the banner. oil well
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of Blackford County in 1908. It was finished September 25th
and started at 275 barrels. The first 32 days that it was pumped
it yielded 36 tanks, or a total of 9,000 barrels, for which the-
company operating it received $11,970. Of this one-sixth, or
$1,995, went to the farm owner as royalty. The well, on Jan-
uary 1,1904, was producing 35 barrels per day. Its bore showed:

Drive PIPe « ot vivirriieiiereniaetientinnrorosnininns 442 feet
Casing .....covviiiiiiiniiniiinnas tesesersssansnas 444 feet
Top of Trenton. ... .vovveriiiiinreriesneessnnsannns 1,016 feet

Total depth .................. Cresesseeriesttetsens 1,081 feet

Good paying sand was found from 20 feet in Trenton to the
bottom, or a pay streak 45 feet thick, a very unusual occurrence
in the history of the Indiana pil industry. Not over 10 barrels
of water a day was pumped from the bore. The latter probably
struck the center of a small area or pool of very porous Trenton,
in which the oil had .accumulated. Section 19 remains as before
marked. The famous well drilled in on the E. C. Storms 1ease,
west half of the southeast quarter of 19, in 1898, which started
at 350 barrels or more and pumped a tank a day for several
months, finally went off into salt water and was abandoned for
18 months. In April, 1903, the lease was bought by a new com-
pany, the well cleaned out, and put to pumping with a gas engine.

"It pumped only water until September 15th when the fluid began
" to color up, and for two months it madé 60 barrels of oil a day.
The record of its bore was:

Drive pipe ................................ e 180 feet
(.7 7§ 47 365 feet
TOP Of TTeNtON. .ot veerrererenraencoesesonoeonoeons 972 feet
Totaldepth .....vvviiviiiiiininiiiinnnns eresesans 1,033 feet

Other abandoned territory on section 19 has been recently
redrilled with good results. (See p. 93.) Section 20 remains
light, but 21 has become one of the best areas in the township.
A bore on the J. B. Scott lease started in at 300 barrels and was
making 180 when it was six days old. Another bore on the same
farm came in at 180 barrels. The bores on 22 usually come in -
as fair producers, 15 to 40 barrels each, but settle down rapidly
to- 8 to 5 barrels. The ‘northeast quarter of 23, marked as
gas territory on the former map, has developed some fair wells,
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but the remainder of the section is light, as is also all of
24. The “deep drive” covers most of 25. The southwest
quarter has proven barren. The bores on the other quarters come
in as light producers with a quantity of gas. Section 26 has de-
veloped into fair territory. The “deep drive” covers a part of
27, but most bores sunk through it on this section have proven
fair producers. No. 1, on the H. Carrull farm, west half of
the northeast quarter, was commenced in April and not finished
until July, trouble being experienced in landing the drive-pipe
on the Niagara stone. The drive in this bore was 455 feet and
no casing was used, as the Niagara was but two feet in thickness. :
In the deep drives in this vicinity much trouble is experienced B
with boulders between 200 and 350 feet below the surface, and
also in passing through a sticky red clay below the boulders,
which reaches to within 15 feet of the limestone. The well started
at 60 barrels when completed. The southwest quarter of 27 is
lighter, as is also the adjoining southeast of 28; the remainder
of thie latter section being better. On the Long lease, southwest
quarter, are 15 bores, 12 of which are producing oil, two gas,
and one dry hole. An average bore shows: :

DIive PIPe .ot iivirs it itieaciveatnnieierannnenan 185 feet

CaBIME v hiitiiiitieiitneteeentoaseorennnansnennnans 365 feet
Top of Trenton...... PP 965 feet
Total depth ..o iiineii ittt it ittt cneaennes 1,045 feet

All were drilled in 1903, and. the 12 producers were -averaging
five barrels each in Qctober. Sections 29 and 30 are mostly light.
Several bores have been abandoned in the northeast quarter of
: and the greater part of 32 are as yet gas terri-
tory. The northeast quarter o ed a dry hole and
two light wells. The wells on the north halves of 33;
35 are fair ; those on the south halves are generally light producers.
The southeast quarter of 35 and most of 36 have, as yet produeced
only gas.

Developments in Licking Township (23 N., 10 E. and Sec-
tions 1-6, 22 N., 10 E.) in 1903.—Thiy township has, up to the
present, proven a great disappointment to oil operators. Tt was
thought, after the Hartford City pool as opened up in 1900,
that a wide extension of good productive territory would be ulti-
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mately developed south and southwest of that city, but the drill
has, so far, failed to locate it. Most of the bores sunk have
come in dry, as water wells or as small producers. The pool in
the northwest part of the Hartford City limits had the history

" of all other town-lot pools. While some good wells were opened,

their production rapidly dwindled and, as but two or three could
be hitched to one power, all but six or eight of them were finally
abandoned. While 70 per cent. of the wells in the pool probably
paid out, not over five per cent. made a profit. The best lease
in the pool was the 40 acres of Widow Downey. On it five bores
were sunk, two of which came in dry. . From the other three,
located on five acres of the lease, $70,000 worth of oil was sold,
and the three, when four years old, were still producing 25 barrels
a day in November, 1903. - Such results, more’ than anything
else, show the gambling feature of the oil industry in Indiana. '
Taking up the productive area of Licking township by sections,

‘we find that section 1 is a spotted area. One big salt water well

on the north side of the S. Carrell lease made 100 barrels a day
for a time, but on the south side of the same farm only gas has"
been found. All of 2 and three-quarters of 8 are light territory;
the northwest quarter of the latter section being better. The east
half of four contains a few light producers, but only a few light
gas wells have been drilled on the west half and on 5.-

The Renner stock farm of 540 acres, comprising the greéter

" part of 6, has recently developed three wells, the average initial
- output-of which was about 15 barrels. A gas well on the Town-

send farm, southeast corner of the same section, was recently
drilled deeper and shot when it made 10 barrels of oil and a
fair supply of gas. No. 2 bore, on _the sametesss; came in as
a 5-barrel produeer—A small oil well has been drilled on the

‘Rogers lease, northeast quarter of R , and some gas wells with

a showing of oil on the Smith, in the northwest quarter. Section
8 is unproductive, while 9 has only a few light wells on the north-
east quarter. The north half of 10 comprises the Hartford City
pool, and may yet be classed as fair. The Johnston Window
Glass Company, drilled in a dry hole and a 5-barrel well on
its lots in this area in 1903. The northeast quarter of 11 may
be classed as light, while 12 and 13 as yet produce only salt

" water. One or two very light producers have come in on the
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northeast quarter of 14, but all bores on 15 have proven barren.
The east half of 16 is light productive territory and a small
well has recently been finished on the Johnson lease in the north-
west quarter of the same section. Several gas wells on the south-
east of 17 have sprayed oil from time to time, but as yet there
is no producing well on the section. A test well on the Stanley
farm, northeast quarter of 18, came in as a 6-barrel producer
and two gas wells on the Williams, northwest quarter of 19, con-
tain more or less oil which has not been pumped. Section 20,
as yet, has shown no signs of oil, but a gas well on the Chapman
farm, northwest quarter of 21, has sprayed it in quantity. On
the Swift lease, southwest quarter of 22, are several light wells,
and on the Drayer, southeast quarter, a bore drilled for gas came
in as a 50-barrel producer. In section 27, just south, two bores
were sunk, one of which yielded a small amount of. oil while
the other was barren. Tests on the Moonan farm in the southeast
quarter of the section yielded gas only. The remaining sections
of the township are wholly unproductive of oil, though a number
" of them still produce gas.

Developments. in Jackson Township (23 N., 11 E.) wn 1903.
—Although this was counted one of the best gas producing town-
ships in the State, but a few sections in the northwest corner
have yielded oil. “Where the gas has been exhausted, salt water |
seems to have faken its place. Therefore the chances of successful
drilling for oil over the greater part of its area seem at present
very slight. - ‘

In section 5 two dry holes have been drilled in the northwest
quarter, while a bore sunk 250 feet into Trenton, on the Taylor
lease near the center, developed omly a little gas. Section 6 has -
produced a number of light wells. Four on the Hemminger,
in the northeast corner, came in with an initial production of
10 barrels and soon dropped to 3 or 4 barrels. On the Hiatt
farm, on sthe northwest quarter, are four big salt water wells,
« each pumped with a separate power and with a three-inch tub-
ing to carry off the water. - The four, in November, were making
about 80 barrels per day. An average record shows:

Drive pipe ........... ettt et t et 116 feet
B0 7§ 7P 320 feet
Top of Trenton. ....vi e i i i enreneneroennnsnanens 965 feet
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The Stroble lease, in the southwest quarter of 6; has developed
two dry holes and two light wells. One light producer has been

. finished on the northeast of 7, the remainder of the section being

barren. A test on the Wingate farm on the south half of 10
brought a bountiful supply of salt water at 35 feet in the Tren-
ton; while another on the southwest of 14 came in wholly dry.
A bore which showed a large quantity of oil was finished on the
Werntz farm, southwest of 17, but it was plugged on account of
a too bountiful output of gas. Two gas wells were also sunk
on the southwest quarter of 18 during the year. The remainder
of the township is either untested or gas territory.

Jay County

" comprises an area of 370 square miles, lying adjacent to the

Ohio State line, south of Adams and Wells, north of Randolph

‘and east of Blackford and Delaware counties. The surface of

the county is gently rolling or nearly level, and the soil of most
portions proves very fertile where properly drained and tilled.
The Salamonie River flows through the county from southeast
to northwest and drains its western and southern halves. The

~ Wabash River touches its northeastern corner and through its

—

tributaries drains the townshlps of Wabash, Bear Creek and
Jackson.

The G. R.” & I. Railway, passing north and south through
the center of the county, crosses the L. E. & W. main line, run-
ning east and west, at Portland, the county seat. The P. C.
& St. L. crosses the southwest corner of the county, passing
through the thriving towns of Dunkirk and Redkey, so that the
facilities of transportation in all directions are excellent. The
population of the ‘county in 1900 was 26,818 as against 23,478

in 1890.

~——The elevations above sea level of the principal railway statlons

in the county are as follows: Blaine, 930; Briant, 869; Brice,
924; Como, 949; Dunkirk, 946; Portland, 909; Powers, 991;
Redkey, 966.

During the year 1903 Jay County forged rapidly to the fronf’
as an oil producer. Quite an area of new territory was opened .
up in Wabash and _Bearv Creek townships, while several light



THE PETROLEUM INDUSTRY IN INDIANA. 151

producing wells in Wayne and Noble townships bring a portion
of their area within the limits of future prospective territory.
But few leases have been abandoned in the county since the
former map was issued, and most of these abandoned leases haye
been released and are being redrilled. During the year 213
bores were sunk in the county as against 94 in 1902, a gain of
127 per cent. Of the 213 bores, 88, or 15.5 per cent., were dry,
the percentage showing a decrease of 5.5 from the previous year.
The average initial output of the new wells in the county was
13.4 barrels as against 14.1 in 1902,

Developments in Wabash Townsth, Sections 8 to 10, 15 to
22 and 27 to-84 (24 N., 15 E.) in 1903.—This township com-
prises only 24 square miles, in the northeastern corner of Jay
County. The area of producing territory in southern Jefferson
township, Adams County, shown on the former map, has been )
extended southward, and covers parts or all of seven sections
~in Wabash township. Several fair producing wells have been
finished in the north half of section 4 and some lighter ones
in the north half of 5. Section 6 and the east half of 7 is fair
productive territory, while the west half of 7 has yielded a num-
ber of good wells. The average bore in these sections shows:

Drive pibDe . ..voviiiiiiiornnenanness Ceeeiresiennaann 40 feet
CaSINg . .iiiiiiiiiiietteeientietiaaaan e 290 feet
Top of Trenton. .. coviviitvinntrieeresanorssessananns 1,025 feet
Total depth ... .o iivieiiiineitrvannrnerossansans 1,115 feet

A number of light to fair producers have come in on the north
half of 8 and one or two on the southwest quarter. A dry hole
was bored on the Bricker lease, northwest quarter of section a7,
and another on the Miller lease in section 30. The northeast )
quarter of 18 is light territory, but the west half of the section -
is better, as is also the northwest quarter of 19. In sections 18 -
and 19 the drive pipe runs from 80 to 800 feet, the top of Trenton
being found- at about 1,040 feet.

Developments in Bear Creek Township (24 N.; 14 E.) in 1903.
—Of the 36 square miles embraced in this township, 17 are at
present producing oil in commercial quantities. Quite an area
of new territory was opened up in the northeast corner of the
township during the year. '
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Section 1 and the north half of 2 embrace some fair productive
territory, but the south half of 2 is lighter, tests on the Macklin .
and Bloom leases in that area coming in dry. A few light wells
are yielding on the southeast quarter of 3, the remainder of the
section being undrilled. The west half of 4 has some fair wells
to its credit, but all new bores recently sunk on section 5 have
proven light; while those on 6 are coming in only as fair pro-
ducers. A bore on the southeast quarter of 6, completed No-
vember 6th, yielded quite a quantity of gas instead of oil, the
rock pressure starting at 130 pounds, but soon falling to 20
pounds. The record of the bore shows:

- Drive pipe s e et ae ettt 115 feet
(07 71 - 238 feet
- Top of Trenton. .................... e 1,087 feet

Total depth e e 1,157 feet

.The portion of 8 marked as undrilled on the former map at
present contains some light to fair wells, while a test on the
Chaney lease on the southeast quarter of 9 started at 5 barrels.
The northeast quarter of 10 produced one or two light wells
during the year, as did also the northwest of 11. Several fair
producers have been finished on the northwest and southeast quar-
ters of section 12. An average bore of these shows?

DIive DIDE «vvvvereeie b e 40 feet
CasIng ...vviiin i b i e i 260 feet
Top of Trenton............|.. PR 1,034 feet
Total depth ...............{....... i, 1,107 feet

The pay streak is struck about 15 feet in Trenton and is usually
softer and more porous than in the counties to the west. _

‘The wells on the east half of 13 and the northeast quarter
of 24 are light to fair producers. The west half of 16 and the
" east half of 17 are now producing some 6il, though at one time
a number of dry holes were drilled on them. A test bore on
the Bishop farm, northwest quarter of 20, showed up dry, as did
another on the Francks lease in section 26 near West Chester.
The remaining sections of the township remain either undnlled
or -as shown on the former map.

Deuelopments_'m Jackson and Penn Townships (24 N., 1k
E. and 2, N., 13 E.) in 1903—But few changes are necessary
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in the old map in these two townships. The north half of Jack-
son still retains its record as the best productive territory in
Jay County, while the southern half remains very spotted. Re-
cent bores in section 6 have proven light. Some of these are
on the south half, hitherto undeveloped. Section 7, being in the
deep drive, is yet untested. - A dry hole was sunk on the Williams,
southeast quarter of 8, during the year. The east half of 9 is
now fair territory, while the south half of 13 has come in with
several good wells. A dry hole was drilled on the northwest
quarter of 15; while a test on the Ganey lease, north half of 25,
was a 5-barrel producer. A dry hole was also completed among
some gas wells in the northeast quarter of 32, but the southeast
quarter of that section is now lightly productive, as is also the
-southwest of 33. A light well has also been finished in the south-
east quarter of 36.

The territory in Penn township has, in the past, been distant
from railway facilities, and many-farms which doubtless contain
oil beneath their surface have, for that reasonm, not been tested.
A new railway has just been completed from Camden (Pennville)
to Portland, which will doubtless prove a factor in causing more
extensive operations in that portion of Jay County.

The lob or “deep drive” runs through both Jackson and Penn
townships, and renders drilling very tedious and often expensive.
Tt is not uncommon to use 400 or more feet of drive pipe in
a number of the bores sunk in it before striking limestone. As
a result, the region of the lob has been avoided, but since the
. wells hitherto sunk near it have mostly come in as fair to good
producers the present high price of oil will doubtless lead oper-
ators to take the risk, and a number of the untested sections in
Penn township will \in the future become productive. But few
bores were sunk in the township during the year. Two tests
on the Gray farms, west half of 12, proved dry, as did another
on the Brown lease, southeast quarter of 14. Old gas territory
in the southeast quarter of 27 produced a fair well or two; a¢
did similar territory in the southeast quarter of 30. With the
exception of three wells in Pike township, the four townships
above mentioned comprise the only area in Jay County at present
producing petroleum in commercial quantity. A number of test
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~as follows: In Wayne township, sections 5, 6, 10, 21, and’ 26,
had a bore or two sunk on them, all of which made a showmg
of oil, sufficient to insure more extended operations in the future.

In Noble township a bore sunk on the southwest quarter of
section 37 developed a small well. In Pike township, the three
- wells on- the Ware and Lush leases in sections 8 and 9, sunk
in 1901, are still producing 4 or 5 barrels; while a test put down
on the northeast quarter of section 34 has recently come in as a
small producer.

During the latter part of the year four or five fair producing
wells were finished near Redkey, on sections 24, 25 and 36, Rich-
“land township. Two of these on the W. Barnell lease, southwest
quarter of section 24, started at 25 barrels- each, their record
showing:

Drive pIpe . ..ot vt i e i 135 feet
Casing .....iiiiiiii ittt ittt i LN 265 feet
Top of Trenton. ......covveiiiiiiiienenrrinrnannns .. 964 feet
Total depth .......oiiiiiiiiiirienrrurenennsninnens 1,040 feet

It is probable that a large portion of this township may be-
come productive in the future, thus serving to connect up the
Jay County territory with that now yielding oil in Monroe town-
ship, Randolph County.

According to records gathered by Benjamin Fulton, one of
the most experienced operators in Jay County, he gives it as
his opinion that “There is a ridge of Trenton lying between
Redkey and Portland and between Redkey and Camden or Penn-
ville, which seems to be too high for oil. Every well around
the edges of this ridge where the Trenton was found as low as
950 feet, showed indications of oil. However, where the Trenton
was found at shallower depths, nothing but gas was obtained.
This ridge comes within three miles of Portland on the west and
+ southwest, and at Portland Trenton is found at 985 to 990 feet;
four miles south of Portland at 1,050 feet, and two and a half
miles northwest and two and a half northeast of Portland, at
1,030 to 1,045 feet. In section 27, Noble township, Trenton was
found at 1,045 feet. In section 21, Bear Creek township, at
-1,040; in section 25, Jackson township, at 1,030; in section 24,
Green townshin. 970 to 980. TFrom this data of denth. T will
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go on record that the oil field will extend eventually clear through
Wabash, Bear Creek, Noble, Wayne, Pike, Jefferson and Mad-
ison townships in Jay County, and connéct up with a new field
that will open up in Randolph County.” ‘

-Mapisoxn CounNty

lies south of Grand and west of Delaware and Henry counties.
It comprises an area of 460 square miles, the surface of which
is level or gently rolling. The drainage is to the southwest by
way of White River, which crosses the county from east to west
near its center, and has numerous tributaries permeating all por-
tions of its area. :

The railway facilities of the county are ample, the Michigan
Division of the Big Four passing through it from north to south
while the Cleveland Division connects Anderson, the county seat,
with Muncie and Indianapolis. The P., C., C. & St. L. crosses
the cou.nty diagonally from northwest to southeast. . The Chicago
and Southeastern (old Midland) crosses the county from east
to west near its center and the L. E. & W. runs across it§ northern
third. Besides these, the lines of the Union Traction Company
run in various directions frop Anderson. '

The discovery of natural gas over much of its area about 1885
led to a rapid growth in its wealth and population. The towns
of Elwood, Alexandria, Summittville and Frankton in the north-
- ern half, which had before ranked only as country villages, rap-
idly assumed the size and prerogatives of cities, while Anderson,
the county seat, almost doubled in size. The phenomenal growth
of these places in ten years may be seen by the following com-
parative table of population: -

1890. . 1500.
Alexandria .....ot it ih ittt i 75 7,221
Anderson ......... 0 i iiieeireenaeen.. .. .10,741 20,178
Elwood .........covvnunn f oo sonesnnnanans 2,284 12,950
Frankton ..........,.. e e 520 1,464
Madison COunty et et ev ettt ee e 36,487 70,470

The elevations in feet above sea level of the principal railway
stations in the county are as follows: Alexandria, 855; Ander-
son, 854-894; Chesterfield, 907; Elwood, 862; Florida, 881;
Frankton, 834; Gilman, 901; Orestes, 871; Pendleton, 847;-
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Only the mnorthern third of Madison County has produced
petroleum in paying quantities; and that only in limited areas
in Boone, Van Buren and Monroe townships. In the first two

- mentioned the developments were mainly during the year 1903,
but about Alexandria, Monroe township, a number of wells have
been producing since 1898. These three townships have been
large gas producers in the past, and there is little doubt but that
they will develop many paying oil wells in the near future.

~ Outside of their area the chances of opening up productive ter-
ritory in the county seem small.

Developments in Boone Township (Sections 7 to 36, 2 N., 7
E.) in 1908.—In this township I could learn of but two bores
in which o}l had been obtained. One on the Howard lease, north-
east quarter of section 9, is said to contain several hundred feet
of oil. It was sunk for gas and penetrated the Trenton only 32
feet, the top of that formation being struck at 972 feet., One-
half mile west, in the northwest quarter of the same section,
a well on the J. Campbell lease has been pumping a small quan-
tity of oil for some months, and in October had filled nearly
a tank. ‘ ‘f’

Developments in Van Buren Towmhip (Sections 7-11, 14-23,
26-35,22 N., 8 E.) in 1908.—This township has up to the present
produced oil only in the northern tier of sections; 7-11, next
to the Grant County line, and in 21, just east of Summittville.
In the northeast quarter of section 8, several bores, yielding only
gas, were sunk on the Sluder lease in a vain endeavor to extend
the Fairmount township, Grant County pool in that direction.
The C. 8. Wood farm, in the southeast corner of 10 developed
one or two light wells, but three bores sunk on the C. M. Leach
lease in the northwest quarter found gas alone.

Quite a pool of fair productive territory has been opened up
in section 11. The wells mostly came in good for 10 to 30 barrels
initial output, though a few of them were better. About 30,
scattered over the section, were completed by Octeber. An aver-
age record ran about: ' _

/ Drive 'pipe ......................................... 180 feet

Casing .....oiiiiiiiiiiiiiieiineas fee et aeeaa 380 feet
Top of Trenton....... et eeie ettt e isa e 978 feet

MAatal Anarmth N < AN A _a



THE PETROLEUM INDUSTRY IN INDIANA. 157

In section 20, near Summittville,-a dry hole was located on
the Vardeman lease. In 21, just east of that town, several pro-
ductive wells and dry holes have been drilled. The Crystal Glass
Company owns two of the producers. No. 1 was drilled for gas
on a town lot of their property in the northwest quarter of the
section in April, 1902. It came in as an oil producer, starting
at 120 barrels. At the end of two months it was cleaned, when
- it made 175 barrels for a few days. The Standard put in a
line and piped the oil to Montpelier. The output gradually de-
creased, and after producing about 8,500 barrels the well ceased
to yield. A record of its bore showed:

Drive pipe .o e e 140 feet
Casing ............. PP 400 feet
Top of Trenton. .. ...cvn it eenrcrononnnnnns 951 feet
Total depth ........ S N 1,077 feet

The first pay was found 40 feet, and the second between 70 °
- and 80 feet, in Trenton. The second bore of the same company,

half a mile east on the northeast quarter of the section, was fin-

ished in October, 1903, and started at 50 barrels, but was down

to 3 barrels in two weeks. A bore 1,500 feet northwest of

No. 1 was sunk 165 feet in the Trenton but was dry. Another

a little farther northwest, on the Cowgill lease, in the southeast

quarter of 17, was also dry. »

On a town lot just south of the schoolhouse, in the eastern
limits of Summittville, a bore sunk for gas in 1902 began to
show oil and in the spring of 1903 was drilled deeper and shot.
It started at 120 barrels and produced 11 tanks, When it ceased
to yield. Its bore showed: : ,

DIVe DIDE «eevneeniininennenen SRR '. 120 feet

L 3 AP 440 feet
TOP Of TrentON. .. vv v evevnrneneneearernensnanranses 940 feet
Total depth ............coitviits e ienetaseasaeren 1,042 feet

A dry hole was drilled 50 yards west and another 300 yards
northeast, while a small producer was finished 50 rods east which
was making 5 barrels a week in October. This shows the
spotted nature of the Trenton in the section. Scattered bores
sunk over the remainder of Van Buren township have developed
only gas; though miost of them have been drilled only a shallow
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Developmenis in, Monroe Township (Portions of 21 N., 8 E.
and 21 N., 7 E.) in 1903.—This is the township in which Alex-
andria is located, and 'in the immediate vicinity of that place
a number of wells have been producing since 1899. The high
gas pressure has interfered greatly with their operation and the
drilling of a number of dry holes has not added prestige to the
region.. As a consequence a large number of the wells first in
operation have “been gbandoned. However,. a number of light
producers were finished in the township during the year, so that
the annual output of the field has been maintained.

In section 10, one bore which yielded 50 barrels, natural flaw,
© the first day, was finished on the Hughes lease, while others on

the same farm came in very light, or dry. A dry hole and a
small well or two were completed in the northwest quarter on
the Baker lease, and a fair well in the northeast quarter on
the Markle farm. The latter, when finished in August, started
-at 50 barrels and was down to 10 barrels by January 1st. One
or two bores in the northwest of 13, just west of Alexandria,
were dry or very light. On the southwest of section 15, four
miles east of Alexandria, a test on the Swindell farm in com-
paratively new territory came in for 75 barrels. The southeast
quarter of 17 produced two fair wells and a dry hole. A test
on the Miller lease in the northeast quarter of 22, (21 N., 7 E.)
started at 50 barrels, while a second bore is said to have been
a little better. Two or three fair wells and a dry hole were also
finished on the northeast quarter of 29. Of the 34 bores finished
in the township during the year, 14, or 41 per cent., were dry;
while the 20 producing wells had an average initial output of but 9
barrels, so that the Alexandria field was not remarkable for
its record during the year. The output of the field by months
during 1903 was as follows: '

v

R , .
PRODUCTION OF THE ALEXANDRIA, INDIANA, OIL FIELD BY MONTHS FOR THE YEAR 1903.

Barrels.
L 3 111 o N 16,742
February ........ e et e 17,382
MATCH 4 eeunneee e aenieeensrertaseennnesnnanresnees 22,903
April ... cvvennne et e eteaeeaoeasaunacsasesbosseeaaonnnn 18,760
MY t ittt eneoneosassesoseaneosvansaasasasnnanssnnns 22,424
U 4 ittt it ittt teeaetateooaroseannssonennosasans 22,717
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August ...ooiiiiiiiiiii it Vedesiecrenerreanenna 26,345

N1 (107 6117=) D 25,214
(01571) - PP eeeeseee.. 26,505

. November .......cociviiiiiiiiiiiiiiiiiieii i, 24,310
DECeMDEL v vt tntentnereceaennaeeeonaranaansanas ... 22,687
TOtAl v evveereenneeeneessoasoruonsasossansnsananas 271,883

On the William Shafer farm, southwest quarter of section
24, Duck Creek township, three and a half miles east and four
miles north of Elwood, The Pittsburgh-Plate Glass Company
drilled a well in October, 100 feet into Trenton rock. It came
in with an initial production of 20 barrels. The well has since
been shut down, as the company claims that it did not pay to
operate it. ' On the same farm, 500 feet south, the same company
-drilled a well 300 feet in the sand. They found gas and a little
‘oil at 65 feet, but nothing from there on, and the well was aban-
doned. The record of its bore showed :

Drive PIPE . ivviei ittt e i e e ... 36 feet
L0 11 1 228 feet
Top of Trenton..... e e 938 feet
Total depth ..vvvviniiriernrnerinrennensanenssncnns 1,238 feet

Derawarg Counrty,

comprising an area of 399 square -miles, lies east of Madison,
north of Henry, south of Grant and Blackford and west of Ran-
dolph and Jay counties. Its soil is of drift origin and very diver-
sified, but is, for the most part, noted for its fertility. White

River crosses the county from east to west a little south of the’

center, and together with its tributaries drains the southern two-
thirds. The Mississinewa, flowing in a northwesterly direction,
crosses the northeastern fourth and, with its tributaries, furnishes
ample drainage for the northern third.

The transportation facilities of the county are most excellent. '

The Cleveland Division of the Big Four; the Lake Erie & West-

ern; the Chicago, Cincinnati & Louisville, and the Ft. Wayne,

Cincinnati & Louisville, all intersect at Muncie, the county seat,
and from that point diverge in all directions. Besides these, the
Chicago, Indiana and Eastern from the northwest and three in-
‘terurban traction lines; two running West and one north, have their
terminals in Munecie.
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"The discovery of natural gas over the larger portion of Dela-
ware County and a consequent increase of large and important
manufactories, led to a rapid growth in population. The increase
~ from 1890 to 1900 of the three larger towns, as well as of the

county, is shown as follows:

1890, 1900.
MUuncie .......coviiiiiiii it e e 11,345 20,942
Albany ..o e 571 2,116
Baton ......cciiiiviniinnnoannenn et aeaen 1,567

Delaware County .........coviiivinnnnennnn. 30,131 49,624

The elevations in feet above tide of the more important railway
stations in the county, are as follows: Albany, 939; Cammack,
- 931; Daleville, 910; De Soto, 956; Eaton, 910; Gilman, 901;

Muncie, 950 ; Oakville, 1,008 ; Reeds, 929 ; Royerton, 928 ; Selma,
1,005 ; Shidelers, 911; Yorktown, 924.

While Delaware County is not, as yet, noted for its output
of petroleum, it promises much for the future. Washington town-
ship, in the northwestern corner, has been producing more or
less since the first wells came in near Gaston in 1897. The gas
pressure in that part of the county has, however, for the most
of the time since, been too high to permit of the lawful securing

“of the oil. Liberty and Delaware townships east and northeast
of Muncie have been the scene of extensive operations for several
years, while more recently, that portion of Center township just
northeast of the city limits has developed a number of producers.
All the area tested in these three townships seems, however, to
be very spotted territory, and up to the present the chances of

securing a dry hole or a fair producing well are about equal.
The field is remarkable in that three or four bores sunk during
the year developed a pay streak rich in oil at 240 or more feet
in the Trenton. Isolated bores in other seetions of the county
have from time to time developed a fair showing, and the greater
part of the northern half of the county will eventually produce
more or less oil. But it is doubtful if the industry in Delaware
County ever reaches the magnitude it has assumed in Grant, Wells,
Blackford and other counties, to the north and northeast.

Developments in Washington Township (Sections 7-36, 22 N.,
9 E., and 12, 19, 24, 25 and 36, 22 N., 8 E.) in 1903.—The

Bvat nradnnina wolla in thid tawnehin ware d+i1laed in Aan the W
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H. Broyles lease, northeast quarter of section 36 (22 N., 8 E.)
in the fall of 1897. They produced large quantities of both
gas and oil, and were closed by injunction on March 12, 1898.
Four wells, located on adjoining farms to the south were closed
at the same time. The three wells on the Broyles lease struck
Trenton at 940, 935 and 933 feet respectively. In October, 1900,
Howland & Company put down a fourth well, 24 rods north
of No. 2, striking Trernton at 937 feet. In order to shut off the
gas they used ten-inch drive pipe and six and a quarter inch

casing. Tnside of the latter, five and five-eighth-inch casing was

used clear down to the oil. Two pay streaks yielding gas wers
found, the first 25 to 45 feet, the second 65 to 80 feet in. The
inner casing was sunk to a depth of 1,019 feet, or below the gas
“pay.” A packer was put in below the gas and one above. Below
the gas, 18 feet of oil rock was found, the oil being raised through
two-inch tubing without waste of gas. The outfit was qj;if@xgx-

pensive, but,was, for a time, fairly successful, the output of thé\

well being about 40 barrels daily, which flowed by heads. An
arrangement was utilized by which enough gas for running the
engines was secured from the supply held between the packers.

After the well had been pumped a while the oil became partially -

exhausted for a distance around the foot of the bore and the gas
found its way down and up inside of the tubing, the experiment
thereby proving a failure. Mr. Broyles received from Howland
& Company $2,000 bonus and one-sixth royalty for 82 acres of

his farm, and the same amount for a second 80 acres, from the-

American Window (lass Company, the latter company agreeing _
" to pay also $100 per-year for each gas well drilled, from which

the gas was piped away for nse. Most of -the bores since sunk
on the lease have proven small gas producers.

The only new bores sunk in the township in 1903, were on
the north half of section 12 (22 N., 8 E.), where eight were
finished on the Couch and Richards farms. Much trouble was
experienced in some of them with both salt water and gas. Seven
of the eight came in as producers, the average initial output being
12 barrels. The best of the wells started at 25 barrels, while
one bore yielded only gas. This is an eastward extension of the
pool in the northeast corner of Van Buren Township, Madison
County.
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Developments wn Delaware Township (Sections 1 to 25, 21
N., 11 E.) wn 1903.—The first producing oil well sunk in this
township was finished in 1901, on the Krohn farm, southwest
quarter of section 11, and a mile southwest of the town of Albany.
Trenton rock was struck at 925 feet and penetrated 50 feet. The
bore yielded 60 barrels of oil and a large amount of salt water
the first day it was pumped. Two other bores sunk in 1901 in
~the same vicinity proved dry.

During the-year 1903, 17 bores were finished in the township.
Of these nine, or 53 per cent., came in dry. The eight producers
had an average initial output of 21 barrels each. Two dry holes
were completed on the Brammer lease in the northwest quarter
of 18, but a third bore, sunk 306 feet in Trenton, made 85 barrels
the first day and was good for 50 barrels when a month old.
Its record showed:

Drive pipe ......ooieiiiiiinnaan. et 28 feet
CasIng ... i e 294 feet
Top of Trenton..... et ettt i et esaas 921 feet
Totaldepth ... .. i i it eneaans 1,227 feet

A dry hole was drilled on the Bartlett farm, in the south half
of 2. The north half of 4 has produced several fair wells and
the southwest quarter one or two light ones. Of two bores sunk
on the Davis farm, northeast quarter of section 6, one, finished
in November, started at 12 barrels, and on January 1st was mak-
ing half as much. Another, 600 feet north, developed salt water,
40 feet in Trenton and did not pay to pump. The average record
showed :

SR 5 5 52 c B0 03 11X P 44 feet
[ 1) (X 337 feet
Top Of Prenton. ... ot iiinniinenrrnrenessenoasaas 940 feet

Total depth . ... it ittt ittt e 1,000 feet

Test bores on the northeast quarter of 5 also came in light,
while others on the Bartlett lease in the southeast of 13 produced
only gas. The best strike of the season in the township was on
the D. Michael farm, northeast quarter of 15, where a test bore
finished on November 3d, started without shooting, at 160 bar-

rels, and for 35 days pumped natural 70 barrels per day. It is
said that no oil was struck until the drill had pierced Trenton

240 feet. A record of the bore was as follows:
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Drive pipe ............ e ettt ena ety 40 feet
Casing ........c0000eenn. PPN e e 370 feet
Top of Trenton. .......coiiiniiiniiiiirnnnnanennnns 920 feet
Total .......... et iae ettt bt e 1,195 feet

This big strike in territory hitherto unproductive and at so
great depth in Trenton caused muah excitement among the oil
fraternity, and by January 1st, five other bores were drilling on
the same lease, and four on adjoining tracts. One of these, located
800 feet north and east of the Michaels well, on the E. Black
lease, southeast quarter of section 10, came in as a 100-barrel
producer, its record being as follows:

DIiVE PIDE toi ittt it it ittt 27 feet
[0 1T 1 ¥ Y 310 feet
Top of Trenton. ........cootieiiiniiiiiiinnnnnnas 921 feet
Ol pay oot e + 270 feet
Total depth ....... ...t iiiiiieannn 1,232 feet

Another test on the Peterson farm, southeast quarter of section
18, came in as a 25-barrel producer, while two or three bores
on the Dowell lease, scutheast of 32, were light or dry. A test
on” the Williamson farm, in 23, showed only gas, as did another
on the Payton farm, in the northwest of 30.

Developments in Center Township (Sections 1-85, 20 N., 10
E., and 81-36, 21 N., 10 E.) in 1908.—Operations in this town-
ship were wholly on sections 1, 2, 11, 12, 35 and 36, just north-
east of Muncie. On this area 13 bores were sunk, 7 of which
came in dry, while 8 had a total initial output of 126 barrels,
100 of which was yielded by a single well.”

In section 36, northeast corner of the township, one light pro-
ducer and a dry hole were finished on the McCormick lease, and
a light one on the Reed farm just west, while a test on the Sears
lease came in dry. What was at first a dry hole, but which after
shooting became a million-foot gas well, was finished in the south-
east corner of 35, its record being: .

W DIIVE DIDE « ev v tinree e e e e e 47 feet
L0111 1 LSOO 350 feet
Top of Trenton............ e e, 920 feet

Total depth ................. e i 1,015 feet

On the north half of the southwest quarter of section 1 the big
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the E. E. McGalliard farm, where three or four light wells had
been previously drilled. It started at 12 barrels an hour and

made 1,800 barrels in seven days, but by September 20 was down
to 35 barrels a day. A record of its bore showed:

Drive pipe .............. PR 42 feet
CasIng .t e e 341 feet
Top of Trenton............. e 969 feet
Total dePth ..o v i e ittt it iirae e nn 1,011 feet

Another bore, 600 feet south, was a dry hole, while another
the same distance northwest developed a pay streak but four feet
thick and came in as a 5-barrel producer. Two others on the
Shirey lease, just north, were both dry. This is a good illus-
tration of the spotted character of the territory in this region.
In section 2, just to the west, a bore on the Crews lease also
came in dry with the following record:

Drive pipe «.vvvvieenniiiiann e 30 feet
CaSINE oo e e e e, 328 feet .
Top of Trenton............ R T 907 feet
Total AePER .\ttt e e e, 949 feet

A big salt water vein was tapped at 25 feet in Trenton and
the bore was soon after abandoned. Two light producers were
finished south of the Crews on the southeast quatter of 2 and a
salt water well on the Watt lease, northeast of 12. In the latter
salt water was found at 20 feet in Trenton and a stronger vein

“at 90 feet in. Drilling was continued to 140 feet in, with the
hopes of striking an oil pay, but without resnlts. In a bore on
the Haney lease, northeast quarter of 11, it is reported that the
Utica shale was a reddish brown in color. The Trenton was
pierced 417 feet, and it is claimed that a pay streak was struck
at 202 feet in, and after shooting there was 100 feet of oil in the
bore, but the latter caved and the well was abandoned.

In this Center township area about the only pay is found 18
to 30 feet in Trenton and it runs about 15 feet thick. If is,
for the most part, fine and gritty. If no accidents oceur, a well .
can be completed ready for shooting in 12 days, but the majority
of them take 15 or more days.

Develovments in Libertu Townshin ( Sections 1-25 20 N 11 E..
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of the production in Delaware County. In 1903, 81 bores were
sunk within its limits, 28, or 34 per cent. of which were dry.
The 53 productive wells had an average initial output of 21 bar-
rels, but the greater part of the total initial production was from
six or eight big wells. '

Dry holes were sunk on the northeast quarter of section 36 and
on the northwest quarter of section 1. A few light wells were
finished on the south half of 3, while a test on the southeast quarter
of 6 came in barren. The county farm, on the southeast quarter
of section 8 has proven one of the best productive areas in the
township. The first oil well completed on it was an old gas well
which was drilled deeper and shot in 1901. 1t started in at 35
barrels and additional bores were at once sunk around it. On
October 1, 1903, there were 11 producing wells and three dry
holes on the farm. The producers were making a total of 70
barrels a day. The cost of operation was $125 per month. The
records of a salt water bore and the No. 11 producer, both of
 which were completed in 1903, show:

Salt water well. No.11.
Drive pipe ....oviii i 76 feet 55 feet
Casing ... i e 333 feet 343 feet
Top of Trenton................ ..., 914 feet 917 feet
Total deptht ..............c v, 969 feet - 975 feet

Two light producers and a big salt water well have been finished
on the northeast quarter of section 8. On the Abergast lease,
northeast quarter of 9, an old gas well began to show oil in 1899.
Tt had been sunk but 20 feet in Trenton, but was drilled 50 feet
‘in and shot, when it produced a small amount of oil. As there
was then no pipe-line to carry away the oil, the well was abandoned
after about 100 barrels had been pumped, most of which was
wasted. Tn 1903 a second bore was sunk 600 feet east, which
produced a large amount of salt water and some oil. If it had
been shot and put to pumping it might have developed into a
fair well. A dry hole was finished on the Hindman lease, south-
west quarter of 9, during the year. . '

The Schrack farm, southwest of 12, furnished one big oil well,
two light ones and a gas well in 1903. The big well started at
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Drive pipe ...t 85 feet
Casing ...... e, [ 335 feet
Top Of Trenton. ... . o\virieee e ieineienrenannnns 976 feet
Total depth .................cc.oiii... e 1,030 feet

Test bores on ‘the Jones farm, northwest quarter of 13, and on
the Patty lease, southwest quarter of the same section, came in
barren. The latter was a big salt water well and-its record showed :

Drive PIPe oot e i e e e, 95 feet
Casing .o i i, 352 feet
Top of Trenton........ S @ i i e e e 980 feet
Total depth ................... ... e ,..1,013 feet

Section 14 has proven the leading producing area in the town-
ship. The L. Winget lease, near the center of the section, had,
on October 1st, six wells producing an average of 200 barrels
daily. The No. 8, finished July 16, started at 200 barrels and
on October 1 was still yielding 75 barrels. A record of Nos. #
and 4, 300 feet west, follows:

No. 3. No. ..
Drivepipe ......c. oo, 104 feet 97 feet
Casing ..o it i e 350 feet ' 364 feet
Top of Trenton......... SN 984 feet 988 feet
Totaldepth ..., 1,040 feet 1,035 feet

Two pay streaks were encountered, the first 14 feet, the second
27 feet in Trenton. Gas is used for fuel while drilling and gas
engines for pumping. The lease averaged a tank a day between
July 16 and October 1. On the Winget, Anderson, Black and
Dunkin leases, embracing an area of one-half square mile, five
companies were operating December 1st. All these leases were
- developed in 1903, the nearest producing wells previous to that
date being one and a quarter miles east. The Anderson farm
of 40 acres, just north of the Winget, was sold by the owner
for $5,000 early in the season. The buyers, up to October 1st,
had sunk on it five producing wells which, on that date, were
yielding 65 barrels a day. The Dunkin lease west of the Winget,
yielded three or four small producers, as did also the Black lease
in the south half of the northwest quarter of 14. A bore com-
pleted in the northeast corner of the section was also good for
only five barrels. A dry hole was finished on the Sweeny lease,
narth half af contheact anarter of 15 while tha Clamnhall and
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East farms on the west half of 16 had several light wells to their
credit. The top of Trenton in this section is found at about 933
feet. An old gas well on the Burt lease north half of 17, was
drilled deeper and started at 10 barrels, but two others found
salt water only. A test on the Graham lease, northeast of 18,
was light, but No. 1 on the Guthrie lease just west, developed
a 35-barrel producer, while No. 2 started at 150 barrels. Rec-
ords of their bores showed:

No. 1. No. 2.
Drive pipe ......ccoviiniiiiaiaanan, 65 feet 61 feet
Casing .......cioviiiiiiiiiiiiaaa, 321 feet 330 feet
Top of Trenton. .. ..........ccovieunn.. 886 feet 8900 feet
Totaldepth ............c.iiiinn.. 1,172 feet 1,161 feet

The principal pay streak of oil in the two wells was found ,
at 42 feet in Trenton. ‘ .

Just south of Smithfield in the southwest corner of 22, the
F. M. Cannaday farm has developed four fair producers, the
average Tecord of which shows:

Drive pipe ... cvii i e e e 80 feet
[ ¥} & 1 O 338 feet
Top of Trenton....,.. e et 940 feet
Total depth . ... vvr it i iiiaana 1,017 feet

Two dry holes have been finished on the southwest quarter of
27, while a light producer was finished on the Williams farm in
the northeast quarter. The first well to show oil in Liberty Town-
ship was on the Cecil farm in the northeast quarter of 28. A
gas well began blowing off oil in 1900 and was drilled 80 feet
into Trenton and shot. Before shooting, the oil is said to have
stood 300 feet deep in the bore, but it came in as only a 5
barrel producer. Soon after this, a bore sunk for gas on the
Z. T. Dunkin lease just to the south, yielded 15 barrels of oil
- when completed. The third bore in the field was on the F. M.
Cannady lease in 22. At 35 feet in Trenton a large salt water
vein was tapped but the bore started at 50 barrels. The Cecil
lease at present contains three, and the Dunkin lease five or six,
fair producers. Ome of these, sunk in 1902, started in at 135
barrels, and produced the usual excitement of a rich strike in
comparatively new territory. It was near the corner of the farm,"
and four bores sunk within 300 feet in different directions came
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in dry. Just west of the Dunkin and Cecil leases, several light
producers have been developed on the A. R. Lennon farm, an
average record showing: '

DEIVE PIDC ettt i e i et et ettt e 124 feet
Casing ......... e e e ettt 340 feet
Top of Trenton. ....c.ovuiiiviniinninieieiencntasanans 972 feet
Total depth ... ..v it i e 1,051 feet .

The depth to which the wells are sunk in the Selma field is
governed very largely by the appearance of the drillings from
the Trenton. Salt water is often found 30 to 40 feet in, and a
rather close white sand at about that depth warns the driller of
its probable proximity. If there are no signs of water, the drill
is often sunk 75 to 100 feet into Trenton. Where the territory
s productive, two pay streaks are almost always found, one 15
to 20 feet in, the other 30 to 37 feet. A pipeline station has
been put in by the Indiana Pipe Line Company, just west of
Selma, from which the oil from Center and Liberty townships
is piped to a larger station at Montpelier, Indiana. The Republic
Iron & Steel Company, of Muncie, which is operating a number
of the largest producers in the Selma field, has use for all the
surplus gas produced from its wells, and so is not bothered as
are some of the other oil operators by the gas pressure. When
gas at a low pressure is put into a pipe line for factory use it
is often forced or held back, and so lessens the output of oil. A
pump which will force the gas from a single well into a lead pipe
can be had for $75. If used in connection with the oil pump,
it will remove the back pressure of gas and so allow the ready
production of the oil.

From what has been said about the different parts of the Dela-
ware County field, it will be seen that the oil appears to be in
little pockets or pools. No productive area of any size has as
yet been found. As one of the leading operators said, “the terri-
tory is as spotted as a leopard’s back, and the spots are very far
apart.” . .

The following table shows the number of barrels of oil piped
from the Muncie-Selma-Parker oil field by months for the year
1903;




HHE PETROLEUM INDUSTRY IN INDIANA, 169

PRODUCTION OF THE MUNCIE-SELMA-PARKER, INDIANA, OIL FIELD BY MONTHS FOR THE

) YEAR 1903,

JANUATY ... ettt tieerare et e 15,108
February .......... e teae e ey e 19,639
March ............. e 25,268
April ............. e e e 21,714
May ........ e et it e ettt 39,155
B £ 56,159
1 111 2 08,474
AUZUST oo i e e e 56,667
TS 1 1 14T O ORI 55,914
L8 2101 Y3 57,597
NOVeIDO . i ittt ettt e te et e e e 49,632
December ......c..vinieiinn. e PN 54,204
TOtAl o oottt et e e e s 509,531

Rawnporra Covunry

comprises an area of 450 square miles lying next to the Ohio
State line,"and south of Jay, north of Wayne and east of Dela-
ware and Henry counties, Indiana. The surface of the county
is generally level or rolling, but the area which it embraces is one
of the most elevated in the State, its southern part forming the
principal watershed of eastern Indiana. The numerous streams
which rise within its bounds flow in every direction. Both White-
water and White rivers have their sources within the county,
the tributaries of the former draining the southern third and
those ,0f the latter the ‘central third, while across the northern
third flows the Mississinewa, which is also fed by numerous small
streams.

The soil of the county. is, for the most part, a heavy clay en-.
riched by the vegetable accumulations of ages. The clay, being
of drift origin, is composed of the debris of many different for-
mations which contains all the elements necessary for plant food.
Wheat, corn and grass are the leading productions; the cereals
and live stock furnishing the principal income of the agricultural
classes.
~ The county is supplied with the best of transportation facili-
ties. Two divisions of the Big Four Railway cross it from east
to west, one near its center, the other across the southern third.
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C. & St. L. cuts across its northeastern fourth, while the C., C.
& L. touches its southwestern corner. The population of the
county in 1900 was 28,653, as against 28,085 in 1890.

The highest land in Indiana is on the middle ridge near Bloom-
ingsport, on the “Summit” between Green’s Fork and Martindale
Creek, where the elevation on the Peoria Division of the Big Four
has been found to be 1,234.4 feet above sea level. Some of the
hills south of this point are estimated to be 50 feet higher, so that
1,285 feet is approximately the highest level in the State. The
elevations of the principal railway stations in the county are as
follows: Carlas, 1,208; Crete, 1,181 ; Deerfield, 1,004; Farm-
land, 1,087; Harrisville, 1,101; Johnson, 1,177; Losantville,
1,128; Lynn, 1,162; Modoe, 1,174; Parker, 1,023; Ridgeville,
982; Saratoga, 1,044; Snow Hill, 1 174; Stone, 1,034; Union
City, 1,102; Wlnchester, 1,089; Woods, 1,183.

Monroe townshlp, on the Western border of Randolph county,
has developed a number of productive oil wells in recent years
some of which have had an output equal to any in the State.
The territory has, however, proven to be very spotted, the num-
ber of dry holes equaling or exceeding those with an output suffi-
cient to pay for pumping. Isolated bores in White River and
Stony Creek townships have also developed small producing wells.
From present indications the future production will probably be
limited to the northeastern third of the county, which comprised
the former principal gas yielding area within its bounds.

Developments in Monroe Township in 1903. —This civil town-
ship comprises a part of four different congressional townships
and the numbers of the sections are, therefore, very confusing.
It embraces the south halves of sections 29 and 30 and all of 31
and 32 (21 N., 13 E.); sections 5 to 8 and 17 and 18 (20 N.,
13 E.); the south halves of sections 25 to 29 and all of 32 to 36
(21 N, 12 E.), and sections 1 to 5 and 8 to 17 (20 N,, 12 E.).
In the north part of the township a gas well was finished on the
Thornburg farm in section 27, while a test on the Wood lease
in section 32 came in dry. The Keever lease, south half of 33,
has a number of fair producers to its credit; while the Boots
farm to the west and the Wood lease to the north each possess
several light wells. A bore or two on 34 cdme in light, while
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east quarter of section 3 has yielded a few fair producers, but
tests on other parts of the section were barren. The east lalf
of 4 is first-class territory; the Bennett lease on the southeast
quarter having yielded a number of big wells. No. 1, when fin-
ished May 22, was apparently diy, but when shot with 400 quarts
began to flow and produced 200 barrels the first day and 3,000
barrels the first month. Its record shows:

.Drivepipe . ... e R L 99 feet
Casing .o i e e e 337 feet
Top of Trenton. .. ... vttt inre i e cnaenanennnn 065 feet .

"Totaldepth ........cvvvvvnenn... et ane . 1,068 feet

The Trenton is said to be in thin strata or layers and has the
color of whitewash on the bailers. By the first of October the
well had settled down to 12 barrels per day. No. 2 Bennett at
first showed a little gas, but no oil. A shot of 400 quarts caused
it to start at 250 barrels; while No. 3 also came in as apparently
barren, but yielded 150 barrels after shooting. Nos. 4 and 5
on the same lease were dry. 4

The west half of 4 has produced only light gas wells or dry
holes. Several light wells have been found on the Mecks lease,
southeast of 5, and the northeast of 8, but a number of dry holes
have been drilled with them, and those sections are considered
poor property.

Section 9 is the most noted area in the field. The famous
“Cecil gusher,” probably the best well drilled in Indiana in 1903,
is located in the midst of a number of others on the east half
of the southeast quarter. It was No. 10 on the E. E. Cecil lease,
finished May 2, 1903, when it started at 420 barrels, and averaged
more than 300 barrels a day for four months. The oil was almost
wholly free from water, so much so, in fact, that it became nec-
essary at times to run water into the tanks and steam it in order
to get rid of the sediment. A two-inch pipe was taxed to its full
capacity to take the oil from the pump to the tanks, and on Sep-
tember 23 a three-inch pipe was put in and the well made 20
barrels an hour for several days. The well was pumped on the
beam, 40 strokes to the minute, and a stand of ‘3 tanks was nec-
essary to take care of its production. A record of its bore showed:
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Drive PIDE -« oottt e e 136 feet
Casing ........ e e 346 feet
Top of Trenton. .. ....oiutiiiiiiirienninersarereeans 1,007 feet
Totaldepth .............c.ciiiiiivnn, PP 1,047 feet

The top of the oil pay was found at 1,025, and a continuous
pay streak 22 feet thick was passed through to the bottom. The
top of Trenton in this particular lease seems to be very uneven,
the drill showing it to be in waves or crowded anticlines. Bors
No. 13, on the southeast corner developed the Trenton at. 974
feet, while 40 feet east, on the adjoining lease, it was found at
960. In No. 10, the big well, it was found lower than in any
other bore, being struck at 1,007 feet. No. 9 well, on the same
lease, finished April 4, started at 320 barrels and was making
65 on October 1. On the same date there were 15 wells on the
E. E. Cecil farm of 143 acres, and eight on the Z. Cecil lease,
just to the west. On the latter ledse the first bore, finished in
July, 1902, made two tanks in 27 hours, but soon dropped to
a 25-barrel producer. The record of No. 3 on this lease was
exactly the same as No. 2 on the E. E. Cecil, showing:

Drive plpe ... i i e e 120 feet
CasSIng o vt e e e e e e e 345 feet
Top Oof Trenton. ... .cvvrt ittt et it inneansnnn 965 feet
Total depth ..o i e e 1,015 feet

The 23 wells on the two leases were producing 900 barrels
. a day on October 1st, and several good ones were drilled later
in the year. On the northeast quarter of 9 the wells are fair
producers, but those on the west half of the section are light. The
southwest quarter of 10, just east of the E. Cecil lease, contains
some fair wells, but tests on the remainder of the section are
either barren or water wells. A gas well was finished on the
Grove farm in 11, and the only producing well in the section,
located on the southwest quarter, is light.

A test drilled on the Macy farm, section 12, just north of
Farmland, came in dry, as did another on the Mason farm in
section 14. The Ezra Cecil lease in 15 developed two producing
wells and three dry holes during the year. One of the wells started
at 45, the other at 123 barrels. A half dozen wells on the north
half of 16 are light producers while one or two other bores in
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the section are dry. Two old wells on the Scott lease in 17 and
one new one finished in 1903 have an output of 3 to 5 barrels
a day. T

The above comprises the development in the famous Parker

field up to January 1, 1904. It will be seen that four or five
sections produce practically all the oil in the township. The re-
sults of the drilling during the year showed that 116 bores were
sunk in the Parker field. Of these 42, or 36 per cent., were dry.
The T4 producers had an average initial output of 45 barrels.
Fourteen of the producers in sections 4, 9 and 15 started in at
100 barrels or more each, their total initial output being 2,100
barrels, or 150 barrels each. The other 60 producing wells had

an dverage initial produection of 20 barrels each. The field is-

thus seen to be very spotted and one well tests only a location.

Public attention has been called to the big wells, but the dry "

holes and small producers have been seldom mentioned.

Developments in Stony Creek Township During the Year 1903.

—-This township lies just south of Monroe on the western side
of the county. But few bores have, as yet, been sunk within its
limits. A test on the McIntire lease, section 19, three-quarters
of a mile west of Macksville, started at five barrels, while another
on the N. Knobe farm, in section 80, south of Macksville, struck
the top of Trenton at 984 feet. This formation was then pierced
99 feet before a pay streak was cncountered. This was seven
fect thick, and the total depth of the bore 1,084 feet. It came
in as a three-barrel producer. A dry hLole or two was completed
on the Swingley lease south of Windsor, on the northeast quarter
of section 32, and another on the Anderson farm in section 36.

Developments in White River Township in 1908.—This is the
township in which Winchester, the county seat, is located. Somse
light producers have been finished on the Clayton farm in section
9, three miles northeast of Farmland, but they developed much
gas with the oil. A test on the A. Brown lease, six miles south-
east of Winchester, developed a light showing of oil and some
gas, the record of the bore being:

Drive PIDe ittt e e e e, 227 feet
[0 73« P 335 feet
Top 0f TTenton. ...ttt ittt ettt i e e ia s 1,113 feet

Total depth ..o ovi it i e 1,214 feet
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Two bores on the Pickett farm, two and a half miles southeast
of Winchester, southwest quarter of 23, were finished in October
and started in at about 20 barrels each. Their average record
shows: ' )

DIEIVE DIDE « vt cvvy o ettt e e e s 85 feet
L 153 1 17 PP 226 feet
Top of Trenton. .. ...t ieininenennanannnnn 1,091 feet
Total depth ... i i it aean 1,156 feet

By January 1, 1904, they had produced 900 barrels of oil,
and the indications of the new pool were sufficient to cause the
Indiana Pipe Line Company to put in a line to them. A third
bore on the same lease was a light producer, as was also one on
the Flunt lease, in the south half of the same quarter section.
The only other producing well in the township on January 1st,
1904, was on the E. Owens farm, northeast quarter of section
35, four miles southwest of Winchester, which yielded 100 barrels
the first two weeks after its completion.

Developments in West River Township During the Year 1908.
—ZEight or ten test bores sunk in this township during the year
resulted in dry holes or light gas wells. The only one showing
oil was on the B. T. Olwin farm, in section 29, which yielded
about two barrels a day after it was finished. Dry holes were
drilled on the Haynes, Macy and Fletcher farms, section 20;
on the Johnson farm, section 9, on the Lumkins farm, in 17, and
on the Hawkins in 30. ‘ '

A bore on the Courtner lease, section 25, Greene township,
came in dry during the year, as did also several tests in Nettle
Creek township; notably on the Clevenger and Lindsay farms
in section 15. Outside of Monroe township all bores as yet sunk
in Randolph County have been thousand to one shots and 95 per
cent. of them have proven losing ventures.

ISOLATED AREAS PRODUCING TRENTON ROCK PETROLEUM OUT.
SIDE THE MAIN INDIANA FIELD.

Ix Wasasa County.

| The only productive area in this county has been in Noble
township, on_the west side where, in ‘the.vicinity of Kellar’s
Station or Rich Valley, a number of wells have been yielding
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oil sinee 1897. During the year 1903 but fonr bores were com-
pleted in this area. Of these one was dry and the others came
in as two to five-barrel producers. _

In Waltz township, in the southwestern corner of the county
and next to the Grant County line, a number of bores have been
sunk in recent years by the Marion Gas Company, primarily
in gsearch of gas, one or two of which had a showing of oil. One,
finished in April, 1903, on the Farley lease, northwest quarter
of section 4, struck Trenton at 1,015 feet and developed an oil
pay with a good showing at 1,035 feet. This continued for 23
feet, when a strong vein of salt water was encountered which
filled the bore to within 100 feet of the, surface. There being
no gas for fuel and coal having to be hauled 8 miles from the
nearest railway station, the well was never pumped. Another
bore two miles farther north came in dry. A quarter of a mile
west of the big gas well at Somerset a big salt water well was
drilled in section 33, Waltz township, the vein of water being
" struck at 80 feet in Trenton. A bore which showed a trace of
oil was also finished: on the Garst lease in section 28, while dry
holes were opened on the southeast of 23, and on the Hawkins
farm in 25. Near Treaty, on the Big Four Railway, in Liberty
township, three small producing wells have been opened, but no
data is available as to their outpu‘,t or record.

]

In Miamr (?OUNTY.
The Peru oil field which-created such a furor when opened

in 1897, is practically a thing of ﬂhe past. It was, in the main,
a “town lot”’ development and the Ierricks on Flax Hill in places
stood so thick that, in some instances, they had only a board fence
between them. Thirty or more companies were drilling at one
time within the city limits and a nuﬁnber of them finished as many
as five wells and never sold a tank of oil. The rock was very
porous and some of the wells Wer;e big producers, but so many
on so small an area soon drained tHe reservoir. Of the 356 which
were sunk, less than 30 are still in operation and the production
has dropped from 50,000 barrels a month to less than 2,500. The
best well in the pool, that on the Artis lot, started at 400 barrels
a day and is still making 20 bar“tels. But two or three of the
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quarter million of dollars was sunk by the unsuccessful ones.
For a time the boom added much to the prosperity of Peru, as
that sum was mainly put in ecirculation among its inhabitants.

« A new pool was opened up in Erie township, three miles east
of Peru, in 1898, which for a time had a vigorous growth, but
its limits were soon defined and no new territory in that vieinity -
has recently been found. No bores were sunk in Peru, and but
two in Erie township in 1903; both being on the Butts lease,
where the majority of the best wells had previously been found.

. One developed a dry hole and the.other came in as a five-barrel
producer. The combined output of the Peru-Erie township-Rich
Valley fields, in 1903, was but 63,838 barrels, distributed among

~ the months as follows:

PRODUCTION OF THE PERU-RICH VALLEY TRENTON ROCK OIL FIELDS BY MONTHS FoR 1903,

L= 4108 B o et e 4,790
B =1 ¢ o1 € F o720 OO feeeen 4,874
0 T ) 5,456
7 £ 1 R A 4,556
Y o ittt it iee et aaerr e ettt e, 4,695
JUD .ottt i ittt e e e 6,526
TULY ottt e e e 5,904
August ..o e [ 5,855
September .. ...t e 6,117
October ...t i s e 5,611
NOVEIIDEL .0t tritet it crteesanneraronoaannannoassnsans 5,823
December .........fvuviureinnnns e e 3,731
LT 2 ) AN 63,838

In Arrex County.

It was thought for a t{me that quite a pool of productive terri-
tory would be opened yp near New Haven, Adams township,
- Allen County, but the r¢sults have not realized the expectations.
A well drilled on the John Hartzell farm, northeast quarter of
section 14 in 1899 made a fair showing of oil, but a second bore
resulted in a dry hole. In February, 1903, a third bore was
finished about 100 feet from No. 1, and came in as an 8-barrel
- producer, its record showing:

Drive PIPe + vt it ittt ittt ittt e i e 96 feet
[0 131 1V PP 700 feet
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Quite a quantity of salt water was pumped with the oil. Two
bores were drilled on the Mull lease adjoining that of Hartzell,
one of which came in dry while the other started at three barrels.
A dry hole was also finished on the Roullo farm in the same
neighborhood, and another on the G. Doctor lease in section 33,
which stopped further drilling in the township. A pipe line was
laid from the two producers to New Haven, and 1,072 barrels
of oil shipped from them during the year. A

A test bore on the Dickason farm, seetion 3, Monroe township
(29 N., 15 E.) in the southeast corner of Allen County, was
drilled in October and came in with a large showing of oil and
a big supply of gas. By accident the latter caught fire just before
the drilling was completed and destroyed the derrick and burned
to death the tool dresser. The tools were lost in the bore and at
last accounts had not been recovered. One or two other very
light wells had previously been completed in the vicinity. A
mile west of Baldwin, in section 83, Jackson township, Allen
County, a test bore was finished in October, which started at
at about 18 barrels. The top of Trenton was reached at 1,402
feet. 'Still another bore, completed on the Amspaugh farm, sec-
tion 3, Jackson township, is said to have started with an output
of 12 barrels per day.

In Hamirzton County.

The only producing territory in this county is in Fall Creek
township, in the southeast corner, near Fisher's Station, where
several producing wells were sunk in 1900 and 1901. A number
of dry holes have since been put down around them, four of which
were drilled in 1903. The output of the producers for the entire
year was 5,294 barrels. The pool is, as yet, a small one, and at
present the chances of its increase in size seem remote.

In Mazrion CounTty.

The output of the Broad Ripple field in Washington town-
ship, Marion County, has been gradually decreasing for several
years. No new bores were sunk in 1903, while three or four of
the former producers were abandoned. The production of the
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N

. .
OUTPUT OF THE BROAD RIPPLE, INDIANA, OIL FIELD BY MONTHS FOR THE YEAR 1903,

Barrels

B B8 11T A 491
B ENT2Y 4] T OO 486
March ... e e e ... 387
April ..., b e et et 1,135
My ittt e e e e e e e 1,059
8 1+ T A 799
JULY o i e et e e e 534
August ........ .o, P 727
September ... ..o it ittt 559
L0 113 70) 0 O N 668
NOVEIMDET ..ot ittt ite i et et re i eeeeanaennnsrancanes 724
December ... i ittt e 587

CTotal L....iiiiiiiils. b ettt e 8,126

Cost oF A Propvomng WEeLL 1¥ THE MaIN Inprana Orr Fierp
1§ 1908.—On account of the inerease in the price of lumber and
iron tubing and piping, the cost of a producing well in the Tren-
ton rock field of Indiana has slightly increased in recent years.

A careful estimate of the aver#ge cost of drilling and fitting up

the first productive well on a le%ase wasg made in both the Marion
and Parker-Selma portions of the field in October, 1903. These
estimates resulted as follows: |
\

Marion.  Parker-Selmq.

Rig or derrick. ..... ... ool $420 $425
Drilling .....co.oiiiinien.... Lo " 625 560
Drive DIPe « v vvvenet i s 160 120
Casing ............. e \ ................ 165 110
Shooting .........coiiiiiiiiiiii i, 125 140
'Pubing and pumping outfit. .. : ............... 225 205
Power house and power..............ooaiinn 500 500
Two tanks ...oovitiiinet ettt innennes 180 170
Belting and lead lines........ PR e 125 125
Incidentals ........ ... o i, 100 100

Total ...viin it i e e $2,625 $2,4_55

In the above estimate the price of drilling is put at 50 cents
a foot plus the eost of fuel, which is extra and averages about
$50 per well; that of 8-inch drive pipe at $1.05 in the Marion
field and $1.10 in the Parker-Selma; 5§ casing at 37 cents in
Marion and 32 cents in Parker-Selma ; tubing at 154 cents; sucker
rods at 43} cents in Marion and 38 cents in Parker-Selma : nnmning

\
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jack, $12, and shooting at 70 cents a'quart; these being the ruling
prices in the two fields. The incidentals include the cost of nec-
essary teaming and the expenses (livery hire, board, etc.) of the
operator or field manager while overseeing the work. The second
well on the lease will cost about $1,200 less, as the rig, tanks,
power house and power can be used for both wells, though there
will be a loss of $125 in tearing down and rebuilding the derrick.
It is not customary to build a power house until three or four
producing wells have been finished on the lease, but if not built,
an engine and boiler for pumping must be purchased for each
productive well, which will cost $325 to $450. With the advanced
. methods of pumping by which oscillating pull wheels, rods, ete.,
are used, 20 or more wells can be connected to one power, and
the cost of production be thereby greatly decreased.

No two wells in the field cost the same. One reason for this is
that the length of drive pipe necessary is so variable, ranging
from 25 to 450 feet. The number of feet of casing necessary
also varies greatly in different parts of the field. In the Jay
County field, the average well on a 10-well lease costs about $1,500,
while in Grant and Huntington counties it runs about $1,750.
Some operators use but one or two derricks on such a lease, putting
in their stead, as fast as removed from a newly drilled productive
well, a set of “derrick poles,” costing from $10 to $15. Others’
leave the derrick over each well. These are often blown down or
burned, thus causing a loss of $300 to $400. In many portions
of the field an extra charge of 25 cents a foot is made by the
driller for all drive pipe above 100 feet; and often also an extra
charge of 25 to 50 cents for every foot over 50 feet into Trenton
rock. The cost of the lead lines and surface rods on a lease will
increase proportionally to the number of producing wells. In
1903 the price of a 2-inch lead line pipe was 13 cents, and of
3-inch, 24 cents a foot in the Indiana field ; while that of surface
rods was 4} cents per foot.

It has been claimed by promoters of Kansas oil properties that
the cost of drilling in the Kansas field is much less than in Indi-
ana, but the figures given out by the “Kansas Derrick” do not
bear out this statement. According to that paper “The average
depth of the Kansas well is 850 feet, and drilling costs 85 cents
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a foot. The actual expense of completing and fitting up a pro-
ducing well is about as follows:

850 feet drilling at 85 cents. ..o v i, L. $722 50 -
40 feet 8-inch casing at 63 cents.................... 25 .20
300 feet 614-inch easiug at 514 cents................. 154 50
700 feet 5-inch casing at 381 cents................... 269 50
Shooting well ....................... S 45 00
Tubing, 850 feet at 14 cents. ......cooev v .. 119 00
Pumping outfit for walking beam.................... 22 00
Sucker rods, 850 feet at 44 cents. ............ovnn.., 38 25
250-barrel tank, Set UP. ... .ovvrvr it iiiieennenn 160 00
Teaming . ... iiii i i e e i 45 00
Total ..o e e, $1,625 95

“The above figures are made up from actual basis on which
material is purchased by the operators, and are sufficiently con-
servative, and to them should be added the expense of the party
having the operations in charge. If a field manager, his salary
and expenses must be taken into consideration, or if the party
owning the lease is looking after the work, his board at $2.00
a day, buggy hire for getting to the property and other incidental
expenses will foot up quite a considerable sum, not less than $50,
and before the well can be put in service with other wells on
the lease, if a pumping plant is installed, the cost of connecting
up with the power must be considered, and also the proportionate
cost of the pumping plant on the basis of the number of wells
it is required to pump. As the wells are drilled almost entirely
by machines, the expense of a derrick, which runs from $300 to
$450 in the Eastern oil fields, is not included.”

The above estimate does not include the cost of a power house,
which has been added to the cost of an Indiana well, and includes
the cost of but one tank, where two are absolutely necessary un-
less the pumping be stopped until the one tank can be emptied
when it is full. Neither does it include the cost of lead lines
and surface rods which is comprised in the Indiana estimate.
If we add, therefore, to the estimate of the Derrick, $500 for
power house, $160 for second tank (the price quoted by the Der-
rick) ; $125 for lead lines, ete., and $60 more for incidentals, we
have a total of $2,470, which is equal to, if not greater than
the cost of the first Indiana well. -1t is far wiser for those who
are trying to induce capital to locate in any oil field, to give
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figures which can be relied upon, rather than to try to convince
people that the work can be done for one-half or two-thirds of
the necessary outlay.

Cost or OperaTIiNG A LEAsE.—The cost of operating an oil lease
after the production has been established need not be more than
$100 per month, the salary of the pumper being $60, and the
cost of fuel about $40. A dozen, or even 20 wells can, however,
be operated almost as cheaply as one after they have been con-
nected with the power. An extra pumper may have to be em-
ployed, but otherwise no additional expense is entailed.

Where the plant has been established, it will pay to pump as
low as two or three wells, even if the yield is only two barrels
each per day, provided the price of oil is as high as it was through-
out. the year 1903. )

The estimate of expense and income from three two-barrel wells,
after deducting the royalty of one-sixth, is as follows:

Income per month—

150 barrels of oil at $1.15 (average price in 1903)....... $172 50
Salary of pumper ........... e e §60 00
Cost Of fUel. vt veiitieiercinnneensa.. s 40 00

) 100 00

Net income per 1 T $72 50

With six two-barrel wells on the lease, the income would be $345,
and the expense $100, a net gain of $245 per month.

From what has been written it will be seen that the cost of
drilling and operating a lease in the Indiana Trenton rock field
is as low or lower than elsewherc in the eastern United States
for the following reasons: (a) The wells are comparatively
shallow, the Trenton limestone in most instances. being struck
at less than 1,000 feet. (b) It is seldom that more than 150 feet
of drive pipe and 400 feet of casing are necessary. (¢) On ac-
count of a comparatively level surface a large number of wells
can be connected to and pumped with one power. (d) Gas for
fuel or for running gas engines is as yet available in many parts
of the field, and if not present, coal is as cheap as in any other
locality. (e) Transportation facilities are excellent, a system
of pipe lines permeating all parts of the main field.

According to some of the leading operators, it costs 60 cents
a barrel to produce oil on the average lease in the main Indiana
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field. Whatever is received above that sum is net profit. If
the lease is small the cost is much greater in proportion. Oil
at $1.00 or more per barrel, therefore, brings a good price and
- a fair profit.

Whatever the price, the profits will depend largely upon the
way the property is managed. Success as an oil operator depends
upon the same watchful energy as brings success in any other
business. One’s pumps should be kept steadily at work so as

to get all the oil possible. The drilling tools, lead pipes and.

pumping machinery should be kept in good repair; especially
in late autumn should they be thoroughly overhauled and put
in prime condition for the winter months. If the lead lines
are left above ground or are but shallowly buried, they often freeze
‘and burst. A poorly managed lease is liable to be tied up for
a month or more on this account ; while a neighboring lease which
has everything in good shape for the winter produces nearly its
normal output of oil.

To properly and profitably develop a lease the wells in average
territory should be put down at intervals of 720x680 feet, which
will bring eight wells on each 80-acre tract. In exceptionally
good territory 10 bores can, with profit, be sunk on 80 acres, bring-
ing them 551 feet apart each way. Above all, one should be
on- the look-out for overflow and leakage. Much of what would
 otherwise be profit in oil property is allowed to go to waste.
Finally, if the property is inside the limits of productive terri-
tory, the successful oil man is he who lets other people do the
wildcatting, and who follows where they lead.

NrcrssiTy oF Goop Roaps 1v Ot TerrITORY.—Go0d roads are
necessary to the opening up and thorough development of any

productive oil territory, and the sooner the farmer finds this out, -

the greater will be the income which he will derive from his
royalty. The iron pipe, tubing and derrick timbers are all of
heavy weight, and if the lease is some distance from a railway

and the roads leading to it are of mud, as they are apt to be .

for four or five months if not graveled or macadamized, opera-
tions on the lease will necessarily be suspended for® that length
of time. Many a farm inside of productive territory in Indiana
has not been drilled because the operator has noted that thé roads
leading to it would compel him to suspend developments from
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November to April. He can not afford to be idle five-twelfths
of his time, and so operates those leases along pikes over which
he can haul his necessary supplies. The farmers living in the
oil belt, who are receiving or might receive large sums in royalty
for their oil, should, therefore, see to it that their farms are
accessible at all times.

Some Bre Inprana Oin Drars v 1903.—The gradual rise in
the price of Indiana Trenton Rock Oil from 43 cents per barrel
in 1897 to $1.31 in 1903 has led to a corresponding increase
in the price per barrel paid for settled production on leases which
have been partly developed. In 1897 a company which had a
lease of 160 or more acres with three or more fair wells on it
could get only about $300 per barrel, daily settled produetion,
for the property. In 1903 a thousand dollars per barrel, average
daily production, was not an unusual price. More money has
been made by many Indiana operators in thus partially develop-
ing and selling their leases to the larger companies than in any
other way. In such a transaction the lease, which costs little
or nothing in the beginning, but which has been proven productive
by the test bores sunk on various parts of it, is counted the most
valuable part of the property. It bears the same relation to the
latter that a long term franchise bears to the assets of a street
- railway or other corporation.

Several notewortly oil deals were made during the year
1903. In February the Senior Oil Company, of Bluffton,
Indiana, sold its holdings in Randolph County, consisting of
1,224 acres of leases and five producing wells, for $225,000.
The new owners, being Missouri capitalists, adopted the name
“The St. Louis Qil Company,” and immediately started in
to spend $100,000 in the development of their/property. The
latter included the famous Cecil lease near Parker City, on which
some of the biggest wells of the season were finished. Starting
in with a daily production of only 260 barrels, by the end of
the year they had 28 producing wells on the leases and an output
of 1,100 barrels daily.

In the fore part of the year the Superior Oil Company sold
-its holdings in Grant and Huntington counties, consisting of 900
acres of leases and about 40 producing wells, for $120,000.
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About the same time the Barnes Oil and Gas Company, of
Marion, sold to some St. Louis parties 648 acres of leases, mostly
in Grant County, and 15 producing wells, with a daily output
of 45 barrels, for $50,000.

On June 1st, the Phenix Oil Company, of Hartford City,
'sold 6,000 acres of leases, mostly in Washington township, Black-
ford County ; on which were 90 producing wells with a 250-barrel
net daily production, for $300,000. The new company imme-
diately drilled in 50 new wells, and by November 1st had an
output of 500 barrels daily. A

A fortnight later the Ohio (Standard) Oil Company purchased .
the property of the Central Oil Company, in Grant, Wells and
Huntington counties, consisting of 1,700 acres of leases, 147 pro-
ducing wells, and 400 barrels net daily production, for $280,000
cash.

One of the largest deals of the year which, however, was in
part a pooling of holdings, was that of the American Window
Glass Company to the Columbia Oil and Gas Company, of Pitts-
burg. This sale was consummated October 1st, and by it 40,000
acres of leases in Blackford, Grant, Delaware, Jay and Hancock
counties were turned over to the new company. On the leases
were 149 producing oil wells, having a net daily output of 600 -
barrels, besides numerous gas wells and other holdings. The
price paid was $2,000,000, and it is said that another half million
will be at once spent in improving the property and sinking new’
wells, 400 of which will be put down as rapidly as possible.

STATISTICS OF THE INDIANA TRENTON ROCK OIL
" FIELD FOR THE YEAR 1903,

The year 1903 maintained its record and set a new high water:
mark in the history of the Indiana Petroleum Industty. The
price of Indiana oil was above the dollar mark during the entire
year, while from October 17th to the end of the year it sold for
a higher figure than ever before. As a consequence, the oper-
ators were stlmulated to use thelr best endeavors to increase the -

— -~
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sunk was greater than in the preceding year, while the output
far exceeded that for any previous year. Starting the year at
$1.10 per barrel, it fell to $1.08 on January 21st, and the next
day to $1.06, the minimum price of the season. On March 26th
it was raised to $1.09 and on April 22d to $1.11. This price
it held until May 16th, when it dropped to $1.09, at which figure
it was sold until July 16th. Then a slow but steady increase -
in price set in until it reached a maximum of $1.33 on December
9th, which it held for 20 days. It then dropped to $1.31, the
price at which it was selling on December 31st. The average
price per barrel for the year, taking both time and amount re-
ceived into consideration, was $1.14 as against 85.6¢ in 1902.

The total production of Trenton rock oil in 1903 was 9,161,331
barrels which, at the average price of $1.14 3-20, brought into
the State $10,457,659. Compared with 1902, this was a gain
of 1,625,770 barrels, or 21.6 per cent., as against a gain of 31.6
per cent. in 1902. However, on account of the high average
price, the amount received by the producers was $4,007,219, or
62.1 per cent. more than in 1902. )

The first of the following tables gives a complete record of
the monthly production of petroleum from the Trenton limestone
fields of Indiana for the 13 years beginning January 1, 1891,
and ending December 31, 1903. This does not include the amount
used in the field for fuel and other purposes; or that wasted by
the burning of tanks or the leaking of pipes, but-only that shipped
or piped by the companies who purchase the oil from the oper-
ators. The second table shows the annual production, the average
yearly price and the total value by years for the same period:




I. TOTAL PRODUCTION OF TRENTON LIMESTONE PETROLEUM IN INDIANA FROM 1891 TO 1904, BY MONTHS.

(Barrels.)
MONTH. 1891. 1892. 1893, 1894. 1895. 1896. 1897. 1898. 1899. 1900. 1901. 1902, 1903.
ANUATY ........ 6,171 15,841 111,824 259, 300,568 365,582 290,746 317,014 297,291 353,451 425,140 564,038 651,35
ebruary . 5,981 8,946 46,025 232,107 230,559 241,743 309,922 272,780 220,440 302,493 384,735 460,073 568,789
March.. 5,169 4,794 134,549 282,37 310,303 386,586 341,961 325,301 290,257 364,590 432,922 573,412 724,969
April... 4,973 26,184 146,493 287,330 352,077 395,032 328,779 310,034 325,774 381,804 , 579,711 680,921

ay.. 5,757 31,033 186,939 321,502 397,001 ,963 340, 311,208 344,831 426,363 482,118 e 751,348
June . 8,136 40,888 209,616 ,479 403,56 434,167 369,803 320,477 334,282 446,492 481,807 633,452 809,438
July 10,809 49,203 221,666 327,349 434,376 422,968 375,249 314,861 329,086 437,087 506,065 696,911 1,005
August.... 1,603 56,109 248,353 345,031 420,132 407,238 371,921 332,777 347,621 , 1 523,106 697,040 838,615
September.. 16,500 66,034 245,615 319,588 409,169 415,675 362,528 6, 2, 418,716 519,087 672,611 857,11
October...... 9,029 5,609 252,568 339,424 393,158 394,283 408,179 319,490 326,781 467,521 532,960 725,973 873,160
November 20,801 | 129,270 245,607 304,030 373,789 337,331 430,958 300,644 326,802 ,684 510,788 656,457 778,323
December. 21,715 | 134,067 ,03! 337,450 361,436 362,164 3, 300,457 332, 441,347 479,485 650,131 796,291

Totals........ 136,634 | 698,068 | 2;335,293 | 3,688,666 | 4,386,132 | 4,680,732 | 4,353,138 | 3,751,307 | 3,807,714 | 4,912,675 | 5,725,474 | 7,535,561 | 9,161.331

. ‘ -
II. PRODUCTION OF TRENTON ROCK PETROLEUM IN INDIANA FROM 1891 TO 1904, WITH VALUE.
1891. 1892, 1893. 1894, 1895. 1896. 1897, 1898. 1899. 1900. 1901. " 1902. 1903.

Totalproduction i .

(barrels of 42

gallons)....... 136,634 | 698,068 | 2,335,203 | 3,688,666 | 4,386,132 | 4,680,732 | 4,353,138 | 3,751,307 | 3,807,714 | 4,912,675 | 5,725,474.| 7,535,561 9,161,331
Total value at)

wells of all)

?d:xlce d? ‘;g: i» $54,787 | $260,620 | $1,050,882 | $1,774,260 | $2,807,124 | $2,954,411 | $1,871,849 | $2,228,276 | $3,331,750 | $4,740,731 | 84,775,045 | $6,450,440 | $10,457,659

cluding| .

pipeage ..... J
Value per barrel $0 40 $0 37 80 45 80 43 $0 64 $0 63 $0 43 $0 593 %0 873 $0 96% $0 833 $0 852 $1 1445
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From the first of the above tables it will be seen that the largest
production of Trenton rock petroleum in Indiana in any one
month was in October, 1903, when 873,160 barrels were brought
to the surface. The total production of Indiana Trenton rock

oil for the twelve years reached the enormous sum of 55,172,755 °

barrels, which sold for $42,757,834, or an average of $3,289,064
per year.

In the third table there is shown the number of wells com-
pleted in Indiana by months from June, 1891, to January, 1904.

1II. NUMBER OF WELLS COMPLETED IN THE INDIANA TRENTON LIMESTONE
OIL FIELDS RROM 1891 TO 1904, BY MONTHS.

. [+ 3 . —

L) S DU PSRN DUDUN DUUUDE NN S 6 6 15 15 15 8 65
1892 ... .... 11 13 18 13 17 19 17 30 25 52 33 47 295
1893 ... .... 20 30 31 36 45 47 471 ..58 an 72 56 76 542
1894 .... .... 90 103 103 80 110 107 84 (123 100 107 97 85 | 1,189
1895 ... .... 61 45 81 111 122 153 132 | 140 129 106 | “102 85 | 1,267
1896 .... .... 76 41 86 136 148 150 113 121 70 58 66 66 | 1,180
1897 .... .... 41 35 40 47 49 52 60 45 55 89 19| 54 686
1898 ... .... 41 23 29 43 38 55 53 80 72 82 92| 86 694
1899 .... .... Vi) 48 68 64, 87 99 77 104 106 | 118 106 | 105 | 1,057
1900 .... ....[ 113 67 98 148 165 163 158 155 135 152 118 108 | 1,580
1901 .... .... 111 72 81 121 167 171 167 169 184 207 220 132 | 1,802
1902 .... ....| 176 113 169 . 182 247 297 288 279 323 295 320 243 | 2,932
1903 .... .... 168 178 | 283 | 236 '33l 408 ( 377 387 337 | 366 375 | 290 | 3,686

Total....|.cooon]oiii|iveeineeeeienenfoenenn FUUUOVE PO FUUDIDN TN DU IR 16,975

From this table we learn that 754 more bores were sunk for
oil in the Trenton rock fields of Indiana in 1903 than in any
previous year. In 1902 the gain over 1901 was 1,130. The great
majority of new bores were sunk in already proven territory
by companies whose members were content to sink fair producing
wells and develop what oil they could beneath their leases rather
than seek far and wide for new territory which might produce
a “gusher.” S ,

From the table it may also be,learned that up to January

i m s 4 m A 1 2 1 1 7 =371 ¥ * 1 ™M 4y 7" 7T
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of Indiana for oil alone. On that date there were 12,098 pro-
ducing wells in the fields, as against 8,963 on January 1, 1908,
a gain of 3,135 for the year. By subtraction it may be learned
that of the total number of bores sunk for oil in the Trenton
rock fields of the State, 4,877 have proven dry or have been aban-
doned as non-productive. The number abandoned in 1903 was
175, or 116 less than in 1902, while the number of dry holes
drilled during the year was 376, or 66 less than in.1902. Of
the total number of bores sunk in 1903, 10.2 per cent., or 4.9
per cent. less than in 1902, were dry. )

On October 15, 1903, there were approximately 11,370 pro-
ducing wells in the Trenton rock fields of the State. The pro-
duction of oil for the entire month of October was 873,160 bar-
rels, or an average of 2.48 barrels per well, for each day of the
month. On December 15th there were 11,980 produective wells
in the field. The output for the month of December was 796,291
barrels, or an average of 2.14 per well per day. The average
output per well is always less during the winter months than
during other seasons of the year.  An average for the year would
probably be about 2.35 barrels per well per day, a seemingly
small amount yet totalling more than nine millions of barrels for
the field for the year. These figures go to prove that the days of
the gusher are practically over in the older portions of the main
field where most of the bores fwere sunk. It is better for the prac-
tical producer that this is true; A well starting at 200 barrels
or more a day creates an excitement and a rush for territéry that,
in the end, proves harmful to all concerned. Targe bonuses
are paid out and big risks taken which are foreign to territory
whose wells are small but sure producers. As has been stated in
my former reports, one large well will not make any man a for-
tune; twenty small ones may in time. The yield of the large
producer will quickly grow much less; that of the twenty small
ones will hold out for a'long time. There is yet room for thon-
sands of wells in the known productive territory. At present
prices, eight to ten wells pumpéd by one power and vielding on
an average but one and a half barrels each per day, will prove a
payiug investment.

The following table shows the number of producing wells,
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wells drilled in each of the Trenton rock oil producing counties of
Indiana in 1902 and 1903:

|
!

|

Tis| sem
o ) * A o~ ;,5 E :' ‘:‘Q‘:% Q':c:::g..
T8 ld{g1&g|8 (2 |2 |E.2]|3.2
EolE | S80Sy %a 558|552
CounTy. w | om sl a| 5 |e2|e2|EB(EE
g la sl 2)8| 81851285088
s 2t | A | A |58 5g | wda ) 3.
SE1E8| T B 53 | g5 2| EEE|558S
SR 2R B bl s | 5 |58]5=m]|8es| Evn
. N A T O T A O - T - - < <
Adams .. 256 | 287 [ | 30| 291| swwl12. | 94| 23 | 151
Allen ... o] 2| of 2| o] 4]0 |5 | o 25
Blackford 293 | 353| 75| 41| 358 | 304 |21 |104 | 157 111
Delaware | 74| 50| 48| 77| 12265 |39.3 | 158 | 207
BTARL «eoven e, 42 | 1289 | 108 | 941050 | 1383 102 | 68 | 185 151
Hamilton .... ............. 1 0f..... 7 1 L 100 12 0
Huntington................ M1 02| 23| 10 164 312 |14 | 32| 22 | 194
b 7Y NS T 180 22| 33 94 213|213 185 | 41| 134
Madison .........co........ 41| 46| 54| 19| 95| 65|68 | 2| 136| 8.
Marion .. 2l o] of ol 2| ofo [0 . 0
Miami... 3 1| 4| 1| 7| elsafso. | 1us| s
Randolph .................. 2% | 78| 33| 50| 59| 1281559 (39. | 281 43
Wabash .....oovoennn.n, 2| 3| o) 1] 2| 4fo |m | 5| &
Wolls <oeorierrinir e, a8 | 695 | 40| 40| 72| 73| 55| 54| 11| 14
Totals............ U ' 287 l B0 | 452 | 70 | 2629 | 36 jt45 [f21.8 | 1151 [ 1142

*These columng include bores sunk for oil which yielded gas.
tDenotes average.

" From the table it will be seen that the average initial produec-
tion for the year .in the entire field fell off slightly, being 14.2
barrels per well as against 15.1 barrels in 1902.

The older producing counties have by far the best average
record for the year, Huntington leading them all with an average
initial output of 19.4 barrels, while its percentage of dry holes
was but 3.2. Grant and Adams tied in average initial produc-
tion, but the former holds the better record in dry holes, yielding
but 6.8 against 9.4 per cent. for Adams. Wells holds its own
remarkably well and stands next to Huntington in its low per-
centage of dry lhioles, while its average initial output was but,
1.1 barrels less per well than that of Grant and Adams. Ran-
A~1nh 1ad tham all in average initial output, but nearly tied with
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a careful study of the table one can learn many other facts re-
garding the relative importance of each county in the field.

o

x !

CORNIFEROUS ROCK PETROLEUM.

The Corniferous formation is the lowest or oldest division
of the Devonian system in Indiana, being represented in the State
by sandstones with a maximum thickness of 20 feet, which are
thought to correlate with the Schoharie group of New York, or
by limestones 5 to 65 feet in thickness correlated with the
Upper Helderberg. The waters in which the materials of the
Corniferous limestone were deposited were clear and compara-
tively pure and in them sponges, corals, crinoids, trilobites and
lower animal forms existed in great profusion. From the lime
secreted by these marine forms the upper and purer beds of the
Corniferous rock are mainly composed ; and from the slow destruc-
tive distillation of the animals themselves a part of the oil contained
in the formation was doubtless derived. The rocks of the Cornifer-
ous formation comprise the surface rocks of the State over a strip
5 to 40 miles in width, extending from the Ohio River at
Jeffersonville north and northwestward to the vicinity of Logans-
port and Monticello. The outdrep of the eastern margin of the
Corniferous passes through the following counties: TEastern
Clark, Western Jefferson, Eastern Jennings, Central Decatur,
Eastern Rush, Northeastern Hancock, Central Hamilton, West-
ern Tipton, Southwestern Howard, Eastern Carroll and Eastern
Cass. West of that margin the Corniferous is found either on
the surface or underlying the later formations in all the coun-
ties. North of the Wabash River at Logansport, especially in
Jasper and Laporte counties, the Corniferous has also been found
in a number of deep bores sunk for oil, but on account of the thick
mantle of overlying drift its exact limits are unknown.

Immediately above the Corniferous, west of its surface ex-
posure, there is always found a thick bed of blackish or brownish
shale, known as the Glenesee or New Albany shale. This ranges
in known thickness up to 195 feet and forms the necessary im-
pervious cover which has retained the oil of the Corniferous in
the parent rock. The Genesee shale is formed largely of the

.
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known as Rhizocarps which flourished in vast numbers during
the time the materials afterward compressed into the shale were
being deposited. The shale is rich in bitumens derived from the
destructive distillation of the spores of these ancient Rhizocraps.
When kindled it will burn until they are consumed, and it is,
therefore, by the unitiated, often mistaken for coal. These bitu-
mens are, by natural processes sometimes separated from the shale
and in the form of gas or petroleum are collected in reservoirs in
it or in the underlying Corniferous formation. Much of the oil
now being obtained from the Corniferous rocks may thus have
entered that formation from the overlying shale.

Petroleum in commercial quantities has been found in the Cor-
niferous rocks of Indiana at Terre Haute, Vigo County, in
the viecinity of Birdseye, Dubois County, and northwest of Me-
darysville, Jasper County. The territory opened up at each of
these points is, however, limited in area, and the output, except
at Terre Haute, small in quantity.

Tae Terre Havre Poor ixn 1903.—No new bores have been
sunk in Terre Haute in recent years. The famous Phenix well on
a lot near the center of the city, still remains the oldest and best oil
well in the State. Finished in May, 1889, it has produced an
average of more than 1,000 barrels a month for 15 years. Its
output last year was 11,553 barrels, which was sold by the owners
mostly to local consumers, though a quantity was shipped in tank
cars owned by the operators. Four other wells at Terre Haute
are yielding oil, but only one, that operated by A. B. MeWhinney,
in any quantity. During the year it produced 2,113 barrels, an
average of about six barrels a day; while the other three wells
yielded a total of only 274 barrels during the year.

The total output of the Terre Haute wells by months during
the year 1903, was as follows: '

PRODUCTION OF CORNIFEROUS ROCK OIL AT TERRE HAUTE, INDIANA, BY MONTHS, FOR THR

YEAR 1903,
Barrels, »
JAOUATY oo vt ittt ittt e iete e e care 1,448
FeDruary ...:coueiinineneenenaianonnnns e 879
March ............. e e 1,384
7. ) 3 ) 1,350
MY ittt e e e e e e 944
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B 835
AUZUSE ot e e e 1,135
SePtember ..ot e e 1,358
OCtODET ittt e e 1,044
November ... .o i e e 836
December ... e 1,352

J ] 72 P \ 13,940

There-is little doubt but that a large quantity of oil occurs in
the Corniferous rocks beneath the city of Terre Haute and vicinity,
else the yield of the Phenix well could not have been'so uniform
and long continned. The porous area or reservoir containing the
oil must, however, be narrow, and this bore probably struck it
at just the right point to get the best results. Some people who
know little or nothing of the geology of Indiina believe that the
Phenix well struck a crevice which extends to the main oil field
of the State. Such belief is of course preposterous, as the Cornifer-
ous rock which contains the oil at Terre Haute outerops before
the main oil field is reached, and is not pierced by any bore sunk
in that field. Moreover, it i a younger and much thinner forma-
tion than the Trenton limestone,” and for that reason there is little
chance of developing an oil output near Terre Haute in any way
comparing to that of the main Indiana field.

DevELOPMENTS IN THE VICINITY OF BIrRDpsEy® IN 1002 AnD
1903.—During the autumn of 1902 and the spring and summer of
1903 a number of bores were sunk for oil in the vicinity of Birds-
eye, a town in the southeastern corner of Dubois County. In some
of the bores quite a quantity of oil was developed in the Cornifer-
ous limestone, but the wells were sunk too far apart, one fromn
another, to pump with profit. As a consequence the field, as yet,
counts for but little in the petroleum industry of the State.

The first bore put down was on the Henry Eckert lease in the
southwest quarter of section 24 (3 S., 3 W.), six miles south of
Birdseye in Perry County. The Southern Oil Company of Evans-
ville, Indiana, sunk this bore on account of supposed “surface
indications” in the way of seepage, and scum of oil on nearby
springs. It is also alleged that the late Prof. Edward Orton, of
Ohio, had predicted that oil would be found in this region. The
bore was finished in September 1902, at a cost of $2 600, with
the following record:
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DIive PIPe + it vt e i it e i 40 feet
CaSINg v ve i i i i i s i i i e e 595 feet - -
TOP Of PAY .« et o it ieteieene ittt iie it aeannns 1,010 feet
Total AePtR «vvvv i eretieraierenrnan et P 1,030 feet

In a limestone between 300 and 400 feet below the surface there
was a small showing of a light colored oil, which was also found
in most of the bores afterward sunk in the vieinity. The well,
when finished and shot with 160 quarts, was put to pumping and
made 15 barrels of oil a day for two days and then slowly settled
to 3 barrels at the end of two weeks. It was being pumped
with the contractor’s power, and as he wished to remove it %o
another location, the pumping was stopped and has not been re-
newed ; the oil produced still being in the tanks in October, 1903.

The strike, like all others of any consequence in a new field,
attracted much attention, and thousands of acres of leases were
at once secured within a radius of 10 miles. A number of new
bores were at once begun, the second well finished being on the
Gerhard Gellhausen lease, a mile and a quarter sontheast of the
first, in the southeast quarter of section 26 (3 S., 3 W.). Tt came
in as a salt water hole without a showing of ¢il and with the fol-
lowing record:

Al

Drive pipe .. .o e e e ... 10 feet

L 51 OO 725 feet
Total depth ............. P 1,280 feet

The third bore, sunk by the original company, was on the C.
Hartwick farm in the northeast quarter of the southwest quarter
of 19 (3 8., 2 W.), about one-half mile east of No. 1 Eckert.
It was finished in March, 1903, coming in, it is claimed, as a
better producer than No. 1, its record being as follows:

—
Drive pipe ... o e NN 60 feet
Casing .......: S e e et e e 600 feet
Total deDth ... ... it e i e 1,040 feet

The roads in the vicinity being extremely bad, no tank was
on the ground, so the contractor pumped the well for three hours
into the nearby creek, and estimated its output at 60 barrels. How-
ever, the company, being new in the oil business, were looking
for a “big well” of the gusher variety. They did not consider
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the new well good enough to put in a special power to' pump, so,
leaving the rig and pump, they started their No. 4 bore. This

~ was in Dubois County, on the J. C. Kitterman lease in the north-

east quarter of 36 (2 S., 3 W.), about one and a half miles south-
east of Birdseye. Here a bore was started on the side of a bluff
of Anderson Creek instead of on the level land of the valley of
that stream; the theory of the field manager being that there was
a crevice in the underlying rock of the valley which had caused
the stream to follow its present bed. ~ Wishing to avoid this sup-
posed crevfce, the well was located on an almost inaccessible spot,

-850 feet above the level lowland. It was finished in May, 1903,

- and proved to be the best well at any time completed in the field;

its recard showing:

Drive pipe ... .. e 92 feet
(773 8 1 = T02 feet
First pay ... .o e 981 feet

Total depth ..........cc i, e 1,000 feet

The oil pay streak was 19 feet thick; and when the first screw
was finished the oil stood 400 feet in the bore. As the pay was

_very porous the well was shot with but 60 quarts. The shot caused

the casing to collapse and it was six weeks before the well was
cleaned and put to pumping. It then made 35 barrels the first
day, 20 the second, 10 the third, and settled down to a 5-barrel
producer at the end of three weeks. No pipe line or other means
of transportation being present, the well was closed down ready
for pumping and remains in that condition, the derrick, ete., still
in place.

No. 5 bore of the Southern Oil Company was No. 2 on the Hart-
wick lease, located in the northwest of the northwest of 19 (3 S.,
2 W.), one-third of a mile northwest of No. 1 Hartwick. At a
depth of 995 feet the oil pay was found, but was only five feet
thick. The oil rose 40 feet on the stem, but salt water soon de-
veloped and drowned it out. The well was not shot, and was aban-
doned after the casing was pulled.

A sixth bore was sunk by the Southern Company on the south-
east quarter of section 23 (2 S., 3 W.), three-quarters of a mile
northwest of Birdseye. It was completed in November, 1903,
and came in as a small producer.
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n addition to the six bores sunk by the Southern 0il Company,
six others were put down by the Oh10 (Standard) Oil Company,
_in the Birdseye field, as follows:

No. 1. On Mart. Eckert lease, soutlieast quarter of 15 (3 8,
. 83 W.), Dubois County, about five miles southwest of Bndseyo.

Top of pay at 1,015 feet. Came in as a 15-barrel well and
pumped 36 hours. '

"No. 2. On Dixon lease, northeast quarter of 3 (4 8., 3 W.),
Perry County, two and a half miles from Siberia postofﬁce
Drilled to a depth of 1,600 feet. No showing of oil.

No. 3. On Chanler & Brown lease, southwest quarter of section
3 (3 8., 3 W.), Dubois County, two and a half miles southwest
of Birdseye.- Wlen completed started at 30 barrels, but dropped
to nothing in a short time.

No. 4. On Bombolaski lease, northeast of 22 (3 3., 3 W.),
600 feet south of No.' 1 Eckert. Dry hole.

No. 5. On Jackson lease, southwest quarter of section 12 (3 S,
3 W.), Dubois County. Came in as a good gas well but with-
very little showing of oil. On attempting to drill dceper, salt
water came in with a rush and drowned out the gas.

No. 6. On the Kiser lease, sputh half of section 16 (2 S.,
2 W.), Crawford.County, about three miles northeast of Birdseye.
Came in with fair showing but not enough to pay for pumping.

On October 14, 1903, five of the wells put down by the Ohio
Oil Company had been abandoned, while the No. 1 Eckert was
still standing, as finished, with a quantity of oil in the tank.

In addition to the 12 bores above mentioned, the Highland In-
vestment Company of Chicago, put down another on the Marion
Eckert farm, southwest of 14 {3 S., 3 W.), 500 foet east of the
Ohio Company’s No. 1 Eckert. Thls bore developed a fair show-
ing of oil, and after shooting was pumped several days into the

,tank of the Ohio Company’s well to the wost.

From the above account it will be secn that of the 13 bores
sunk to date in the Birdseye field, seven came in as light to fair
producers, three as dry holes, one as a gas well and two with a
small showing of oil. If the seven producers, or even three or
four of them, had been put down close enough together to eonnect
with one power, there is little doubt but that they would have
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apart, and with no pipe line in the field, it would not pay to pump
them with separate power. The Southern Oil Company should
have drilled its second and third wells on the Eckert lease where
its No. 1 was located, and its fifth and sixth wells on the Kitter-
man lease adjoining its No. 4. If the latter had been sunk 300
feet south, on the level bottom land of Anderson Creek, it would
doubtless have been as good a producer, and a half dozen or more
wells, if necessary, could have been connected up with it. It never
pays, when one has a fair well completed, to go a mile or two
away in search of a “gusher.” As it is, $50,000 or more have been
sunk by the three companies in the field, and not a dollar’s worth
of oil has been sold.

The pay streak in which the oil is found in the Birdseye field
is a bluish gray limestone, coarsely crystalline in structure. Pieces
from the Kitterman well contain a number of small globular cav-
ities, partially filled with crystals of calcite. The oil bearing stra-
tum is usually found 10 to 15 feet below the top of the bed of
limestone in which it occurs. Immediately overlying the latter
is a bed of soft, black to brown shale, 10 to 40 feet in thickness.
There is no doubt but that the latter is the Genesee shale which,
as above mentioned, overlies the Corniferous in the western two-
thirds of the State. The limestone containing the pay streak dif-
“fers in color and structure from the Trenton, and-also effervesces
more freely. It is without doubt the- Corniferous limestone, the
samples being identical in structure and color with the outcrops
of Corniferous in Clark County.

The oil produced in the Birdseye field was examined for the
Southern Oil Company by the chemist of the St. Louis Sampling
and Testing works, who reported on it as follows: ‘

COMPO‘SITION OF CRUDE OIL FROM BIRDSEYE, INDIANA.

“Light oils below 150° C....................... 174 per cent.
Illuminating oil between 150° and 300°.......... 26.9 per cent.
Lubricating oil above 300° C................... 42.2 per cent.
ReSiduum ....ovvivt it in it iiiiieiiinteainenens 13.3 per cent.

100 per cent.

“Began to-distill at about 45°C. Ceased to distill at about
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“The analysis shows it to be a very good grade of petroleum
for the manufactire of light oils (naphtha, gasoline, etc.), and
illuminating oil. The percentage of light oils being 17.4 per cent.
and of illuminating oil 26.9 per cent. and with the method now
employed of destructive distillation or ‘cracking’ the percentage
of illuminating oil would be largely increased to upwards of 60
per cent. but at the expense of much of the lubricating oil. The
residunm amounting to 18.3 per cent. consists mainly of coke.”

Bore aT Taswerr, Crawrorp Couxnry, Inpiana.—During the
winter and spring of 1903, the Highland Investment Company, of .
Chicago, sunk a bore in search of gas or oil near the eastern limits
of the town of Taswell, eight miles east of Birdseye, on the South-.
ern Railway. Since this bore was put down in hitherto untested
territory, I include the following account of it which was kindly
furnished me by Mr. A. I, Nestlerode of Chicago, the field man-
ager of the company: “Beginning at a point 810 feet above sea
level we used but 12 feet of drive pipe, when we struck a bed
of sandstone, and from that point went through slate and sand-
stone alternately to a depth of 254 feet, where we struck a bed
of Carboniferous rock nine feet thick. At a depth of 272 feet
we struck a similar bed of the same thickness. We found no lime-
gtone until we arrived at a depth of 425 feet. From this point
we had alternate layers of slate and limestone to a depth of 830
feet, where we struck another layer, 45 feet thick, of the Carbon-
iferous rock. At a depth of 975 feet we cased the bore with 61-
inch casing, but at 1,123 feet we struck a very heavy flow of salt -
water. We continued drilling, and at a depth of 1,300 feet put
in a string'of 5§-inch casing just 1,300 feet in length, and had
a dry hole from this point on. We expected to strike the Trenton
rock somewhere about 1,325 feet, but at a depth of 1,310 feet we
encountered what the drillers at Birdseye called ‘shale’ but which
was black limestone with considerable pyrites of iron in it, and
80 hard that the drill had to be dressed at every screw. At a depth
of 1,460 feet we struck what the Birdseye drillers called “Trenton
Rock’ Tt was the formation in which they found their oil, but
we had only a very strong smell of oil, while a white substance
lookmg like refined oil gathered on the surface of the water.

~ 2o ntnme werha xrac a Trantan RPaocls drillar of rwoarthern Trhdso
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rock, but at a depth of 1,565 feet we struck an elegant browm
shale. This continued to a depth of 1,690 feet where we encouu-
tered the actual Trenton rock and drilled into it 100 feet, or a
total depth of 1,790 feet. In drilling through the Trenton rock
wé again encountered the refined looking oil and au odor that
greatly excited us, for it smelled just as if each bailer full of
the material was full of the real petroleum, but we got neither
gas nor oil. We did not shoot the well, a fact which we now
keenly regret.”

It would appear from the above statement that the distance
between the Corniferous and Trenton limestones at Taswell is
but 230 feet. IHowever, I saw no sample of drillings from the
well, and lhence can not vouch for the accuracy of the statement
that the formation in which the drilling stopped was Trenton
litnestone. -

Borre 1v lane Towwsmie, Warriex County, Inbprava.—A
bore was sunk in the spring of 1903 on the Riley Wilson leasc,
northeast quarter of section 8 (4 8., 7 W.), a mile and a quarter
sonth of Sealesville, Warrick Couunty; and 13 miles northeast of
Boonville, the county seat. Its record was as follows:

DIEIVe DIPE « oot e 40 feet
Casing (614 In). .. oo i i ... 980 feet
Casing (14 i) . ..o e 1,045 feet
Total depth ... e e 1,168 feet

The last drilling was in a white sandstone, which had beeu
pierced 34 feet when a strong salt water vein was tapped which
filled the bore. The diameter of the latter was too small at the
beginning to admnit of farther casing, hence the well was aban-
doned before reaching Trenton, and with no trace of a prodnetive
“sand.” It is claimed that five veins of coal, varying in thick-
ness from 4 to 11 feet, were encountered in the bore; one of them
being a 7-foot vein of cannel coal. ’

Tur Jasprer Couvnry O Fiern v 1903.—Since 1899 a num-
ber of shallow bores in Jasper County have been producing more
or less petroleum. A full acconnt of the history of this field was
given in the report of this Department for 1900.

The oil is found in a limestone which, without doubt, is a con-
tinuation of the Corniferous limestone formation at present pro-
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the limestone being easily recognized throughout a large avea of
southern Michigan and western Indiana, but being entirely absent
in the eastern and central portions of the latter state. The forma-
tion is nearest the surface in the section of Tndiana which has
since developed into the Jasper County oil field, and is found in
the most productive portions of this field at approxnnately 100
feet below the surface.

In eastern Jasper, western Pulaski and the counties to the north-
ward, the New Albany or Genesee brown and black shales imme-
diately underlie the drift and are encounterd in sinking wells for
water. As already noted, these shales are rich in bitumens, both
oily and gaseous. The Corniferous limestone or oil-bearing rock,
underlying this shale in the productive area of Jasper County,
is a hard gray limestone which, in a number of test wells which
have been drilled through the formation, has been fonnd to be ap-
proximately 40 feet in thickness. The upper 20 feet, however,
constitutes the oil producing portion of the limestone; and in this
20 feet are found several bands or pay streaks of porous rock which
enlarge into crevices with considerable regnlarity. These crevices
are often lined with pyrites of iron and lime ecrystals. Crevices
have been found in quite a number of the producing wells which
were two or three feet in thickness. In case a well, while being
drilled, encounters one of these crevices, it will often produce a -
considerable quantity of oil without a shot ofsnitroglycerine, but
almost without exception it has been found desirable to place a
torpedo of about 20 quarts in such a position in the formation
as to cover 10 or 12 feet of rock, the result invariably being to
greatly increase the well’s production.  One of the large glycerina
companies has a magazine in this district and provides the Jasper
County producer with the necessary explosive.

The usual formation encountered in drilling a Jasper- County
well is as follows: Drift, consisting of sand, clay and loam, 50
feet, under which is encountered a bed, 45 to 55 feet in tl1icknes§,
of close-grained black shale which forms an impervions cover for
the Corniferous limestone reservoir. This black shale or slate
does not cave in drilling, it thus being necessary to use but a short
length of drive pipe to shut off the drift formation. The operators
use for this purpose 58-inch casing, and by driving it a sufficient
distanece into the black shale shut off the surface water. With
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the usual form of portable drilling machine employed in the Jaspegr
County district, an expert crew has completed a bore in the re-
markably short time of 23 hours actual drilling time, it thus being
evident that the cost of a well is a very small sum.

The oil obtained is unlike any other produet found in the Ohio
and Indiana oil districts, it being of a black or very dark green
color and of a gravity which ranges from 17 to 21. TIts thickness
and low gravity is, without doubt, largely due to the shallow depth
at which it is found, the more volatile portions having long since
escaped through their overlying formations. The oil on examina-
tion is found to have a cold test of about 7 degrees F. and a fire
test of over 400 degrees. It has a good viscosity test, and is uni-
versally used throughout the Jasper County district for lubricating
purposes. It is associated with a strong sulphur water of which
a large amount is usually encountered whenever a crevice is pen-
etrated. There is usually but little gas found in the district except -
immediately upon the completion of a new well, when, for several
days following, a considerable quantity of gas is often discharged.

An analysis of a sample of the Jasper County oil was made for
Mr. E. T. Mudge, of Chicago, by Mariner & Hoskins of that city, -
who reported on it as follows:

¢ ANALYSIS OF CRUDE PETROLEUM FroM THE JaspER CoUNTY, INDIANA, OIL

FIELD.
Specific gravity. ........ ..o oe .., 0.928 or 20.8° Beauy]e
(0703 s B 1T 7O N 7° F.
Flashing point.........c.oi i iiiii it i iie e 410° F.
B O o 437° F.
B 111 ¢4 AP 1.26 per cent.
Asphaltic matter........... e as e 2.90 per cent.

“This oil contains no light oils, and it is not possible to frac-
tionate it, except in a vacuum apparatus. It is, in fact, with the
exception of a small amount of asphaltic matter, a desirable lubri-
eating oil; and it is unusual to find less asphaltic matter, than that
reported, in crude lubricating oils. It might be added, therefore,
that this oil contains approximately 97 per cent. of lubricating
oil” M. & H.

Statements from numerous engineers who have given the oil
thorough tests as a lubricant all certify to its high standard for
that purpose.
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The Federal Oil and Asphaltum Company, of England—the
Byrd Syndicate of my former report—on Jahuatry 1st, 1904, had
302 completed wells in the Jasper County field. Of these they
were pumping but 80, and were delivering about 125 barrels of
oil per day to the Indiana Asphaltum Company, at Asphaltum,
a station on a branch or spur of a railway which penetrates the
main field. This stationis 12 miles south of Kersey, a junction
point on the I. I. I. Railway. At Asphaltum a refinery capable
of utilizing 300 barrels daily of the crude oil was completed in-
September, 1903. TLubricating oil and asphalt are the only two -
products of the refinery. Several grades of the lubricating oil
are made. The residue or asphaltum has a high melting point
and it is sold mainly for roofing purposes. The oil is first pumped
from the producing wells into central tanks and then run to the
refinery. In the winter season it has to be hauled in tank wagons
on account of its viscosity. Aboui 6,200 barrels were in stock
when the refinery was completed, this being very nearly the total
production of the field up to that date. The Indiana Asphaltmn -
Company was paying $1.10 per barrel in the open market on Jan-
uary 1st, 1904, but their contract price with the English company
was for a less sum.

The Jasper County oil is all produced in a small area in Gillam
township, the wells of the Federal company being mainly located
on the south half of section 29; the southeast quarter of section
32 and all of section 33 (31 N., 5 W.). Aside from this area,
E. T. Mudge had 46 wells, 12 of which were pumping, in sectioa
28 of the same township. The average output per well in the
summer season is about 1} barrels. The best well in the field is
said to be No. 6 Gifford, which averaged, when pumped, six barrels -
per day for nearly three years. - The Asphaltum company secured
2,050 barrels of stored oil, the output of this well to September,
1903. _

There is probably no oil field in the world in which the expense
of development is as low as in the Jasper County district. The.
oil formation lies at an extremely shallow depth, and the area
which has been found to be petroliferous seems to be fairly uni-
form in character, resulting in few wells which are non-productive.
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HURON SANDSTONE PETROLEUM.

Within recent years petroleum has been found in commercial
quantities in a sandstone in southwestern Indiana. From the rec-
ord of the bores and the appearance and structure of the oil-bearing
roek, the latter is probably one of the sandstones of the Huron
Group.* This formation or group comprises the uppermost or
latest rocks laid down during the Lower (Sub) Carboniferous
period. It is composed of three beds of limestone with two inter-
vening beds of sandstone, their combined thickness reaching a total
of 150 feet. The Huron comprises the surface rock over a strip
2 to 15 miles in width, which covers a part of eight counties in
southwestern Indiana, as follows: Western Crawford, eastern
Perry, central and northwestern Orange, eastern Martin, western
Lawrence, eastern Greene, western Monroe and central Owen. Im-
mediately overlying the Huron to the west is the Mansfield sand-
- stone or “Millstone Grit,” a massive sandstone, ranging up to
150 feet in thickness, which is the basal formation of the Carbon-
iferous rocks of the State. .

A typical section of the Huron group, exposed near Foote's
Spring, Orange County, sonthwest quarter of section 11, (1 N
2 W.), obtained by Mr. Kindle for the Twentieth report of th*s
Department, was as follows:

Slope with Mansfield sandstone fragments............. 18 feet
Upper Huron limestone . ........ it it inanrinnnnenns 15 feet
Upper Huron sandstone .......... .. iiiiiiieenrenn.s 35 feet
Middle Huton limestone ........c.ovr e irinennronns 16 feet
Lower Huron sandstone ............. e 30 feet
Lower Huron limestone .........coovvrueneenennn. v... 6 feet

Of the sandstones of this group, which comprise the formation
yielding the oil, Mr. Kindle says: “These beds, which are sepa-
rated by the Middle Huron limestone, vary widely in thickness
and in lithological characters. They are composed of strata of
_ sandstone of medium coarseness, buff to light gray or white in
color. In many places, iron in the form of limonite concretions
cccurs in the massive sandstone. Thin seams of coal, three to
six inches in thickness, are found in them at some localities. Beds
of shale, sometimes in part replace the sandstones.”
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O1il in commercial quantities has been found in the Huron sand-
stone near Loogootee, Martin County, and near Princeton; Gibson
County. ' '

Tue Loocooree Prrrorpum "Fierp.—In 1899 and 1900, 26
. bores were sunk to one of the Huron sandstones near Loogootee, in
search of gas or oil. Of these, 3 produced oil, 10 gas, the remain-
ing 13 being dry. The results showed that in that region the pro-
ductive stratum of sandstone is mot to be relied upon. 1t does
not appear to be continuous, but is in pockets. It varies much
in thickness and also in closeness of texture, in some places being
soft, quite porous and productive; in others hard, close-grained
and barren. In an account of the Loogootee ficld, written in
the spring of 1901, I gave it as my opinion that, on account of
its pockety nature and thinness the supply of oil from any given
area of the productive sandstone near loogootee will never equal
that from any similar area of the main Trenton limestone field
of northeastern Indiana. Subsequent operations have borne out
tlis opinion. Two producing bores, sunk in 1901, started at seven
barrels each, while one in 1902 was dry. The records of the pro-
ducing wells in the vieinity of Twogootee showed:

Drive pipe ... e e 15 to 20 feet -
CaSINg v i e e e e 480 feet
Topofoil sand....... ... . ... .. ..o, 473 to 524 feet
Total depth . ... .. i et ce i 485 to 543 feet

The pay streak in which the oil occurs is a fine to coarse-grained
drab colored sandstone, varying in thickness from 3 to 14 feet. A
number of the wells are still yielding a large amount of gas, while
several wells, formerly gas producing, mow have a small- output
of oil.” In November, 1903, nine wells were being pumped in
the Loogootee field, the total daily output being but six barrels.
“Three of the wells were on the Cannon farm, northwest quarter
of sectidn 30, Perry township, three-qnarters of a mile southeast
of Loogcpotee the other six on the Larkin lease, sonthwest quarter
of secthn 19, a half mile southeast of the town. The total output
of the wells for the year 1903, according to fignres furnished by
the Indiana Pipe Line (/ompanv, was 1,459 barrels.

Tur Princrron Prriorery Frein v 1003.—For a number of
years 11; has been thought that petrolenm existed in commercial -
Amantities in the vieinitv of Princeton. the county seat of Gibson
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County. Small deposits of asphaltum encountered in several
places in a deep coal mine operated near that city led to the belief
that the more volatile petroleum would eventually be found.
Finally, in 1901, the Interstate Gas & Oil Company was organ-
ized and began the sinking of a deep bore on the Brownlee farm,
southeast corner of section 1 (2 S., 11 W.), one-half mile north
of the corporate limits of Princeton. =~ It was first intended to
drill to the Trenton limestone, but the surface opening was too
small and the caves in the shales” passed through too numerous
to permit the reaching of that limestone. The drill passed through
alternating layers of shale, coal, fire-clay, limestone, ete., and after
reaching a depth of 1,453 feet the bore was abandoned, mainly
on account of a bad cave in the shale. A deposit of asphaltum,
said to be six feet in thickness, was struck at a depth of 450 feet
and fair showings of oil at 850 and 995 feet. .

After the abandonment of the well a new company, styled th(,
“Hoosier Prospecting Company” was organized, mainly for the
purpose of developing the deposit of asphaltum, which it was
thought was of sufficient size to be valuable. Leases on 700 acres
of land just west of Princeton were obtained and a bore started
which developed into the first productive oil well in the Princeton
field. Tt was located on the southeast quarter of section 2 (2 S.,
11 W.), one and a half miles west of Princeton, and finished
May 25, 1903. The strata passed through were alternating layers
of sandstone, limestone, shale and coal, varying in thickness from
1 to 134 feet. All belonged to the Upper Carboniferous series of
rocks. Five veins of ecoal were pierced, one of which, nine feei
in thickness, was struck at a depth of 785 feet. The depth of
the well to the top of the oil bearing sandstone was 871 feet. The
record of the bore, in the vernacular of the oil man, was:

T DTIVE PIPE vttt et e .. 60 feet
Casing ............ e e 802 feet
L0 4 B« 2O 871 feet
Totaldepth .........co i 907 feet

When finished, the oil rose nearly to the top of the bore, but the
well was not put to pumping for several months.

A second bore was soon begun on the same lease, 800 feet north-
east of No. 1, but was not completed until August. Its record
showed:
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Drive pipe (10-in)...... ..ot 40 feet
Casing (8-In.) ... .. e 60 feet
Casing (6%-in.).............. e et 584 feet
Casing (AT&-10.). . oot it i e i i e 804 feet

The shale immediately overlying the oil pay in No. 1 was con-
tinuous, and 62 feet in thickness, but in No. 2 there were two
strata of nonproductive sandstone in this shale before the oil pay
was reached. One 10 feet in thickness was found 20 feet in the
shale. The second, five feet thick, was 35 feet below the top of
shale. The third layer of sandstone had the upper 12 feet barren,
but the lower six feet proved to be quite rich in oil. Quite a
quantity of gas was alsgp present and sprayed the oil above the
top of the derrick. A light shot was used, and the production
started at 25 barrels per day. The well flowed naturally for
some time and was put to pumping about September 15. Ou
~ October 13 the two ‘wells on the lease were producing about 9
barrels of oil a day.

The bringing in of a second productive well was heralded far
and wide, and caused an influx of oil operators from every direc-
tion. The country was scoured for leases, and by the middle of
October 16 companies had been organized and a half dozen der-
ricks were up. The third well completed was on the Woods lease,
northwest corner of the southwest quarter of section 1. It pro-
duced quite a quantity of gas and about eight barrels of oil.

Before the end of the year the Ohio (Standard) Oil Company
had completed two bores on the Mumford, south half of the north-
east quarter of 2, one of which started at 25 barrels, but settled
to eight«in about ten days. In it the top of the oil-producing
sand was found at 913 feet, and the oil between 918 and 930
feet. There was 47 feet of this first sand stratum, the lower por-
tion of which was barren. Then followed a layer of shale, eight
feet in thickness, below which was another layer of sandstone, 48
feet thick. At a depth of 1,088 feet a strong vein of salt water
was encountered and the drilling stopped. No. 2 well, a quarter
of a mile west, was a light prodficer, starting at about ten barrels.

A bore on the Downey lease in the southeast corner of the north-
west quarter of section 2 produced quite a quantity of gas, but
was practically barren of oil. A'dry hole was drilled just east
of the cemetery north of Princeton, in the northeast quarter of
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section 1, and another on the Howe lease, close to the E. & T. H.
Railway, in the northwest quarter of the same section. Of two
bores just south of the Southern Railway, in the north half of
section 11, one on the Emerson farm resulted in a small producer,
while the other, on the Woodham lease, yielded a quantity of gas.
The best well in the field, up to January 1, 1904, was No.-1
on the Geiser lease, northwest quarter of the southwest quarter
of 2. When shot it flowed 75 barrels for a day or two, but soon
settled down to a 20-parrel producer. Its record showed:

Drive pipe (10-in.)............. et 60 feet
Casing (8in)....... ..o il 80 feet
Casing (BU4-ID.). ... ou et it ittt 600 feet’
Casing (A7%-10.). oo i e e e 800 feet
Topofoilsand.......... ..ot i, 908 feet
Total depth ...........c....vvvnn. e <. 978 feet

A bore on the Kelch lease in section 27, White River township,
five miles northwest of Princeton, came in dry. A light well was
finished on the Blair farm on the southeast corner of the north-
west quarter of section 4, and a dry hole on the Mauch lease in
the southwest corner of the northwest quarter of section 3 (2 S.,
11 W.). An important test bore put down on the Rogers lease,
northeast quarter of seetion 27 (1 S., 12 W.), nine miles west
of - Princeton, produced only a small amount of gas. From the
above it will be seen that operations to the close of the year 1903,
resulted in eight producing wells, six dry holes and two gas wells.
About a dozen rigs were up for new wells in various parts of
the territory on January 1, 1904, and the field will doubtless
be thoroughly tested before the close of that year.

The oil of the Princeton field is found in a bluish gray sharp-
grained sandstone, which is doubtless one of the Huron sandstones
immediately underlying the Mansfield sandstone or Millstone grit.
The formation is the same as that in which the Loogootee oil
occurs, 45 miles to the northeast. At Loogootee the top of the
oil-bearing stratum is found at an average depth of about 500
feet below the surface, while at Princeton- the average is approx-
imately 890 feet, showing a dip .of nearly nine feet to the mile
between the two points. The records of the wells in the vieinity
of Princeton show a local dip in the oil-bearing sandstone of a
little more than five feet to the mile to the southwest. The later
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wells sunk in the Princeton field have found the best productive
portion of the sandstone 25 to 40 feet below the top. Much
trouble is experienced with the numerous shales passed through,
as all of them are soft and friable and very likely to cave. For
this reason most of the wells have to be cased nearly to the top
of the productive sand.

The oil found in the Princeton field is darker and thicker thasn
that yielded by the Trenton rock. It registers 31° Beaunmé and
its percentage of illuminants is low; the quality being such that
the price was reduced from $1.31 to 96 cents per barrel about
January 1, 1904. The Indiana Pipe Line Company has buils
a loading rack for tank cars and an 800-barrel storage tank on
the Miller lease, west of Princeton. From this point lead pipes
are put down to the producing wells as fast as finished. During
the month of . December, 1903, 992 barrels were shipped from
the field.

While the area of productive territory about Princeton will
doubtless be found to cover a number of square miles, the output
of the field will never, in my opinion, be very large. The oil-
producing sand is too thin and pockety to yield many big wells,
and the output of those completed will rapidly diminish. The
history of the field will, in all likelihood, be a repetition of that
at Loogootee, where the COIldlthnS confronting the operator were
" practically the same.

*
S S

Adding to the output of the Trenton rock petroleum fields, that
produced by the Corniferous limestone at Terre Haute, and by
the Huron sandstone at Loogootee and Princeton, we find the
value and total production of petroleum in Indiana in 1903 to
be as follows:

_ Barrels. Value.
Trenton rock oil .......... ...t 9,161,331 $10,457,659
Corniferous rock oil .................. 13,940 15,913
Huron rock oil ............ooviiinns 2,451 2,797
Total .ovovier ittt iineaannns 9,177,722 $10,476,369

As one travels through the oil district of the State a sense of
the greatness of the industry grows rapidly upon him. One might
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finds a vast. system of pumps, tubes and pipes drawing a stored
liquid from the depths of the earth, and transporting it hundreds
of miles to distant refineries, there to be separated into parts,
each of which serves as a basis for articles of manifold kinds for
the use of man. Depending upon this industry are several thou-
sand men—rig-builders, drillers, tool dressers, pumpers, pipemen,
gaugers, ete.; each class performing a special duty and all work-
ing in harmony for the advancement of the common industry. Yet
the resource itself is seldom seen, except where it overflows in wasté,
even by the army of workmen who are engaged in its produetion.

In a study of such resources as coal, clay, building stone, ete.,
one can see the strata in situ, note their arrangement, measure their
thickness and study in detail their relation to their surroundings;
but in an area covered so deeply with drift as is the main oil field
of Indiana, and where the resource in question is contained in a
rock formation nowhere exposed to view within the State, the dif-
ficulties in the way of a proper presentation of the subject are
many. The records of the formations passed through by the bores
had to be obtained from drillers and operators, many of whom
had little geological knowledge. Moreover, their records were
scanty in detail, noting, as we have seen, little else than the number
of feet of drive pipe and casing used, the depth at which the Tren-
ton rock was found and the total depth of the bore. However, 1
found them at all times willing to place at my disposal such knowl-
edge and records as they possessed, and to them I am indebted for
such records ag are included in the report.

To James McCormick, of Hartford City; Alex. McDonnell, of
Montpelier; Albert Stevens, E. F. Aldrich and Geo. E. Scott, of
Muncie; Chas. A. McLain, of Parker City; L. C. Davenport, W.
H. Mandeville, C. M. Miller and W. A. Kunkle, of Bluffton;
Benj. Fulton, of Portland; Jas. E. Hardison, of Geneva; B. A.
Kinney, L. A. Von Berin, Fred Foreman, J. R. Bennett, Joshua
Strange and R. J. Heald, of Marion; L. H. Legler, of Evangville,
and Harry Xurtz, of Prineeton, I am under special obligations for
services rendered, both in the field and since my return therefrom.



THE LIME INDUSTRY IN INDIANA.

By W. 8. BLATCHLEY.

Lime or quicklime has been manufactured and nsed in Indiana
since the days of the pioneers. The first settlers with their rude
log cabins, whose chimneys were formed.of sticks and mud, of
necessity did without it; but as soon as more substantial log and
frame buildings with chimneys of stone or brick were erected,
lime for mortar and plaster became necessary. - At first rude kilus
were constructed in each locality, where stone or marl could be
readily secured, and in these lime was burned for neighborhood
use. Irom these first crude stone or “ground-hog” kilns, erected
on the side of a bluff or hill and operated by a single man, to the
great plants of the ptesent day, with their dozen or more large:
steel kilns and hundreds of workmen, is a notable advance—in
keeping with a similar advance in other and kindred industries of
the State. But little or nothing concerning the lime industry in
Indiana has heretofore appeared in the reports of this Depart-
ment. The present importance of that industry, due largely to the
many and varied uses to which lime is now being put, is reason
sufficient for the preparation of the present paper. 4

Caleium carbonate, or carbonate of lime, is one of the most
abundant chemical compounds occurring in a natural state. Shells
of oysters, clams, snails, and all other land and water mollusks are
mainly composed of it, as are also those coral reefs which cover
thousands of square miles of the ocean’s floor. ‘All the larger and
purer beds of limestone which form a great portion of the surface
or crust of the earth are also made up of carbonate of lime. They
were formed of the framework and shells of mollusks, corals and
other marine ammals which existed in untold numbers in the seas,
on whose floors or bottoms the sediment of the limestone was first
deposited. OGlite, chalk, marble, travertine, tufa and calearcous
mar] are hut hames of other forms of carbonate of lime. ‘
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Calcium carbonate, when pure, is composed of one part of cal-
cium (Ca) combined with one part of carbon (C) and three parts .
of oxygen (0O;), the chemical formula of the compound being
CaCO;. If this carbonate of lime be roasted or subjected to great
heat it is split up into a gas and a new solid. CaC0O;—CO,
+ (Ca0. The gas, carbon dioxide (CO,), escapes and the solid,
calecium oxide (CaO), is left behind as the unslacked lime or
quicklime of commerce.

It is a common belief among masons, architects and others that
the best lime is produced only from the purest carbonate of lime.
Statements to that effect are also often found in text-books on
“chemistry. Experience has proven that such beliefs and state-
ments are wholly erroneous. Some of the best lime in Indiana is
made from stone containing a high percentage of magnesia. The
Delphi and Huntington limes are burned from this magnesian
limestone, analyses «f which show the presence of 44 per cent. of
magnesium carbonate as against 53 of caleium carbonate. When
‘burned, the magnesium carbonate is reduced to magnesium oxide
and the resulting lime is a mixture of magnesium and calcium
oxides. These magnesium limes are preferred by many masons,
as they claim that the mortar made from them is “cooler’” and sets
more slowly. Mortar made from pure lime is, in their language,
too “hot” and “quick setting.” It is also claimed that the mag-
nesian limes have better cementing quahtles

Lime is a brittle, white, light gray or cream colored solid with
a specific gravity of 2.3 to 3. Tt is one of the most infusible com-
pounds known, withstanding the extreme heat of the oxyhydrogen
blowpipe, but when exposed to 1t giving off a light of such exceed-
ing brilliancy as to be almost unbearable to the eye. Lime has a
very strong attraction or chemical affinity for water, uniting with
it with such vigor as to generate great heat. This process is called
slacking or slaking. When the freshly burned lime is exposed to
the atmosphere for any length of time, this affinity for water
causes it to absorb moisture, or “air-slack.” It then crumbles into
a white powder and loses much of its usefulness for certain pur- -
poses. A sample left in this office for a week and then analyzed
was found to contain 8.5 per cent. of moisture which it had ab-
sorbed in that time. On account of this attraction for the mois-
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ture of the air, lime is termed a perishable product, which should
be used as soon as possible.

When water-slacked, pure lime swells very much and ultimately
falls into a snow-white powder. Lime (CaO) + water (I1,0) ==
the calcium hydrate (Ca(OH),) of chemists; the latter being the
white powder. If more water is then added, what is called the
“milk of lime” is formed. This is composed of particles of cal-
cium hydrate suspended in water. When this milk of lime is
exposed to the air the extra water evaporates, and the calcium
hydrate slowly absorbs carbon dioxide from the air-and changes
into calcium carbonate. Caleium hydrate (Ca(OIL);) + carbon
dioxide (CO,) = calcium carbonate (CaCO;) + water (H,O).

Uses or LiME.

The most important use of lime is in the production of mortar
and plaster. For that purpose it has been used by all modern and
most ancient civilized nations. In the earliest masonry of which
any remains have been found, as the Etrusean, that of the Island
of Cyprus and ancient Troy, walls were laid up with large stones
without mortar (“cyclopean” masonry), or with smaller ones
packed in clay; but by the Egyptians, Hebrews, Greeks and
Romans, the use of lime for mortar was universal.

In the preparation of mortar, sand is added according to the
richness or ‘“fatness” of the lime—that is, according to the fine-
ness and uniformity of the powder into which the lime falls when
water-slacked. Where the resulting powder is very fine it makes
with the water a milk of lime or lime paste which will pénetrate
the minute spaces between the grains of sand, however closely they
may be crowded. The thinner the film of paste between the grains
of sand, the stronger their adhesion will be in the future. Hence
the value of a lime is roughly measured by the quantity of sand
it will serve to unite—the better the lime, the greater the quantity
of sand which it will bind together to form mortar or plaster..

As the lime in the mortar gridually hardens by absorbing car-
“bon dioxide from the air, it also unités with the sand to form ecal-
cium silicate or silicate of<lime. This is one of the important con-
stituents of hydraulic cement and by its formation.the strength of
the mortar is still farther increased. The latter often continues
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to absorb earbon dioxide anﬁ by its aid form calcium silicate for
hundreds of thousands of years before being saturated. Hence
the great tenacity of old mbrtar, that in the Egyptian pyramids
being as hard as the stone it joins together. Chemical analyses
clearly prove that in these old mortars the silicate of lime is much
_greater in quantity than in those more recently made.

The great increase in rec%ant years in the number of brick and
stone buildings, due largely tio the disappearance of our forests and
a consequent rapid advancenﬁent in the price of lumber, has led to
a greatly increased demand for lime for mortar making. Probably
70 per cent. of that producejd in Indiana is used for this purpose
alone. :

Whitewash, much used instead of paint as a surface covering
for outbuildings and fences in the country, and also as a purifier
and disinfectant, is simply|“milk of lime” mixed with a little
glue. Much lime is also used in making “bleaching powder” or
chloride of lime. This is formed by passing chloride gas into
leaden chambers containing|slacked lime which absorbs the gas
very rapidly. Chloride of lin‘Ee is a dry white powder which smells

faintly of chlorine and has a strong taste. It dissolves partially
in water and the solution is much used for bleaching cotton goods.

Lime acts on the skin like a caustic alkali and is therefore used
by tanncrs for removing hair from hides and by glue manufac-
turers in the making of glue from scraps of hides and hoofs. Tt
is also necessary in the manufacture of caustic soda and caustic
potash, and large quantities are used for this purpose. These caus-
tie alkalies are much used in soap manufacture, so that the soap
industry depends indirectly upon that of lime making.

Lime is also extensively used in glass making, and as a flux in
smelting iron. It is customary, however, to use finely ground
limestone for glass manufacture and chunks of pure limestone in
blast furnaces. During the melting of the glass ingredients or the
smelting of the iron ores the limestone gives up its carbon dioxide
and is changed into quicklime, the latter serving as tue fluxing
agent in hoth cases. .

. Large quantities of lime arc also used in paper manufacture,
especially in strawboard works. Pure lime to the amount of 1,500
or more pounds, is first placed in a large rotary and steam turned
in until it is thoréughly slacked. The hot slacked lime is then
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blown into another rotary containing the straw which it bleaches
and aids in reducing to a pulp. In the making of paper from rags,
milk of lime and water are added to a rotary boiler which is filled
with rags. The boiler is then slowly revolved, steam being ad-
mitted under pressure.” This cooking thoroughly softens the grease
~or any dirt remaining in the rags, at the same time rendering them
more easily reduced to paper pulp.

The making of a “sand brick” from sand and lime has lately
come into vogue and promises to cause a demand for quite a quan-
tity of lime in the near future. Three large factories are already
in operation in Indiana and several others will soon be erected.
In the making of these brick from eight to twelve per cent. of
unslacked lime is used. This is ground fine and mixed intimately
- with the proper amount of clean, pure sand, and the mixture is
then put through a pressed brick machine. The brick as they issue
from the machine are piled on iron cars and wheeled into large
air-tight steel cylinders, which, when full, are closed and sealed.
The brick are then subjected to a high steam pressure for 12 to 15

hours, when they are ready for the market. They are of a white

or cream color, and are used the same as ordinary brick for building
purposes. Some care must at first be taken in handling and laying
them, but they soon harden and in time become more firm and
solid than the ordinary kiln-burned clay brick. The reason for
this gradual hardening is the same as for that of mortar, viz., the
combining of the slacked lime with a portion of the silica of the
sand to form a calcium silicate which, in time, binds or cements
the particles of sand firmly together. Where the right kind of
sand is plentiful and lime can be had for a reasonable price, sand
brick can be made very cheaply, as there is a great saving in
time and in the amount of fuel required for their manufacture.
Much lime is used either as a fertilizer for soils or as a means
of improving the mechanical condition of soils. It can only be
used ag a fertilizer with profit where the soil is lacking in calcium,
as that is the only element of plant food which lime contains.
Most soils contain lime enough for practical use, as a lime content
of one per cent. in a soil is always sufficient. When the amount
falls below one per cent. the application of lime fertilizers ig
occasionally beneficial, and always so when only one-quarter to
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one-half per cent. of lime is present. When less than one-quartet
of one per cent. of lime is found in the soil, liming is absolutely
necessary. Caustic lime or quicklime is the most- coneentrated
form of lime which can be applied as a fertilizer. The finer the
state of division‘it is in when applied the quicker and more direct
will be the benefits derived. The hydrated lime manufactured at
Milltown, Indiana, especial mention of which will be made on a
subsequent page, is for this reason extensively used as a top-dress-
ing for soils.

The use of lime “as a means of improving the mechanical con-
dition of soils” is a very important one, and is worthy of more
general practice than it has received from farmers in the past. A
soil may contain all the elements or ingredients necessary for the
production of a certain crop and yet, on account of its mechanical
condition, its extreme looseness or porosity, or its compactness,
plants can not grow in it. By the application of eertain materials,
one of the best of which is quicklime, these unfavorable physical
properties of the soil are often modified or broken up, so that the
plants can avail themselves of the store of fertility in the soil, and
a good crop is the result. ' '

Many clay soils, when wet by rains, are not pqrous enough to
allow the water to pass through them with suflicient rapidity. As
a consequence they become water-logged and the air which is neces-
sary for the healthy growth of the plant roots is excluded. In
time of drought such soils cake readily, thus forming large clods,
and becoming more difficult to till and less adapted to the sus-
tenance of the growing plant. Some compound of lime, when ap-
plied in sufficient quantity, will prevent this puddling or caking,
thus allowing the water, air and heat to thoroughly permeate the -
soil. The texture of the soil will also become more suitable for the
easy penetration of the roots and rootlets of the plants. :

Lime MakiNG MATERIALS IN INDIANA.

Indiana is rich in materials suitable for the making of lime.
Moreover, they are widely scattered throughout the State. In the
southern part the Mitchell and Bedford limestones furnish an
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the Niagara limestone in its outcrops along the valley of the
Wabash and its tributaries, has long been the source of a fine
grade of magnesian limestone which is noted for the excellence of
its lime product. The marl deposits scattered about the lakes and
marshes of the northern third of the State, furnish also a good
lime-making material which was once quite extensively utilized for
that purpose, and could be again if necessity required.

Tae Mrronerr Limesrone.—This is one of the Lower Car-
boniferous limestones, which immediately overlies the Bedford
limestone and forms the surface rocks in an area three to' 25 miles
in width in an irregular strip extending from the Ohio River
northward to near Crawfordsville, Montgomery County, where it
disappearg beneath the drift. The area covered by the Mitchell
limestone [thus embraces parts of the following counties: Harri-
son, Crawford, Floyd, Washington, Orange, Martin, Lawrence,
Monroe, Owen, Morgan, Putnam and Montgomery. In this area

. the Mitchell limestone has been utilized for making lime on an
extensive scale at Milltown, Mitchell, Limedale and Okalla ; while
at numerous places throughout the area isolated kilns are or have
been in operation for burning lime for local use.

The Mitchell limestone varies much in structural character and
appearance. In most places it is a fine-grained, crystalline or
sub-crystalline stone which is quite hard. In the southern part
of its area there are found in a number of localities near the top
of the Mitchell and between the beds of grayish stone, layers hav-
ing an oflitic structure, nearly pure white in color and much softer
than the gray. This “oblite” outcrops at Milltown, Marengo, and
numerous other localities in Crawford County; at the Stockslager
quarry in Harrison County; in Madison and Posey townships,

~ Washington County, and at numerous places along the French
Lick Branch of the Monon Railway west of Paoli, in Orange
County. Both it and the more common gray Mitchell limestone
comprise the purest forms of carbonate of lime found in the State.

The following table of analyses shows the composition of the
Mitchell limestone from four widely separated localities:
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ANALYSES OF MITCHELL LIMESTONE FROM SOUTHERN INDIANA.

& = .
'§’? a.gou =~
88 | BE: |29 .40
SOURCE OF SAMPLE. 2 | 2as{ BE+ 1858 Authority.
BS | 830 | TS| 2=
= a2 | JEs -
23 | 382 | Bog | edn| £
&} = = = .
Oblite from Eichel Quarry, Milltown,
£ T 98.91 63 15 .48 | 100.17 [ W, A. Noyes.
Gray stone from Mitchell Lime
Quarry, Mitchell, Ind.............. 96.65 1.20 27 1.57 | 99.69 | — ——
Gray stone from South of Harrods-
burg, Ind .................... o eaas 97.64 (........ .32 .82 98.74 [ T. W. Smith.
Gray stone from land of J. B. Lyne,
Monroe County........ooeeeveen ..., 99.04 [........ .09 80 99.92 | T. W, Smith.

The last analysis given is from a ledge of the gray Mitchell
limestone on the land of J. B. Lyne, in the southeast quarter of
section 32 (8 N\, 1 W.), five miles south of Bloomington, Indiana.
This showed the highest.per cent. of carbonate of lime of any In-
diana stone whose analysis has been seen by the writer.

The above analyses show that the Mitchell limestone is a remark-
ably pure carbonate of lime, in every way suitable for making the
purest of quicklime, not only for mortar-making purposes but for
chemical and other uses where great purity of the raw ingredient
1s necessary. Farther analyses of the Mitchell stone will be given
in connection with the deseriptions of the plants now making lime
from it in southern Indiana. .

Tre Beprorp Obritic Limesront.—This is the best known
limestone in the State, being the formation so extensively quarried
for building and ornamental purposes. It is one of the Lower
Carboniferous limestones, and forms a portion of the surface rocks
in a narrow irregular strip from two to 14 miles in width, extend-
ing a distance of 110 miles from near Greencastle, Putnam
County, to the Ohio River. Tts outerops occur in Putnam, Owen,
Monroe, Lawrence, Washington, Floyd and Harrison counties.
Numerous quarries have been opened throughout this area for
building stone, and lime has been burned at a number of points,
but, nowhere on as extensive a scale as at Mitchell and Milltown,
where the Mitchell limestone is used. The Bedford o6litic stone
ranges from a creamy white to a dark drab in eolor. Tt is very
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uniform in grain and quite soft when first quarried. TUnder the
microscope it is seen to be made up of the globular shells of minute
one-celled animals. These are composed of carbonate of lime and
are cemented together by the same material, so that.the rock is a
very pure limestone, ranking close to the Mitchell stone in chemiecal
composition. From a number of analyses of the Bedford stone
made by Dr. Noyes for the Twenty-first (1896) Report of this
Department the following are taken to show its composition:

ANALYSES OF BEDFORD.O0OLITIC LIMESTONE FROM SOUTHERN INDIANA.

a
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SOURCE OF SAMPLE C2 | EEZ | Ex | =285
- ES 828 | 0= | B2t
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Bedford, Indiana, Stone Quarry, Lawrence County | 98.27 .84 15 .64 | 99.90
Hunter Bros. Quarry, Monroe County...... ........ 98.11 .92 .16 .86 | 100.05
Rowmona Odlitic Stone Company, Owen County ..... | 97.90 .65 18 1.26| 99.99
“Twin Creék Stone Company, Washington County .. | 98.16 97 15 .76 | 100.04

The average of eight analyses of specimens from eight of the
leading quarries of Bedford stone showed the following percentage
composition: Caleium carbonate, 97.62; magnesium carbonate,
.61; iron oxide and alumina, .36 ; insoluble residue, .91. These -
analyses show the fitness of the Bedford odlitic stone for making
a very pure quicklime; and the practical burning of the lime at
Salem, Bedford and other points proves that fitness. For some
reason, however, the lime industry in the oélitic stone distriet is
not as flourishing as it should be. Abandoned kilns are found in
a number of localities in the area, notably in Monroe County, near
the old University building at Bloomington, and at Ellettsville; in
Lawrence County, two southwest of Bedford, and three south of
the same place along the Monon Railway, and in Owen County at
Romona. Prof. T. C. Hopkins, in a chapter on “The Commercial
Features of the Bedford O6litic Limestone,” comments on the
lack of use of the Bedford stone for lime making, and gives, doubt-
less, the real reasons for the neglect of the industry in the area. I
quote from him as follows:*
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“To see the great quantity of waste rock on the dump piles about
the odlitic quarries one wonders why more of it is not burnt into
lime, and no satisfaction could be obtained to that query when
put to the quarrymen. One said it did not make good lime. An-
other that the lime was too hot, and some had not thought of it,
did not know it had evér been tried, or would make lime at all.
One only needs to look at the table of analyses of the stone to see
that it would make a fat or rich lime, but that should not be a
serious objection, as for many phirposes a rich lime is preferred to
any other. The reason that mote of it has not been burnt may be -
due to a number of causes: 1. Freight rates, the cost of bringing
in the coal and shipping the lime. 2. A prejudice in the local
markets against rich lime. . 3.|Want of a large market, as the
quarries are situated in the midgt of the Mississippi Valley, with
large deposits of limestone on all sides. 4. The lack of some enter-
prising person to push the business into prominence, as all the
stone dealers are interested in the sale of building stone and not
lime. The last is probably the most important reason.”

Tue Niaeara Limmstone.—This limestone is the principal
formation representing the Upper Silurian Period in Indiana. Tt
forms the surface rocks over a wide area of the eastern and north-
ern portions of the State and also over an irregular narrowing
strip, 30 miles to one in width, extending southward from New-
castle, Henry County, through portions of Wayne, Rush, Fayette,
Franklin, Decatur, Ripley, Jennings, Jefferson and Clark counties
to the Ohio River near Jeffersonville. Through this narrow strip
the rock is close to the surface, but in the larger area north of
" Newecastle it is nearly everywhere covered with deep drift. How-
ever, in the valley of the Whitewater and ‘its tributaries in north-
ern Wayne County, at Portland, J ay County, and along the
Wabash River in the vieinity of Bluffton, Huntington, Wabash
and Logansport it comes to the surface, as also in isolated areas
near Delphi, Monon and Kentland. At a number of these locali-
ties and also near Utica, Clark County, the Niagara stone has for
years been burned into a high grade of lime; and it is probable
that at nearly every point where it outcrops it will be found suit-
able for lime making.

The Niagara limestone ranges from nearly white through buff
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shaly one in structure. In Decatur, Franklin and Wabash coun-
ties it is, in places, especially hard and compact, of even texture
and color, and often occurs in thin, easily separated layers, usually
from three to- 12 inches thick which are largely quarried for flag-
ging, curbing and similar uses. In other places it is known as
“cliff rock” owing to the fact that the thick, uppermost layers with-
stand the action of the weather and form steep cliffs and bluffs
along the ravines and lines of outerop.

The chemieal composition of the Niagara limestone varies
greatly. In southern Indiana it usually contains only from 6 to
10 per cent. of magnesium carbonate, but the outcrops along the
Wabash River contain 40 per cent. or more of this compound.
This is especially true of certain outcrops in the vicinity of Hunt-
ington, Wabash and Delphi, where the Niagara stone seems to have
passed through an upheaval, the strata being tilted in various
directions, sometimes at an angle of 45 degrees or more. Near
Delphi, Monon, and Kentland, Newton County, the Niagara comes
to the surface in isolated islands in which the layers show this
same tilted condition. Dr. E. M. Kindle has studied carefully
the outerops and stratigraphy of the Niagara through this region
and has an interesting paper concerning it on subsequent pages of
the present volume. The following table shows the variability of
the Indiana Niagara limestone fin chemical composition :

ANALYSES OF INDIANA NIAGARA LIMESTONE.
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Consolidated Lime Company, Hzmting- ‘

LS ¢ T 53.%2 44.96 23| .59 11 | 99.11 | R. E. Lyons.
Harley Bros. Quatry, Delphi, Carroll Co. 54.3‘)3 4392 51 19| .18 99.33 | R. E. Lyons.
Greensburg StonE Company, St. Paul,

DecaturCo....covvvvenneiiiiininnnns 74.02 | 1035 | 6.20 | 590 | .90 | 97.37 | E. T. Cox.
Scanlan’s Quarry, Flat Rock Creek,

Decatur Co..ivvvevevrnner ivivennvnns 83.00 | 6.3 2.50 | 5.30 | 1.00 | 98.10 | E.T.Cox.

The limeistones from Huntington and Delphi, whose analyses
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3 b

which those two points are famous. These limes are “cooler” or
more “slow-setting” than those from the purer Mitchell and Bed-
ford limestones and for that reason are preferred by many masons
and builders. There is little doubt but that as good lime can be
made from the Niagara stone at a number of other points along
its outeropping horizon in Huntingtoh, Wabash, Miami and Cass
counties ags at Huntington and Delphi. While analyses are not
available, it is believed that the stone at Monon and near Kentland
will also make a good grade of lime. The analyses of the Niagara
stone in the southern part of its area show that a lime intermediate
in character between that made at Delphi and Huntington, and
that from Mitchell and Milltown could be produced. Large quan-
tities are at present burned at New Paris, Preble County, Ohio,
but six miles east of Richmond, Wayne County, Indiana, and for
years kilns were in operation at Cox’s Mills, five miles northeast
of Richmond, and near Laurel, Franklin County. At these locali-
ties the Niagara limestone, similar to that at Decatur and St. Paul
is or has been in use. A fine grade of lime has also been manufac-
tured for years from a gray, crystalline, Niagara limestone in the
vicinity of Utica, Clark County. Prof. W. W. Borden, in 1873,
wrote of the industry in this vicinity as follows :* “The lime burned
and sold under the name of the Utica lime has acquired by long
use a high reputation, and where known is used in preference to
all other brands. J. Speed, Esq., has erected at Utica two of
Page’s patent kilns, each producing 120 barrels of lime per day.
At Robinson’s landing, a few miles above Utica, Mr. Jacob Robin-
"~ son burns of the same stone ten thousand barrels per year. The
fuel employed is wood and requires four cords to burn one kiln.
The Utica Lime Company use a mixture of wood and coal, and
have two kilns, each producing 90 barrels of well burned lime per
day. The Louisville Cement and Lime Company, and the Utica
Lime Company, and Mr. J. Robinson burn 125,000 barrels of lime
per year, employing in the business a large number of hands.”

On account of a lack of proper transportation facilities at Utiea,
‘where shipment is possible only by boat on the Ohio River, the
industry has gradually dwindled to about 8,000 barrels per year.

*5th Ann. Rep. Geol. Surv. of Ind., 1873, p. 145.
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Mazx a8 4 Source or Lime.—About the existing lakes, and the
extinet lakes and marshes of the northern third of Indiana are
~ many extensive deposits of marl or “merl” as it is called in the

.country. This marl is a soft, earthy material composed princi-
pally of an amorphous form of carbonate of lime. Its color varies
with the percentage of impurities which it contains, from a milky
white to a dark brown when wet; and from a white or cream to
a slate color when dry. The grains or particles composing the dry
" mass cohere very slightly and vary in size from coarsely granular to
fine powder. They effervesce very freely and in time wholly disap-
pear in cold muriatic acid, which is the principal test for carbonate
of lime. These marls were deposited in the still waters of the lakes
of the region, the original source of the marl material being the
glacial clay and rock flour which formed a large part of the till
or drift of the region surronnding the lakes. Percolating through
the deposits of glacial clays and limestone debris, rainwater has,
for centuries, dissolved and become saturated with the earbenate
- of lime. It has then flowed onward underground until it issues
forth in the form of a spring, either bubbling up from the bottom
or flowing in from the side of the basin in which the lake is located.
In the warmer waters of the lake, the carbonate of lime has then
been deposited until it has formed the vast beds of so-called marl.*

Several hundred deposits of marl occur in the lake region of the
northern part of the State. These vary in size from an area 3
rod or two square and a foot or two deep, up to hundreds of acres,
twenty or thirty feet or even more in depth. In the report cited,
are full descriptions of thirty-two deposits which contain a body
of marl equal to 160 acres in area and ten feet thick. The follow-
ing are analyses of average samples of marl from five of these
deposits, made by Dr. W. A. Noyes for the 1900 Report. From
them one can udge as to the Ghemlcal composition of the average
deposit in the State: <

]

*For a full account of the Lakes of [;ldimm and their accompanying marl deposits, as
well as for detailed information regnrding the formation, deoposition, properties and uses
of marl, see the paper by Blatehley and ABhley, in the 25th (1900) Report of this Depart-
ment, pp. 31-321.

i
|
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ANALYSES OF INDIANA MARLS.
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Lake James, Steuben 00 .......cvuueveureaee .. ... 9241 ] 238 29| 1161 1.97 | 98.36
Tippecanoe Lake, Kosciusko Co........................| 90.67 | 2.42 32| 248 | 2.87 | 98.76
Manitou Lake, Fulton Co...c.oovvvviviinniiiiienninne., 87.65 | 2.60 49 | 6.39 | 2.88 | 100.01
Maxinkuckee Lake, MarshallCo..........ccovvvuvnnnn. 85.38 | 3.50 38 | 6.40 | 3.15 | 98.98
Chain and Bass Lakes, St. Joseph Co...................| 87.92 | 2.64 30 | 3.10 | 418 | 98.37

In the early settlement of northern Indiana much quicklime was
made from these deposits of marl. No one of the counties in which
the principal deposits occur has ountcrops of limestone, and hence
the marl was used, being burned in rude kilns erected for the pur-
pose. Richard Owen, in his report on St. Joseph County, says:
“Beneath the swamp-muck beds in the Kankakee marshes near
South Bend, a shell marl, three to ten feet thick, is obtained. At
many places this is dug and moulded into brick-shaped masses of
considerable size, so as to be readily piled in a kiln, burnt and used
for all purposes to which lime is usually applied, being of an ex-
cellent quality and white color. An extensive manufacture of this
kind 1s also carried on near the fine Catholic College of Notre
Dame, beautifully situated a mile or two north of South Bend.”*

Other localities where the marl lime was made, were near
Rochester, Fulton County; Lime Lake, Steuben County; Albion,
Noble County, and Silver Lake, Steuben County. The lime from
the marl was snow-white in color, and very perishable owing to its
fine mechanical condition. As much of the mortar made from the
burned marl did not endure exposure to the weather (probably on
account of too small an amount of sand being used in its composi-
tion), the use of marl as a lime material was discontinued when
railways were constructed which brought in from Wabash, Delphi
and Huntington a superior lime. The manufacture of quicklime
from the marl for use in mortar will, however, probably never be
renewed, as the quality of the lime produced at the lime burning

*Report of a Geological Reconnaissance of Indinna, 1859, p. 200.
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cities along the Wabash, taken in connection with the present
cheap and rapid means of transportation, will not justify its
renewal.

Tue Burying oF LiMz.

As has been stated, quicklime is produced from limestone by
calcining or roasting the latter. In this process the carbon dioxide
gas 1s expelled, and the solid quicklime of commerce remains.
This burning, roasting or calcining is effected in kilns of various
kinds. The kilns used at local points for burning lime for neigh-
borhood use are or were intermittent kilns of stone. In them the
fire was allowed to go out after each burning, to be started again
after the kiln was recharged with stone. These cheaper, tem-
porary or “ground-hog” kilns were rudely constructed of stone,

Fig. 1. Old-fashioned ‘ ground-hog” or temporary lime-kiln.

and were located on the side of a hill, so that the top was easily
accessible for charging the kiln with stone, and the bottom for
supplying fuel and drawing out the lime. In charging, the largest
pieces of limestone were first selected and formed into a rough,
dome-like arch with large open joints springing from the bottom
of the kiln to a height of five or six feet. Above this arch the kiln
wae Alled with fracments of limestone from the ton the laroer
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pieces being used in the lower layers, these being topped off with
those that were smaller. A fire of wood was then started under the
dome, the heat being raised gradually to the required degree in order
to prevent a sudden expansion and consequent rupture of the stone
forming the dome. Should this happen, a downfall of the entire
mass above would take place, thus putting out the fire and causing
a total loss of the contents of the kiln. After a bright heat was
once reached through the mass of stone, it was maintained for three
or four days to the end of the burning. This was indicated by a
large shrinkage in the volume of the contents, the choking up of
the spaces between the fragments and the ease with which an iron
rod could be forced down from the top. The fire was then allowed
to die out and the lime was gradually removed from the bottom.
It was in this manner that all the lime used in Indiana for many
years was burned, and in some localities these temporary inter-
mittent kilns are still in operation. The process of burning is
simple and cheap, the only expense being for blasting the stone
and preparing the fuel. Possibly but one or two kilns were neces-
sary to supply a neighborhood for a year. These were burned in a
week or two when required, the kiln remaining idle for the re-
mainder of the time.

As the population increased, the demand for lime became
greater, and in many places permanent kilns lined with fire brick
were erected. These were the old fashioned stone “pot kilns” of
a quarter of a century ago. On the inside they were usually circu-
lar in horizontal section, tapering slightly, by a curve both up and
down from the cirele of largest diameter, which was from four to
six feet above the bottom. A kiln 10 to 11 feet in greatest diam-
eter, was 25 to 28 feet high, five to six feet in diameter at the top
and seven to eight feet at the bottom. There was an arched open-
ing on one side at the bottom, five to six feet high, through which
the wood was introduced and the burnt lime removed. A hori-
zontal grating on which the fire was built was usually placed one or
two feet above the bottom. In all these intermittent kilns there
was an enormous loss of heat at each burning, for the quantity of
fuel, necessary to raise the contents of the kiln and the thick stone
and brick walls to the degree of heat necessary to form the lime,
had to be repeated each time the kiln was charged. Moreover, the
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stone nearest the dome-arch in the kiln was liable to become in-
jured by over-burning before the top portions were thoroughly
calcined.

As wood became scarcer and the demand for lime increased,
these intermittent kilns gave way to continuous or perpetual burn-
ing kilns, usually of stone, in which the lime was burned by coal
without intermission in the fires. In the first styles of these, some
of which are still in use, the kiln was filled with alternate layers of
coal and limestone and then fired from below with light wood. As
the burning was completed in the lower portion of the kiln the
finished lime was drawn out from time to time, usually twice each
24 hours, allowing the entire mass above to settle down. New
layers of fuel and stone were then added at the top.

These old style perpetual kilns have mostly been replaced by
cylindrical steel kilns, 35 to 40 feet in height and six to eight feet
in inside diameter. These kilns have two (sometimes four) fur-
naces, one on either side, situated at about one-third of the height
from the bottom. In these the fires are kept perpetually burning,
wood, coal, oil or gas being used as fuel. The limestone is elevated
in steel cars by means of a tramway to the tops of the kilns and
dumped into them until they are full. The flame and heat from
the fires in the furnaces pass up through the limestone and thor-
oughly roast it, so that by the time it has descended to near the
level of the furnaces, it has been deprived of all its carbon dioxide
gas and converted into lime. The latter is then drawn out at the
bottom, the drawing taking place about once every six hours. The
limestone for burning should be broken into pieces not exceeding
four to six inches in diameter, else the inside of them is liable to
remain unburned. More or less trouble is experienced at all kilns
with these ‘“cores” or unburned centers, as the pieces of lime con-
taining them have to be sorted from the shipment.

The steel perpetual kilns are a great improvement over the old
stone ones in which the coal was mixed with the fuel, as the result-
ing lime is cheaper and purer, and much less fuel is necessary.
All modern lime-making plants are equipped with them, most of
those in Indiana being of the Monitor pattern, costing abont
$1,500 each.
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THE MANUFACTURE OF LIME IN INDIANA.

At Dereni, Carrorrn County.

Delphi, the county seat of Carroll County, is a city of 2,500
population, located at the junction of the C. I. & L. (Monon) and
Wabash railways, 72 miles northwest of Indianapolis and 112
miles southeast of Chicago. The city is picturesquely located on
the high banks of Deer Creek, near the junction of that stream
and the Wabash River.

The lime industry in the vieinity of Delphi has been an im-
portant one for many years; the “Delphi lime” having a wide
reputation for the excellence of its quality. The first kilns, as
in other localities, were of a very crude, temporary nature, in
which only lime sufficient was burned to supply the local demand.
However, the quality of the lime began to attract attention iu
other places and in 1858 the firm of E. W. Hubbard & Co., com-
posed of E. W. Hubbard, E. R. Harley and Robert Mitchell,
was organized for burning lime for shipment. Their principal
outlet was along the old Wabash and Erie Canal, as long as that
waterway was in operation. The larger part of the output was
shipped to Covington, Ind., and from there hauled in wagons
to points in Illinois and western Indiana. The old-fashioned in-
termittent stone ‘“pot kilng” were used until 1870. These held
from 1,000 to 1,200 bushels of lime. They were filled one day,
burned two and a half to three days, and emptied in a day or
two. There was much waste of fuel, due to the necessary cooling
at the end of each burning. About 20 of these kilns were operated
by the company.

By 1870 several other firms had started in the business. In
that vear there was a combination of all of these and the pioneer
company under the name of “The Delphi Lime Company.” The
old stone intermittent “pot kilns” were soon replaced by more
modern steel ones in which the burning was continuous. The old
company operated the plant until 1891, when it was sold to a Mx.
Cartwright, who controlled it until 1902. For a year after his
death the plant was closed, but a new company was organized
under the old name, and the plant was again opened in Septem-
ber, 1903.
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Tre Derpur Lime Company.—The present location of the
Delphi Lime Company’s kilns is about one mile north of the city
limits of Delphi. No railway switch is connected with their
plant, the lime being hauled in wagons to the city and there loaded
on cars. The company owns twenty acres of limestone land, about
half of which has been quarried out to a depth of 15 to 25 feet.
In one place a pond, whose water is 12 to 15 feet in depth, fills
an abandoned quarry several acres in area. The stone used is
of the same character and quality as that burned by the other
lime companies at Delphi, being a Niagara limestone, rich in
magnesia. It is part of an island or uplift of rock, which was
forced above the sea toward the close of the Niagara period. This
island is remote from outcrops of the main body of Niagara lime-
stone in the State, and forms the surface of an area of about 600
acres north and northwest of Delphi. As in other isolated de-
posits of Niagara in this portion of the State, the strata are much
tilted, the main dip being 20° to 30° towards the northeast. The
stone is, in places, very much shatiered, and presents other evi-
dences of a true upheaval. *

The kilns of the Delphi Lime Company are of the Monitor
pattern and four in number, one large one being eight feet, the
others six feet, in inside diameter. But one of these was in opera-
tion at the time of my visit, October 3, 1903. These kilns were
among the first of their kind erected in the State, and differ from
most others in having at the base four arches or furnaces instead
of two. These are about ten feet above the bottoms of the coolers
or pits to which the lime passes when thoroughly burned. Each
of the smaller kilns produces about 200 bushels and the larger
one 240 bushels of lime in 24 hours. Wood, costing $2.50 per
cord, was being used for fuel, but on account of its scareity it
will soon be changed to coal. The superintendent claims that
with wood, a fourth more lime can be gotten from the same amount
of stone, than with coal, and that it ecan be burned in less time.
The trade of the Delphi Lime Company had been largely lost
by their year’s shutdown, but it was hoped that it would soon be
regained. The lime produced is similar to that of the Harley
Bros. Lime Company, described later, brings the same price and
is sold mainly for builders’ use and for paper manufacture.

%*Raa tha nanar hv B. M. Kindle in another part of the present volume for further in-
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HarrLey Bros. LiMme Comepany.—The Harley Bros. Lime
Company, composed of C. and G. P. Harley, began the burning
of lime at Delphi in 1875. Their first kilns were located on a
small tract of Niagara limestone land near the northern limits of
the present city, but in 1891, having secured possession of a larger
tract of stone land, they moved to their present location, one-
eighth of a mile farther north. A switch from the Monon Railway
runs to their plant. About $10,000 is invested, exclusive of the
stone land, and their output of lime is the largest of the three
plants located at Delphi. The three kilns operated by the com-
pany are of stone and are seven feet in inside diameter, with
an output of 225 bushels each per day. The burning is by the
continuous process, coal and a small amount of wood being used
as fuel. The plant is operated the entire year, with the exception
of a few weeks of the coldest weather—May, September and Octo-
ber being the months in which there is greatest demand for the
product. In these months 35 men are employed in quarrying
stone and operating the plant. Ordinary laborers and quarrymen
receive from $1.50 to $1.60 per day; while burners, of which
there are two to each kiln, receive $12.25 each for seven days’
work.

Harley Bros. own 40 acres of stone land suitable for the burning
of lime, their quarry being located just north of the kilns. From
12 to 18 inches of stripping is removed and the stone is then
used to a depth of 16 feet. When exposed, the stone in many
places is found to be very much broken, the fragments being
often raised up in small dome-like arches. The appearance of
one of these, in the words of one of the owners, is like that of
a pot of hot mush which has been suddenly cooled off. Where
layers of any area are found in this particular quarry, they dip
10° to 15° to the southeast. An analysis of this stone, made
by Prof. R. E. Lyons for this paper, shows its composition to
be as follows:

ANALYSIS OF STONE FROM HARLEY BROS. QUARRY, DELPHI, IND.

Calcium carbonate (CaCO;). .. ..o, 54.53
Magnesium carbonate (MgCO;). .. oo iniiee e 43.92
Ferric oxide and alumina (Fe,0,+ALOy). .. .....covvv.... 51
Insoluble residue (silica)............... . i, 0.19

Sulphuric anhydride (8O,)....... ..., .18
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The analysis shows the stone to be very rich in magnesia. The
sum of the magnesium and calcium carbonates, both of which
go to form lime, is 98.45 per cent., so that the amount of impurities
is very small.

When blasted and broken to the proper size, the stone is loaded
into steel cars holding one and a quarter yards, and hauled wp
a tramway to a point above the kilns where, by an ingenious ar-
rangement, the cars are automatically dumped. A load of stone,
so dumped, is converted into lime in about 36 hours. From 50
to 60 bushels of lime are drawn from the bottom of each kiln
every six hours.

The Delphi lime, when fresh, is of a dirty brownish color, but
when slacked bleaches out as white as any other. It is a “cool”
lime which sets slowly. Ior this reason a much larger amount
can be strewn with the trowel along a row of brick; whereas
with a “hot” lime but enough can be scattered to lay three or four
brick before it begins to set. It is on account of this property
that it is so highly esteemed by masons. It is also claimed for
it that it has better cementing qualities than a ‘“hot” lime, requir-
ing more sand to form a perfect combination and forming in
time-a very hard mortar joint. For paper manufacture Delphi
lime is said to be superior to a pure caleium lime, as it does not
clog the cloth or “felt” as rapidly as does the purer lime, hence
the labor of cleaning the “felt” is lessened.

An analysis of the lime burned by Harley Bros. was made
for the firm by Dr. J. N. Hurty, of Indianapolis, who reported
its composition to be as follows:

ANALYSIS OF HARLEY BROS.” DELPHI LIME.

Calcium oxXide ......ivi it i i e e 38.59
Magnesium oxXide .......c.. it e 31.76
[0 = T 26.63
I3 8 LT P .14
B 7T 7 TN 2.88

Total ..o e 100.00

In October, 1903, the Delphi lime was bringing 13 cents per
bushel of 70 pounds, or 60 cents per barrel, in car load lots f o. b.

e o U B ) B ¥ 11 Y 4+ 1 mi



232 REPORT OF STATE GEOLOGIST.

ufacture is said to be about 74 cents per bushel. That made by
Harley Bros. is sold mainly for building purposes, though quite
a quantity goes to paper factories. The most of it is used in
Indiana and northern Illinois. About ten per cent. is shipped
in barrels, the remainder in bulk. On account of the great in-
crease, in recent years, in the cost of barrel making materials,
most lime manufacturers are trying to reduce the barrel shipments
to a minimum. Each lime plant of any size has its own cooper
shop. The cost of a barrel at the Delphi plants, in October, 1903,
ranged from 23 to 26 cents, of which amount four or five cents
went to the cooper, the rest for material. Indiana bituminous
“mine run” coal is used for fuel and was being laid down at
the plants for $2.40 to $2.70 per ton. Care must be taken to
secure a coal as free from sulphur as possible, else a brownish
crust will be formed on the lime during burning which will pre-
vent it from properly water slacking.

Tae Cosre Lime Company.—In 1902 a number of Delphi
and Frankfort citizens organized a new company for the purpose
of burning lime at Delphi, and incorporated under the name of
the Coble Lime Co. During the first year they burnt quite a
quantity of lime in old-fashioned pot kilns, but in the spring of
1903, an up-to-date plant was erected at a cost of $12,000, about
one mile north and a little east of the courthouse, and about half
way between the two plants already described. Tere the company
owns 22% acres of excellent stone land, which cost them $7,500.
Four steel kilns were erected, each having a capacity of about
200 bushels daily. The kilns are a little smaller than the average,
in order to burn the lime thoroughly with coal. A 20-horsepower
gasoline engine furnishes power for hoisting stone and compressing
air for drilling in the quarry. The kilns are filled twice each
day, and the lime is drawn at intervals of six hours. Eighteen
men were employed at the time of my visit, the average wages
paid being $1.50 per day. The company had found a ready
market for all the lime burned since June 5th, when the plant
was first opened for business.

In the quarry just north of the kilns the stone is in places broken
and upheaved, as in the other quarries in the vieinity. The dip
of the strata in place is to the north. The lime produced is similar
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analysis of a freshly burned sample, made for the company by
T. W. Smith of Indianapolis, showed its chemical composition
to be as follows: ’

ANALYSIS OF LIME FROM COBLE LIME €O, DELPHY, IND,

Calcium oxide (CR0O)... ... ittt ittt et iaeeianaans 90.20
Magnesium oxide (MgO0). .. ..ot iiiniiiniiinans 6.08
Iron and aluminum oxides (Fe,0,+4ALO,) . .. .o vviviue... 1.70
Potassium and sodium (K.0+Na.0Q)....... i 1.54
Silicon oxide (Si0,). .. v vt it e e et e e 15
MoOIStULre ..o e e e e 0.30

Fotal ... i i e 99.97

In October, 1903, no switch was as yet completed to the plant
of the Coble Co., though a line for one had been surveyed. When
it is finished the company will have every facility for producing
lime at a minimum cost, as the plant was arranged with an espe-
cial view to convenience and economy. With a constantly growing
demand for good lime and with the widely known reputation of
the Delphi product behind it, there is every reason to believe
that a profitable business will soon be established.

Ar Hu~ntineron, HuntingToN CoUunTty.

Huntington, the county seat of the county of the same name,
is a city of 10,000 population, located at the junction of the
Wabash and Chicago & Erie railways, 142 miles east of Chicago
and 12 miles southwest of Fort Wayne. Huntington has, for
more than a half century, ranked as the principal lime producing
center in Indiana. There, as elsewhere, the first kilns were tem-
porary ones of the ground-hog pattern. In 1845, or thereabouts,
the first permanent kilns were erected by Louis Gephardt about
one mile east of the city. Other intermittent burning kilns of
the same kind were from time to time built by other parties, both
east and west of the city, at points indicated by the abandoned
quarries on the accompanying map. A number of these quarries
furnished stone for much of the lime shipped for years on the
old Wabash & Erie Canal. Those west of town were located along
its margin, and are almost continuous, the separating strips being
no more than 15 or 20 feet across.
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About 1868, when the first perpetual burning kilns came into
use, several larger companies were organized and the industry
rapidly grew in importance. In 1875 Prof. E. T. Cox visited
the county and made a brief report upon its general geology. In
this he wrote of the lime industry as follows: “The greatest de-
velopment of the Niagara limestone is seen along the banks of
Little River above and below Huntington. The most easterly
outerop is on John MeCarty’s land on section 18, township 28,
range 10, about three and a half miles from Huntington. Lime
kilns have been established all along the outerop and the burning
of lime constitutes one of the chief industries of the county. Thir-
ty-one kilns were in active operation making caustic lime at the
time of my visit. Eight of the number are perpetual kilns, the
remainder are occasional kilng which require to be completely
discharged and cooled before refilling.

“The annual make of lime amounts to about 617,000 bushels,
and the consumption of wood to 12,260 cords; being an average
of nearly 400 cords of wood and 20,000 bushels of lime per kiln,
and an average of 50 bushels of lime for each cord of wood con-
sumed. This lime is held in high estimation and meets with
a ready market, not only in Indiana, but in Ohio and Illinois
as well.”*

The companies then in operation were gradually combined until
in time but three remained. These were the Baltes & Martin
Company ; the Huntington White Lime Company, and the Beck
and Purviance Company. They operated individual plants until
1887, when their interests were pooled under the name of the
Western Lime Company.

Tae Westery Lime Company.—This is the largest lime pro-
ducing company in the State. It owns four large plants in the
vicinity of Huntington, three of which were in operation in Octo-
ber, 1903. As shown on the accompanying map, these are located
on switches of the Wabash Railway, about one and a quarter miles
east of Huntington, in the northwest quarter of section 13 and
the southwest quarter of section 12 (28 N., 9 E.). The closed
plant (No. 4) is located about a third of a -mile farther east, by
the side of the main line of the Wabash Railway. It is the one
formerly operated by the “Huntington White Lime Company,”
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and has eight kilns, six of steel and two of stone, ' Tt has not

been operated for several years. One reason given for its closing
was ‘that the thick ledge near the top of the quarry from which
stone wag obtained was not so good as the underlying ledges, being

" shelly and fossiliferous. A mixed grade of lime was the result

unless the stone was sorted. Amnother reason was that the output
- of the other three plants nearer town equaled the demand, and
in closing one of the plants the one farthest distant was selected.
The active plants are equipped with 24 steel kilns, 20 of which
were burning lime on the date mentioned. These steel kilns are
- of the Monitor continuous burning pattern, about 11 feet in out-
side diameter and 40 feet in height. Their output is about 200

bushels each per day. On account of greatly decreased demand

for lime in the winter months but six to eight kilns are operated
during that season. From 140 to 200,hands are employed from
April 1st to November, the wages paid grading from $1.40 to
$2.00 per day. For a number of years all the lime produced
was burned with natural gas, but on account of the greatly de-
creased supply of that fuel it is now only used in part of the
kilns during the summer months, and is then supplemented by
wood. Hocking Valley, Ohio, coal is the principal fuel used in
the winter and spring. i
The rock used in making lime in the vicinity of Huntington
is a magnesian Niagara limestone, very similar in appearance
and chemical composition to that used at Delphi. Ip regard to
the dip of the stone, Mr. I. C. Ward, who prepared for me-the
accompanying map of the Huntington Liimie District, writes: “As
to the dip of the rock in the different quarries, nothing definite
in the way of figures can be given. Even in the same hole, the
dip may vary widely in pitch and in direction. All those west
of town dip toward the south and southeast, the pitch varying
between 3° and 80°. The latter number is for the quarry marked

R, within the city limits. For the neighboring quarries, 3° to

15° are the prevailing dips.

“In the quarries east of town, a greater degree of regulanty
is noticeable. The quarry marked B has level strata, the dip
being considerably less than 1°. All the other quarries in sections
13, 12 and 7 have their strata dipping to the northwest, or north-

i L o 2% 2 OO o "L i 3, Y1 aw®




CONUY MY .E

JmoLS-INIENNG -u

avavngy IV WILYY-auoy ..B

hdxtbo. us:.l— t.ll_

Auuvopy autonz<n<ul - " anw W0
LLEEEN LIS IWIT] MOLONIINAY




THE LIME INDUSTRY IN INDIANA. 237

and rarely drops to 10°. In the large quarry marked L, section
13, the dip in the northern part of the hole is 15° to the north-
west; in the southern part, 12° to the southwest. In section 8, the
strata in the quarry marked L have a dip of 10° to the north
and northeast. These great variations in dip point to a greatly
complieated set of folds or faults, or both. The overlying mantle
of drift, however, precludes any closer study of the strata relations
underneath.”

In the main quarry, L. (n. w. quarter section 13) used by the
Western Lime Company, about 36 inches of stripping is removed
and the stone then quarried to a depth of 53 feet. There is no waste
except some fine material which accumulates on the bottom and
which would choke the kilns if used. The quarry covers several
acres and the stone, after being blasted and broken to the required
size, is loaded into cars and then hauled by horse-power along
temporary tramways to the foot of an incline from which it is
raised by steam-power to a platform above the kilns. The cars
hold 30 cubic feet of stone, and 26 of them are requu-ed to make
450 bushels of lime.

The lime made by the Western Lime Company is a magnesian
lime, much the same in character as that burned at Delphi. For
mortar making it is “cool” and slow-setting, and where used in
paper factories it is claimed that it does not gum the cylinders
as does a lime made from pure calcium carbonate. For that
reason it is sold to a number of the larger paper and strawboard.
factories of Indiana and adjoining states. About 35 per cent.
is shipped in barrels, the remainder in bulk. The price at the
kilns in October, 1903, was 13 cents per bushel or 60 cents per
barrel ; in car-load lots it brought about two cents less per bushel.
An analysis of the lime made for the company in March, 1897,
by T. W. Smith of Indianapolis, showed its chemical composition
to be as follows:

ANALYSIS OF LIME FROM THE WESTERN LIME CO., HUNTINGTON, IND.

Calcium oxide (Ca0). ...ttt ittt iiiireenenas 63.03
Magnesium oxide (Mg0). .. ..o tvvieierinnnrannannns .... 8415
Ferric oxide and alumina (Fe,O,+ALOy)........coviuett 2.62
SHHER (S10,) « v e et it .07
B 3 11011 o - Y - a3

Madal 100 OO
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The combined caleium and magnesium oxides, which.form the
quicklime, show it to be 97.18 per cent. pure lime,

Tre ConsoLmaTep Lime Company.—The plant of this com-
pany is located on a switch of the Wabash Railway, twe and
a half miles east of Huntington, in the northwest quarter of the
southwest quarter of section § (28 N., 10 E.). (See aceompany-
ing map.) The first kilns, two in number, were erected in 1893,
and two more were. built in 1894. These were stone pot kilns.
In March, 1903, the company replaced these by three steel kilns
of the latest pattern, and in October had the foundations in and
the steel ordered for three additional ones. The capacity of
the six kilns will be 1,500 bushels each 24 hours. The kilns are
10 feet in outside diameter by 42 feet in hight, 8 feet of the
latter dimension being taken up by the cooling and drawing pit.
When the new kilns are completed the company will have about
$30,000 invested. Twenty men are employed, the burners and
drawers receiving $12.00 per week of seven days; the quarryrmen,
$1.50 per day. “Black Hawk” bituminous coal from southern
Indiana is used as fuel. Firing is done every three-quarters of
an hour, and the lime is drawn every four hours, 30 to 40 bushels
to the kiln, the amount depending upon the draught or indirectly
upon the density of the air.

The Consolidated Lime Company owns 24 acres of limestone
land in the immediate vicinity of the plant, the quarry being just
south of the kilns on the bank of the Little Wabash River. Two
or three feet of stripping is removed and all the stone is then
used ; the quarry being opened to a depth of 18 feet. The strata
have a detided dip of 10° or more to the north and \northeast.
The stone is a grayish to buff magnesian limestone whose chem-
ical composition, according to R. E. Lyons, is as follows:

ANALYSIS OF LIMESTONE FROM QUARRY OF :CONSOLIDATED LIME CO., HUNT-
INGTON, IND.

Calcium carbonate (CaCOy)..cvvvnnnn T 53.22
Magnesium carbonate (MgCOg).............cooiiiiiins 44.96
Ferric oxide and alumina (Fe,04+ALOg) . vevvdeennivnn.. 23
Insoluble residue (silica, ete)................. F 59
Sulphuric anhydride (80,)..........cuvueresiainnninens a1
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The stone is hauled up an incline by steam-power and dumped
into kilns. It burns into a gray"lsh lime which is said to slack
quicker than that produced by the Western Lime Company. In
plastering 100 square yards of surface, three barrels of the lime
is sufficient.

An analysis of an average sample of this lime, made by Dr.
R. E. Lyons, showed its constituents to be as follows:

ANALYSIS OF LIME FROM CONSOLIDATED LIME CO., HUNTINGTON, IND,

Calcium oxide (CaO)...... e e 59.20
Magnesium oxide (MgO0).......coiiiiiiiiniinianennns 38.38
Ferric acid and alumina (Fe,04+ALOg...........ccoovvun. 49
Insoluble residue (sﬂxca L= 3 35
Moisture .......ccviiiiiiinenn.n e eaerseasesnasetaraans 1.80
N Total ... i ittt et 100.22

The combined calcium and magnesium oxides which form the
lime show a percentage of 97.58, thus proving the purity and
excellent quality of the lime.” The latter has, up to the present,
been sold for building purposes alone and the demand has exceeded
the supply. The price in October, 1903, was 12 cents a bushel,
or 58 cents a barrel, f. o. b. the cars at the kiln. The market
is at present principally in Indiana, but when the new kilns are
in place, the company hopes to extend the trade into adjoining
states. The quality of the lime produced will, without doubt,
aid them in realizing their expectations.

At Markre Huvtineron Co., IND.

Markle is a town of 750 population, located in Rock Creek
township, Huntington County, nine miles southeast of Hunting-
“ton on the Chicago & Erie Railway. The most eastern outcrop of
Niagara limestone in Huntington County is just south of Markle,
on the Wabash River. It has a blue-green color, is irregular
in fracture, and usually occurs in four to six-inch layers. The
“strata have a local dip of 20° to the southeast. The outecrop
may be followed for two or three miles up and down the stream.
An analysis of the stone, made by E. T. Cox,* showed its chem-
ical composition to be as follows:
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ANALYSIS OF NIAGARA LIMESTONE I:‘BOM MARKLE, IND.

15 111 R 37.56
Magnesia oo oot in e i i it ettt et e 7.58
Carbonic¢ acid and combined water...................... 48.50
Iron and alumina ........... hvee iy N e 2.50
Insoluble matter ............coiiiiiiit e ienennns 2.25. .
Moisture ..... e e e e s 75
Sulphuric acid ............. e i, 27
L0 ) N 99.41

The Markle stone was first used for lime in 1888. The kilns,
located just south of the corporate limits, were operated for a
few years and then closed down until 1902, when the present
‘proprietor, Mr. E..S. Wheeler of Huntington, assumed control.
Three stone pot kilns of the intermittent pattern are used, their
- eapacity being 1,000 bushels each. Wood costing $1.75 per cord
is used for fuel, the lime being sold as “Wood-burnt White Lime.”
The proprietor claims that the lime rock eontains less sand than
that used at Huntington; that it will yield more lime and that.
the latter will slack quicker than the Huntington lime.' About.
$3,000 is invested in the plant. In 1903, 35,000 bushels of lime
were produced, which sold for 12 cents per bushel, or about $4,000.
The plant is. operated ten months in the year and employs six
men.

At Kzrsport, Cass Counry.

Keesport is an abandoned station on the Wabash Railway, four
miles east of Logansport, the county seat. Large outerops of a
very pure limestone occur along the Wabash River in the imme-
diate vicinity. The burning of lime from one of these deposits
was begun by A. B. Keeport & Co. in 1888, and was continued
until 1901, when the industry was abandoned, on account of the
deposit ‘of stone owned by the firm becoming exhausted. Four
continuous burning stone kilns were in use, the capacity of the
plant being 1,000 bushels per day. From 1892 to 1896, 220,000
to 250,000 bushels of lime were burned each year. The output
was an excellent quality of white lime, which was sold mainly
for building and chemical uses. An analysis of the stone made
for the firm by Dr. J. N. Hurty showed its composition to be as
follows: » : ) :
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ANALYSIS OF LIMESTONE FORMER;I-Y BURNED INTO LIME AT KEESPORT, CAS8
COUNTY, INDIANA.

Calcium carbonate (CaCO,). .. .oooiiiiini it 96.02
SIlea (S0, . ot e ettt ittt i e e e i 1.02
Alumina and iron oxide (ALO;+Fe0). ... covvveenn.. ... 200
Magnesium carbonate (MgCO;).............covivenn... 1.04
4 0 7 G 100.08 +

NEar Incavns, Mapison County, IND.

Ingalis is a town of 600 population, situated 28 miles north-
east of Indianapolis, on the Cleveland Division of the Big Four
Railway; in the southeastern corner of Madison County.

Beds of a very pure limestone outerop at 3 number of places
north and northeast of Ingalls. At a point about three-quarters

of a mile north of the town the Ingalls Lime and Stone Company

erected two modern steels kilns in 1891 and began the burning
of lime, with natural gas as fuel. The industry was discontinued
in 1894, as no switch had been put in and the lime had to be
hauled to Ingalls in wagons and there loaded into cars. The
product was a “short,” quick-slacking lime. It was sold to glass
and strawboard manufacturers and for building purposes, and
gave good satisfaction wherever used.

The company owns 66 acres of land about the quarry from.

which the stone for lime making purposes was taken. The stone
" lies within two feet of the surface over most ot-chis tract. It is
at present quarried and ground for glass making purposes and
for a fertilizer. - Tt is mostly in thin layers, which break into
fragments when blasted. An analysis of it made b_y Dr. W. A.
Noyes, shows its comiposition to be as follows:

ANALYSIS OF LIMESTONE FROM NEAR.INGALLS, IND.

Silica (Si0,) ....... [P PP [P .. 5.85
Alumina (ALO,) ....... e PR v 077
Ferric oxide (Fe,04). oo vvvvvinevnnnnnn. .. e e ae e ... 016
Calcium carbonate (CaCOy). . ... viinieinnn. .. 9317
Magnesia (MgO) ..... O erdea.. 025

Combined water (H.0)....... e j---- 008

4w - A NS
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On account of the 10W percentage of magnesia present the stone
is very suitable for making Portland cement‘

- Near Urioa, Crarr County.

Utica is a town of small size located on the Ohio River in the
southern part of Clark County six miles above Jeffersonville.
Thick outerops of Niagara limestone occur near the town, and
lime was first burned from these in temporary kilns by M. H.
Tyler and H. C. Emmericke in 1868. Tn 1871, J. B. Speed &
Co. leased some of the stone land and erected three permanent
kilns of 800 bushels capacity. . These they have since continued
to operate, but at present use only one kiln having 300 bushels
- daily output. This is located about a quarter of a mile northeast
of Utica. The stone used is a very fine magnesian carbonate which
burns into a lime of high repute for mortar and plaster. Pitts-
burgh nut and slack coal is used for fuel. The lime is marketed
at Louisville and Ohio River points above Utica. In 1903, 13,385
barrels of 24 bushels each were produced, but the average annual
. output for the last seven years has been but about 8,000 barrels.
The Union Lime and Cement Co. also operated several kilns near
Utica up to about 1900, when they discontinued, mainly on ac-
eount of lack of transportation faeilities.

At Mmrrown, Crawrorp County, InD.

Milltown is located 84 miles northwest of Louisville, on the
St. Louis Division- of the Southern Railway. Thé town has a
population of about 450 and is situated on Blue River, which here
forms the line between Harrison and Crawford counties. The
river at that point is about 225 feet wide and between there and
its mouth at the Ohip River has a fall of 89 feet, or about seven
and a half feet to the mile. Many places are available for im-
pounding dams, which could be built from 20 to 40 feet high.
The stream thus furnishes one of the best unutlhzed sources of
water-power in southern Indiana. ‘

J. B. Seeep & 00.—This company,; whose main oﬁce is at

Louisville, Kentucky, has been making lime at Milltown since
1Q0QM Mha nlamt Yo 1amatad Arn the swoct aide AF Plive Pivar Tn
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Crawford County, and is operated in connection With a large rock-
crushing plant whose output is used for ballast and macadam. In
the lime plant, four kilns are in use, two of steel and two of stone,
the total capacity of which is 1,500 bushels of lime per day. The
burning is. by the older style of the continuous process kiln in
which both fuel and stone are put into the kiln in alternate layers,
from the top. 'The greatest diameter of the stone kilns is about
one-third their height above their base. From this they taper
gradually down to the “eye” or draw pit. Their capacity is about
375 bushels per day, that of the steel kilns being a little more.
Indiana coal from the Ayrshire mines near Oakland City, is used
as fuel. Each draw of stone requires from 36 to 48 hours to con-
vert it into lime. '

The stone used is Mitchell limestone from certain beds of the -
quarry which is operated for crushed stone. A detailed section
of this quarry is as follows: :

SECTION EXPOSED AT J. B, SPEED QUARRY, MILLTOWN, IND.

’ Feot.  Inches,
1. Buff, weathered limestone .................. evee 1 8
‘2. Coarsely crystalline limestone, with numerous cri-
nold stems . ......... i e 2 0 .
3. Pure white o¢litic limestone, with few fossils.... 4 0
4, Light buff to drab lithographic limestone........ & 0
5. Greenishshale ...........civiiiiiiiinnenns - 0 4
6. Gray lithographic limestone .................... 0 10
7. Greenish-gray shale, intercalated with bands of
lithographic limestone, two to eight inches
thick ....ooviviiiiiiiiiiiii i L0t 1 [
8. Gray, lithographic limestone ...........ccovvuvnn 7 0
9. Soft, granular, buff magnesian (?) lmestone. .3 to 4 0
10. Lead gray, fine-grained, crystalline limestone,.8 to 4 0
11. Pure white o6litic limestone...... N b 0
12. Calcareous Shale ..........cccvevveenenons 2 in. to O - 4
13. Gray odlitic to sub-o8litic limestone.............. 4 6
14. Limestone with black chert.............. 1 in, to O 8
15. Drab colored, impure limestone.................. 4 0
16. Bluish gray lithographic limestone.......... 0 too 10
17. Dark gray, sub-odlitic to sub-crystalline limestone. 8 0
18. Very soft, drab colored, magnesian limestone.... 6 0
19. White oblitic limestone......................... 6 0
20. Gray Hmestone ............c.cctiiiiiieieiiannaas 16 0

The beds used for lime are Nos. 3, 11 z;,nd 17. Nos. 3 and 11

crr e mnnd Al A2134A Ar ARYMIA VBmmactane nf voare ovoot N1iTIO
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They correspond-to similar beds in the Eichel quarry across the
river, a chemical analysis of which showed the presence of 98.91
'per cent. carbonate of lime.

The stone, after being blasted and broken to the proper size, is
loaded into cars and hauled by steam-power up an incline to the
top of the kilns; 26.4 cubic yards constituting what is termed a
draw or one day’s burning. This produces 375 bushels of lime.
On account of the process of burning in use, quite a good deal of
trouble is experienced with “cores” or centers of the larger pieces
of stone which pass through the kilns unburned. Two men are
required to separate these when the produet is shipped in bulk.

The lime made from beds Nos. 3 and 11 is very white; that
from No. 17 is a darker gray in color. The lime is termed ‘“hot”
. or quick-setting by masons. An analysis of an average sample,
made by Messrs. Burk & Arnold, of Louisville, Ky., showed its
composition to be as follows :

ANALYSIS OF LIME_ FROM J B SPEED & CO., MILLTOWN, IND.

Calcelum oxide (Ca0).........covviiiiii it 98.24
Magnesium oxide (MgO) ........cociviiiiiiiiinnnneenn. .56
Ferric oxide and alumina (Fe,0,+Al, Os). FE A PP - ]
Insoluble residue (silica, ete.)........ccvvvirveeernnnnnnn .30
MolsSture . ...coiiiniir ittt ittt it ittty 54

Total , ittt ittt i st e 100.06

The lime is sold mainly in southern Indiana, I1linois, Ohio and
West Virginia. In September, 1903, it was bringing 124 cents
per bushel, or 60 cents per barrel at retail at the plant. Fifty per
cent. was being shipped in barrels, the remainder in bulk in car-
load lots. About ten per cent. went to paper manufacturers, the
remainder being sold for building purposes. Forty men were em-
ployed in the lime 1ndustrv by the company. 'Their wages ran
‘from $1.30 per day for the quarrymen to $2.00 per day for
experienced burners. The plant is run the year around, but
with a decreased output in the winter months. The lime has a
wide reputation for purity and, in the region where sold, is pre-
ferred to the slower setting limes made from the Niagara lime-
stone,

Besides the ordlnary quicklime, the J. B. Speed Company make
a hydrated lime of two grades, the best of which is sold under the
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name of “White Rock Finish.” ~ A separate plant a few rods north
of their kilns is used in its preparation. The No. 1 grade of
hydrated lime is made from ordinary quicklime by first crushing,
then grinding to extreme fineness. The ground product is then
-mixed with a certain quantity of water, after which it is passed
through a fine bolting cloth. As it issues from this it resembles a
very fine flour, but is much lighter, bulk for bulk. It is sold in
sacks of two sgizes, either cloth or paper, which hold 40 pounds or
100 pounds.
When mixed with water, this hydrated lime is ready for im-
mediate use, and possesses all the qualities of lime putty. It does
“ not air slack and can be applied to almost any purpose for which
lime is commonly used, being especially suitable in those lines of

manufacture where a dry, inert, carefully seasoned preparation of =~

lime is required. In its use for mortar making, a saving both of
- time and of water is effected.

In the making of No. 2 hydrated lime an inferior grade of
quicklime is used, the same being ‘air-slacked lime from the kilns’
and portions which have become fused with cinders while passing
through them. The process of manufacture is the same as for
the No. 1 grade, except that it is not passed through the bolting
cloth. It brings $2.50 per ton and is sold in bulk as a top dressing
for soils, mainly to Illinois farmers. It is not used as a fertilizer,
but as a material for improving the mechaniecal condition of soils.®

"The J. B. Speed Company has the only plant for making hydrated
lime in the State, and has made quite a success of the business.
Similar plants are said to be in operation in northern Ohio.

Eicrer Lime anp Stowe Co.—The plant of this company is
located on the east side of Blue River, in Harrison County, about
one-quarter of a mile east of the Speed plant. As with the former,
the lime industry is carried on in connection with that of preparing
crushed stone. The company began the burning of lime in 1903.
Three steel kilns are in operation, each of which is 36 feet in
height and 20 feet in outside diameter. . The process of burning
is the same as that of the Speed Company, the kilns being charged
at the top with alternate layers of stone and coal. The latter is

~ shoveled in in such a manner as to spread evenly over the center

*Bee *‘ Uses of Lime,” on p. 216.
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"of the kiln. The outer edge of the layer of coal 'sh:(')uld not be
nearer than one foot to the inner edge of the kiln; otherwise the
latter is apt to become too hot, thus causing the partially burned
lime to stick to it. If the coal is heaped in the center of the kiln,
it is apt to smother down the fire. Ayrshire coal is used as fuel,

it being as free from sulphur as any obtamable along the Southern
Railway.
The stone used is of the same nature as that used by the plant

~acrogs the river, the Eichel Company owning 26 acres of stone
land surrounding their quarry. A section down the face of the

quarry showed the presence of the following beds: -

SECTION AT EICHEL QUARRY ON EAST SIDE OF BLUE RIVER, OPPOSITE

MILLTOWN, IND, ¢

Feet.  Inches.
Light drab and light brown llthographlc limestone 7 0
Light and blulsh drab calcareous shale.......... 1 3
" - 8. Light drab,: lithographic limestone, slightly cross-
bedded, with thin lines of.coarse sand grains

M=

especially toward the top.............. ceeln12 000

4. Light gray Hmestone. .....oooveveeiveunuenenenns 9 0

5. White to dark gray oﬁlﬂic limestone, oblitle struc- o

ture not distinet ............ ... ... ..., “..13 0

6. Hard: blue, sub-crystalﬁne sub oolitic limestone, .

(crowfeet) ......... e e e 8 8

7. Bluish green shale ....,.......ccvivenriieennnen. 0 2

8. Light gray, granular Hmestone, one notable crow-
foot near the middle, accompanied with some

green matter ......... ... ... .ol 5 0

9. Shale parting ......... fo e e 0 1

10. Interlayered gray crystaqlline and o¢litic limestone, 3 9
11. Lithographic limestone in thin layers, with shale

) partings ......... ‘e .1 ........................ 2 0
12. Drab lithographic limeltone with ‘calcareous

bands and nodules .................. Teiannn . 8 6

18. Gray crystalline limestone................ R 0 2-8
14. Lithographic limestone, ﬁith numerous flint bands

and nodules ........ Lot cveeeenranann R, 7 0

To rlver about ................................ 10 1]

The main bed used for lime is No. 5 of the above section. Wlth
it 18 combined portions of Nos. 3, 6, 8 and 10 of the section; in
all about 38 feet. An analysis of the o8lite from bed 5, made for
. this Department by Dr. W. A. Noyes, showed 1ts chemical .com-

. position to be as follows:
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! ANALYSIS OF OOLITE USED IN LIME MAKING AT EICHEL QUARRY, MII;LTOWN, IND.

Calcium carbonate (CaCQ;)........ (et 98.91
Magnesium carbonate (MgCQO,)............... e 0.63
Ferric oxide and alumina (Fe,05+ALO). ..ot onte. 0.15
Insoluble in hydrochloric acid. .. ................. ... ..., 0.48

LT 1 PP 100.17

Another analysis showing the average composition of six lime-
stone beds of the quarry, including the oblite bed, resulted as
follows:

ANALYSIS OF AVERAGE SAMPLES FROM SIX BEDS OF EICHEL’S QUARRY.

Caleium carbonate (CaCOy). ..o v iiennen .. 96.87
Magnesium carbonate (MgCO,).............. e 1.19
Silica (Si0,) . oviriive it i e e e e e, .51
Alumina (ALOG) ..o P .37

Total oottt it et it et e Taeaen 98.94

The stone is loaded at the quarry into steel cars, which are

drawn up an incline to the top of the kilns, where they are dumped
automatically. About 20 cubic yards are used for a draw of 360
bushels. Each draw is about four days in passing through the
kiln, but is in actual contact with the fire about 36 hours. The
odlite stone loses fully half its weight while being changed into
lime. :
The Eichel lime, like that from the Speed kilns, is a hot lime,
which slacks very quickly. It is also termed a “strong’ lime; i. e.,
a bushel of it will, it is claimed, make more mortar than that
produced farther north. About eight per cént. is sold to paper
manufacturers, and quite a quantity is ground and goes to glass
works, especially to bottle glass factories. The greater quantity is
sold for mortar and plaster; the principal markets being in Indi-
ana, [1linois, Kentucky'and Missouri. The retail price is the same
as at Speed’s kilns, the wholesale price not being given. The plant
is operated throughout the year. Twenty hands are employed in
the quarry and at burning, at wages ranging from $1.80 to $2.00
per day. Besides these, five coopers are engaged in making bar-
rels, for which they receive four cents apiece; an average of 50
being completed in a day by each man.
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At Sarem, Waszingron Counrty.

Salem, the county seat of Washington County, is a town of
2,000 population, located on the C., I. & I.. (Monon) Railway,
41 miles northwest of Louisville, Kentucky. The quarries of Bed-
ford o6litic limestone near which the limekilns are situated, are
in the northwest quarter of section 19 (2 N., 4 E.) one mile west
and a little south from the courthouse. They were first operated
under the name of the “Salem Stone & Lime Co.,” and then for

" a time under that of “The Salem-Bedford Stone Company.” In
1896 Mr. Hopkins wrote of them as follows: “These quarries were
for many years worked quite extensively and produced some excel-
lent building stone which went into fine buildings. The Georgia
statehouse is constructed of this stone, as is the Salem courthouse,
one of the neatest courthouses in western Indiana. There are a-half
dozen different but closely adjoining openings along the bluff run-
ning south from the railway on.the west side of the branch road
made by the company. The bottom of the stone is concealed either
by water or debris at present, so that the total thickness of the
stone is not shown. The walls show from three to five channel
cuts, or from 20 to 30 feet, with three to 20 feet of rock and soil
stripping. The stone has a medium fine grain; no large fossils
were observed. The greater part of the stone is buff, yet in a few
places a little blue stone occurs. There is a large stone mill and
a number of limekilns at the quarry, but the mill is now idle.
Most of the channelers have been removed and there appears to
be very little dimension stone being quarried. )

“A unique feature of this quarry is the absence of the large
dump piles of waste stone, the universal accompaniment of the
quarries elsewhere. The explanation of this is found in the lime-
kilns at the quarry, where all the wasté stone is burned to quick-
lime and marketed in that form. The only stone that is being
quarried at present (July, 1896) is the broken stone for lime
burning.”’* )

Tar Usioxr CemexsT AND Line Co.—The first lime was burned
from the Bedford oélitic stone at the Salem quarries about 1884.

**The Bedford Oglitic Limestone of Indiana,”” in 21st Ann. Rep. Ind. Dept. Geol. and
Nat. Res., 1896, p. 3%4.
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In 1898 the property passed into the control of the Union Cement
and Lime Company, whose main offices are at Louisville, Ken-
tucky. This company at present controls 50 acres of stone land -
in the immediate vicinity of their plant. The latter is located
on a spur of the Monon Railway, a dummy engine, owned by the
company, doing the switching.

Five continuous process kilns are used’ in burning the lime,
three of .which were in operation in October, 1903. Four of the
kilns are of stone; the other of steel. The dimensions of the stone
kilns are, base, 22 feet square; top, 18 feet square; height, 38
feet above the drawpit. The stone kilns have a capacity of 250
bushels each and the steel kilns 175 bushels, per day. Wood, oil
and coal have all been used as fuel, the use of the first two having
been abandoned on account of increase in cost. The coal used in
1903 was nut and slack from Wolfman’s mine near Huntingburg,
Dubois County, and cost $1.40 per ton, delivered at the plant.
The firing is done in furnaces located at the base of the kilns,
above the drawpit. Blowers are used in all furnaces to increase the
draught.

The quarry from which the stone is at present obtained is located
just back of the lime plant, and disclosed the following section :

SECTION OF QUARRY NRAR KILNS OF UNION CEMENT AND LIME CO., SALEM, IND,

1. Soil, surface clay and weathered stone (stripped)... 5 feet
2. Buff to gray od6litie limestone...................... 8 feet
3. Bastard odélitie stone......... ... it 10 feet
4.

Buff to blue od0litic limestone (massive)............. 30 feet

The stone used in making lime is from beds 2 and 4 of the
section. The bastard stone, bed 3, burns into a yellow lime, which
makes a tough putty-like plaster, hence the whole ledge has to be
discarded and hauled to one side thus increasing the cost of the
lime produced. The stone is first blasted and then broken by
sledge or squib blast into small pieces. That from ledge No. 2
is hauled up-an incline to the top of the kilns, while that from the
deeper ledge, No. 4, is raised by derricks. The latter will be aban-
doned as soon as room enough is afforded for an incline to the
bottom of the quarry.  No analysis of the stone used for lime was
available, but it is very similar in composition to that from the
Twin Creek quarries, about seven miles northwest, whose analysis
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“showed the presence of 98.16 per cent. of carbonate of lime, .97
per cent. of carbonate of magnesia, and only .91 per cent. of im-
purities. The kilns are filled by day and topped up for night

. burning. Bins at the top hold stone enough for two or three days’

burning when severe weather is experienced. The plant is oper-

ated all the year, except for two or three weeks in midwinter. Bnt
little trouble is experienced with “cores.”

The lime is drawn every eight hours, the output for the three
kilns in operation at the time of my visit being 750 bushels daily.
. It iseat first rather dark in color, but becomes pure white when
slacked. It isa “hot” lime, which slacks quickly and is evidently
very pure in composition. It is used mainly for mortar and plas-
ter, though large quantities are sold to tanneries and paper mills.
It is shipped wholly in bulk, and goes mainly to Louisville, from _
which point it is distributed by the company. At Salem, where
there is no competition, it is retailed at20 cents per bushel. The
cost of production is estimated at about 93 cents on board cars.’
The ecompany refused to give information regarding the wholesale
selling price, or to furnish analysis of éither lime or stone, but an
analysis of the lime made by Chauvenet & Bro., of St. Louis,
showed its constituents to be:

Calcium oxide (CaQ)........... SR 96.93
Magnesium oxide (MgO0). ... ve vt ar it ierncetinsenssvsnns 8
Silica (S100) «vvuvveeereiaiieinaans e 2.22

) 100.00

Tv(renty men are employed in and about the piant, their wages
ranging from $1.25 for quarrymen to $1.60 per day for foremen
and chief burners.

At MrrcrELL, Lawgrenoe County.

Mitechell, a town of 2,500 population, is located in the southern
part of Lawrence County at the junction of the C., L. & L. (Monon) .
and B. & O. S. W. railways, 67 miles northwest of Louisville, and
127 miles west of Cincinnati. The Mitchell limestone, of which
mention has been made a number of times in this paper, takes its
name from the town, which is located on this stone*.
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Lime has long been, burned from the Mitchell limestone in the
vicinity of the town. The first kilns were of the temporary ground-
hog pattern. They were in time replaced by the more permanent
intermittent burning stone pot kilns. One of the first men in the
region of Mitchell to make the burning of lime his principal in-.
dustry was Asa Erwin, who operated several of these pot kilus 40
or more years ago. John Collett, in his report on the Geology of
Lawrence County, published in 1873, makes mention of Erwin
and his industry as follows: “Mitchell lime is favorably known
to the trade. Asa Erwin, on a branch of Rock Lick Creek, N. E.
quarter section 24 (4 N., 1 W.), uses a common kiln, capable of
burning one thousand bushels at a time. His annual product is
seventeen thousand five hundred bushels, which sells at twenty
cents per bushel delivered on the cars. The product is a white
lime, which works ‘hot, and is found to be nearly equal to

cement for foundations.” He makes use of the Vermicular -

stratum, a bluish gray limestone, massive, but traversed in every
direction irregularly by tubular canals, from one-eighth to one-
half inch in diameter. The stone, on account of its porous nature,
is found to burn and slack with great certainty. The waste lime
from this kiln has been used with remarkable profit as a manure,
and the result invites further experiment.”*

The Big Four Lime Company, also operated for a number of
years, six or more pot kilns.on the main fork of Rock Lick Creek
in the northwest quarter of section 30 (4 N., 1 E.), about two
miles southeast of Erwin’s location. In 1895 the Mitchell Lime
Company was organized and by purchase or lease secured posses-
sion of both the plants then in operation and all the adjacent stone
land suitable for making lime. .

Tre MitrcreLL Live Company.—This company now owns two
large plants on or near the sites of the older pot kilns above men-
tioned. The larger one of these is the Monon or Rabbitville plant,
located on a spur of the Monon Railway, two and a half miles
north of Mitchell. The company owns 178 acres of stone land
immediately surrounding the plant. On a portion of this the town
of Rabbitville, consisting of about 20 neat frame houses and a good
brick schoolhouse, is situated. In them live the workmen em-

*5th Ann. Rep. Geol. Surv. of Ind., 1878, p. 302.
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ployed about the kilns and quarry. Six modern steel kllns, of 250
bushels capacity each are in use at this plant The actual output
of each kiln averages 200 bushels daily. Both wood and coal are
used for fuel. The coal usually comes from Greene and Daviess
counties, Indiana. In October, 1903, however, only Daviess
County coal was being used, and it was being hauled by wagon
from cars at Mitchell and cost about $2.00 a ton laid down at the
plant, as against $1.70 for the same coal delivered at the other
plant, the difference in cost being due to switching\charges by the
Monon Railway. '

The quarry of Mitchell limestone, from which the stone for
burning is obtained, is located just southeast of the kilns. After
one to five feet of stripping, composed of soil and bluish outérop-
" ping stone, is removed, the face of this quarry discloses nine ledges
of stone which are used for lime. These ledges vary in thickness
from 10 inches to five feet, and comprise a total thickness of 26
feet. Below the lowermost of these and between it and the Bed-
ford odlitic stone is a ledge 16 feet thick, which is composed of
about 80 per cent. lime and 14 per cent. silica. The top of this
. ledge forms the floor of the quarry and is kept clean of all rubbish
and broken stone by the superintendent in charge. All the strata
in the quarry dip to the southwest at the rate of one foot to 100
feet, or 52 feet to the mile.

The company has had made an analysis of each of the nine
ledges used for lime making. These analyses show a very close
uniformity in composition, the carbonate of lime ranging only
from 95.73 to 97.51 per cent. An average of the nine analyses

was as follows: ,

AVERAGE ANALYSIS OF NINE LEDGES OF STONE USED FOR LIME MAKING AT THE
MONON PLANT OF THE MITCHEL{, LIME CO.

Caleinm carbonate (CaCO,). .. ..ottt 96.65
Magnesium carbonate (MgCO0g). .. v vv it iinrnnenennn 1'.20
Ferric oxide and alumina (Fe,034+ALO) . .. ...covvvnennnn. 27

/ Insoluble residue (silica, ete.)...........coovviiiiiiiinn. 1.57
oAl ..t i i e e it e 99.69

~ On the eastern side of the quarry, a ledge eight feet from the
top, and the fourth in serial order, is more of a bluish hue than
the others. It is 30 inches in thickness'and is burned separately,
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the resulting lime being sold for chemical uses only. The analysis
of thig particular ledge showed its composition to be:

ANALYSIB OF LEDGE NO. 4, AT QUARRY OF MONON PLANT OF MITCHELL LIME CO.

Caleium carbonate (CaCO,).........cvvviiiiiiiiinnn... 96.46
Magnesium carbonate (MgCO,)........ocivviieereninn.. 0.00
Ferric oxide and alumina (Fe,0,+Al0O,)......... R O X [
Insoluble residue (silica, ete)......covvivvi e, 2.46

b ) AP 99.70

The stone from the quarry is raised by an inclined tramway and
dumped into bins at the top of the kilns. From these bins it grad-
ually findg its way down through the kilns, about four days elap-
sing before it is drawn out as lime. The drawing takes place every
four hours. The pieces of lime produced are larger than the aver-
age, but contain few cores. The waste is said not to exceed five
bushels to the car load.

The second or “Rock Lick Plant” of the Mitchell Lime Com-
pany, is located about one mile northeast of Mitchell, near the sites
of the former kilns of the Big Four Lime Company, and on a
switch of the B. & O. S. W. Railway. A rock-crushing plant is
operated in connection with the lime making industry, the two
being carried on in separate buildings, but a few feet apart and
alongside the same switch. The company owns 149 acres of stone
land in the near vicinity. Five steel kilns of the same size and
pattern as those at the Monon plant are in use for burning lime.

The quarry from which the stone'is obtained is opened to a depth
of 80 feet, the upper 14 feet being used for lime, the lower 16
feet for crushed and ground stone. The stone used for lime con-
tains a little more silica than that burned at the Monon plant, but
otherwise is quite similar.

The lime made at Mitchell has a wide reputation for strength
and purity. It is claimed by the company to be “the strongest
white lime on the market.” It is said o be a quick slacking, and
cool working lime which, when slacked, increases largely in bulk,
so that 100 pounds will make mortar enough to lay 1,000 brick.

An analysis of a freshly butned sample of the lime’ from the
Monon plant, made by E. F. Buchanan, the chemist of the Col-
onial Salt Company, of Akron, Ohio, showed its composition to
be as follows: ‘ ’

v
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ANALYSIS OF MITCHELL LIME FROM MONONJfLANT.

Caletum oxide (C2O0)........uviniereirnaaeennnn.. 97.712
Magnesium oxide (MgO0).........covvviiiiniennennnn 1.150
Ferric oxide and alumina (Fe,0,+ALO,) . .......oovn.... .328
Insoluble residue (silica, ete).............. e 418
Carbonic oxide (CO) ... ...t 319
Undetermined ....... e S PN 073

14 0 7 1 100.00

On account of its f)uri\ty,_a large amount of the.lime is sold in
Chicago and Cincinnati for chemical use, caustic and soap manu-
facture, etc. Quite a quantity goes to paper factories, and the
remainder for mortar and plaster. About 20 per cent. is shipped
in barrels. The cost of barrels made at the plants was 28 cents
apiece, of which amount the coopers received 3% cents. The prin-
cipal markets for the lime are in Tndiana, Ohio, Michigan and
IMlinois. In October, 1903, the price at the kilns was 13 cents per
bushel, or 60 cents per barrel of 185 pounds. - In carload lots it
brought about two cents less per bushel.

The Mitchell Lime Company is incorporated for $50,000, and
has about $30,000 invested in the lime industry. Seventy-five men
are employed, most of whom do piece-work. . The wages of the
bu‘rners and drawers average $14.00 per week of seven days.
Quarrymen receive $1.25 to $1.50 per day, and common laborers
13 cents per hour. Five cars of lime and 10 to 12 cars of crushed
and ground stone were being shipped each day from the two plants
of the company in Oectober, 1903. The plants are operated the
year around; but with a decreased output in the colder months.

NEear Brororp, Lawrence Counry.

Bedford, the county seat of Lawrence County, is a city of 7,000

- population, situated on the C., I. & L. (Monon), Southern In-
diana, and a branch of the B. & O. 8. W. railways, 77 miles north-

west of Louisville. Tt has long been the center of the O6litic Stone

Industry of the State, the largest and oldest worked quarries being

in its immediate vicinity. Lime has been burned from the odlitic

stone at a number of localities abbjiic Bedford, but not in recent -

years; the burning having been dode in temporary kilns for local
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use in the days when transportation facilities were meager. About
every oblitic quarry of any size in Lawrence and Monroe counties
there are dump or “grout” piles containing thousands of cubic
- yards of refuse stone. This stone is as pure chemically as any
sold for building purposes but on account of some flaw, such as a
small crack or “crowfoot,” is unsalable.

Trr Horsesror Jime axp CemeNnT CoMpaNY.—In 1902, the
Horseshoe Lime and Cement Company was organized for the pur-
pose of utilizing by burning into lime the spalls and waste stone
which had accumulated for years at the P. M. & B. quarry, about
five miles northwest of Bedford. This quarry is located on a spur
of the Monon Railway in the southwest quarter of the northeast
quarter of section 33 (6 N., 1 W.). The spur leading to it leaves
the main line of the Monop a short distance north of the famous
horseshoe curve or bend, hence the name adopted by the company.
The quarry was first opened in 1889, and; having been continu-
ously operated, the grout pile is therefore a very large one.

The kilns of the lime company, three in number, of the continu-
ous burning pattern, are located near the center of the excavated
portion of the quarry. They are of stone and are 18 feet square
at the base, 4 feet at the top, and 40 feet in height. The capacity
of each kiln is 250 bushels per 24 hours. The furnaces are espe-
cially arranged for burning slack coal, being enclosed like a regu-
lar boiler front. The Dorrance shaking grate, having 66 per cent.
air space, is used in the furnace, and the slack coal is burned suc-
cessfully without artificial draught of any kind. The fire is kept
low, being not over six inches high at any time and the grate can be
cleaned in a minute or two. The furnace is at no point within
three feet of the body or center of the kiln, there being a four-foot
arch leading back from the fire box to the kiln. The coal used
comes from Linton, Indiana, and costs $1.75 per ton, laid down
at the mine. This is a high price for “slack,” but it is said that
the freight rate on coal from Linton to Bedford, a distance of 49
miles, is the same as from Linton to Chicago, 2138 miles. It is thus
that the railways foster the infant industries which spring up
‘along their lines.

The spalls or refuse stone used for hme by the Horseshoe Com-
pany are in large pieces, some of them containing 200 cubic feet.
Thoae ara hlasted to the required size and hauled up an ineline




256 " REPORT OF STATE GEOLOGIST..

plane to bins or cribs six feet high on the top of the kilns. From
here the stone gradually descends through the kiln, taking on an
average two and a half days before issuing as lime.

Being burned from stone wholly free from dirt, and in kilns
whose construction keeps it separated from all cinders, the lime
made by the Horseshoe Lime Company is noted for its purity. On
this account it is sold mainly to the chemical trade. It is shipped
wholly in bulk in carload lots, and goes to Indianapolis, Chicago

_and points north and northeast. Quite a quantity is furnished
to a large paper mill at Lafayette and to the Illinois Steel Com-
pany for use in the manufacture of steel Puzzolana cement. This
cement is a mechanical mixture of blast furnace slag and lime
slacked with a solution of soda.

Except while undergoing repairs the three kilns have been con-
tinuously in use since they were built and the demand for the lime
is said to have exceeded the supply. A new kiln of the same
capacity as those existing will be erected in 1904, Two analyses
of the lime, made for the company, No. 1 by Chauvenet & Bro.,
of St. Louis, and No. 2 by T. W. Smith, of Indianapolis, showed
its chemical composition to be as follows: ‘

ANALYSES OF LIME FROM THE HORSESHOE LIME AND CEMENT CO., BEDFORD, IND

No, 1. No. 2.

Caleium oxide (Ca0)................... e 98.40 97.80
Magnesium oxide (MgO)......cov v 10 A8
Ferric oxide and alumina (Fe,0,+ALO,)........ 52 .62
Insoluble residue (silica, ete)................. . .18 1.38
400 1 99.80 99.98'

For building purposes the Horseshoe lime is a “hot,” strong lime,.
which combines with a large amount of sand in making mortar
and plaster. Tt slacks out very fine and makes an excellent skim
coat.

The fact that the Bedford odlitic limestone has long been used
in lime making at Salem, coupled with the recent success of the
Horseshoe Company at Bedford, should be sufficient proof of the
fitness of that stone for a high grade, chemically pure lime. Im-
mense quantities of spalls, already quarried, free from dirt and
other foreign matter, exist about all the larger quarries of the
region. As the demand for a pure lime increases, there is little
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doubt but that much of this refuse stone will be used for hme
making in kilns which-will be hereafter erected.

Near Lavrern, Frankriy Counry.

Laurel is a town of 650 ‘population, situated in the northern
part of Franklin County, on the Whitewater Division of the Big
Four Railway, 54 miles northwest of Cincinnati, Ohio. The town
is located near the eastern horizon of the Niagara limestone, and
the stone from the vicinity has long been quarried for curbing,
flagging, foundations, abutments and similar purposes.

Between 1870 and 1885 lime was burned quite extensively in
the vicinity of Laurel for the Wawasee Paper Mill, which was
then located on the Whitewater River, three miles above Laurel.
Many farmers in the vicinity added not a little to their income
by burning lime in temporary kilns for the use of the mill. When,
about 1885, the latter burned, the industry was aiscontinued. A
number of local kilns were also from time to time burned about
three miles east of Laurel, but for a number of years the lime used
at Laurel, Brookville and neighboring towns has been shipped in
from New Paris and Springfield, Ohio, where extensive kilns are
in operation. 4

In 1903, the Laure] Steam Stone Company, which controls the
output of a large quarry near Derbyshire Falls, in section 20
{12 E., 12 N.), erected near the quarry a temporary kiln and
burned two kilns, or 5,000 bushels of lime. According to John
O’Hair, the president of the company, the stone used is a ledge
immediately underlying the Clinton limestone, and contains 93
per cent. of carbonate of lime. The burning was done more as an
experiment to determine the fitness of the lime for use in the large
_paper mill at Brookville, ten miles below Laurel. The lime was

_burned with wood, in 72 hours’ time, and gave excellent satisfac-
tion at the mill, where it was all sold. This mill uses from three
to five carloads a week, and has heretofore been getting it in Ohio
and northern Indiana at a cost of 13 cents or more per bushel.
The Laurel Steam Stone Company say they can burn it for seven
cents or less, and expect to put in a modern plant in 1904 for that
purpose. Several good gas wells are located in the near vicinity,
anll gas will be nsed for fuel as long as it lasts.



REPORT OF STATE INSPECTOR OF MINES.

OrrioE oF InsPECcTOR OF MINES,
Inpravaports, Inp., February 15, 1904,

Prof. W. S. Blatchley, State Geologist:

- Dear Sir—I have the honor to submit to you herewith my fifth
annual report as Inspector of Mines, covering the calendar year
of 1903, and being the Twenty-fifth Annual Report of this Depart-
ment, and the thirteenth made to the Department of Geology and
Natural Resources.
I trust it will receive your approval and be found worthy of
consideration by the public.
JAMES EPPERSON,
* Inspector of Mines.
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INTRODUCTION.

The subject matter of this report is treated under the several
captions— ' '
Review of coal trade.
Labor conditions.
Mine casualties..
Statistical.

In the review of coal trade, all of the mining conditions existing
in 1903, including the railroad service, is treated as fully as
possible. ,

Under the head of labor conditions we include strikes, Terre
Haute and Brazil agreements, and other conditions pertaining to
labor. Under mine casualties, various tables are given, exhibiting
the cause, number and frequency of accidents to mine employes,
also accidents to mine property.

The statistical part of the report gives tables showing the pro-
duction of coal, number of mine employes, number of mining
machines in use, nunber 6f mules, number of kegs of powder,

“tables of averages and comparative tables. These same subjects
have all been treated in our former reports. However, by re-
ferring to the table of contents, it will be found that we have given
some additional information which will be of interest and value to
the general public. The production of coal and its distribution
and the wages paid to employes' have been treated in the same
general manner as in our former reports. Mine accidents have
been put in more complete form, in tables showing the age and
nationality of persons killed and the number of dependents left at
each death.

There has also been included the following additional tables,
viz: a table showing the number of kegs of powder used in the
mines during the year 1903, the price paid per keg and the num-
ber of tons of coal produced per keg; a.table of mine haulage
L atee 4ha mumhar and kind of motors in 1ze and the nnmber of
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mines at which rope haulage is used (the same table shows the

number of steam boilers, number of dynamos, and the number of
compressers in use at Indiana mines), and a table showing by -
counties the name of mines using box car loaders; a table giving
the average price per ton for machine and pick mining from 1900
to 1903, inclusive; also the percentage of gain over 1900.

.Assistant Inspector of Mines, Charles Long, resigned Septem-
ber 15, and Jonathan Thomas, of Carbon, was appointed to fill
the vacancy. His work in inspections and reports has been em-
" inently satisfactory. '
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Showiﬁg by Months and by Counties the Number of Tone Mined apd Wages Paid to
Employes for the Year 1903 at Mines Employing More Than Ten Men.

CLAY CQUNTY. ' DAVIESS COUNTY.
MONTHS. ‘
Tonnage. " Wages. Tonnage. \ Wages.
JROUALY «ennveeeneeeraeene s 18,013 | $137,40 40 21,265 $19,280 ¢1
February ............ 29,257 123,294 13 17,772 16,778 13
March 105,127 111,976 05 12,125 11,584 95
April .............. .. 1,505 5194 11,712 12,082 71
ay.. 2,630 94,035 42 663 8,079
June. 82,746 107,215 42 17,818 17,788 82
July ...coovnevnnnn 82,748 104,695 42 14,543 14,662 65
Auguast ............ 91,740 110,283 65 3,3 ,388
September 110,666 131,249 92 15,3 15,930 13
Qctober.......... ,242 147,322 89 21, ,120
November 101,901 124,878 07 16,748 19,561 19
December 109,958 134,322 05 21,459 23,184 09
Total ..ceovvvnveriinannen 1,222,431 81,415,508 06 ’ 191,159 $195,442 12

FOUNTAIN COUNTY.

JANUATY .o.vvvr i i 8,196 $3,976 83
February .. 6,111 5,510 79
March ..... 6,615 5,708
April ...... 4,440 4,456
BY ueninnns 1,260 1,419 55
June....... 2,050 3,172 58
July........ 2,320 4,674 08
August .... 2,896 4,921 19
September. 3,967 5,330 38
October..... 099 2,988 93
November. P 3,378 4,934 57
December.. 2,748 2,052 00 4,368 4,838 84
Total ... cooocvvier i inns 16,635 $13,336 19 46,700 $51,233 06
GREENE COUNTY. KNOX COUNTY.
January ... 207, $177,988 94 14,902 $12,706 01
February 176,073 113,136 58 11,922 10,096 65
arch ... 213, 155,858 36 12,318 ,693 43
April. ~ 132,928 119,388 85 8,372 6,937 11
ay.. 143,737 132,801 63 8,811 7,059 96
June. 149,310 136,216 21 9,457 . 8,116 18
167,108 52,163 ,144 6,685
166,061 | = 145,150 4 7,783 6,224 3
191,480 169,861 38 10,956 15,014 20
226,350 198,018 03 13,689 12,517 42
225, 195,092 70 16,549 13,482 27
228 192,371 33 X 14,179 24 -
2,226,789 $1,888,045 39 137,949 122,591 61
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PARKE COUNYY.

PERRY COUNTY. *

MONTHS. «
Tonnage. Wages. Tonnage. Wages.
JANUSTY . oovveninvneinrennes 66,766 $98,818 03 1,419 81,436 4
Pebruary ...... 82,339 85,746 06 1,164 856 35
March ......... 96,457 7,207 1,200 1,027 11
April 41,805 53,864 03 1,124 1.070 49
ay .. 50,218 65,015 92 799 785
June. 56,282 74,067 83 1,016 962 01
July . 66,948 82,959 70 1,1 1,115-35
Augus 79,058 ,452 615 649
Septem ,019 104,850 54 691 669 03
October 99,995 8,260 48 849 947
November. 84,052 104,298 5! 786 969 77
December............coooo. ..l 113,955 113,871 72 451 626 62
Total....co.coceeviennnnann, 922,994 91,088,504 26 11,120 $11,115 35
- PIKE COUNTY. SULLIVAN COUNTY.
January «....oooeieiiiiieeenas 58,638 $48,542 56 157,521 $104,955 00
February .. 46,281 ,300 122,053 93,230 38
52,274 43,478 35 129,168 96,240 74
26,807 W44 7 100,227 2,658 38
27,868 28,825 104,804 84,547 27
28,883 28,422 16 117,979 97,825 52
+203 30,552 88 ~120,818 101,758 77
34,612 38,305 140,739 117,939 01
44,843 42,419 56 142,610 128,671 07
54,404 50,062 51 142,075 3,602
39,449 37,912 65 133,776 125,746 77
43,016 40,065 91 141,568 2261
Total..coovreeennniiianann, 484,258 84494931 99 1,563,338 81,264,436 99
!
VANDERBURGH COUNTY.| VERMILLION COUNTY.
January ... 28,035 $18,645 59 74,010 $53,347 68
February 661 16,198 87 81,861 60,535 37
are 13,278 11,954 71 84,634 62,306
April ...... 9,896 9,988 06 49,138 31,085 39
ay.. 11,439 11,413 49 63,280 51,952 75
June....... 9,600 104172 17 76,445 - 61,036 12
July ..... 12,607 124812 71 84,433 68,105 28
August . 13,791 4 9% 82,472 67,183 38
September 8,465 194254 98 80,170 64,747 20
October . 23,690 25,442 16 7424 67,233 01
November . 366 21,347 83 94,146 80,642 67
December.. 20,830 21,169 25 94,152 80,462 87
Tofal ..oeovevvneiorenannnns | 204,648 192,735 .78 942,165 $748,447 T7
VIGO COUNTY) WARRICK COUNTY.
January . 166,397 $144,136 62 30,886 819,063 78
February 138,269 122,125 61 25,199 15,168 95
March.. 128,887 104,251 85 s 25,481 18,308 34
April... 205,625 ,076 80 20,661 15,191. 91
ay.... 43 105,933 90 15,572 ,953 22
June .. 116,111 103,767 2144 14,707 26
July ..... 137,471 121,859 65 19,967 12,974 32
Angust,..... 37,318 ,838 43 25,554 8,022 1
September. 141329 | 134,227 00 24,744 18,463 02
ctober..... 1,334 937 15 31,701 22,679 58
November. Ceae 139,077 136,766 54 37,0 25,201 21
December.............. cene e 582 151,041 03 37 21,753 05

Matal

1m1e72r | 1403781 R0

8014 481 75
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REVIEW OF COAL TRADE.

\_ " The year just ended has been one of the most remarkable in

the history of the mining industry of the State, more mines having

been opened, more coal produced and more wages paid to em-

ployes. The total production, which reached 9,992,553 gross tons,

shows a net increase of 1,229,356 tons, or nearly fourteen and -

one-fourth per cent. over 1902. This large increase is mainly

‘attributable to the new mines opened, thirty-seven in number,

yet as large as was the increase in production, it would have been
very much greater had it not been for the shortage in railroad
cars and lack of transportation facilities. This is especially true
of the mines along the Southern Indiana Railroad. One mine on
this road, viz: the Black Creek Mine, one of the largest producers

in Greene County, fell short of the 1902 production something

over thirty thousand tons. The Southern Indiana Railroad, how-
ever, was amply able to furnish both cars and transportation to
the mines along its line had it not been for the numerous em-
bargoes laid on the coal from their road by other railroads on
which they were dependent for an outlet. To the general public,
it would seem that the fault for this cé\)nditipn of affairs, attached
to'the railroads, yet, before placing the blame, it would be well to
recall the following factors which should be taken into considera-

tion, viz: the number of new mines that have been opened within .

the year, the number of railroad cars required to operate a fully
developed mine, at say two-thirds time, and the interval from date
of shipment of loaded cars and the returning of them to the mine,
as well as the excessively heavy freight traffic of all kinds. A
close railroad estimate gives thirteen days as the time required to

ship a car of coal from the Linton field to Chicago and return the-
empty. Owing to transfers and other delays, it is presumed that

the same would hold good for Indianapolis, while at some points in

the gas belt it would require even a greater lapse of time. We must
Tarn hmrar Yom amted 4 n o d 336 vl Lot 4hiad 4lim st

N\
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opéned recently to operate at full capacity, require from twenty

to fifty cars per day. From this it will be seen that the new mines

have been opened so rapidly that the consequent demand for rail-

_ road cars and motive power could not be furnished to meet the

increased requirements.

The market price of coal, while not as high as it was at times
in 1902, on the whole has been very good, ranging from $1.15 to
$1.45 per ton, mine-run, and mines have undoubtedly been opera-
~ ted at a profit. /

" The aggregate wages paid in 1903 amounted to $9,149,572.12,
an increase over 1902 of $2,070,659.00, or nearly twenty and
nine-tenths per cent., while the total number of mine employes was
15,128, an increase of 1, 989, or a fraction over fifteen and one-
tenth per cent. over 1902. The average wages paid to mine em-
ployes in 1902 was five hundred and thirty-eight dollars and

- seventy-seven cents per employe. In 1903 it was six hundred and
four dollars and fourteen cents, an increase over 1902 of sixty-five
dollars-and thirty-seven cents per mine employe.

Considering the time lost at the different mines the above fig-
ures speak well as to'the condition of miners and others employed :
about the mines. ~

NEW INVESTMENTS.

"New investments within the year embrace mainly the opening
of new mines, as reported before, thirty-seven in number, nearly
all of which are equipped with up-to-date machmery, and will be
classed among the largest producers.

IMPROVEMENTS, AND CHANGES IN OWNERSHIP OF MINING
PROPERTIES.

One hundred and sixty-eight thousand seventy-one dollars and
ninety-six cents was reported to this office as having been spent
on improvements of various kinds at Tndiana mines, during the
year 1903. Owing to the large increase of new mines, and the
fact that the purpose for which the money was used was not always
reported, it is presumed that a part of that sum was expended in
asominnine the new mines v \
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The following will show the changes in ownership and some of
the most important improvements that have been made:

The Rebstock, a new block coal mine, in Clay County, was
opened during the summer by the I. McIntosh Coal Company,
changed ownership in November, and is now owned and operated
"by the Crawford Coal Company, who classes it as their No. 9
Mine.

The Rob Roy, also a block mine, located near Brazil, owned by
the Andrews Coal and Mining Company, was purchased during
the summer by the United Coal Company, who.operated it a short-
time before abandoning.

The Otter Creek Coal Company have equipped their Mary /
Mine, in Parke County, with six electric chain machines.

The Petersburg Mine, in Pike County, owned by the J. Wooley
Coal Company, of Evansville, was purchased during the month
of June by the Muncie Coal and Mining Company. They have

made extensive improvements with a view of increasing the capac-
ity of the mine.

The S. H. Wulfman Coal Company, Pike County, have ex-
pended  several thousand dollars in improving their Hartwell
Mine, building a new tipple, equipped with shdker screems, in-
stalling electric motor haulage, which should give the mine a
capacity equal to any mine in the southern part of the State.

The Rainbow Coal and Mining Company, Sullivan County,
.madé some very extensive improvements at their Caledona Mine,
equipping the hoisting shaft, remodeling the tipple, head frame,
etc. They equipped the mine with electric. mining machines and
motor haulage, in addition to having sunk a new air shaft at the
head of the workings, equipping it ‘with a high-gpeed electric fan,
from which excellent results have been obtained in the way of
ventilation. i

The Mildred Mine, in Sullivan County, is a new mine opened
late in the fall by the Busron Coal Company. The J. Wooley
Coal Company purchased this mine about the time the mine was
completed and ready to ship ‘coal.

The Brazil Mining Company and the Miami Coal Company,
in Vigo County, formed a consolidation in November, and are
now operating under the name of the latter company.
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The Big Four Mine, Warrick County, located at Boonville, and
the DeForest Mine, located at DeForest, both of which were
formerly ventilated by furnace, have been equipped with fans,
and in both instances excellent results have been obtained.

The Victoria Mine, located near Linton, Greene County, for-
merly owned by the Victoria Coal Company, was purchased early
in the year by L. T. Dickason. This mine is operated under the
original name.

The Island Coal Company, Greene County, have replaeed the
rope haulage in their No. 2 Mine, with electric motor haulage.

The Greene Valley Coal Company, Greene County, have in-
stalled a box car loader at their Greene Valley Mine, which proved
of great value during the busy season when cars were scarce.

The Lattas Creek Coal Company, Greene County, and the
Northwest Coal Company, have installed box car loaders.

The Lynn Coal Company, Knox County, was reorganized dur-
ing the year, and their mine, which was formerly operated as a
wagon mine, supplying the town of Bicknell and the adjacent
country, now has a mine switch from the main line of the 1. & V.
Railroad. The mine has also been thoroughly equipped with up-
to-date machinery, including shaker screens. At._present it has
a capacity of about five hundred tons per day, employing seventy-
five miners.

O’Cara King & Company purchased the Lyford Mine, in Parke
‘County, in April. The Wabash Valley Coal Company formerly
owned this mine. The present Company equipped the mine with
electric chain mining machines and other modern improvements.

NEW MINES.

Thirty-four bituminous and three block coal mines have gone
into operation within the past year, distributed in the different
counties as follows:

Clay County, six ; Daviess County, two ; Fountain County, one;
Greene County, six; Knox County, one; Parke County, three;
Sullivan County, ten; Vermillion County, two; Vigo County,
five, and Warrick County, one. Twenty-three of these, as shown
by the following table, are hand or pick mines, while of the re-

2 i Lawswbnnn thora are three eamhnreccod a1 Blinehor mMo-
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chines, and eleven electric chain machine mines, which with few
exceptions are equipped with the latest improved mining ma-
c¢hinery of all kinds, such as self-dumping cages, shaker screens,
box car loaders, first motion hoisting engines, ete., incident to
handling a large output of coal and preparing it to suit the vari-
ous market demands. :

In the following table will be found the names of the com-
panies’ owning and operating these new mines, the names of
the mines, the railroad on which they are located, the geological
number and thickness of coal seams, the depth and size of shaft,
the kind of mines, the kind of machines used, when mines were
commenced and when first shipment of coal was made.




TABLE OF NEW MINES.
BLOCK MINES.

CLAY COUNTY.
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GREENE COUNTY.

oosier Coal Co............. .| Hoosier No.2........ Southern Ind..... 4 7 48 | 9x17 | Machine..| Elec. chain.|............ 11, ’03
orth Western Coal Co. North Western No.3 d IV .| 5 76 | 9x 18 | Machine..| Elec. chain. 8,702 2, ’03
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ittle Giant Coal Co.......... ...| Little Giant ......... Machine..| Elec. chain.| Fall, '02 ,’03
ndiana Hocking Coal Co. . ..| Lablanch ............ Machine..| Elec. chain. 8,’03 12, ’03
ruilettes Creek Coa.l Co.... Bruilette’sCr’k No 6 Machine..| Elec. chain.| Fall, ’03 y

. Woolley Coal Mildred.............. Machine..| Elec. chain.| 5-10,°03 12,03
sland Coal Company Island No. 4.. . Piek......].ccoviienaann. 3,’03 11,03
nmming Coal Ce...... .| Cummins . Machine..| Comp. air Fall, ’02 y
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TABLE OF NEW MINES—Continued.

BITUMINOUS MINES8—Continued.
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g . « 5
'S 's f\ & ~ ] . g 2
; 35 | 3 a | a S8 g 2 g8
COMPANY. MINE. 3 el Eg | B | 2 e ws EE )
' g s88| B8 [ g | ® 2% =3 58 @
= Sz | 28 | 5 | 8 iy S &5 &
=] -] = =1 5] = e a = .
Clinton Coal Company ... Crown Hill No.2....| C. & E.I VII | & 151 | 8x16 5.1, '03 7-14,°03
Brazil Block Coal Co Rhoades. ............ C.&E VII | &6 100 | 8x17 Fall, *03 10-1,°03
VG0 COUNTY. .
Miami CoalCo. ..vvvvvnneniinnnnnn. Miami No.2......... C.&E. 1. ...| VI 6’ 6 50| 8x 1§ ) Pick......].ceiei i i BSpring,’03 5-1, 03
Deep Vein Coal Co... .| Deep Vein. .... .| Vandalia . VI | ¢ 170 | 8x 10 | Pick .|Spring,’03 -1,
Sugar Creek Coal Co. .| Sugar Creek ..... .| Vandalia . \ & 105 (110x 20 | Pick......|oove ceeevnii|nenniiinns 10-20, 03
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Nore.—There are two seams opened at the Twin Mine, viz.,
No. IV and No. V. 'No. IV is found at a depth of one hundred
and fifty feet from the surface, carrying four feet in thickness.
No. V lies at a depth of fifty-six feet from the surface, six feet
thick, and is opened by a double shaft nine by thirty feet in
size, the coal from both being hoisted from the same opening.
The steam boilers, hoisting engines, dynamos and other machinery
are concentrated into one power plant, thereby causing a con-
siderable saving in steam and electric power, labor and fuel,
which are necessary to generate such power and operate the ma-
chinery, as well as labor in many other departments in and about
d mine. There is also a saving in mine buildings, as one black-
smith shop, one carpenter shop, one powder magazine, one fan:
and fan house, one mule barn, etc., will answer for the two
mines. - '

In addition to the above, the No. TV mine has been equipped
with a system of light motor haulage with which it is the purpose
to gather the coal direct from the working faces. If successful
(there being no good reason why it should not) this will result
in an immense saving in the cost of brushing the roadways for
height, which on account of the thinness of the coal seam, would
be necessary if mule haulage were used.

The sinking and equipping of & mine in this manner, with
the existing conditions, is the first attempt of the kind in the
State, and results are being very closely watched by those inter-
ested in mines and mining. The success of the motor haulage
is especially interesting to the general public, as a problem will
then perhaps have been solved which will place some of our thin
eoal seams on a better competitive basis with the thicker ones,
and in many instances making it possible to operate mines at
a profit in certain coal fields which are now considered worthless
on account of such conditions as referred to above, thereby en-
hancing the value of such lands, also adding greatly to the value
of workable coal in the State, the latter being a factor which
at some future day will become an important one in connection
with our fuel supply.
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ABANDONED MINES.

Table Showing Names of Mines, Company and Month of Abandonment.

Naun or MINE. CoMPANY, CouUNTY. ' MoxTn,
Braszil Blook No ....... Brazil Bloék Coal Company November.
art No.5 . .1 Brazil Block Coal Company ..{ March.
Briar Hill . Clay Cl‘% Coal Company .. .| Maroh.
Eureka No. Eureka Block Coal Compan January
. Pratt........ .| Coal Bluff Mining Company. uly.
Silverwood No. 3 . ...| Ind n.na. Bituminous Coal ompany .[ October
Silverwood No.2 ......... India ituminous Coal Company February.
Bruilette’s Creek No.4...| Bru lette 8 Creek Coal Company ... .| January,
Brick Works.. Terre Haute Brick and Pipe Co. ..| June.
Nlekel .Plste ...| Bragil Mining Company ........ ..| September.
Ray . - .| Seeleyville Mining Company .. .| February.

1

Labor conditions, as a whole, have been very satisfactory during
the year, there having been but few strikes, other than local, and
these usually lasted but a few days. The strike at the Black
Creek Mine, during the summer, originating over the discharge
of a driver for beating a mule, was of longer duration than any
other. It was in effect some three weeks. We give herewith
the Terre Haute and Brazil Agreements.

TERRE HAUTE AGREEMENT.

APRIL '1, 1903, 20 MarcH 31, 1904.

Pursuant to an agreement made between the Coal Operators and
United Mine Workers of America of Illinois, Indiana, Ohio and Pennsyl-
vania, made at Indianapolis, Ind., February 7, 1903, the price of mining
for bituminous coal in the State of Indiana shall be 90 cents per ton of
2,000 pounds for screened lump coal, made over a standard screen, and
55 cents per ton of 2,000 pounds for run-of-mine. That further details
in scale of prices for pick and machine mining in the State of Indiana '
for one year, beginning ‘April 1, 1903, shall be as follows:

The standard height of coal in Indiana shall be 3 feet 6 inches, ex-
cepting In mines already opened, where the standard height shall be 3
feet 3 Inches. All coal less than 3 feet 3 Inches In thickness and over 2
feet 9 inches, the price shall be 98 cents per ton for screened lump coal,
and 64 eents per ton for mine-run coal. All coal less than 2 feet 9 Inches
and down to 2 feet 6 inches, the price shall be 106 cents per ton for
screened lump coal and 65 cents per ton for mine-run coal.

Narrow entries 7 to 9 feet wide, $1.868} per yard.

‘Wide entries 12 feet wide, $1.161%% per yard.

‘Wide entries shall not be more than 13 feet nor less than 11 feet.
In the event of a 10 or 11 feet entry being demanded by the operator,
narrow entry prices shall be paid, if 14, 15, 16 or 17 feet entries are de-
manded the wide price shall be paid.
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The right of the operators to drive an 18 foot room when necessary
shall not be questioned.

BrrAx THROUGHS.

Break throughs between entries shall be paid for at entry prices.

Break throughs between rooms, when sheared or blocked, shall be
paid for at entry prices, but no break throughs shall be driven without
consent of the operators. Nothing herein shall interfere with the law

governing break throughs. )
. RooM TURNING.

Room furning ..........cciiiiiiii ittt $4 50
Room necks to be driven 12 feet in"and widened at an angle of 45
degrees when so desired by the operator. - Any distance in excesg of above
shall be paid for proportionately, but no room neck shall exceed 15 feet.
‘When room necks are driven 12 feet wide, the price shall be 5% of regular
price, or $2.8114.

' : MacHINE MINING.

Inentries7t09feetw*ld.e..............f .............. . $134
In entries 12 feet wide, 8% of price for narrow entrles, or 83%. Nar-
row work after punching machines shall be sheared when demanded by
the operator. Narrow work after the chain machine must be done in a
workmanlike manner.

Breaxk THROUGHS.
Break throughs between entries, same as entry prices. Break

throughs between rooms shall be paid for at same price when similarly
driven.

Room TurNINnG—$3.37%.

Room necks to be driven 12 feet in and widened at an angle of 45
degrees when go desired by the operators. Any distance in excess of
above shall be paid for proportionately, but no room neck shall exceed
15 feet. When room necks are driven 12 feet wide, price shall be 5 of
regular price, or $2.10.

!

' Day Work ror PuncHiNG MACHINE.

Machine work, when paid for by the day, shall be for:

MachiDe PUNDET . .....cciuiivurnruneoannreronecncnasosas $3 17
= ] T N 2 56

Day Worg, CHAIN orR CUTTER BAR MACHINE.

‘When pald for by the day, shall be for:
Machine runner ........cocvrieeienenenreennneennneennn $3 01
B =) 2 3 01
Day work by machines shall apply only to opening new mines and
defective work, such as. horsebacks, etc.
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Price PErR ToN For MACHINE MINING For PuNcEmG MA'CHIN‘E.

Vandalia track and north thereof:

Screened lump.—Runner, 111 cents; helper, 104 cents; loadmg, shoot-
ing and timbering, 50 cents. Total, 72 cents.

Run-of-Mine.—Runner, 7% cents; helper, 7 cents; loading, shooting
and timbering, 3014 cents. Total, 45 cents.

South of Vandalia track:

Screened Lump.—Runner, 1015 cents; helper, 9 and 8-10 cents; lo:iding.
shooting and timbering, 52 and 2-10 cents. Total, 72 cents.

Run-of-Mine.—Runner, 6 and 6-10 cents; helper, 6 and 6-10 cents; load-
ing, shooting and timbering, 32 and 3-10 cents. Total, 45 cents.

¢ For CHAIN MACHINE

Screened Lump.—Runner, G145 cents; helper, 614 cents; loading, shoot-
ing and timbering, 56 cents. Total, 6814 cents.

Run-of-Mine.—Runner, 4 cents; helper, 4 cents; loading, shootmg and
timbering, 3434 cents. Total, 421% cents.

Machine shovels shall be, furnished by the operators, but when re-
placed the old shovels must be returned, and in case of careless breaking
or destruction, the helper shall pay for the shovel so destroyed.

BLACKSMITHING.

Price of blacksmithing shall be 114 cents on the dollar.
Sharpening shall be done in a workmanlike manner, and men shall
not have to wait for their tools. :

Day Lasor,

Inside day labor shall not be less than $2.56 per day of elght hours
when men are employed. And for outside day labor on and north of the
B. & 0. 8. W,, the minimum price shall be $2.021% per day.

South of the B. & O. S. W, the Drice shall be 2014 ceunts per hour.

All outside day laborers working at the mines, excepting weighmas-
ters, flat trimmer and dumper, who shall be regarded strictly as company
men, shall be recognized as members of the United Mine Workers of
America, and present conditions and hours of labor shall prevail during
the existence of this contract; and, provided further, that in emergencies
or in the absence of any regular employe the right of the operator fo em-
ploy men not members of the United Mine Workers of America for out-
side day labor, shall not be questioned.

Any and all flat trimmers shall dock for dirty coal.

DEAap WORK.

1. It is agreed that the companies shall have the working places as
dry as local conditions wiil permit, and said working places shall be in
working condition at time of starting work in the morning. If any com-
panies shall fail to have said working places dry or reasonably so oune
hour after starting time two successive days, the company shall, if said
fallure is traceable to neglect or carelessness of the company’s agent,
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give miner or miners so affected other work or pay him or them for
time so lost. .

2. The question of slate in or over the coal shall be and is regarded
a local question to be taken up and adjusted by the methods provided in
the annual Terre Haute agreement for the settlement of disputes. Pro-
vided, however, that established usages and prevailing conditions shall
not be changed except in new mines where they have not been considered
and adjusted.

3. Where bottom coal is excessively hard to take up, the operator
shall have the option. If he demands that it be taken up he shall pay
extra therefor. Provided, that where coal so left shall exceed 4 inches
in thickness it shall be taken up by the loaders and paid for by the
machine men, but this shall not apply when caused by sulphur boulders,
rock or any unusual condition. And whenever there shall arise a dispute
between any loader and boss, or committee and boss, as to whether the
bottom coal in any room is ‘“excessively hard,” the company interested
shall select a man who shall take up onec-third of such bottom coal, and
if by such test it requires more than forty minutes to take ip all the
bottom coal in such room, then the loader shall be paid at the rate of
30 cents per hour for such time so required in excess of forty minutes.
This is to apply to the No. 4 vein of Linton coal.

GENERAL.

1. When the coal is paid for mine-run, it shall be mined in as good
condition as when paid for on the screened lump basis, and, when loaded
on the miner’s car, it shalf, as nearly as possible, be free from slate,
hone coal, or other impurities, and, if it can be shown that any miner
persistently violates the letter or spirit of this clause, he shall be dis-
charged. Persistently, as used in this clause, means three cars the first
week and two ears in any succeeding week. Nor shall he load an undue
proportion of fine coal in any one car, but shall see that the fine coal is
mixed with the large coal in such a way as to make a fair quality of mine-
run coal. This provision for cleaning coal and pepalty for failure also
applies to screened lump coal.

) 2. The semi-monthly pay shall continue until the constitutionality
of the law providing for weekly pay shall have been passed upon by the
Supreme courts of Indiana and of the United States.

3. The time for beginning work in the morning and the length of
intermission at noon shall be considered a local question.

4. That the above scale is based upon an eight-hour work day; that it
is definitely understood that this shall mean eight hours’ work at the face,
exclusive of the noon time, six days in the week or 48 hours in the week,
and that no local ruling shall in any way deviate from this agreement,
or impose conditions affecting ‘the same, but any class of day labor may
be paid at the option of the operator for the number of hours and frac-
tion thereof actually worked at the hour rate, based on one-eighth of the
scale rate per day. Provided, that when men go into the mine in the
morning, they shall be entitled to two hours’ pay whether the mine works
or not, excepting in event of a mine being closed down by action of any
member or members of the U, M. W. of A,, the two hours’ pay shall be
forfeited. :
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RE@ARDING DRIVERS.

AN
~ They shall take thelr mules to and from the stables, and the time
required in go doing shall not include any part of the day’s labor, their
work beginning when they reach the change at which they recelve empty
cars, but In no case shall a driver’s time be docked while he is walting
for such cars at the point named. -

5. Inside day work may be done upon idle days, and In case of emer-
gency on overtime.

6. It 1s agreed that if any difference arises between the operators
and the miners at any time, a settlement shall be arrived at without stop-
ping the work. If the parties immediately affected ean not reach an
agreement themselves, the question shall be referred without delay to a
board of arbitration consisting of two operators, selected by the operatqr
interested, and two miners, selected by the local union of the TUnited
‘Mine Workers of America Involved. In the event of these four being
unable to reach a decision, they shall select a fifth man, and the decision
of the board. so.constituted shall be final, but no miner or operator di-
rectly interested in the differences shall be a member of such board.

Nothing in the above shall be construed as excluding officers of the
miners’ or operators’ associations, nor mine superintendents.

7. The dutles of the mine committee shall be confined to the adjust-
ment of disputes between the mine boss or superintendent and any of
the members of the United Mine Workers of America, working in and
around the mines, except as hereinafter set forth in Article No. 16. In
case they fail to agree, they shall proceed to adjust the trouble by the
selectlon of an arbitration board as provided in Article 6 of this agree-
ment. The mine committee shall have no other authority, nor exercise
any other control, nor in any way interfere with the operation of fhe
mine, and, for violation of this agreement, the committee or any member
thereof or mine boss or superintendent shall be discharged. .

8. That under no circumstances will the operator recognize or treat
with a mine committee or any representative of the United Mine Work-
ers of America, during the luspensmn of work, eontrary to this agree-
ment.

9. The operator shall have the privilege of workmg a night shift
for cutting coal with machine. All men so employed shall be paid 28
‘cents extra for each hours’ work at night, in addition to the scale price
per ton.

10. Work on driving entries and drawing pillars may be by double
shift, at the option of the operator.

11. This contract shall in no case be set aside because of any rules
of any local union of the U. M. W. of A. Nor shall there be any rules
made controlling or affecting the operations of the mines nor shall any
change be made in accepted rules without the operators and miners first
consulting and agreeing thereto. :

12. Coal may be dumped as slowly as the operator may find necessary
to thoroughly screen it, even if the car is brought to a stop, but it shall
not be dumped in such a way as to throw the coal over the car door or
unnecessarily break 1t
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13. Any miper knowlng his place to 'be unsafe, shall protect same
without delay and shall go into the inine for that purpose outside of reg-
ular hours and on idle days.

14, No restrictions shall be placed on the amount of coal which ma-
chines may mine, nor oo the number of cars that any miner may load in
any specified time.

Men shall work double in Wide entries at option of operator in devel-
oping the mine or for running entries for purpose of increasing pro-
duction.

Enough extra loaders shall be employed in each mine so that the full
complement of loaders agreed upon to follow each machme shall be at
work every day that the mine hoists coal.

Where three places are now given to two loaders the custorn shall
continue.

No more than three places for two men nor two places for one man
shall be allowed. In mines where the coal averages 6 feet high or over,
rooms 30 feet wide or over equipped with two tracks shall be considered
double places, and two loaders may be limited to two such places.

In Sullivan county where men work double in two rooms 25 to 30
feet wide with track up the center, the custom shall continue.

Whenever a new mine is opened it shall be governed by the same
rules existing in other contiguous mines in the same vein of coal.

15. The price of powder. per keg shall be $1.75. 'The miners agree
to purchase the powder from their operators, provided, it is furnished of
standard grade and quality, that to be.determined by the operators and.
expert miners jointly where there is a difference.

16. Engineers shall be pald the present rate of wages, thus 121 per
cent. advance. Eight hours shall constitute a day’s work. But the
engineers shall outside of regular hours, hoilst and lower the men, and
in addition shall perform all the duties which necessarily and usually
pertain and belong to an engineer’s position, and shall not receive any
extra pay therefor. It is agreed further that no hoisting engineer shall
be subjected to the interference or dictates of the mine commiftee nor
the local unions, but all the differences between the engineer and his
employer shall be adjusted by the officers of the U. M. W. of A. and
employer interested.

17. The prices now paid firemen and blacksmiths, together W1th pres-
ent condition of employment and hours of labor, shall continue during.
the existence of this contract, plus 12% per cent. advance.

18. It is further agreed that the operators shall offer no objection
to the check-off for the check-weighman and for dues for the U. M. W.
of A., provided that no check-off shall be made against any person until
he shall have first given his consent in writing to his employer This
applies to all day work as yell as miners. .

s
SHoT FIRERS.

Present conditions as to shot firers shall continue until a commis-
sion composed of one. miner, to be selected by the Ul}ited Mine Workers
of America of District No. 11, one operator, to be selected by the Bitumin-
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ous Coal Operators’ Association of Indiana, and Professor Robert Thurs-
ton of Cornell College, an expert engineér, shall be appointed.

Such commission shall, as soon as possible, examine the so-called
dangerous pick mines in the state of Indiana and decide whether or not
it is necessary to employ shot firers in any of sald mines on account of
gas, dust or other causes beyond the control of either niners or operators,
the present methods of mining not to be considered as being beyond
control.

If a majority of such commission shall decide that it is necessary

that shot firers be employed in any mine and shall sign a report to that-

effect, then shot firers may be employed by the miners in such mine,
who shall pay them for their services, and such shot firers shall be wholly
in the employ of the miners and in no manner whatever to be the agents,
servants or emf)loyes of the owners, operators or managers of the mine.

The owner or operator of any mine where the commission decides
that it is necessary that shot firers be employed and where they are so
empl()yed by the miners, shall pay to the local union an amount of money
equivalent to one-fourth cent (14 cent) per ton of mine-run or two-fifths

(%6 cents) per ton of screened lump of the output of said mine,

It being agreed and understood that such payment to the local union’

shall not directly or indirectly be considered as or construed to be a pay-
ment by the owner or operator of any part or portion of the services
rendered by shot firers for the miners.

It Dbeing further expressly agreed and understood that in any mine
where shot firers are employed that the relation, of master and servant
shall exist wholly between the miners and the shot firers and that such
relation shall not obtain as between the owner or.operator of the mine
and the shot firers.

The expenses of such commission shall be borne equally Ly the United
Mine Workers of America of District No. 11, and the Bituminous Coal
Operators’ Association of Indiana, except that the Operators’ Association
shall alone bear the expenses occasioned by the appointment and services
of the expert engineer. )

In behalf of the Indiana Bituminous Coal Operators’ Association:

J. C. KOLSEM, President. ’
P. H. RENNA, Secretary.

United Mine Workers of America, District No. 11:

GEO. HARGROVE, President. .
: J. H. KENNEDY, Secretary.
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BRAZIL AGREEMENT,

CONTRACT.
Pick MiNxiNg ScaLe rdn 1908.

Contract between the Oper;itors, Miners and Day Laborers of the
Brazil Block Coal Distriet from April 1st, 1903, to April 1st, 1904:

‘1. Entered into this first day of April, 1903, between the Operators’
Scale Committee of the Block Coal District and the Executive Board of
the United Mine Workers of America, representing District No. 8.

2. Pursuant to a contract made between the Coal Operators and
United Mine Workers of Ameriea, of Indiana, 1llinois, Ohio and Pennsyl-
vania, made at Indianapolis, Ind., February 7, 1903.

3. The price for mining screened block coal in the Block Coal Dis-
trict of Indiana shall be one ($1) dollar per ton of 2,000 lbs,, it being un-
derstood also that the ‘price for digging unscreened coal shall be an
equivalent of the price paid for screened coal. .

4. That further details in the scale of prices for pick mining in their
Block Coal districet shall be as follows: '

5. The payment for low coal shall be upon the following scale:

6. For all coal two feet ten inches and under three feet one inch, one
dollar and five ($1.05) cents. ‘

7. For all coal under two feet ten inches one dollar and ten cents
($1.10). e O
8. The price of yardage shall be as follows:

Single yardage in coal 3 ft. 1 in.orover................. $1 00
Double yardage in coal 3 ft. 1in. or over................ 2 00
Gob entries in coal 3 ft. 1in.orover.................... 1 50
Gob entries in coal 3 ft. 1 in. or over, without brushing. . 50
Single yardage in coal 2 ft. 10 in. and under 3 ft. 1 in.... 1 05
Double yardage in coal 2 ft. 10 in. and under 3 ft. 1 in... 2 10
Gob entries in coal 2 ft. 10 in. and under 3 ft. 1 in....... 1 57%
Gob entries in coal 2 ft. 10 in. and under 3 ft. 1 in. with-

out brushing ...........c it iiiiiiienn... e eeeaea 52145
Single yardage in coal below 2 ft. 10in................. 110
Double yardage in coal below 2 ft. 10 in................ 2 20
Gob entries in coal below 2 ft. 10in.................... 165
Gob entries in coal ‘below 2 ft. 10 in. without brushing... 55

All entries to be driven when required by the operator, 5% feet in
the clear in height, and the miners agree to gob the dirt, whpn he is not
required to take it more than the distance of six Fooms back from the
last break through, and when the dirt is hauled by a mule, then the
miners agree to unload the same at a.distance of not more than ‘eight
rooms back from the last break through from the face of the entry. This
agreement shall apply to all the block coal mines in the Block Coal Dis
trict, with the exception of the Present No. 1 and No. 2 Superior mines
. of the Zeller & McClellan Company, and in these two mines the same
conditions shall continue as were in.force during the year just ending,
viz., The miners shall continue to gob the break throughs. Twenty-five
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cents per yard shall be pald extra for all double yardage when the same
is worked double shift, and 12% cents per yard for all single yardage
when same is worked double shift.. Work on driving entries and drawing
‘pillars may be double shift at the option of the operator.

It Is further agreed that the MclIntosh & Co.. mine will submit to an
investigation relative to the time that the companies commenced gobbing
the dirt, and that said company will abide by the decision of the joint
board relative to the operators’ right to have the dirt gobbed at these
mnines,

9. Inside day scale:

TrACK 1aFErS & vuvririen et irinenenenenseneecenennans .. $2 56
Track 1ayers’ helDers . ......vvvnririneeserenreennnnnnns 2 56
TTADPPETS «vveevvnn. ettt et e aaaaaa veeeedd. 113
Bottom CAZETS . ..vvvevrrrnrennnnnneonns P U . 526
Drivers ....... e e e ee e e aanas 2 56 -
Trip riders ................ Ceeeteteasossrossesananana . 256
Water haulers ..................... itieieets e 2 56
Timbermen, where such are employed............. ceeeen 2 56
Pipe men, for compressed airplants. .. .................. 2 50
All other inside day labor. ...........cciiiiiuiinninnnn. 2 56
BlackSmIths . ....ovvirinrvrenennrrranenenenns Ceeeene. 285

All ouitside day labor shall receive 1214 per cent. advance

10. The firemen and night pumpers shall be paid at the rate of twenty-
four (24) cents per hour for their labor. The above wage is based on an
eight (8) hour work day, but in the event the operator desires it, the fire-
men and night pumpers are to work overtime to the extent of not more
than two hours in any one day or shift. :

However, it 1s understood that In the event of an emergency, the
firemen and night pumpers will not limit. their time but-continue working
until such emergency is past.

11. Where a miner is working a deficient place, and is being paid by
the*day, his pay shall be $2.60 per day, and if he uses his own tools
during such time, he shall be paid 10 cents per day for the use of same.
The operator shall ha.ve the option of furnishing the teols for any such
work.

12. The price of blacksmlthing shall be 114 cents on the dollar,

13. Semi-monthly pay shall continue until the constitutionality of the
law providing for weekly pay shall have been passed upon by the Supreme
courts of Indiana and of the United States.

14. The miner shall not be compelled to load his coal more than six
feet from the face at beginning time.

15. Inside day work may be done upon idle days, and in case of
emergency on overtime,

16. The hour to begin work in the moming shall be seven (7) a. m,,
with thirty minutes’ stop for dinner, and begin shooting at 3:30 o’clock p.
m., from April 1, 1903, to October 1, 1903, and from October 1, 1903, to
April 1, 1904, the mines shall start at seven-thirty a. m., with thirty min-
utes’ stop for dinner, and begin shooting at 4:00 p. m,, and that no shoot-
ing shall be done at the mine except by mutual consent between the bank
boss and the bank committee, and in the event tihat the mine is to work

| B N . N
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a half day it shall be the duty of the mine boss to notify the bank com-
mittee of the fact.

17. That eight hours a day means eight hours’ work in the mine at
the usual working places for all classes of inside workmen. This shall
be exclusive of the time required in reaching said working places in the
morning and departing from the same at night.

18. The miners hereby agree to do all the propping in their rooms,
except setting of props required to break the bottom in shooting the same,
.and if any props are loosened or displaced, thereby endangering the safety.
of the workmepn, the miners agree to reset the same.

19. It is also agreed on the part of the operators not to require the
miners to put down their own road, and bottom shooters may lay the
road in the rooms when required.

20. Also to give eagh miner as near as possible an equal turn of cars,
and not to allow any day hands to load coal on idle days.

21. No miner shall be discharged or discriminated against because of
his refusal to do work by the day when called upon by the pit boss.

22. It is also agreed not to require miners to load or clean falls unless
they are caused by some fault of the miner not properly timbering his

- working place, or his having shot or otherwise caused his timber to become
_insecure, in which case it will be the duty of the miner to put his place
"in good order again. )

'23. It Is further agreed that if any dlfferences arise between the
operator and miner at any pit, settlement shall be arrived at without
stopping of work. If the parties immediately affected call not reach an
adjustment between themselves, the question shall be referred to the Ex-
ecutive Board of the United Mine Workers of America, representing Dis-
trict No. 8, and an equal number of operators, whose actions shall be
final, but no miner nor operator interested in the differences shall be a
member of said committee.

24, The duties of the mine committee shall be confined to the ad-
justment of disputes between the mine boss or superintendent and any
of the members of the United Mine Workers of America, working in and
around the mines.

25. Regarding drivers: They shall take their mules to and from
the stables, and the time required in so doing shall not include any part
of the day’s labor. Their work beginning when they reach the parting at
which they receive empty cars, and in ne case shall the driver’s time be
docked while he is waiting for said cars at tbe point named, but when
the men go into the mine in the morning they shall be entitled to two
hours’ pay, whether or not the mine works the two full hours, but after
the first two hours, the men shall be paid for every hour thereafter by
the hour, or for each hour’s work or fractional part thereof. If for any
reason the regular routine of work can not be furnished inside labor for
a portion of the first two hours, the operators may furmsh other than the
regular labor for the unexpired time.

26. That under no circumstances will the operators recognize or treat
with a mine committee or any representative of the United Mine Workers
of America, during the suspension of work, contrary to this agreement.

27. The Block Coal District of Indiana may continue the use of the
diamond bar screen. the sereen to be seventv-two (72) feet superficial area.
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of uniform size, one and one-quarter (114) inches between the bars,
free from obstructions, and that such screen shall rest upon a sufficient
itumber ot bearings to hold the bars in proper position.

28. It is hereby further agreed that track layers may begin work on
top before the usual time of hoisting coal in getting track material ready
to send down on the cage, and that the time required in doing so shall be
a part of the eight hours’ work.

© 29. In ecase of emergency work, the mine boss shall consult with the
mine committee, and if they approve of the work being done on overtime.
the men engaged thereon shall not be required to lay off until their time’
is equalized with the others working in the said mine. .

30. The Crawford Coal Company in their mines at Center Point may
continue to do the brushing in thie entries where the coal is 3 feet 1 inch
and under in thickness.

31. This contract is entered into in good faith by both parties, and
there is to De no deviation from it by the operators, miners, laborers or
any local union. [

Committee on behalf of the Operators for the Block Coal District:
JAS. H. McCLELLAND,
WM. M. ZELLER,
W. E. EPPERT,
JAMES T. ANDREW,
A. H. ZIMMERMAN.

Executive Committee District No. 8, United Mine
" Workers of America, for Block Coal Miners:
JAMES CANTWELL,
WILLIAM HUSTON,
WM. TREAGER,
WILLIAM WILSON.

CONTRACT.
MAcHINE MiNING ScALE For 1903.

Contract between the Machine/Operators of the Block Coal District
and the Executive Board District No. 8, United Mine Workers of America,
governing prices and conditions of mining in Machine Mines Block Coal
Distriet:

1. Entered into this first day of April, 1903, between the Operators’
Machine Mines of the Block Coal District, and the Executive Board of
the United Mine Workers of America representing Distriet No. 8.

2, Pursuant to a contract made between the Coal Operators and the
"United Mine Workers of America of Illinois, Indiana, Ohio and Pennsyl-
vania, made at Indianapolis, Ind., February 7th, 1903. .

3. The price for loading, shooting, timbering, laking care of all draw
slate that is four (4) inches and under in thickness, in rooms and entries,
shall be fifty-three and one-half (531%) cents per ton.

Price for entry driving, 6 to 9 ft. wide, fifty-three and one-half (531)
cents per yard.

Price for entry driving, 9 to 12 ft. wide, thirty-two and one-half (321%)
cents per yard.
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The loader agrees to keep the bug dust and draw slate back 14 ft.
from the working face. ,

All entries more than 12 feet in width shall be paid same as rooms.

Machine Runners and Helpers to be paid twenty-five (25) cents per
ton, and when working by the day, machine runners to be paid $3.033;
per day. Helpers, $2.70 per day. Motormen receive 121% per cent. increase
on present wages. ‘ .

Entry driving, 6 to 9 ft. wide, Machine Runner to be paid 25 cents
per yard.

Entry driving, 9 to 12 ft. wide, Machine Runner to be paid 16 cents
per yard. ‘

It is further agreed that where there is not sufficient room to gob the
bug dust and draw slate, the loader will load it in the bank cars and the
company will uuload it.

It is understood that there shall be nothing paid for room turning or
low coal, and there shall be nothing charged for blacksmithing.

There shall be no discrimination against any employes.

That the system of loading coal in-machine mines be on the following
basis, to wit: :

1. That one man shall have the right to two places where he can take
care of same.

2. That two men shall have the right to three places where they can
take care of same.

3. All others one place.

When a man is off work more than one day, the mine boss shall have
the right to put a man in the places if it is necessary, providing the man
leaves the places in the same condition as near as possible as he found
them. :

The Block Coal District ot Indiana may continue the use of the
diamond Lar screen, the screen\to be seventy-two (72) feet superficial area,
of uniform size, one and one-quarter (114) inches between bars, free
from obstructions, and that such screen shall rest upon a sufficient num-
ber of bearings to hold the bars in proper position.

This agreement to become a part of 'the agreement entered into on
the 1st day of April, 1903, between the Operators’ Scale Committee of the
Block Coal District,’and the Executive Board of the United Mine Workers
of America, representing District No. 8.

On behalf of’ the Machine Operators of the Block ‘Coal District:
BRAZIL BLOCK COAL CO.,
JAS. H. McCLELI.LAND, President.
DIAMOND BLOCK COAL CO,,
JAS, H. McCLELIL.AND, President.

On behalf of the Executive Board District No. 8,
United Mine Workers of America:
, JAS. CANTWETLL,
WILLIAM HUSTON,
WM. TREAGER,
WILLIAM WILSON,
HARRY WRIGHT, .
\ Members M. E. B.
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CONTRACT

BETwEEN THE NATIONAL BROTHERHOOD OF CoAL HoISTING ENGINEERS AND
OrERATORS OF DisteicT No. 8, SieNED MarcH 21, 1903.

1. On and after April 1, 1903, until April 1, 1904, the scale of Hoisting
Engineers throughout the Block Coal District, or District No. 8, shall be
as follows: Where one Engineer is employed, the compensation -shall be

. elghty-four dollars and thirty-seven cents ($84.87) per month. Where
two Engineers are required, the first Engineer shall receive eighty-four
dollars and thirty-seven cents ($84.37) per month, the second seventy-three
dollars and twelve cents ($73.12) per month, and when they change week
about seventy-eight dollars and seventy-five cents ($78.75) per month.

2. It is agreed on the part of the Engineers to be at their work in
time to lower the men and mules, and remain a sufficient time after the
regular working hour to hoist the men and mules from the mine. Also
to keep up all repairs on the machinery, including pumps in the mine.

3. It is also mutually agreed that a licensed Engineer shall be em-
ployed at all times when steam is required at the throttle. Provided,
however, that in all cases where the mine is not hoisting coal, or the ma-
chines are not operated, then, and in all such cases, the Engineers are
required to do their own firing, it being understood that this provision
does not apply to any case where the work 'of the mine may be stopped
in the midst of any one shift. Nor does it cover any case where the fire-
man is required to assist in the washing or cleaning out the boilers on
Sunday.

4. 1t is also fully understood and agreed upon the part of the Brother-
hood of Hoisting Engineers that they will not under any circumstances
allow aftiliation with any other labor organization to interfere with or
prevent their being on duty at any and all times required by the operators,
and that they will not suspend work in sympathy with any other organi-
zation; and further that they will during the continuance of this contract
at all times fully protect all the company’s property under their care, and
that they will operate fans and pumps, and lower and hoist such men or
supplies as may be required to protect the company’s property, and any

"~ and all coal that may be required to keep up the steam at the company’s .
plant. But it is understood that the operators will not ask them during
this perfod to hoist any coal produced by nonunion labor for sale on the
market. ’ ’

5. It is also agreed that only members of the National Brotherhood
of Coal Hoisting Engineers shall be employed in the capacity of hoisting
engineers during the continuance of this agreement, when such members,
competent to fill the position, can be obtained.

6. No Engineer shall lay off or exchange shifts without the consent of
the operators.

7. It is also aéreed that in case of sickness or unexpected absence
of the englneer any other englneer or engineers shall perforn; his duty;
and 1f desired by them his wages for time so absent shall revert to the
englneer performing such duty,
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8. ‘It is also agreed that in 'case of dispute or trouble arising between
he is employed, work shall not
be suspended, but the grievance shall be taken up by the proper officials.

9. It is also agreed upon the part of the operators that they will en-
force a rule forbidding the entering of the engine-room by loafers and
disinterested parties and that they will have cards printed and placed in

any Engineer and the Operator by whom

conspicuous places to this effect.

Signed and agreed to by Operators’ Co:

Engineers’ Committee:

s

mmittee:

JAS. H. McOCLELLAND,
WM. M. ZELLER,

A. H. ZIMMERMAN,
M. H. JOHNSON.

»

LUTHER PULLEN,
ALBERT HIXON. -
T. E. JENKINS,
D. H. COLLIER,
W. C. BIGGINS,
FRANK YOCKUM.
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Showing by Counties the Name of Mine, Number of Tons Screened, Slack and Nut and Mine Run Coal, Total Tons of All ‘Gradea of Coal Pro-
" duced, and the Distribution Thereof ; the Production of Block and Bituminous Coal, Each Being Shown Separately, as is the Machine and

Pick or Hand Mined Coal, .
R BLOCK COAL MACHINE MINES.

CLAY COUNTY.

MacHINE MINED. Pick Mixep. DISTRIBUTION. Wagss Paip
% z 3 5
-] SE = ';'E By
- @ ) ® - ® 4 ® w o . » 2 .
NAME OF MINE.| £ 3 g 05 || & 5.1 & | Cs 3 a _ z
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Bfa.zil Block No. 1| 10,079 | 2,015 15,886 | 11,527 21,171 39 | $19,924 53 | ¢7,283 74 $48,379 66
gy 2 i Ll MR
Tazl J . H o » 'y
Brazil Block No. 11| 1,393 |, 280 #01 | 1497 | 14546 73 3,607 05 [ 25,035 62
Riai)ni?nd No.5 1%6,(204 o 7,{103 11,246 | 43,5% 41,459 74 | 23,313 57 8812 27 73,585 58
ob Roy .... ot relported. | ... ... |vceiiiiii]lieis it e een e eme e [feeee e e e i saee ferr e emee s feerr e e e s
Total...........| 100,208 | 20,125 38,312 | 148,575 || $140,579 73 ﬂ§,678 53 | 836,434 06 | $273,692 32

Brazil Block No.12| 46,115 | 9,760 |... 55,875 || 9,965 | 2,274 |........ 12,239 || 9,179 | 58,935 || $46,279 21 | $40,430 62 | $11,308 99 |  §98,018 82
MBIT. cenennraannns 10,082 | 1,140 11,222 || 28,062 | 5,405 |... oo, 31467 2944 | 307745 || 39,589 80 | 1404182 | ~ 8,062 21 62,593 83
Total........... 56,197 | 10,900 |......... 67,007 || 36,027 7,619 |........ 43706 || 12,123 | 98,680 || 85,869 01 | $55,372 44 | $19,371 20 | $160,612 65

Total Machine | . i ‘ I
lock ........ 156,405 | 31,025 |......... 187,430 || 91,436 | 18,824 |........ 110,260 || 50,435 | 247,255 || $226,448 74 | $152,050 97 | $55,805 26 | $434,304 97
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BITUMINOUS MACHINE MINES.

CLAY COUNTY.

Gifford No.li...... 18,483 27,958 | 17,682 | 3450 [........ 21,132 14,884 206 829,471 56 | $17,347 10 | 86,788 33 $53,606 99
Gifford No.2.......| 82,157 35,072 || 61,528 | 28,268 |........ 89,796 ,072 | 89,798 82,115 27 | 42,607 14 | 10,126 32 134,848 73
Total........... 50,640 63,030 || 79,210 | 31,718 |........ 110,928 || 49,956 | 124,002 |[ $111,586 83 | 859,954 24 | 316,914 65 | $188,455 72
GREENE COUNTY.
Black Creek........ 32,855 | 18,226 | 29,030 | 80,111 || 29,478 | 16,036 | 26, 496 72,010 75,116 y $80,168 03 | 930,372 10 | 99,113 00 | $119,653 13
Island City No.1 T PO 67,149 4 28 228 || 48,228 | 67,149 58,850 96 | 28,392 31 | 10,495 13 97,738 40
Island City No.2 35,375 | 12,602 | 62,797 55 110,774 91,062 50 | 30,409 74 | 18,288 139,850 80
Gilmeour,. .. 6,024 1403 0,181 72,995 22 | 23,953 00 8,694 28 105,642 50
Hoosier No 4,487 | 2,283 4,155 ,402 1,528 7,254 56 9,445 47 2,922 71 19,622 T
Midland,. 58,246 | 21,518 | 20,421 73,613 | 32,114 42,205 81 1954 19,307 61 81,467 81
Summit N 37,402 | 9,769 4460 71,118 [ 76,513 4355 61 | 27,949 77 6,154 63 110,060 01
Glenburn 26,816 | 13,873 | 58,526 107,263 | 26,517 77,681 73 4994 2712 12,387
Antioch.. 1020 1 -2;068 644 41,533 | 16,032 4653 77 | 16,745 25 8,339 99 60,739 01
Tower Hill. 31,962 | 12,913 1,503 37,891 | 23.318 30,127 95 | 15,451 81 7.542 73 53,122 49
Green Valley _..... 26,881 343 | 35,162 071 1 47,315 \154 35 9,877 10,205 20 75,237 25
Lattis Creek No.1 ,609 | 27,719 1633 62,323 | 46,695 60,280 o4 [ 28,647 39 | 16,354 7 105,192 03
Atlas No 337 | 12,815 1 54,326 76,417 | 17,148 54,879 32 | 15,664 50 | 14.535 33 4079 15
Letsinger 10,369 | 4.592 3,364 ,038 ,933 15,020 72 9,523 1 14,144 40 ,688 29
North 3,208 | 5,173 1 17,798 21,694 | 10,81 14,968 13 1,654 2799 34,422 92
1,253 528 4,730 ,615 3,452 65 2,989 5 1,690 65 ,132 80
Atlal No.2. S PRSPPI DO 4,892 5,007 j......... 4,057 69 2,572 67 3,809 6 4440 04
Total 325,818 | 168,728 | 668,412 1,162,958 || 91,951 ’ 41,781 ﬂ 153,903 | 287,635 || 836,870 | 613,723 || $766,178 94 8312,587 83 | §178,710 24 | 81,257,477 01
PARKE COUNTY. P
Lyford No. 1....... 7,560 | 3,138 | 11,3824 22,080 ||........[........ 16,974 | 16,974 6,492 | 32,562 || $16,355 88 }14.017 64 5,336 78 "35,710 28
Parke No. 11.......[.cceooveni]enennnns 25,149 | 25,749 24 24,864 46,39 4,214 27,852 12 7.969 02 4,587 06 ¥
Total........... 7,560 | 3,138 | 37,181 | 47,829 |[........|.iiiee l 41,838 | 41,838 52,801 [ 36,776 $44,208 00 821,986 66 | $9,923 82 876,118 48
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BITUMINOUS MACRHRINE MINES~Continued.

- SULLIVAN COUNTY.
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Bunker Hill........ 17,884 | 5,960 5019 | 28,863 || 16,912 | 17,145 | 1,183 | 25,840 ......... 54,703 $34,702 86 | $18,918 00 | $7,993 68 $61,614 54
Caledonia..........| 31,846 | 10,768 4,34 36, 15,691 ” 104 | 28,077 8,710 | 56,323 35502 95| 18434 9,867 56 63,805 12
Dugger. .... 2,336 5 19524 | 54575 36,879 80 | 27,756 73 9,366 32 74,002 85
Green Hill . 40,246 41,956 20,399 8T | 17,576 83 6,509 79 X 43
Hymera No. 41,402 | 114,990 71,948 53 | 28578 04 | 14734 3¢ 115,260 91
Jackson Hill 401 | 116,014 81,851 79 | 35,046 12 | 10,932 08 127,829
Phoenix No.3 67,470 ,566 65,321 65 ,486 53 | 12,303 19 | _ 102,111 87
Phoenix No. 9,000 8416 10,093 00 3,839 00 1,143 00 15,075 00
arn. . i 9,213 0,707 82 8,136 30 99 28,841 47
Star City ... 30,986 | 110,252 67,618 42 | 32,231 43 | 16,391 48 116,241 33
Sun Flower .. 32,815 | 107, 71, 7,143 90 | 13,518 90 91,896 41
Glendora,. .... 183, ceveenes]. - 58,774 | 104,994 79,628 35,571 10 | 18,446 95 133, 9
Hymera No.2...... 56,803 4,356 .. Y P PRUDRIN 24,081 | 128,709 69,301 10 | 21,928 55 12,470 77 103,700 42
Wilfred No.1......[ 79,8 130,846 1|. .. P PR PR 44,020 ) 86,320 || 64,755 76 | 27,576 38 | 23,320 61 | 115,861 75
Little Giant....... d. . . LR R Ty O T | O | O DY P P
Cummins ..... 2,000 1,300 2,500 00 1,500 00 1, 5 00
Mildred....... 1,145 |......... 851 35 1,052 90 1,447 50 2,951 75
West Linton .......|.........]........ 546 546 826 1......... 530 51 370 00 986 01 1,886 52
Total........... 637,204 | 351,171 | 397,173 |1,385,548 15,293 | 102,580 || 432,209 11,055,869 || $723,827 40 | $310,146 42 | $166,083 53 | $1,200,057 35
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" VIGO0 COUNTY.

Atherton........... 95,776 | 13,536 401 | 39713 || 12,155 | 9217 | 166 | 21538 || 573 | co678 il 30,7376 | #7.11559 | 98,291 57 |  $44,180 92
Lawton ..o 20358 | LBET |eeneress 3920 || 50025 | 25218 | 21,126 97,359 97,359 | 3,9 65561 70 | 17471 80 | 7588 90,621 70
Glon 08k, ovenvois]ioairone|oaeroeee | 1650015 | 165115 ||oorr e eornns 4038 | 4938 (... .. 0 83897 72 | 45.967 50 | 15.853 31 | 145718 62
Parke No. i0 2,508 | 10960 | 100711 | 166,988 120865 25, 12.3 70,062 10 | 25,861 07 ) 12447 12 | 108.370 29
Nickel Plate.......|.. [P U | P SN PUCUIROR P, S O | S A S )
Total........... 54,437 1 35,072 1 266,227 | 355,736 || 63,080 | 34,495 | 26,260 \123 835 ” 218,797 i 260,774 ’ $250,205 28 ‘ $96,416 05 | $42,180 20 | $388,801 53’
WARRICK COUNTY.
Big Four coovvrnen|oennnens|eeneeens 9,231 45,922 || 42,117 47 | 9825684 | 85,7027 | 956,144 58
Big Vein No.3.....| .m0 74008 | 74,008 || I et LT 36615 55 | 6,049 90 | 5180 T5 47,846 20
Blectrio.......onn.. 8,005 13,686 10/622 20058 || 1393139 | 418622 277454{ 20892 15
Total... 8,005 | 3,686 | 189,856 67,075 || 892,664 41 | §18,4% 96 | $13,725 56 | H124,882 63
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achine Mmed 1
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(014:7 ac ne
Mined Block Coal| 156,405 31,0%5|......... 187430|, 91436] 18,824|........ 110,280 50,435 247,255 226448 T4| 152,050 97| 55,805 26| 434,04 97
Total Machine
ined........ 1,240,069 605,210/ 1,568,799 3,404,078 386,131] 153,601) 237,204| 777,036 | 175,630, 2,405,474| $2,215,209 60| 971,635 13| $483,343 26| $3,670,187 99
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BLOCK COAL—HAND OR PICK MINES.

CLAY COUNTY.

PRODUOTION. DISTRIBUTION. Wagks.
a MF J @ 33 > -]
8 23 2. <8 % : a a @
NAME OF MINE. &, P 23 | =%% = g o 4 kS
por-| wZ ws Saz ] & g = g B,
o2 © © =6 ] @ 2 21 Sa ~
29 =g =5 | z88 2 g = a8 38 25
23 g3 8 | A 2 £ o P pe oA
3] = 2] 3] =] (=] 3] 5] = 1]
Continental No.1.....c.coovvviieeiannn s 8,642 89,402 57 $3,609 03 $2,018 99 815,030 59
Gart No.5... 2,794 »105 3,915 887 67 909 T 5,712 68
Gart No.7... 19,581 14,124 38,425 40 13,019 03 6,916 68 58,361 11
Rebstock. ... 740 1,825 3,006 6 1,016 99 4204 52 5,228 15
- Lawrence No. 32,222 24,041 46,835 91 9,422 13 ,894 62,152 40
Lawrence No. 34,130 25,818 58,431 66 18,986 08 10,511 53 87,929 27
Cornwell...... 37750 )..en el 33,219 43 10,549 91 442 27 48,211 61
Crawford No.?2 f 19,706 30,674 59 7,008 8: 4,732 97 42,416
Crawford No.3.. 240 9,668 13,122 18 152 895 84 770
Crawford No.6.. 13,453 13,826 25,148 99 5,896 3,688 34,734 05
Crawford No.7. 22,171 19,137 35,388 02 10,623 39 5,912 39 51,924 00
‘FEureka No.2.. 275 682 887 05 609 525 2,021
‘Eureka No.3.. 4,752 10,801 12,715 90 6,414 15 5,309 25 24,439 30
Pratt.......... 8,107 71 ,084 3,065 45 1,532 60 11,682 35
‘%oéml{ch 7 S R See note 13,262 29 2,168 35 15,430 64
OB ROY voneeetiare ceienereernrceenenones] NOLTEDOTEER fieuureeoe|evenoaseas|eneseecaosfonneacrcoa)loeress T T PO e
LCrawford No. 5.. 20,210 18,134 34,524 37 9,071 98 5,086 38 48,682 73
Total......oocvvvvvviiivininnnnss 231,314 | 168,180 $352,782 26 | $116,194 98 §62,749 95 $531,727 19

666
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PARKE COUNTY.

Irawford No. 10 ... viivriiniiiininnens 13,368 1,985 (.......... 15,353 904 14,359 $13,056 52 $4,138 91 $2,235 23 $19,429 66
Juperior No.l... | 69,295 16,930 160 86,385 21,330 65,065 4,317 47 18,214 79 10,396 46 102,928 72

tuperior No.2............ 48,017 11,980 773 61,670 25,130 36,540 52,403 98 21,063 11,596 45 083
3aperior No.3............ 35,158 8,605 |...o.....n 43,7 12,178 31,585 V922 53 10,281 84 65,7567 91 59,962 28
Pan American...... veseas ,807 10,545 933 24,850 50435 73,506 30 21,936 20 7,614 20 103,056 70
Brazil Block No.9...... 720 ...l . 5,267 41,033 44,243 04 15,512 39 6,707 30 66,462 73
Total...... e 269,1% ( 57,765 1,866 | 328,756 89,749 | 239,007 || $301,448 84 $91,147 44 844,307 55 $436,903 83
Total Pick Mined ............ccvne. 574,812 ( 129,294 24,144 | 728,250 || 321,063 | 407,187 || $654,231 10 | $207,342 42 | $107,057 50 $968,631 02

BITUMINOUS PICK MINES.
CLAY COUNTY.

(\!loverland . 20 . 91,546 33,015 33,480 | 158,041 85,6131 72,428 || $104,755 58 $26,313 30 $13,334 88 $144,403 76
ir Vi 1,626 1,64 3,175 1,707 1,468 2,223 16 1,083 85 1,062 45 4,319 26
T 28,139 21,253 6,886 18,583 46 4,224 10 1,961 57 24,769 13
78,142 72,968 5,174 45,660 45 12,317 97 5,790 58 63,769 00
58,988 21,050 37,938 47,381 5 9,356 35 4,600 50 61,337 60
96,862 57.832 39,030 56,745 24 13,796 20 6,251 55 76,792 99
26,059 14,499 11,560 16,645 60 6,362 70 4,125 70 | 27,134 00

10,283 1,700 8,583 11,659 00 1154 1,216 71 1630
2,446 312 2,134 1,100 00 921 19 1,455 61. 3,476 80
Total.eoivininneiiiiiiiiiiiiiane inens 277,591 | 122,665 61,879 | 462,135 || 276,934 | 185,201 $304,754 24 877,079 04 839,799 55 $421,632 83

DAVIESS COUNTY.

Cabel Noud.. . ocovivviiiiiiinnininneinionns 2,892 1,205 |...... ... 4,007 4,007 oo uuaee $2,978 77 $854 10 $916 75 81,749 62
Cabel No.9ueoovivnvinnvnnn, 7,147 2704 18,523 424 22,277 7.147 16,918 80 8,664 40 +909 29,383 15
Montgomery Nos.2and 3 .... 3,008 13,319 9, 116,269 75,996 40 83,383 20 25,268 00 11,986 64 120,637 84
Mutual....ooooonnnnniinnn s 12,985 4150 12,137 26,872 4,850 12,022 19,776 90 5,000 50 ,055 27,832 40
L0 o4 8,44 844 ... ... 5,319 18 1,590 04 787 53 7,696 75
Mandabach....... 175 11y 3,25 3,635 3835 [...oviaen. 1,636 20 212 34 185 20 }?33 74
Wheatland........c.oevviiniienveieenane 187 150 2,131 2,468 2,363 105 1,400 00 1,023 75 684 87 1108 62
077 116,394 20,288 54,477 | 191159 | 131,612 59,547 || 131,413 05 $42,503 13 $21,525 94 $195,442 12
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BITIUMINOUS PICK MINES8—Continued. %
' ’ =
FOUNTAIN COUNTY. -
PropuoTION. DiIsTRIBUTIQN. Waars.
' . o r—— .
_ g - B ) 33 » 3
. 2| 23S | &. | S 3 . A A 3
NAME OF MINE. g . B =3 @D . 3 4 ® 2 )
23 C S 8.8 i 2 3 o = @ s
. R o ot - Cwmy ] I - @ . =
o o ° [ g wn ] @ 3. . B
° | w2 | e85 | S22 || & & = A5 33 34 3
5% 23 g o g < ° o™ o= a8 ]
B 3] = & = =3 = & ’ = = !
2
8285 47 $156 10 $808 90
1,461 00 1,204 00 11,416 00 2]
784 90 326 39 L F
Total...ovveriv i, 4,664 1,640 16,316 16,620 16,635 85 89,028 33 $2,531 37 81,776 49 813,336 19 Q
@
=
GIBSON COUNTY. =1
. O
=
Oswald.......ovevvvin i 13,005 13,261 20,434 46,700 40,866 5,834 $24,954 19 $15,609 54 $10,769 33 $51,233 06 ]
Total.cooveeeri i 13,005 | 13,261 20434 46,700 40,866 5884 $24,854 19 $15,609 54 $10,769 33 $51,233 08
GREENE COUNTY.
Island No.3.........cooviiiviiinnninii]vieeenn v, 92,574 92,57 7,574 85,000 $54,252 86 $18,100 55 $3,432 24 $80,785 65
Island Valley No.3... ceen 0 42,528 21,754 63, 127,588 81,873 45,715 b 19,845 46 8,100 13 102,189 93
Island Valley No.2... B3 14,264 |.......... 35,89 21,4 14,212 600 80 8,910-92 ,850 59 33,362 31
South Linton........... 8,5 102,712 | 154,773 93,763 61,010 93,616 87 23,512 01 1196 4 124,916 35
Vaulean....... e 2,756 1,116 4,280 8,152 201 4951 5,009 33 1,033 50 1,511 57 7,664 40
Templeton 9,933 4,410 99,807 | 114,240 || 114,240 |.......... 65,984 80 17,100 55 ,256 06 91,341 40




27,810 | 25,422 | 169,838 | 223,070 || 210616 | 12454 ) 132,104 881 19,921 67 | 10564 60 ] 162,591 15
14464 | 14464 l| “1aaed [, 12785 82 4540 53 1038 35 1359 0
5439 | 5.439 5439 |1 4741 10 22313 45 1503 00 y
552,510 ( 776,198 | 549,856 ’ 226,342 || 462,310 80 | 115,178 €4 | 53,048 94 |  $630,568 38
. . . -
KNOX COUNTY.

Bicknell 202221 17421 | 20838 58481 | - 57,706 s || so8 | 88530 6,000 66 | 944,387 5¢
Edwardsport 22 75 6,707 6,804 6,804 |........,. 4,256 94 1,17t 95 797 66 6,226 54
Rnox.. 16,637 | 13435 | 200827 | 50,999 || 425590 | " B.309 %447 49 | 121352 03 1 85 437181 39
LFDD. e snanaand o L 12486 | 12486 || 11467 | 1,019 /825 60 1,556 47 1,570 93 10,953 00
Brospeot Hill LY YR I T TR Y 9,278 929 L. 1AL &7 1506 1,916 18 17848 14

Entorprise......coieevverren cireraneannsns Norepolrb ..ol oeeciiii v eeene i el e . ;
TORL.cen e veve oeeeee e e eeeees 10,575 ( 33,512 g 63,862 . 187,049 || 127,846 | 10,003 || #8796 92| 928118 42 | 815676 27 | 122,501 61

PARKE COUNTY.
C. B. Harrison 3971 4496 || 4496 ... ...  $23: 30 $719 50 $412 00 3,454 80
W.DP. Harrison .. 0990 | 100990 || 10880 |10 0 811 50 2,536 40 1,240 00 97787 90
Cox NGB ruevnnrs 97459 | 97459 || a2e9 | 14,690 58106 05 | 27,905 10,268 23 96,279 63
Lucia 1oeoonns 31050 | 5T43 1| 37106 20,087 422 | 1321873 7,873 38 56,379 84
Mecca No. 1 2350 | 35,643 8154 | 27489 22700 20 | 11473 6 6073 86 40247 75
New Century... 7885 | 36643 11995 | 24, 23058 41 81429 62 | - 4740 37 36.225 40
Minshal No.1.. 19930 | 128,284 || 128,284 |.......... 103,016 28 | 2821282 11,830 18 | 141,550 28
Briar Hill...... 22062 | 22062 )| 22162 ... iie. 18,194 04 7002 3,716 41 28912 93
Minshal No.2 1 948 143 805 528 42 874 18 171 1873777
TOAL v v eeeer e et eeeeseeneenes 195,900 | 398,768 || 306,099 | 87,66 [ $208,375 92 | §100,367 77 | 846,125 61 |  $414,869 30
PERRY COUNTY. -

106! 10630 106%0]... $7,1309 | $191469 | 8163292 | 810587 60
133 490 190 |00 272 75 155 00 100 05 527 75
10763 | 11,120 { 11,120 l §741274 | 208969 | 9163292 | 11,115 35
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BITUMINOUS PICK MINES—Continued.
PIKE COUNTY.

” PRODUCTION. DISTRIBUTION. WagEs.
N ) —_ ' =] ™
2 L] @ ¥ B )
D =] = Pox=4 . -] Q
< L4 1<} o s O . wm
NAME OF MINE. - 5. | @2 | 53 | =23% £ g s 3 $
- <8 s s | 832 a & g 2. = . B .
© o =] 88 ] P k= aa 5 d _2
: 2z | 8% | B2 | EEE | = 3 = = <2 £5 -
1] o @ 155 =G < o e o N
& & & & A S = & & =
Masgey..........eonu / ................... 4,179 2,210 10,590 17,679 16,501 1,178 $13, $4,508 04 $2,590 49 $20,785 56
berdeen ........... TN . 2,984 2,450 14,756 0,190 | 5,853 | 14,337 | 11,719 07 4,138 41 2,575-81 18,433
_Ayrshire No. 3. ...... -26;158-1- - 16,407 10,/ 174 H’ 35,5181 17,656 27,854 14,079 17 7,186 80 49,120
Ayrshire No.4. ... 31,241 11,873 47,260 90,374 53,428 1,946 ,862 34 15,243 60 7,641 25 78,747 19
Ayrshire No. 5 179 192 5,/ 5,421 4,176 1,245 2,848 23 1,053 22 790 82 4,602
Ayrshire No.6 Norelport.  Joveeiiveei]eereoneeee|[oomenosnoe] cocoeeeae|lionnne iaveenec]onnmeraomincai]ivene woeevaii]vennnnoneann
Blackburn 629 791 31,248 32,668 30,382 - 2,286 18,316 04 7,078 81 3.768 75 29,163 60
Hartwell . 3,117 1,911 45479 H07 42,025 8,482 33,016 31 12,414 63 ,035 44 53,466 38
Little’s... 33,252 45,472 22,335 | 101,059 81,936 19,123 58.344 09 17,294 22 6,782 80 82,421 11
22T U T Py 2.670 2,870 670 J...h.. ... 1,375 65 636 03 158 3 2,170 04
Potersburg . .- PN 36,160 36,150 y 2,664 22,754 69 7,176 90 3,235’75 33,167 H4
Carbon ..... . .. 2,114 1,833 8,274 12,221 7917 4,304 7542 54 4,035 43 1,939 88 13,517 85
WInslow .o.ivviiiiiin i el . 2,353 16,743 23,019 62,115 62,115 |.......... 38,724 96 18,048 21 7,473 64,247 03
Total .. eevtveiiriiineiaert e 120,206 | 100,582 | 257,440 | 484,228 376,007 | 108,221 || $292,045 31 | $105,706 67 $52,180 01 $449,931 99
SULLIVAN COUNTY. )
White Ash.....o.ooviiiiiiiiiii i 1,605 41,232 46,477 30,887 15,590 8?8,41f83 $8,756 49 $4,874 97 $42,043 29
Freeman... . - 3,640 1,955 13,937 4,390 9,547 10,799 49 ,805 65 2,996 72 16,601 86
Island No.4 orted .... . TN PO PO OURTTUNY MR .
Lablanze...... N O 400 205 00 1,336 00 1,041 00
Citizens...... ........ 450 1,054 44 243 20 247 70 1,545 34
Bruilettes No.8.........cocevviniiii i ieenienaininn i 2248 15 ... .. el 2,248 15
5,695 47,113 65,260 38,806 26,454 $42913 91 $12,010 34 $9,455 39 $64,379 64

96%
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VANDERBURGH COUNTY.

Diamond.........ocoiviiiiiiii i e 13 872 8 908 10,066 32,846 31,435 1411 $20,740 27 84,556 34 $3.800 53 $20.007 14
First Avenue . . 3,936 2487 1,944 7,667 6,989 678 5,390, 25 1,380 25 1,255 90 8,026 40
Ingleside.. Notreported O s P O | P T PO PR
Sunny Side 9,006 16 893 27,828 53,657 27,076 29,335 06 15,279 49 7,085 09 51,699 64
Unjon...... . 10,409 5,216 10,409 26,034 26,034 |.... 20,226 60 4,454 55 3,510 40 28,191 55
Unity L 21,451 1,000 61,993 84,444 Bedde | ..., 58,500 10 9,865 05 7,355 90 75,721 05
Total...ovmvvrein i e vnens cenans 57,974 34,434 | 112,240 | 204,648 || 175,978 28,670 || $134,192 28 $35,535 68 $23,007 82- 3‘192,735 78
VERMILLION COUNTY.
Bruilettes No. 3. .- 96,076 | 111,603 16,238 95,365 I $58,952 80 $15,086 25 810,070 85 $34,109 90
502 308 11,848 12,658 3,178 9,480 | 6,207 35 1,989 55 685.30 8,882 20
86,712 | 169,490 25,693 | 143,897 1 99,973 92 21,306 15 8,736 20 130,016 27
16,698 43,672 ||.....o.... 43,572 25,311 16 10,021 37 6,639 50 41,972 03
10,007 10,007 10,007 [.... ..... | 7,200 74 -3,489 66 1,854 39 12,544 79
Crown Hill No.T1......" § [ 59,454 | 157,497 12,498 | 145,000 89,346 11 17,182 00 6,188 00 112,716 11
Crown HIll N0.2...couivvnnvviinnvnnnnni]oreinneesi]ieinanen, 5,425 5,425 1,515 3,910 2,200 00 2,925 33 1,308 87 6,434 20
Oak H1 ................ .| 36,143 21,050 80,364 | 137,557 |{.......... 137,567 79,739 82 22,339 97 11.380 60 113,960 39
ince........... N P o 174,862 | 174,862 1,354 | 173,508 97,677 10 27,778 08 9,625 88 135,081 06
Wﬂlow Grove.. e 18,319 6,125 81,673 | 106,717 4492 ) 102 | 65,161 29 10,049 19 8,695 53 83,
Rhoades .......oovvnvirnvviiereiieneenne. © 334 160 12,283 12,777 12,283 494 | 7,088 78 7,403 66 4,362 37 18,824 81
Total...ovieriiiin it ieinniaeinnnnes 196,535 | 110,228 | 635402 | 942,165 87,157 | 855,008 | $538,820 07 | 140,071 21 869,547 40 | §748,47 T7
VIGO COUNTY
Brick Works ......ccoovvviierninninnin]ovnninanvennniae 6,470 $4,071 67 $1,776 79 8726 92 ,575 38
Chicago No.6.. . ceerneend| 24435 9,762 97 25 8123 52 3,561 92 37,214 42
Diamond 54,373 28, 16,177 327 05 24,607 80 7 75 97
Peerless. 35,177 18,965 6, 41,428 55 14,183 40 7,089 75 62,701 70
Union...... ,935 8,345 41,545 9,955 15 16,841 90 77,022 35
‘Ehrlich 14,524 9,236 |.... ..... 13,404 47 5,978 10 3,613 70 .
Grant No.2 5, 29,185 48,578 63,496 28 19,899 55 0,366 84 93,762 67
Hector ... 28,251 20,154 17,409 39 14,142 58 7,637 34 61,412 75
Kiondyke . 29,166 23,530 42,744 47,543 15 15,964 05 6,140 10 69,647 30
Miami Nol 114,708 31,360 3,494 142,253 12 19,324 48 7,203 94 168,871 54
Nickle Plate. 11,877 4,140 11,257 23,536 39

15,374 82 5,600 78 2,560 79
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BITUMINOUS PICK MINES—Continued.

VIGO0 COUNTY—Continued.

PRODUCTION. DISTRIBUTION, WagEs.
g 3| . CE] B
H 43 - S . “ g a z
NAME OF MINE. 5. S5 E';‘ =g 2 = U] 8o
[ l-¢ w s =] ] . 2 5 _g = 1
-1 ' = [_‘; = : o a =, ", e .
o2 o =5 =83 @ 5 g a4 B g —
B na @ @ ot ) = -2 f=X] a'd
- co® ca oM {1 : 'E 8 o o o p-{-"
3 T e = — [=3 13 = = &
2,778 3,101 8,873 2,957 5,916 $4,491 82 $945 18 $485 35 $5,922 35
12,420 25,028 49,903 49,903 [.......... 23,243 98 4,957 82 2,950 16 31,151 46
7,533 17,838 | 151,028 132,801 18,227 92,285 80 23,210 05 8,644 95 124,140
8,462 80,501 242 101,445 2,797 62,614 37 14,442 38 . 4,800 15 81,946
.......... 12,249 12,249 12,249 1.......... 7,005 83 2,594 27 1,643 74 11,243 84
8,081 58,659 4,802 45,872 28,930 32,675 63 6,008 01 4,253 43 42,938 07
635 6,205 18,884 ||.......... 18,884 14,869 47 2,281 04 . 2,881 59 20,032 10
7,298 10,067 27,718 25, 2,258 16,502 34 5,053 79 2,743 87 +300 00
10135 | 10,186 | 36,215 || 36,215 |..uen..s.- 013 05 4612 82 3'879 30 30505 17
.......... 8,4 8,496 1,290 7,206 5,201 15 2,093 21 1,734 59 o111
123 241 983 983 [.......... ,252 51 548 51 528 24 2,327 26
Total. oot i i et eeas 522,501 | 278,202 | 436,452 | 1,287,155 702,673 | 534,482 || §788,262 02 | $213,188 53 | $103,419 T2 1,104,870 27
WARRICK COUNTY.
Air Line . 11,530 | 26,070 8530 | 1750 || 81580655 | 628450 | S8 94 | s204: 9
Caledonia 13,157 13,157 9,232 3,925 6,957 60 1,867 57 1,208 95 10,034 12
Chandler. 17,315.| 28,775 7,045 21,730 16,368 25 5,255 45 1,838 45 460 1
4,540 12,815 12,815 |.......... 7,118 35 1,200 21 791 €6 8,109 62
33,217 33,277 33217 .. nin 8,020 97 5,000 97 3,548 00 569
Total.... .covevvuunnnnns EETTTTRTOTN 22,775 11,500 79,819 | 114,094 70,899 43,195 864,361 '72 $16,168 70 $9,068 40 $89,598 82
Total Hand Bituminous.............. 1,679,522 865.0;70 2,538,607 5.083,19§ 2,912,388 2,}70,811 $3,147,580 50 | $906,138 73 $457,033 88 | $4,510,753 11
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RECAPITULATION.

v

Showing Total Production and Wages of Indiana Mines for 1903.

MacaiNe MINED. . Pick MINED, DisTRIBUTION. WaigEs, "é’
H
. . g = 2
g E] : 25 X 3 :
= g z g 3 "‘a; ﬁ' @]
3 3| 8 5 | 7| 3 s 2 . a2 | Az g
g ] L [ . 1 =4 =] . 1 w - o2 L
H 4 o o - § - & = 2 = g 38 =8 = @
5 & 8 2. g 3 g < ] 8 ] B S <. I
@ 7} | A % 7 = 8 g & = & S & 5
Total production _ —
block machine %
Tu&l{nes...&.. t ..| 156,405 31,025]......... 1874301  91,436] 18,8%4)......... 110,260 50,435 247,255 $226,448 74| $152,050 97| $55,805 26| $434,304 97 g
0 production =
block pickmines|.........[..oooveii]veeniii]iiieinees 574,812 129,204 24,144 728,250(] 821,063| 407,187 654,231 10|; 207,342 42 107,057 50] 968,631 02 S
Total block...y 156,405 31.055!......... 187,430 F 666,248 148,118] 24,144 838,510|| 371,498] 654.442| $880,679 84i] $359,393 39! §162,862 76($1,402,935 99 g
N . ' Q
Total bituminous . ; N =]
Tntmldi;i'nte mines.| 1,083,664 574,185 1,558,799| 3,216,648 | 204,695 134,777 237,294 666,766() 1,725,195| 2,158,219/81,988,760 86/| $819,584 16| $427,538 0043,235,883 02 2
otal bituminous
pick mines......|ceviviei]eriiiiiiiiiinenii b 1,679,522 865,070 2,538,807| 5,083,199 2,912,388| 2,170,811 3,147,580 50[{ 906,138 73| 457,033 88 4,610,753 11 E‘ :
Total bitumi-} . - %
nous ..............| 1,083,664 574,185!1,558,799| 3,216,648 | 1,974,217) 999,847 2,775,901} 5,749,965 || 4,637,583 4,329,030 85,136,341 36||$1,725,722 89 $884,571 88($7,746,636 13 *

Total machine

mined........... 1,240,000 605,210| 1,558,799] 3,404,078 | .........levee i leeeeii L
Total pick mined| 2,640,465, 1,147,965 2,800,045 6,588,475 | ... . ... PSSR SURRORI JORRORON | MO e
Grand total...| 3,880,534| 1,753,175/ 4,358,844 9,992,553} ......... { ........ UTNOUR SURUUIN | RO 95,017,021 20 lm,oa:;,nszs $1,047,434 64]$9,149,572 12
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TABLE,

Showing Number of: Miners, Mackine Runners and Helpers, Loaders, Inside Day and Monthly Men, and Persons Employed Outside; Total

Number of Employes at Foch Mine, Number of Days Worked and Number of Mules Used; Totals by Counties, Expenditure for Improve-

ments and, Number of Kegs of Powder Used.
CLAY COUNTY.

= 5 . .
3 . =g g 3 ® - b
.| E£E 52 02 | 5| F 2 g
8| 22 e 202 E ]3] E g M
NAME OF MINE. 5 P K a3 a g S = 3 ° -]
=)
5 B3| £ e | 3 ® B p = 2 £
= 0% % 0E 3 3| &z | 3 5
2 4= S g ] 5 3 s = 2
A | = g | A S = A = = = =
Brazil Block No.l ..o i 20 7 62 288 1,088
Braazil Block No. 8. e e et raaearanae s 24 11 105 261 597
Diamond No §..... e e aeae iemeatareeny banere e e e 32 12 103 248 92
Brazil Block No. 11 et e neceateiir e L 10 4 40 12é 1,120
Continental No.1..........ovivieriiiniiineiiaiann, 8 5 39 MYl 2.0 #8300}, ...
GArt NO B.ovvreer it creeceeeraenas 4 5 43 Ly T P N P
Gart No.7.. 15 9 84 200 609
Gart No. 10 4 7 54 19 1,228
Rebstock . 3 6 36 24 320
Briar Hill .. 8 6 37 ;70 N I POUGRPI DR
Cloverland 45 15 196 163 5,050
Fair View .. 9 5 32 50 750
Lawrence No. 8 6 79 188 1,222
Lawrence No. 7 29 9 122 281 3,642
Cornwall ... oo e 11 6 84 228 1,750
Crawtord No.3..... [ 4 51 130 322
Crawford No. 2 ..o eviee et inneireeecnaeenarsnnnnanns 10 5 63 278 1,995
Crawford No. 5 .ooviriei cien ittt ies ceee i ceaaaeanes 11 5 68 255 2,420
Crawford No.6...:. 11 ] 62 203 2,324
Crawfora No. T oo veiiee iiniesiivesiaceraranireeresaanes 12 6 78 284 1,885
Bureka No.8 . oo i eiient crrciere ren cere eneieeeanas [ 4 32 217 607
T 9 4 56 174 1,481
KIonAgke . ... oovn i e i i e, 20 9 119 228 2,037
GIfFord NowLeooioviiiniiiat it cteertceeeatene cres aias 25 10 18y 169 3,050
L6 0 B T PN 22 12 169 224 5,000
Glen..... ettt iee b et ittt e aras et e abas 10 7 9% 216 3,565
Pratt - 7 6 40 105 | 510
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Table Showing Number of Miners, Machine Runners and Helpers, etc.—Continued.
CLAY COUNTY—Continned.

& . g o : ot
R Bl 2| 2| 2 5 -
I a8 =] o ) ° . @ =] &
. s 25 2 8 = = 3 ] g < .
NAME OF MINE. ] o2 - A4 A g S = s @ 5
g | € 5 ] =25 | S s B p = g 2%
2 | 8% | 3 %S| 8 )3 |5 2|3 £ R
2 ] , 2
N - T - T - B L #
M . 19 2 37 267 2
e 16 8 119 220 71
1 4 19 52 1].
12 9 53 183 71.
5 4 56 i 4 2.
68 174 452 217 { 2,356 | 5536 193 8 $13,685 06 49,029
DAVIESS COUNTY.
6 30
Ciee 7 72
Hoosier No.4....... 2 17
Montgomery No. 2 .oveeriiiivrrtiieeescaioenvensanes 6 51
Montgomery No.3............ 11 162
Mutual .... 7 68
3 33
3 7
45 450 | 1,234 42 2 $2,200 00 12,374
2 2 12 48 1
8 6 56 23 2
1 8 25 2% 1
——=
n 16 93 7 4

%08
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GIBSON COUNTY.

(073, T SR Y 3 FOOTOTY FUSOI 30 17 101 140 12 |........ $3,554 05 1,599
b0 Y U U U 30 7 101 140 124........ $3,554 05 1,699
liREENE COUNTY
- LY

Black Creek ... coooiviiiiiiiiriiiiniiiiiiiiiiiieninnns .30 9 164 3,259
sland No.,1..... .. 42 13 14y 2,136
sland No.2..... 40 27 201 2,280
sland No.3..... 23 10 16 2,576
Gilmour. ........ 42 15 178 1,380
Hoosier No.1...... 6 5 43 514
Island Valley No. 3. 32 12 164 4515
Island Valley No 10 8 61 1,252
South Linton 31 9 180 5,456
Midland 25 10 119 200
Vulean . 3 6 26 400
Summitt No. 2. 54 8 188 1,705
Ly s 21 1 125 3,600
Vietoria .......... 30 13 207 8,497
Glenburn........... 47 u 183 2,000
Antioch . ...ciiiiii i e 36 1 125 2,707
Tower Hill. vt terriie e, 9 10 71 1,062
Green Val]e ...... 21 10 105 1,044
Lattis Creak No. 1. 38 20 146 9 600
Atlas No. 18 10 104 9 1,444
Fry..... 6 3 34 b2 I, 2,336 39 1,200
Letsmﬁe] ) 9 56 1. 3 1 9,500 00 500
North 21 11 76 6 1 3,677 13 840
Twin ..... 3 7 27 b TP PO e
Iuland No. 5. 10 [ 32 2 [eeiieiai]iiiiiannnieas 385
Atlas No.2 covv i iiiiiiniinnanes Serererasieriesanes 7 8 54 2 RN PO m
T 7 610 2156 | 2,944 48 11 $43,106 12 51,663
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Table Showing Number of Miners, Machine Runners and Helpers, ete.—Continued.

¥08

KNOX COUNTY.

g . ol . . o
@, =g ° 3 . 3 - S
.| Eg 2= | 23| .| % E 5
5 | 22 me | B 2 | 2 3 g H 3
NAME OF MINE. =% s | &) 2 g 5 | 3 g g My /
s |l g %3l s |8 | RIS £ 52
g 1 o5 o ~ @ ® L= = -3
4 =R-] = =] & 2 B - = a, Ho
S %o o ==l =] =) 3 = 3 g 1Y
p g | = S A S (= A = = L Z &
o
Bioknall L. .co.ooie i e 12 10 67 202 8
dwardsport . 7 5 32 9 5
Knox.. 13 7 71 72
Lynn 6 [ 44 100 o
Prospe -3 3 26 202 =
Totaleooove e g e e e 188 43 31 20| 5 3
b
!
]
PARKE COUNTY a
' g
. B. HATTIB0D. ..ot iiiin it et cene e eiene e (.3 U AT 1 1 8 20 2. $40 00 w2 5
WP HArTiS0oD. ... oo e e . ceeiaas 800 00 a
Brazil Block No. 12. P
CoxNo.3......... g]x
Lueia. . ‘o
Mecea No. 1 .
New Century ........
Lyford No. 15
Mary.......... 9
Mc[ntosh No. 3. 5
Superior No. 1., 20 8
Superior No. 2.. 25 8
Superior No. 8.. B N 13 7
Minshal No.1 .oovvieeriiiiieviinninnnierovionieasnn 40 10
Pan American ..... 21 n
Brazil Block No 9.. e eeae et vt ta et e s 31 9
Raccoon.. P 5 ]
Park No.11......0 e eee e arenitarveraeeaes 8 7 .
Minshal No.2eeeeenryrnnenes Yeeneeans v reraarrern eeraean 3 4




Crawford No.10u...oevviiee e it i viene,

Not re/ported. 109
vrawford No. 8 .. .. .veeve...| Notrejported.|... 344
b O L T T P P O PSRPRIE PSSR MO 1,324
b 975 56 146 335 142 | 1,654 ,419t 136 10 $25,881 95 40,807
Massey.... 3 36 195
Aberdeen . 6 44 204
Ayrshire No. 9 9l 156
Ayrshire No.4 20 131 140
Ayrahire No.6..........c. coeveiiciiiviininieennieen ... | Notrelported ... ..o b iy bt RN O P
Blackburn.. 8 68 123
Hartwell.... 18 122 178
Littles......... 11 (e 168 178
Rogers. 1 20 27
Petmuburg 7 58 159
arbon........ [ 27 28 1,650 00
IBRIOW..eviiiiiiiiiinaen 15 117 184 53298 |...cviieiinn
b O PN 616 [........ ........ 170 102 888 | 1,768 97 1 $18,353 69 20,587
PERRY COUNTY.
0T <t et tnenaeeneeeroens ceesaenans caeonnsannssrenensenennns b1 11 P IO 3 8 20 203 2........ $480 00 701
Total ............ et eeetes raane e eens barene e e .1 28 RN P 3 3 26 205 | 2 $480 00 701
Lablanch.. ... i i i
Bunker Hill....
Caledonia ...
Dugger .
Green Hill
Hymera No.
‘West Linton..

Jackson Hill No 2

Phoenix No.1.
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Table Showing Number of Miners, Maehine Runners and Helpers, etc.~—Continued,
SULLIVAN COUNTY—Coatinued.

= . g : : o
o, =g ] 3 = @ °
‘o, . Sw He = S o =4 - )
: | 22 =z l21 332l B g,
NAME OF MINE. 52| s |A2 | A 815 &% g oy
<IN~ - . T T O S B B 3 £3
¥ (55| % |3 | 5| 2|52 3 g S
-t 2
A | = S | & 18l A& =& 8 =
Phoenix No.3 . ) DO PO 4 3 22 203 P N
Phoenix No 5 37 6 6 12 9 70 84 6 ese
Shelburn . 4 4 14 9 0| 1 6 1 1850700
Star City. RSO OUNSRORORN RS 16 84 52 A4 176 212 14 e
White Ash..... 1] N PP PO, 1 7 69 217 S [ereennn 2 30'93°
Freemsan ...... -1 2 DUOU 7 5 42 77 Z O P
Sun Flower.... 1 12 73 23 10 119 208 8 ...
Glendora. ........ . et e 2 16 103 37 19 177 200 10
Wymera No.2 o veen e 12 12 85 20 15 144 191 11
ilfred No.1 [ PR 12 (] 27 0! 123 219 7
Little Giant..... [ . PO P 6 28 18 10 62 I 3.
Cummins.. . . 8 10 17 15 15 65 103 4
Citizens. ) 2 DO 4 5 21 24 2.
Mildred......oociiiii e i s e e et e s 4 6 1 4 15 1
Taland N 1 A PO 2 6. 28 22 2
8 2 2 6 4 22 19 1
B 17 275 178 908 476 283 | 2,120 | 3,606 177 9 $30,461 64 23,526
EY
Diamond
First Avenue

908
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VERMILLION COUNTY.

Brujlettes Oreek No,3........ccooiiiiiin i, 91 22 .8 121 183 13

Bruilettes Creek NoJ5.... . ceae el 115 25 10 150 131 18

47 17 18 72 181 7
15 4 3 22 235 2.

133 22 10 165 222 12

141 37 11 189 192 16

155 #7T 10 199 216 14

. 70 10 7 87 17 [

.| Not re|ported. S P ISR PSRN PRI DI

67 e ’ ........ | 67| 1,005| 1,532 86

VIGO0 -COUNTY.

Atherton .....ooovvvie it i e 8 9 60 258 3
Rhoades ....... 17 8 58 49 3.
Brick Works.... 4 2 18 140 2.
Chicago No.6... 18 8 104 184 9|,
Diamond....... 40 13 173 178 16 |.
Peerless ........ 20 8 98 29 1.
Lawton 28 1 159 205 1.
Union,. 24 12 109 241 13 1.

Ehrlich 11 5 37 259 3
Grant N 38 11 159 170 18 |.

Glen Oak 51 17 137 242 30
ector. 18 9 87 248 8.
Klondyke....... .. 17 10 120 235 12 (.

MiamiNo.l.....o.ocivennnn 23 10 190 216 13

Nickle Plate................. 13 9 62 146 7

Park No. 10 e 47 17 184 227 15
F:} 2 13 6 89 42 7.
Redbird.. ......... 7 4 52 283 3].
Rosebud No. 2.. 30 9 167 222 9.

Royal No.1 20 12 127 228 "8

Larimer . 5 5 32 44 2
Broadhurst, 8 7 65 270 4.

Miami No. 2 [] 4 38 142 2

Deep Vein. . 12 6 58 165 3
Greenfield No. 1.. 5 5 37 203 2.
Lost Creek...... .. vene 8 6 50 45 4.

Bugar Creek........ccooiviiiiniiieiiiiiiiiresiieseeraniens 7 6 25 24 1

7 . 498 229 | 2,555 | 4,665 219
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208




Table Showing Number of Miners, Machine Runners and Helpérs, etc.—Continued.

WARRICK COUNTY.

z . g » 2 S
= .
.| gs T S - g 4 g
8 52 == 2 2 s o = g S
o — L) +
NAME OF MINE. R - P - g 5 | & g 5 ot
=R SRR T T I T . O I I o 5 2%
' s SE(E(ER| S| i3 | E(E| &5 | %
S a a4
& | = S | 8 S| &A= | & 2 2
ATE TN et eeeeeeee et e e e s e R IRUTR I 4 8| 28| o1 3 BL52 00 |,
Big Four ... e il 1| 1| 8| 244 y 2,951 16 1560
Big Vein No is| 16| 3| 1o 0| &7 4 1238
Qaledontn . 3 3 19 210 3. 26 610
Chandler .. 7 3| s| 1 3/ 1,645 75 920
DeForrest . 3 3| 93| 12 2| 227 85 1,0%
Star No.1.. 9 10 63 130 91 1lieeiiiienn. 2,050
ELIOCETIC « covv vt vire i iiii crirei s v v .8 9 52 149 L T 1,000
TTOUBL 1 veevee s e e e eeee et ee e eaaes e e e, 59| 52| 37| Lu8| 38 16,375 T7 8,383
Grand total 2,081 | 1,519 | 15,128 | 20,928 | 1,300 $168,071 96 327,820
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REPORT OF STATE INSPECTOR OF MINES.

TABLE.

MACHINE MINES.

Showing by Countics the Name of Mines, Number and Kind of Machines, Tons of Coal -
Mined, Number Miners Employed, Average Tons per Miner.

CLAY COUNTY BLOCK COAL MINES.

&
i

Kinp oF
MACHINES, 2
—_— g 2 3
28| - - =
& . Q : =] =]
MINE. Tul A (B 2 |sB(& | Ss
§,S o =8 e kE O o‘E
E5| 5 |53 & |23 23 &%
851 3 | £ g BER 55 sE
S| & (& g (& | < | <
Brazil Bloek No. Lee.vvusvorenriencemenafennnns 9 9 12 094 1,008 34
Brazil Block No. 8.. DOORORNIRESOt s 61l 35,110 812 | 58,578
Bragil Bloek No. 1.. 2 2 1,673 105 836
Diamond No. 5. .5 5 44,000 1,023 | 8802
Geart No.10....... 3 3 37,447 ; 9,149
Total General Aversge............cc.|u..... 24 24 120,333 l 133 980 5,013
PARKE COUNTY BLOCK COAI MINES.
" Bragil Block No. 12....cun.veeesveenennes|oennn 12| 12| sses 821 | 4,65
MBIy ...ooovnnnn e ——— 7 7T|| 1n222 19 | 1,608
Total General AVersge /vo............|...... 19 19 ov,ogrl 127| 528| 3538
CLAY COUNTY BITUMINOUS MINES.
GIOrd No. Levueunennenn e ceiereanneeresid e, 6 61| 27,958 650 | 4,659
Gifford No.3.......0 i s RO OO 6| 61 35,072 9| 5845
Total Goeneral Average ........oocven]eenn-s 12 12 63,030 716 5,252
GREENE COUNTY BITUMINOUS MINES.
 BIACK CIOOK. . cvvnreversnirennriiennnenes|ceress 50 51| soan 1201 | 16,022
Island No.1.. Y N IO 8l 67,149 1460 | 8393
Jaland No.2.....covvviiarerernanenncnneans| 18100000 18 110.774 1,318 6,154 .
Gilmour 8 8 || 136,024 1283 | 17,003
Hoosier N 2 2| 2092 804 | 10,462
idland.. 61 61 100185 1,31 | 16,697
Summit No. 2. d 9 9 147,631 1,367 [ 16,403
Glenburil..veerve s e vennns 7 7 99,215 1,140 | 14,178
Antioch......... s 6| 6| 31,738 634 | 5,288
Green Valley................ 7 7 6,386 1,167 | 12,340
Lattis CreeK................. 8| 8| 10898 1238 | 13745
Atlas No. 1. ... 0000 5 2 72,'%% 1.?72 15,%)3:15
el oal R OB e
2(. 2 4,392 149 | 2,446
R 378 1,159 | 9276
TI| 107 )1,162,98 | 1,007) 1,155 | 11,396
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MACHINE MINES—Continued.

PARKE COUNTY BITUMINOUS MINES.

KixNp or
M sCHINES. 2
- S ls |3
(] . * -
CRE-RE T B s |2
- 24 T .
MINE, tc| S |EE) = |2 &, | &
£ ¢ |=mE | A& 25| 88 | &3
Es | B |5l % (|4E| 85 | €%
BE| 2 |2 g5 |54 28 | o3
3 8 (= = =z « <
Lyford No. 1.... 22,080 [ 521 4941 3,690
Parke No.1..... 25,749 23| 1,119 4,291
Total General average 47,829 75 638 3,985
SULLIVAN COUNTY BITUMINOUS MINES
Bunker Hill 4 4 28,836 28 [ 1,022 7,209
Caledonia. 8 8 36,956 66 5 4,618
Dugger ... 5 5 68,410 52 [ 1,315 | 13,682
Green Hill .. ... i it e 4 4 40,246 53 759 | 10,061
Hymera No,1.oeeeveeei o 8 8 156,392 | 117 | 1,336 9,549
Jackson Hill No o 9 9 196,415 | 126 1,559 | 21,824
Phoenix No. 3............... |20 FSRUUIIDE PO 128,036 56 | 2,286 | 14,670
Phoenix No. 5 ............. 20 POUON FOD 17,416 12 | 1451 4,805
Shelburn ......covvvvvviivriercnnernersanne]eneens 2 2 15,834 18 879 7,017
Star City. ... 8 8 105,739 | 100 1,057 13,217
Sun Flower. 6 6 139,832 85 | 1,527 3,305
Glendora . 8 8 ,768 | 119 | 1,376 | 20,471
Hymera N 8 8 152,770 971 15751 19,096
ilfred.. 8 8 B84 821 15% | 16,355
West Llnton 1 1 0 10 28 280
CUmMMIng....oovovnvvuninenss viveeeannens.| B i, 5 2,000 27 7 400
Mildred...cooovveiiniinrciiiniiniiirnenna s 2 2 1,745 10 174 872
Total General Average................ 17 81 98 ] 1,385.548 ) 1,133 | 1,222 | 14,138
VIGO0 COUNTY BITUMINOUS COAL MINES.,
Atherton .........ccovvvieiiiiiiiniiin i e 4 4 39,713 43 900 9,928
Lawton :.. .. 2 2 ,920 T 531 ,960
Glen Oak .... . 6 6 165,715 79| 2,000 | 27519
Parke No.10 15 ...... 15 146,988 70 ,099 9,799
Total General Average................ 13 12| 97| 355,76 | 199 ’ 1,285 | 29,645
‘'WARRICK COUNTY BITUMINOUS MINES.
BIOCHO. v e eeeeeseee e s1318 | 3| 894 | " 7808
Big Four .. 74,003 541 1,346 1 12334
Big Vein s 96,231 55 1,749 | 12,029
Total General Average................ 14 4 18 201,547 144 l 1,399 | 11,141
Grand Total 235 | 317 || 3,404,078 2,820 ‘ 1,207 l 10,738

Nore.—Total pick miners, 7,808; total pick mine coal, 6.588,47_5 tons; average tons per

miner, 843.



TABLE,

Showing Number of Miners, Total Wages of Miners and Average Wages Per Miner; Number of Inside Day and Monthly. Men, Total Wages of
- Same, and Average Wages Per Man,; Number of Outside Day and Monthly Men, Tolal Wuges of Same, and Average Wages Per Employe,

by Counties. ’
. & = @, &
B - = o g gg -~ & =)
@ 5 °® ] S o ‘\
i = £e (S5s 2 b £os =B AT | Ee
k-t & . E52 [(wnn 82 b RZ A &2 w2 | 83
COUNTY. e = @ o5 b Soq ° A - g oS
5 s o~} gR= s o= . B . 39 25 -
= — @, X3 —z g S, B - Q@ R H
g 3 58 |EZS| EiS 5582 23S g2 | 552
5 <= Sy ome pt=] SAy @l A 33 e
& 3 < k4 H < 13 & < !
[0 S 1,687 $736,361 87 $436 43 452 $315,330 88 $697 63 $137,624 60 217 $634 21
Davies 329 181,413 05 451 1 76 42,503 13 569 12 21,525 94 45 478 30
Founta, 66 9,028 33 136 11 2,531 37 230 12 1,776 49 16 111 03
@Gibson .. 5 24,854 19 460 28 15,609 520 81 10,769 33 17 633 48
[0 8 T3 1 - X 2,059 1,228,519 74 96 610 427,766 47 602 8 231,759 18 275 842 76
1 1 1 8,796 92 474 68 43 ,118 654 38 15,676 27 31 5
Parke . ..vv it i e ee e s 1,177 699,901 77 593 79 335 268,874 31 802 6 119,728 18 142 843 15
5 2 270 20 7,412 74 370.63 3 2,069 689 89 1,632 92 3 544 30
Pike........... et aaie e, - 616 292,045 31 474 09 170 105,706 67 621 80 52,180 01 102 511 55
SUIHVAD tooeiireient it e ieerteere cenn v raarvaern 1,361 766,741 31 563 36 476 322,156 76 675 719 175,538 92 283 620 31
Vanderburgh . e ieriaerebe e e e, 222 134,192 2! 604 46 47 535 756 07 23,007 82 40 575 1
Vermillion ... e e e e raeas 767 ,829 702 51 171 140,071 21 819 12 69,547 49 67 1,038 02
1 1,828 1,038,587 30 568 13 498 309,604 58 621 69 ,H99 9 1229 640 12
Warrick ..coooiiiiniiii i e e 276 157,026 13 568 58 59 4661 587 60 22,793 96 52 438 30
General Average ........ocvveveiiiiiiiiniiaann, 10,628 £6,017,021 20 8566 14 | 2,981 92,085,116 28 8699 67 81,047,434 64 | 1,519 8689 54

Norr.—Pick miners, machine runners and helpers and loaders are reported as miners.
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TABLE, Lo
Shomng Price Paid Per Ton for Pwk and Machine Mining, Inside Day Labor, Total Number of Employes, Total Production, Total Wages,
Wages Per Year Per Employe, and Per Cent. of Gain or Loss Per Ton for Each Year from 1890 to 1903, Inclusive. : ,
' BITUMINOUS ! S
BLock MiINING. MINING b 5} a Ay -
i a . 2 g d | = e
g 3 g | 2 5 3 S R -
YEAR. ™. = o . = ko g L] 2 P4 - = o
Icy) Qw S -] . o . S G &8 - 3 =
&5 =& A8 =& e Zz3 & =3 ] g g 9
Py =] o8 [ o2 —_bB — —_ @ &9 o
5 & || &5 | 3% | 22 £ £ =2 % g
A& |& ] & E & & & E & & 7
w
=]
$0 75 $0 844 #1 874 6,500 | 3,791,211 | Not reported |............0......[....ue b
344 1 874 s 3,819,600 |.... .. -
34 1980 &
344 190 Q
341 190 =)
20% 17 Q
|| 1w g
30 17 @
30 175 ; w
39 225 s
62 230 2
62 230 13,139 8,763,197 7,078,913 12 538 TT ... e
68t 2 66 15,128 | 9,992,553 9,149,572 12 604 81 | 12% |......

Above Percentages are based on Pick Mining.
April 1st,1900, Miners’ Screens were reduced from 134 inch mesh ﬂat bar to1Y4 inch mesh acron bar, which amounted to 5 cts.advance per ton on mining.
Total reduction in price per ton from 1890 to 1897 amounted to 27%%.
Total gain 1903 over 1890, 355%.

Total gain 1903 over 1897, 86%.
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FATALITIES AND INJURIES.

During the year 1903 there were more accidents to mine em-
ployes, fatal, serious and minor, than in any of the previous
years in the history of the mining industry of this State.

The monthly reports of mine bosses made to this Office show
an aggregate of two hundred and seventy-six (276) accidents,
classed as follows: Fatal, fifty-five (55); serious, one hundred
and forty-five (145); and minor, seventy-seven (77), the causes
of which are shown by the annexed table.

TABLE,
Exhibiting the Number of Casualties Arising from Different Causes, 1903.

n
CAUSE OF ACCIDENT. = 2 8 4
- —~ —_ -
& | & | 8B | &
Falling 818t6 . ...oovivniiiiinit v eiieit e careinnenans 17 64 27 108
Falling coml..cvuevurneniriitiiiiee v i einerir et eneeeareaas 1 16 5
Mine Cars .ouvvr i i e e e e 5 40 18
Caught by cage .. 3 3 5

Kicked by mule.......ovveviviiiieiiieiiinniirnericiercineesviiiansieeecan,
O T PR IS B
Windy shots .
Delayed shots .. e
Promature BDOS .......onusneen. oenvinnenessinernssnsrnnnrnins
Smoke explosion ............ .
Shot blowing through pillar
Suffocated.............
Powder explosion.....
Explosion of kerosene
Gas explosion......covvvviiie i iiie i
Mining machine . .....ooivviieeiiirieiiieiresanineeniieneaeas
Fell down sbaft..
Coal falling down shuft
Eleetrie shock e
Miscellaneous causes.

An investigation of each of the above fatalities, as well as

a greater part of the serious accidents, was made either by myself

or one of my assistants, and, with one or two exeeptions, i. e,

where persons lived for some time after being injured, the in-

*vestigation of the fatal accidents was made in eonjunction with
the coroner of the county in which the aceiderit oceurred.

COMMENTS ON ACCIDENTS.

The increased number of casualties in 1903, as indicated by
this report, is attributable, in some measure at least, to the num-
ber of new mines that have been opened, thus affording more
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avenues of danger—there being more coal mined, necessitating
the employment of a greater number of miners and other mine
employes, also the use of more explosives, all of which are im-
portant factors in the history of mine accidents. The prime
factors, however, is the use, or in a majority of cases the misuse,
of these explosives.

In making an inspection of a mine recently, I overheard a
miner remark, “that powder was cheaper than muscle.” This

seems to be the maxim of the average miner today, hence the
increase in the number of mine accidents. 7

In our report for the year 1901, we made the statement that
at least fifty per cent. of the mine accidents for that year were due
either directly or indirectly to the use of powder; by smoke explo-
sions caused by a number of heavy shots being fired simulta-
neously ; by premature and delayed shots, also by windy or blown-
out shots, the latter being caused by shots that were either mis-
placed or overcharged; all of which is very destructive to the
safety of the miners and the property of the mine owners.

Tt will require but a brief review of the table,of causes and
the description of casnalties occurring in 1903, to substantiate
the fact that the above statement will more than hold good for
that year. }

Of the thirty-four fatalities, as shown by the table, nineteen
(19), 85 7-10 per cent., were due directly to the use of powder
and other explosives, while seventeen (17), or nearly 31} per
cent., were due to falling slate. Conservatively speaking, at least
one-half of the latter number would have been avoided had the
most ordinary precaution been taken in examining the roof after
shots had been fired, and by resetting props which had been
knocked down by coal thrown from such shots. All of such pre-
cautions are incumbent upon the miners for their own safety.

While discussing this subject, it will not be amiss to mention
two other factors that have played important parts in connection®
with the fatal and serious accidents that have occurred within
the past three years, viz., dynamite and fuse—the former being
used in conjunction with blasting powder, resulting in almost
every instance in an overcharged shot, while the use of fuse in
preference to squibs has been the cause of accidents in many
. ways, such as delayed or premature shots.
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The great danger in this practice is the fact that the shot firer
will commence lighting shots at the head of an entry and continue
from one room to another as long as there are any shots to light
in ‘that part of the mine, and the fuse on which the shots are
tamped being cut at different lengths, will occasionally result
in a dozen or more exploding simultaneously, causing a severe
explosion, or an accident from the extra heavy concussion.

Both of the above practices can not be condemned too severely,
and there should be laws enacted prohibiting the use of either
dynamite or fuse in blasting coal.

Three of the unfortunates that met their death during the year
were not mine employes. One, a boy under fourteen years of
age (the minimum age prescribed by law at which boys are allowed
to work in the mines of this State), had heen sent into the mines
by his parents to assist an older hrother, who had been working -

* with their father. The father was absent on that day. The

other two persons were merely v151t1ng the mine in which they
met their death.

A history of each of the other ﬁfteen fatalities not commented
on above will be found in the description of fatal accidents given
below. {

FATAL ACCIDENTS.

Cray Counrty.

January 5th—Goldy Hadley, miner, was almost instantly
killed in the Gifford No. 2 Mine. He was working off some
loose coal in a break through, and in doing so, uncovered a bad
slip in the roof, when at about 10 o’clock, apparently without
warning, a large piece of slate fell, striking him on the head,
crushing it so badly that he died in twenty minutes.

January 29th—Charles Smith, miner, aged forty-five years,
having a wife and two children, was fatally injured by a fall
of slate in the Klondyke Mine. He was at work in his room on
the morning of abqve date, mining off some loose coal, when
about 9:30 o’clock, apparently without warning, about four tons
of slate gave way from a slip which had been exposed in the
roof, falling on him and inflicting injuries from which he died
at 8 o’clock of same date. Xis room was well timbered with
the exception of this slip, which had been neglected.
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April 15—Dora McCullough, driver, age twenty years, mar-
ried, was fatally injuréd by being run over with a mine car in
the Cornwell Mine. Evidence obtained at the investigation
shows that there was a hill some fifty or sixty yards long with
about 8 per cent. grade in favor of the loaded cars on the run
on which he was driving, requiring two spraggs on one side and
three on the opposite side of a trip of two cars. At the time
of the accident his trip was found at the bottom of the hill with
one spragg in it, and McCullough was sitting up leaning against
the car as if he had been squeezed by the mule. He lived about
forty minutes and was not able to talk during that time. He
leaves a wife and one child.

July 8th—William Buckholz, miner, age twenty-six years,

married, was killed by a premature blast in the Brazil Block Coal
Company’s No. 1 Mine. He and three other miners were em-
ployed driving a pair of entries through a rock fault in the above
mine. About 3:30 o’clock of the date above named, they had
three shots ready to fire in a break through, two sumpers, one
located in each corner of the place and one near the roof in the
center. The two sumpers were each charged with five sticks
of dynamite, tamped on eighteen inches of fuse. The accident
was caused in attempting to fire them.
. Buckholz lighted one and turned to light the other, when he
sank or fell forward on the one he had just lighted and lay
there until it had exploded, killing him instantly. The suppo-
sition is that he had an attack of heart failure which caused
~him to fall. He leaves a wife and three children.

November 19-—James McGowan, miner, age sixty-four years,
married, was fatally injured by falling slate in the Brazil Block
Coal Mine No. 1. He and his son were at work in his room ia
the afternoon, when, apparently without warning, a large piecs
of slate, 14x12 feet in width and length, fell on him injuring
him so that he died three days later. He leaves a dependent

wife. ‘
Davriess CounTy.

September 28th—Charles Mandabach, miner, age thirty-four
years, married, has three children, was killed by falling down
the Mandabach coal shaft, located near Washington. Deceased
was one of the owners of the mine, and the morning of above
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date he was working on the top, dumping coal. There were no
gates at the top landing, and in switching an empty car he pushed
it into the shaft, himself falling to the bottom, being killed in-
stantly. A compliance with the statute requiring gates at the
top of the shaft would have prevented this accident.

Fountamy Counry.

October 14th—Fred Perry, miner, age twenty-six years, single,
was fatally injured in the Rush Mine. At firing time on the
evening of above date, deceased was standing in the entry when
a very heavy shot was fired in a room some fifty feet distant, the
force of which knocked him down striking his head against the
rail and fracturing his skull. Death resulted a short time after.

GreeEneE Counrty.

January 10th—Scott Padgett, age forty-one years, married,
was fatally injured by the railroad cars at the Templeton Mine.
He was employed to bring the flats down to the tipple at the -
mine, and about 10:45 ¢’clock, of above date, he was riding on
the front end of a car which was being pulled down to the tipple
by a mule. When some distance from the tipple he jumped off
the car for the purpose of making the mule travel faster, and
in so doing caught his heel in the switch frog, throwing him
down across the rail. The car passed over both legs crushing
them so badly that amputation was necessary, death resulting
a short time after the operation was performed. He leaves a
wife and nine children.

March 10th—C. Shuts, miner, age seventeen years, single, was
killed by a blast in the Glenburn Mine. He was working in a
room with his father at the time, and on the evening of above
date the father had gone home, leaving the son to fire the shots,
two in number. At about 3:30 p. m. he attempted to fire one
" of the shots when it exploded prematurely, either from a de-
fective squib, or by his lighting the squib too close to the powder.
He lived two days after the accident. . ’

April 28th—Ross Figgins, machine helper, age thirty yedrs,
marriad. was killed bv falling coal in the Midland Mine. On the
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above date he was at work shoveling slack after a machine. He
and his machine runner were making the last cut in the right-
hand corner of a room in which a piece of loose coal had been
left from the preceding cut. They had the cut nearly finished,
when about two and one-half tons of the coal gave way, striking
and killing ‘him instantly. He leaves a wife. This accident
could have been prevented by a small amount of labor on ‘the
part of the loader in working off the loose coal.

July 1st—August Klusmier, miner, age twenty years, mar-
ried, was instantly killed by falling slate in the Black Creek
Mine. ..This accident was investigated by Mr. Dodds, Assistant
Inspector of Mines, who reports that deceased*did not have his
room properly timbered, as being the prime cause of the accident.
He leaves a wife and one child. '

August 19th—Edward Culp, driver, age twenty-five years,
married, was fatally injured in the Green Valley Mine. On
the afternoon of above date, he had gone into an entry after a
trip and had instructed another driver to follow him in and pull
a car from a room outside of where Culp was going. The driver
who followed him in left his empty car stand in the entry while
he went into the room after the loaded one. Deceased seemingly
had forgotten the instructions he had given the other driver, as
he came down the entry at rather a fast rate of speed, standing
on the front end of the loaded car, which collided with the empty
one, crushing him, inflicting injuries from which he died ten
_days later. He leaves a wife and one child.

August 27th—Israel Hughes, Jerryman, age thirty years, mar-
ried, was killed by falling slate in the North West No. 3 Mine.
At -about 11 o’clock on the above date, he and one other person
were at work cleaning up a fall of slate on one of the cross entries
when, apparently without warning, a large piece of slate fell
on him, killing him instantly. The slate had been examined by
himsgelf and the boss in the morning before commencing work,
both pronouncing it safe to work under. He leaves a wife.

August 28th—Michael Schafer, miner, age twenty-nine years,
single, was fatally burned by a powder explosion in the Antioch
Mine. On the afternoon of above date, he had made up his
cartridges, -and was cleaning a blasting barrel. In order to dry
it, he fired a squib through it. The squib, passing through the
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barrel, struck the face of the coal and bounded back into the
loose cartridges, firing them, they in turn exploding the powder
in the keg sitting near by, burning him so badly that he died three
days later at St. Anthony’s Hospital in Terre Haute.

October 15th—Logan Edington, miner, age seventeen years,
single, was killed instantly by falling off an ascending cage in
the Letsinger shaft. Little could be learned of this accident,
other than the fact that the proper signal bad been given. The
engineer replied at the top of the shaft with the answering signal,
after which deceased got on the cage and it was belled away.
When the cage reached the surface he had disappeared. The
supposition is that he lost his balance and fell off the cage.

December 4th—George Gilman, miner, age twenty years, was
fatally injured by a delayed shot in the Black Creek Mine. Little
could be learned of this accident other than the deceased had
lighted his shot and retired to an adjoining room for safety,
and after waiting’a while, it is presumed, thinking the squib
had gone out, he started back to try another one, but when within
a few feet of the shot it exploded, injuring him so that he died
on Décember 6th, at St. Anthony’s Hospital, Terre Haute. He
leaves a wife.

December 5th—Joseph Maney, age forty years, miner, mar-
ried, was killed in the Antioch Mine by a piece of coal thrown
from a shot. This accident was investigated by Assistant In-
spector Mr. Thomas, and from evidence obtained it was learned-
that there-were four shots fired inside of the room in which de-
ceased was working, one of which was in the face of the entry
about eighty to one hundred feet distant. Also that the shots
in this mine are tamped on fuse. At about 3:20 o’clock the
entry man lighted his shot and ran past deceased’s room calling him
to come. Deceased then lighted his shot and ran out on the entry.
Just as he reached his room parting, the shot in the face of the
entry exploded, throwing a piece of coal, which struck deceased just
behind the left ear, injuring him fatally. When found by parties
who returned to look for him he was lying in an adjoining room
in an unconscious condition, from which he did not recover.
He leaves a dependent wife and two children.

December 17th—Charles Moore, miner, age twenty-three
w—nnma einela wage killed by a falling slate in the Vietory Mine.
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Deceased and two other persons were working at night, shooting
down slate, for the purpose of making height at a point on the
double parting about seventy feet from the shaft bottom in the
above mine. At about 10 o’clock p. m. of the date named they
had fired two shots in the slate, one on each side of the entry.
The shots did not bring the slate down, but left' it in such a
~ condition that it was almost ready to fall. For some reason,
deceased went in under it, it is thought to get a couple of cap-
pieces to be used as wedges, and while under it a large piece
of the slate fell on him, inflicting injuries from which he died
at 11 o’clock the following day.

Kxox Counrty.

July 14th—Walter Welty, aged seventeen years, was killed
by falling down the Knox Coal Company’s shaft located at Bick-
nel. " Deceased was not an employe of this company, but on this
evening was visiting the night engineer. Deceased requested the
engineer to let him down the shaft, which he refused to do.” The
engineer then went into the boiler room, to attend to his fires,
and when he returned deceased had disappeared. On investi-
gation he was found at the bottom of the- shaft, life extinet.
The supposition is that he opened the shaft gate to step on the
cage, which he thought was at the ground landing. It being
very dark, he did not see that the cage was not there and stepped
into the open shaft.

December 14th—Claude Alsman, not an employe, age seven-
teen years, single, was killed by an ascending cage in the Knox
Mine. This accident was investigated by Assistant Inspector
Mr. Dodds, and from evidence taken at the inquest it was learned
that deceased was not an employe of this company, but had gone
down into the mine to visit some friends and look around the
mine. When coming up out of the shaft with a number of other
persons he lost his balance,i presumably caused by the motion of
the cage, leaned over and %vas caught by a buntin, and thrown
back down the shaft, a distance of about seventy feet. Life was
extinet when he was bronght to the surface. :
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i Pixx County.

December 19th—Riley Rumble, driver, aged twenty-six years,
single, was fatally crushed between a mine car and the entry rib in
the Littles Mine. He was standing on the front end of a ‘trip of
cars at a double parting. There were four mules standing in
the way, and he was waiting for them to move, so that he could
start to the shaft bottom with his trip. When his mule started
to pull the cars, in leaning over to avoid the other mules, he was
caught between the car and the rib and crushed so badly that he
died two days later.

Parxr Couxty.

January 7th—Peter August Johnson, miner, aged seventy-six
years, single, was killed in the Mary Mine. He was at work load-
ing a car of coal on the morning of above date, working some eight
feet back from the face of his room, which was well timbered,
when a piece of slate, about 250 pounds weight, fell on his back,
driving his face to the floor. The supposition is, that the blow
stunned him, and that while in this unconscious condition with
the rock laying on his head, holding his face to the floor, he was
smothered to death.

June 5th—William Daniels, shot firer, aged thirty-nine years,
married, met his death by suffocation in the Briar Hill Mine.
Deceased and one other miner were employed to fire the shots
in the above mine.

It was developed by the investigation that on the evening of
the 5th, they had nearly completed their work and a number of
very heavy shots had been fired on the first south entry, this being
the point where they were then working. rhe supposition is,
that Daniels lost his way in the mine, owing to the powder smoke.
‘When found he was lying near the face of the entry where the
first shots were fired life extinet. He leaves a wife and two chil-

“dren. Overcharged shots were largely responsible for this acci-
dent. '

July 6th—Jesse Perkins, miner, age fifty-two years, married, '
was killed by a premature shot in the Zeller-MeClellan Colum-
bia No. 1 Mine. He had tamped a shot on a fuse on the evening
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of above date and about 8 o’clock attempted to fire it. The shot
exploded while he was still trying to ignite the fuse, pieces of coal
striking -him and killing him instantly. His nephew, who was
waiting to fire a dirt shot at the time, was also seriously injured
by flying coal, having his leg fractured and was otherwise cut and
hruised. Deceased leaves a wife. Had a squib been used in this
instance, the accident might have been avoided.

August 14th-—Bass Montgomery, fireman, age twenty-six years,
married, was fatally burned by an explosion of coal oil at the
Lucia Mine. About 2 o’clock on the night of above day, he was
filling his miner’s lamp from a coal oil can containing about one-
half gallon of oil. While so engaged the oil in the ‘can exploded
burning him so badly that he died at 4 o’clock the following after-
noon. He leaves a wife and four children.

September 15th—James Rosa, miner, age seventeen years, sin-
gle, was suffocated by breathing heated powder smoke in the
Columbia No. 2 Mine. He had gone into the mine about 7
o’clock p. m. of above date with Vennela Guido, a fellow miner,
to assist him in firing a couple of shots, and as they did not come
out as soon as expected, a searching party went into the mine
after them. Both men were found unconscious in the room where
the shots had been fired and deceased never regained conscious-
ness. His companion, however, recovered after being brought to
the surface, though suffering from the injuries received. It is
presumed, as there was no evidence of their having been injured
by coal, slate, or otherwise, that they had gone back into the room
after the shots were fired to note results and were overcome by
the smoke.

October 81st—Thomas Kerrick, miner, age twenty-eight years,
married, was fatally injured by falling slate, in the Briar Hill
Mine.

Deceased had gone into a fellow-miner’s room to visit, and was
standing somewhere near the center of the room when a piece of
draw slate three and one-half inches thick, measuring eighteen
by twenty-four feet wide, fell on him and so injured him that he
died one hour later. He leaves as dependents a wife and two

children. - \

November 30th-—Albert E. Snodgrass, trapper, age fifteen
years, was fatally injured by falling slate, in the Mecca No.
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1 Mine. About 11 o’clock a. m. of above date, he was following
his driver from his door out to the double parting when a large
piece of slate measuring eleven by eight feet, 1ength and breadth,
four inches in thickness fell on him, inflicting injuries from
which he died ten hours later

February 28th—Charles Wilden, miner, age forty—n#ne years,
married, was fatally injured in the Cox No. 8 Mine, by being
struck with pieces of coal thrown from a delayed shot.| He had
two shots ready to fire at firing time, 3:30 p. m., on the evening
of above date, one of which he had lighted and retired to a place
of safety. After waiting awhile, he heard a shot explode, which
he thought was in his-room. Results, however, proved it to be in
an adjoining room. Having heard the explosion, he started back
into his room to light what he thought was his remaining shot
and when within ten or twelve feet of the face, his |first shot
exploded,. pieces of coal from it striking and injuring him’ to
such an extent that he died the evening of the same /day. He
leaves a wife and eight children. A compliance with the statute,
requiring shots to be fired in rotation would have prevented this
accident. :

March 2d—Julins Currey, miner, single, age eighteen years, -

was killed by falling slate in the Lucia Mine. Evidence obtained
at the investigation shows that at the time of the accident at 7:30
a. m., he was either setting a prop, or sounding the roof, it could
not be determined which. He was found under a piece of slate
with a sledge hammer in his hands. The section of slate was
twenty-one feet long, seven feet wide and about eight inches thick.
There were thirty-eight available props in the room at the time of
the accident, and had a part of them been set, the accident could
have been prevented.

May 15th—Matthew Barr, miner, age thirteen years, was
fatally injured by falling slate in the Columbia No. 2 Mine.
This was his first day in the mine and he was working with his
father driving a break through off of a double parting. They
had finished their day’s work about 1:30 o’clock p. m., and the
boy was back at the mouth of the break through gathering up
some picks, when about one hundred pounds of slate fell on him,
injuring him so that he died on the following day. .
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Svrrivay County.

March 5th—Walter Kemp, driver, age twenty-two years, single,
was killed in the Hymera No. 2 shaft about 11 o’clock on the morn-
ing of above day. Kemp, who was driving a mule on the night
shift, got on the cage with his mule preparatory to leaving the
mine. The cage was belled away in the usual manner, but when
it reached the surface the mule was found standing on the cage,
but the driver had disappeared. The alarm was given at once
and on investigation, Kemp was found in the sump at the bottom
of the shaft. No outery, that would indicate what caused him to
fall off the cage, had been heard.

March 14th—George Bemis (not employed), age fourteen
years, was fatally injured by a mine car, in the Phoenix No. b
Mine. On the morning of above day, he had gone into the mine
to help his brother, and was assisting him to load a car of coal.
There was considerable loose coal thrown on the roadway by a
shot some distance back from the face of the room. The room
‘they were working dips with rather a strong grade toward the
face. In cleaning up the roadway, they had used a cap-piece to
check the car. Deceased was working in front of the car, attempt-
ing to remove the chalk from in front of the car wheel for the pur-
pose of letting the car down nearer the face of the room, when it
started and caught him against a prop, erushing him, inflicting
injuries from which he died within a few hours.

April 2d—Murry Hunt, driver, age twenty-one years, married,
was fatally injured by a gas explosion in the Green Hill Mine.
On the morning of above day, Hunt, in company with another
laborer and the mine boss, had gone into the mine for the purpose
of repairing s dam which had been built to shut off the water
in the old workings. The dam had been constructed of three
walls of timber, packed between with clay. In order to make the
necessary repairs, the greater portion of these timbers had to be
torn out.

By 9:30 o’clock a. m. two of the walls had been removed, and
the mine boss had picked up a bar and knocked out the wedge
over the inner wall and raised his lamp to the opening for the
purpose of examining the interior of the dam. Considerable gas
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had accumulated in the old workings, which found vent through
the opening just made and ignited from his lamp, causing an
explosion. Hunt, who was standing directly in front of the dam,
received the full force of the explosion, and was burned and
bruised so badly that he died while being taken home, a distance
of two miles. Carelessness on the part of the mine boss was
exhibited here, he knowing that the mine generated both black
and fire damp and that tearing away the barrier would allow
either to flood that part of the workings.

May 11th—Ludwig Hoffman, loader, age twenty-five years,
single, was killed by falling slate in the Star City Mine. On the
evening of above date, he and another miner, with whom he was
working had fired four shots, three in one room and one in the
inside adjoining room, firing the one in thé inside room last.
On their way out of the mine they were crossing the outside room,
which was very smoky, and Hoffman was in advance, had gotten
about half way across it, when suddenly a large piece of slate
gave way, falling on him and killing him instantly.

June 10th—Isaac Prior, timberman, age fifty-nine years, mar-
" ried, having a wife and four children, was fatally injured by
falling slate in the Shelburn Mine. About 2:25 p. m. he was
standing in the main air course, opposite a break through. The
supposition is, that he was examining the roof when a large piece
of slate fell on him, injuring him so that he died about 5 o’clock
in.the afternoon of the same day.

July 3d—Clarence Wharton, age eighteen years, single, was
killed by falling slate in the Dugger Mine. This accident
occurred at a double parting on one of the cross entries, the part-
ing being a terminal for both mule and motor haulage.

The slate which fell on deceased was located at the inside end
of this parting and was known to be loose for .several days.
Charles Wharton, father of deceased and assistant mine boss,
had tried to take it down prior to the aceident, but failed. About

10 o’clock on above date, deceased eame into the parting with a
* loaded trip, and having turned his mule was in the act of hitch-
ing it to an empty car, when a large piece of slate measuring
eight feet in length, three feet wide, and from six to twenty-two
inches thick fell on him, killing him instantly. It appears from
the foregoing that the proper precaution was not taken in this
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instance, or the accident might have been prevented. The facts
that the loose slate was located at a double parting where the
drivers and mules during the day frequently were compelled to
pass under it, in going to and from their work, and that the noise
made by the tramping of the mules, moving mine cars, motors, etc.,
would drown any noise made by the slate in cutting, chipping, or
other indications that it was about to fall, should have impelled
double precautions being taken at points of this kind, in the way of
timbering or taking the slate down.

October 8th—J. E. Chapple, miner, age nineteen years, single,
was fatally burned by the explosion of a keg of powder in the
Jackson Hill No. 2 Mine. A keg of powder which belonged to
the deceased had been sent down the mine and was left laying
on the roadside until it came his turn for a car. Deceased -and
a fellow miner were playing with the powder, driving nails into
the keg, thus causing a spark which ignited the powder and
brought about the explosion with the above results.

- October 14th—A. L. Gaston, timberman, age thirty-nine years,
married, was killed by falling down the Island Company’s shaft
No. 4. He was at work on the above date, putting a midwall
betwen the hoisting and fan shafts. The midwall had been con-
structed to a depth of about one hundred and thirty feet, and the
fan shaft was four by nine feet in size.

Deceased was lowering his brattice lumber shiplap, six inches
by sixteen feet, down the fan shaft in a sinking bucket, the bucket
being about two feet ten inches across. About 1:15 p. m. of above
date, he had loaded the bucket with fifteen pieces of the shipiap,
which were set in loose, the top ends dragging down the side of
the shaft. He also got into the bucket himself to descend. Al-
though advised by both the mine boss and the engineer not to
do so, he persisted in going down with the lumber, and when about
one hundred and thirty feet from the surface, which is about half
way down, by some means or other he fell out of the bucket, fall-
ing to the bottom of the shaft and was instantly killed. He
leaves a wife and six children. )

December 8th—Adolph Hellman, loader, age forty years, mar-
ried, was killed by a shot blawing through a pillar in the Hymera
No. 1 Mine. He was working in room No. 30 on the second
south entry. The room was only partially turned, being driven in
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about twenty feet, and is directly opposite a break through which
had been driven from the second south to within one foot of being
through to inside south entry. This entry had been driven just
about to the outside edge of the break through, and the entry man
in the first south had drilled a hole in his entry in the rib next
to the break through, and judging from the depth of the hole knew
that his powder would be bedded somewhere opposite. Also
- knowing that the pillar was very thin, he warned deceased of the
danger of remaining in his room when the shot was fired. About
1:30 o’clock p. m. the entry man lighted his shot and called de-
ceased to come out of his room, he replied all right, but continged
at his work until the shot exploded, blowing through the pillar
and throwing a large quantity of loose coal into the room neck,
striking him and killing him instantly. He leaves a wife and
two children.

Vanpersuralz County.

The ' first fatal accident to occur in the mines of Indiana, dur-
ing the year 1903, was that of Louis Pletcher and Richard San-
ders, miners, both of whom were killed by a premature shot in
the Sunnyside Mine, at Evansville, about 3 o’clock p. m., January
3d. There was no one present at the time the shot was fired, and
as life was extinet in both when they were found, little could be
learned as to the exact cause of the accident. On examination cf
the working place and surroundings, the face of a twelve-foot
entry disclcsed the fact that thcre had been two shots prepared,
ready to fire, orne in each corner of the face, but only one of which
had been fired ; the squib in the remaining shot showing evidence
of having been lighted, as the sulphur on the match was consid-
erably charred. Pletcher and Sanders were working buddies,
driving a pair of entries together, and the presumption is that
both had gone into the entry where the accident occurred, for the
purpose of firing the two shots, each man to light one, and in
doing so, the shot which exploded was either lighted too close to
the powder, or the squib was defective, and when the shot ex-
ploded the concussion extinguished the remaining squib, with the
result as above described.

December 2d—Wm. Ray, miner, age fifteenr years, was fatally
burned by a powder explosion in the Sunnyside Mine. About
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10 o’clock a. m. of above date, he was filling a can of powder
from a full keg, when his lamp fell into the can, exploding the
powder therein as well as the remaining powder in the keg, in-
flicting burns from which he died during the night following.

Vermirrion County.

May 15th-—~Thomas Durkin, driver, age thirty-five years, mar-
ried, was fatally injured by mine cars in the Oak Hill Mine.
About 11 o’clock a. m. of above date, deceased had come out to
the double parting with a loaded trip. The double parting is
located at the foot of a hill some two hundred yards in length;
the coal being hauled from this point by rope haulage.

A trip of fifteen cars had just reached the top of this hill,
which rises with rather a sharp grade, when in some way they
became detached from the rope and ran back down the hill into
the empty siding, striking the empties between which deceased
was standing, injuring him so that he died on the evening of the
same day. e leaves a wife and two children. '

July 27th-—Joseph E. Balcak, car coupler, age twenty-six
years, single, was killed by coming in contact with an electric wire,
in the Klondyke Mine. About 1 o’clock of above date he was
coupling cars on a siding or double parting which forms the east
terminal of the motor haulage in the Klondyke Mine. The trolley
wire extends in past the siding a short distance, and stands about
thirteen inches above the top of the mine cars and about on a line
with the outer edge of the car. Deceased had stooped under the
wire, reached in between the cars and made his coupling and
when rising touched the wire with his left shoulder. He tried
to make an outery and a trapper boy standing nearby seeing his
condition ran to him and tried to pull him away from the wire,
receiving a shock which knocked him down. The boy then ran
. for help, but when it had arrived Balcak was dead.

As soon as notified of the accident the engineer examined his
voltmeter and found that it was carrying but two hundred and
forty-seven volts, two hundred and fifty being the maximum load
carried. It is generally considered by electricians and other per-
sons conversant with electric power that two hundred and fifty
volts will not kill a human being, and in fact is not considered
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dangerous unless the contact continues for some length of time.
In this connection we may say, there is never a day, in the mines
somewhere in the State that some person does not come in contact
with a live wire carrying two hundred and fifty volts, with no
serious results.

In the above case, however, a combination of circumstances
brought about the accident. The floor around the double parting
was wet, and deceased was sweating and was resting his hands on
the car irons, his left side also touching the irons on the car and -
his left shoulder the live wire, thus forming a direct circuit
through his heart, which may possibly have been weak. The evi-
dence proves conclusively that this death at least was due entirely
to an electric shock.

July 20th—Harry Titus, miner, age twenty-five years, was
fatally burned by a powder explosion in the Indiana Fuel Coal
Company’s No. 5 Mine. On the evening of above date he was
making up his cartridges preparatory to charging his shots and
was pouring the powder inte the cartridge from a quart can which
he had filled from his full keg, sitting near by. A spark fell
from his lamp into the can, firing it, and this in turn exploding
the powder in the keg, with above results. Had deceased observed
the statute governing the distance a lamp shall be set from the
powder when cartridges are being made up, this accident would
not have occurred. Titus leaves a dependent wife and three chil-
dren. :
September 29th—Benjamin Bishop, shot firer, age thirty-five
years, married, met his death from the effects of a windy or blown-
out shot in the Indiana Fuel Coal Company’s No. 5 Mine. De-
ceased and one other miner were employed as shot firers in the
above mine. On the evening of the date mentioned they had nearly
completed their work, each man working in separate parts of the
mine. About 8 o’elock p. m. deceased fired a shot in the face of an
entry. This shot was drilled three feet past the cutting or loose
end, one foot past the cutting or loose end being the maximum dis-
tance. The shot was five and one-half feet thick, five feet being the
maximum thickness provided by law.

The shot was fired with eight pounds of black powder and
caused a smoke explosion. When found deceased was lying in
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a room about fifteen feet from the facg of the entry, life extmct
He leaves as dependents three chlldren

Vico Couxnry.

January 26th—John Crabb, miner, age forty-eight years, mar-

~ “ried, was killed in the Glen Oak Mine. He was at work in his
room loading a car, at 7:30 o’clock on the morning of above date,
- when about two tons of slate fell on him, killing him instantly. -

His room was well timbered to within seven feet of the face,
a large water slip lay across the face of the room which had been
exposed by shots fired the previous evening, and he either did not
notice it, or failed to examine the roof, as this was the direct
cause of the accident. Deceased leaves a wife and five children.

January 26th—James Wesmer, miner, married, was suffocated
by inhaling the smoke and heated air, caused by the burning of
the tipple at the Harris and Lankford Mine. Somewhere be-
tween the hours of 8 and 10 o’clock on the morning of above date,
Archie Ferguson, one of the top men employed about the mine
placed a can of black oil or car grease by the side of the stove
in the tipple, for the purpose of melting it, after which he re-
sumed his work incident to the care of the pit top. The grease
being set so close to the stove, soon became very hot and ignited,
setting fire to the tipple, completely destroying it together with
the head frame and fan house. There were nineteen persons and
two mules in the mine at the time of the fire.

The driver at the bottom of the shaft was notified as soon as
the fire was discovered and he gave the alarm to the men inside
the mine, after which he returned to the shaft bottom and was
hoisted to the surface on the cage. By this time, however, the
fire had gained such headway that the cages could not be used,
and there being no manway, or second outlet. at this mine, the
miners with one exéeption, Virgil Beck, who climbed the buntins,
remained in the mine until the tipple had burned and until ar-
rangements could be made for a rescuing party to enter and assist
them. When the rescuing party had reached the men, it found
Wesmer and four other persons badly overcome by the smoke and ‘
heated air. Wesmer died within a few minutes after being
brought to the surface. The other four recovered in a very short
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time with no very serious results. - Fortunately none of the other
miners were injured. Wesmer leaves a wife.

November 26th—Abel H. Pell, miner, age thirty years, mar-
ried, was killed at the bottom of the J. Ehrlich coal shaft. He
was at work on the above date, with the mine boss and a fellow .
miner, removing the old guides in the shaft preparatory to replac-
ing them with new ones.

From evidence obtained at the investigation, Pell was working
about seven feet uf) from the bottom of the shaft, standing on a
buntin. About 8:30 the cage in the compartment in which they
were working was ordered to the top of the shaft for the purpose of

- sending down a new guide timber, and it is supposed that the cage
or water box, while descending in the opposite compartment from
where deceased was standing, caught his head against a buntin,
crushing it and killing him instantly. /

Wargrrck Counry. .

September 25th—Thomas Robinson, miner, age fifty-five years,
was fatally injured by a delayed shot in the John Archibald Coal
Company’s No. 1 Mine. At firing time, 3.30, on the evening of
above date, he was attempting to fire a shot, having lighted the
squib and retired to a place of safety. The squib did not fire as
quickly as he thought it should and after waiting awhile thinking
it had gone out, he went back into his place for the purpose of
trying another one. When he had gotten within about eighteen
feet of the face, the shot exploded, pieces of coal striking and so
injuring him that he died within a few minutes. He leaves a
wife and one child dependent. ' ‘

September 11th-—Stigal, miner, age fifty-three years, married,
was killed by a premature blast in the Air Line Mine. From
evidence obtained at the investigation of this accident it is evi-
dent that it was due to one of two causes, viz., a faulty squib, or
carelessness in lighting it. An eyewitness who was standing
within eighteen feet of deceased when he attempted to fire the
shot testifies that the shot exploded almost the instant he touched
the squib with ris light. He leaves a wife and two children,
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September 29th—Henry Shopenhurst, miner, married, was
fatally injured by falling slate in the Big Vein No. 3 Mine. At
7:30 a.. m. he was at work in his room loading a ecar of
coal, shoveling from in front of the car. Suddenly a large body
of coal gave way falling on him and injuring him to such an extent
that he died at 11 o’clock a. m. of the same day. He leaves a
wife. :

A summary of the names of persons, occupation, date and cause
of each death, the name of the mine and county in which the
fatalities occurred are given in the following table:




TABLE OF FATAL CASUALTIES.

CLAY COUNTY.

. s .
DarE. NaME, é gg RESIDENCE. OCCUPATION, Xégﬁg;’:_ Mixx, COMPANY.
< [_

January 5....| Goldy Hadley. eeoofee. | Bragil .......... | Falling slate....... Gifford No.2.....| Collins Coal Co.
Janoary 2 ..| Chas. Smith... 45( 8| Staunton..... Falling slate....... Klondyke........ C. Ehrlich Coal Co.
Avpril 15...... Dora MeCullough .1 20 2| Cardona ...... Minecar........... Cornwell.. Jackson Coal and Mining Co.

uly8........ Wm. Buckhols... ../ 30| 4| Bragit..... ..... Premature biast...| Bragil B No.1....| Brazil Block Coal Co.
November 18.| Jas. McGowan......... 64 | 1| Knightaville. ) Miner Falling alate...... Bragil B No. 7....| Brazil Block Coal Co.

DAVIESS COUNTY,

September 28.] Chas. Mandabach...... 34 | 3{ Washington....| Miner.. Fell down shaft....| Mandabach ..{ Mandabach Bros.

June 26,......| Mat Ryan..............| 38 | 4| Cannelburgh ..| Driver Falling elate.......| Mutual........... Mutual Mining Co.

FOUNTAIN COUNTY.
October 14...| Fred Perry ............ ] 26 Cates........... Miner.......... Windy shot ........ Rush.............| Rush Coal Co.
GREENE COUNTY

Jannary 10...| Scott Padgett Run over by cars..| Tompleton.......| Western Indirna Coal Co.
March 10..... Charles Shute. Premature shot....| Glenburn ........ Dickason (‘onl Co.
April 28...... Ross Figgins. . R 1 .| Falling coal........ Midland.. ..| Midland Coeal Co.

ulyl ....... Avgust Klusmier......| 30 | 2| Linton. ....... Falling slate. ...... Black Creek.. .... Black Creek Coal Co.
August 19....| Edward Culp .... 25| 21 Jasonville..... Mine cars..........| Green Valley . Green Valley Coal Co.
August 27....| 1. Hughes .... 30| 1| Jasonville..... Falling slate. ..... Northwest No 1 Northwest Coal Co.
August 28 ...| Mike Schafer ... 29 |....| Anrioch........ .| Powder explosion Antioch . Antioeh Coal Co.
Ostuber....... Logun KEdington. 18 |....1 Midland ....... Fell off cage. Letsinger .... ... Letsinger Coal Co.
December 4..| Geo. Ihlman 30| 1| Linten.......... Delayed shot ..... Black Creek . .... Bluck Creek Coal Co.
December 5..| Jos. Maurey.. ../ 40| 3| Amvioch........ Coal from »hot..... Antoch.......... Antioch Goal Co
December 17.| Chas Moore.. ......... 23| 1| Lintina......... Falling slate....... Victoria.......... Victoria Coal Co.
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TABLE OF FATAL CASUALTIES—Continued.
ENOX COUNTY.

1234

. ) !
Date. Nauz. 5';, E‘é RESIDENCE. 0OqcuPATION. g:gls;,c::' Mine, COMPAKY.
. 4
< ]
|
July 14, ..... Walter Welty... .17} 1) Bicknel........ Not employed .| Fell down shaft.... Knox Coal Co.
December 14.| Claude Alsman .[ 17 |....| Bicknel.........| Not employed .| Ascending cage.... Knox Coal Co. |
N
PIKE COUNTY.
December 19.| Riley Rumble.......... ‘ 26 ! Littles.......... Driver.......... Mine cars.......... Littles............ S. W. Littles Coal Co.
. PARKE COUNTY. ‘ ,
January7....| P. A. Johngon ....| Brazil i Falling slate....... Mary. .....c...u.e. Otter Creek Coal Co
February 28..| Cbas. Wilden.. 9 | Coxville iner.... .| Delayed shot....... Cox No 3.........| Brazil Block Coal Co.
March 2 Juliug Currey.. ... Mecea Falling slate. ...... Luecig............. Rock Run Coal Co,
..| Matthew Barr. .| Perth .| Falling slate....... Columbm No.3..| Zeller-McClellan Co.
. Wm. Daniels . 2 | Coxville .| Suffocated.......... Briar Hill........ Raccoon Valley Coal Co.
Jesse Perkina. . e D .| Premature shot.... Columbm No. 1..| Zeller-McClellan Co.
August '4....| Bass Montgomery.‘ 5 | Mecca A v....| Explosion.......... Lucia., ... c..e... Rock Run Coal Co.
September 15| Jaomes Rosa ..... N M .| Suffocated.......... & olumbm No. 2..| Zeller-M¢Clellan Co.
Qctober 30 ...| Thos. Kerrick .... 3 | Coxville i . .| Falling slate....... Briar Hill........ Raccoon Valley Coal Cd.
November 20.| Albert Snodgrass ecca Falling slate....... Mecea No. 1...... Mecca Coal and Mining Co.
SULLIVAN COUNTY.
March5...... Wnlter'Kemp' .......... 22 |....| Hymera........ Driver ......... Fell off cage ....... Hymera No.2 ...| Hymera Coal and Mining Co.
March 14.....| George Bemiy .. 13 I....| Alum Cave ....| Not employed .| Miné car........... Phoeniz No.5...| N.Pitteburg Coal and Coke Co.
April 2 ..| Murry Hunt ..... 21 | 2| Sullivan ....... Driver ......... Gas explosion ..... Green Hill.......| Green Hill Cual Co.
May11.: Ludwig Hoffman .| 25 |....| Star City.... ..| Loader......... Falling slate....... Star City. . Harder-Hater Coal Co.
January 10 ..| Isaac Prior ......... .| 87| 6 | Shelburn....... Timberman....| Falling slate....... Shelbnrn ..| Keystone Coal Co,
uly3........ Clarence Wharton.....| 18 |....| Dugger......... Driver ......... Falling slate....... Dug Inajans Chicago Coal Co.
Octoher 8 J.E. Chapple.......... 191.... Jackson Hill...| Miner..........| Explosion ......... Jackaon Hill No.2| Jackson Hill Coal and Coke Co.
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Qotober 14 ...| A. L. Gaston. .......... 56 | 7| Superior....... Timberman....| Fell down shaft ...| Island No.4 ..... Island Coal Co.
December 18. Adolph Hellman ...... 40| 3| Hymera........ Loader......... Bhot through pillar| Hymera No.1 Hymera Coal Co.
VANDERBURGH COUNTY.
January'3 ...| Louis Pletober........[....|.... Evansville..... Miner... ..| Premature ghot....| Sunnyside ....... Bunnyside Coal Co.
January 3 ...| Richard Sanders ......|....|....| Evansville..... Miner. ..| Premature shot....| Bunnyside . ..| Sunnyside Coal Co.
December 2. m. Ray.............. .| Evansville..... Miner.. . .| Powder explosion .| Bunnyside .......| Sunnyside Coal Co.
VERMILLION COUNTY.
May 15....... Thos Durkin.......... 35| 3| Clinton Driver......... Mine car........... Qak Hill .........| Oak Hill Coal Co.
July 27....... Jos. Baloak............ 26 |....| Clinton ... . Cur ooupler Eleotric shock..... Prince ........... Keller Coal Co
July 30...... Harry Titus............ 25 | 4 | Clinton ........| Miner.......... quder explosion .| Bruilettes No.5..| Indiana Fuel Co.
: »eptamber29 Bemumln Bishop...... 35! 3| Clinton Shot ﬁrer ...... Windy shot ........ Bruilettes No.5..| Indiana Fuel Co.
VIGO COUNTY.
January 6 ...| John Crabb ............ 48 | 6| Burnett........ Falling slate....... Glen Oak ........ Glen Oak Conl Co. -
-January 26 ..| Jamea Wermer....... ....| 1| W.Terre Haute ..| Suffocated ......... Harris-Lankford | Harris & Lankford. .
June 2. Jnseph Se]ker ......... P TN I .| Descending cage ..| Niokel Plate..... Brazil Mining Co.
November 26.| Abel H. Pell .. .... ... 30 | 6| Seeleyville..... Descending cage ..| Ehrlich.......... J. Ehrlich Coal Co.
WARRICK COUNTY.
September 11.| Wm. Stigal ............ 53 | 3| Chandler....... Miner.......... Premature shot....| Air Line......... Hall & Marsh.
September25.| Thor. Robinson........ 55 | 2| Newburg.... Miner.......... Delayed shot ...... Star No.1........ J. Archibald Coal Co.
September 29.; H. Shopenhurst ....... ...| 1| Boonville...... Miner.......... Falling ooal ....... Big Vein No.3...| J. Woolly Coal Co.
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TABLE,

Showing by Counties the Names of Mines at Which Box Car Loaders are Used, Also
Giving Name and Cost of Loader. .

CLAY COUNTY.

NamE oF MINE.

NaME oF LOADER.

Co8T OF
LoADER.

Brazii Block No.1...
Brazil Bloek No.7.....

Autumwa
Autumwa

$2,500 00
2,500 00

GREENE COUNTY.

Autumwa $2,5(0 00
Autumwa... ,500 00
Autumwa 2,500 00
PARKE COUNTY.
Brazil Block No. 12 ... oovtveveieirineennannee Autnmwa...................\." $2.500 00
PIKE COUNTY.
Hartwell ..o Christy. ..ccovvvnnnineneinann $2,000 GO
SULLIVAN COUNTY. .
Mammoth Vein ...........cocivivainn e Autumwa.. #2500 00
Wilfred.......... Autumwa. 2,500 00
Glendora...... Autumwa . 2,500 00
CUMININS. . ives veeiisvene crvriiennervenireaans o Autumwa 500 00
1
| .
VERMILLION COUNTY.
RBOGOB .. veint ittt sttt isenteiiaaens Auntumwa....coeeenniinna... $2,500 CO )

Total number of Loaders, 12. Total cost, $27,500.00.

~—
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ANNUAL REPORT OF THE STATE NATURAL GAS
SUPERVISOR.

OrricE oF STATE NATURAL Gas SUPERVISOR,
Marion, Inp., January 11, 1904.

Prof. W. 8. Blatchley, State Geologist:

Sir—I submit to you herewith my First Annual Report, the
same being the twelfth annual report from this office. I began
the duties of the office March 16, 1903, which is the time in the
year when the field is demanding most attention. Since that time,
for reasons fully explained in the body of the report, it has not
been possible for me to give much time to either collecting mate-
rial for a report or compiling it. I have given briefly the transac-
tions of the office for the past year and such data regarding the
condition of the field as should be interesting to those interested
in the natural gas industry. '

Permit me to thank you at this time for the very cordial sup-
port that I have received from you at all times.

I respectfully submit this report.

Yours sincerely,
BRYCE A. KINNEY,
State Natural Gas Supervisor.




ANNUAL REPORT OF THE STATE NATURAL GAS
SUPERVISOR.

In 1891, a little more than four years after natural gas was
discovered in this part of Indiana, a law was enacted by the Legis-
lature then in session, creating the office of State Natural Gas

" Supervisor and defining his duties. As will be noticed below,
these are certainly numerous enough to satisfy the most indus-
trious. Of course, the law should not be eriticised, because it does
not conform to the conditions at present, for when it was enacted
the general conditions in the field were not only very different,
but the public idea regarding the generation, storage and life
of natural gas has suffered a radical change. Former reports
from this office have noted the exact conditions in the field from
year to year and the changes, and these will not receive more
than passing notice here.

Under the law it is the duty of the State Natural Gas Super-
visor to make a personal inspection of all the gas wells of the
State so far as it is practical and to see that every precaution is
taken to insure the health and safety of workmen engaged in
opening gas wells and laying mains and pipes, and of those who,
in any manner, use natural gas for mechanical, manufacturing,
domestic or other purposes. Here have been given probably one-
fifth of the duties assigned to the Supervisor, and with the aid
of the one assistant allowed him and by working every week in
the year he could doubtless do this work. I inspect all the wells
possible while attending to more important duties, at least enough
in the various sections of the field to give me a correct idea of
the condition of the gas supply. As to the looking after the safety
of workmen engaged in the gps industry, I have given it no time,
because there is no use of it at this time. Contractors, gas com-
panies and manufacturers émploy the most skillful workmen
possible, men who thoroughly understand the dangers attending
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the handling ,of natural gas. These are the tonditions now.
Doubtless they were different early in the history of the field.

Tn addition to the above it is the duty of the Natural Gas Su-
pervisor to collect and tabulate in his annual report to the State
Geologist the following facts: The number of gas wells in the
State, with their location and a record of the geological strata
passed through in drilling them ; the depth at which salt water is
reached in the various wells and the height to which it rises; the
volume of gas produced by each well so far as it can be ascer-
tained, and also the rock pressure of the various wells; the in-
crease or decrease in the rock pressure and volume of flow of the
various wells of the State; the number of miles of mains laid for
the transportation of natural gas and the capacity and cest of the
same; the amount of capital invested in the gas industry and' the
number of persons employed in the same ; the cost of natural gas for
fuel in the various cities and towns in the gas belt, and in addition,
a large amount of data regarding the manufacturing industry in
the gas field that alone would require the time of one man to col-
lect and tabulate. Much of the information required above is
collected and published by the Bureau of Statistics. Nor is this
all; according to law it is the duty of this office to inspect all the
pipe-lines in the State once éach year or as often as the
State Geologist may direct. This is a work that is necessary in
part only. Most of the larger gas companies look after their lines

"very carefully, They have no gas to waste. Men are employed

to go over the lines at regular intervals. It is a waste of time for
the Supervisor to inspect these lines. Of course, as would be ex-
pected, there are a number of gas companies that pay but little
attention to their field lines and these should have the attention
of the Supervisor frequently.

In addition to the numerous duties enumerated above, the
Natural Gas Supervisor must see that all the laws of the State
pertaining to the drilling of wells and the piping and consump-
tion of natural gas are enforced. This is the most important duty
charged to this office at this time. During the early history of
the field, the public in general was opposed to the enforcement of

" the laws that had been enacted to husband the gas. As has been

stated many times in the reports from this office, the majority of
the consumers of gas, both in the field and in the pipe line cities, *
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. thought, and honestly teo, that the supply of gas would last for-
ever, and that no just reason could be given for laws to prevent
waste. The conditions have forced a change in public opinion.
Questions regarding the generation, storage and pressure of
natural gas are given but little attention now. It is admitted
everywhere that the supply in this field is about exhausted. What
are the most effective measures to adopt to save what is left that
it may be utilized as its value warrants? To the minds of most
people in the gas field, the only duty of the Natural Gas Super-
visor at this time is to enforce the laws regarding the waste of
gas., . S :
Comparatively little was known regarding the natural gas in-
dustry when the laws to regulate the use of this fuel were enacted.
Enough territory had been developed to show the approximate
area of the field, though it was some time before the gas area was
definitely defined, if it ever has been. To the consumer who
knows nothing of gas except what he sees at the point of consump-
tion, the supply seems inexhaustible. It has been a very difficult
task to convinee the consumers of this fuel that the supply would
not last forever. ,
Regarding the purpose of the annual reports from this office,
it is plain that they are to make public the resources and limita-
tions of the gas field. This I shall endeavor to do, though it must
not be forgotten that the work of the office has changed as the
conditions in the field have. For the first five years of the history
of the field there were no laws to enforce, and if there had been
it would have been a diffieult task, as it always is, to enforce a
law against public opinion. At that time, the time of the Super-
visor could be given to the statistics required in the report. As
the field progressed and evidences of a deeline in the supply be-
came plain, laws were enacted to husband it, and as the consumers
“of this fuel became educated as to the true conditions in the field,
more of the Supervisor’s time was demanded in the enforcement
of the law. Since I have had charge of the office I have devoted
all of my time to the enforcement of the law prohibiting the waste
of gas. Incidental to the other work I have been able to collect
the data and statistics given in this report. The citizens of the
gas belt and the consumers of natural gas in general do not seem
to be concerned very much at present about the condition of the
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field. It is understood and acknowledged by all that the supply
is fast declining and that the end can not be far off.

The changed fuel conditions in the gas belt and other places in
the State where natural gas is used has been accepted in a com-
mon-sense way by the average natural gas consumer, and wheve
other fuels have not already been adopted arrangements are being
made to change. As I have stated, what is demanded now by
those interested -in the gas industry as well as the consumer, and
that in no uncertain tone, is the strict enforcement of the law
prohibiting waste. And, since I have not been able to do all of the
work stipulated by law, I have endeavored to do that which seems
to me is of most 1mp0rtance to the natural gas interests under
present conditions.

THE CONDITION OF THE GAS FIELD.

To make an intelligent report of the condition of this field at
this time is indeed a difficult task. It is difficult for any one that
has not- visited the field to understand the varied conditions that
exist at this time. And, not only are they varied but they are’
constantly changing. During the early history of the field they
were fairly uniform. To gain an idea of the condition of the
entire field it was but necessary to examine one or two sections.
To gain any conception at all of the gas field at this time, and the
supply of gas, it is not only necessary to visit and examine every
section of the field, but it is equally mecessary to understand the
general character and location of the gas rock. In this field the
Trenton limestone is referred to as the gas rock, but, as a matter
of fact, only a small part of the Trenton limestone is gas rock.
The gas rock is that part of the Trenton limestone that has the
textural condition necessary to a gas reservoir; that is, that is
porous. It neither comes to the top nor extends to the bottom of
the Trenton formation. It is usually found from one to fifteen
feet from the upper surface of the Trenton rock and is from one
to fifty feet thick. In a few instances it has been found thicker
than this, but there is seldom over fifty feet of continuous gas
rock. Both surfaces of this rock are very uneven, as the records
of many deep wells testify. At no place has the surface of this
rock been found level for any considerable distance, and a relief
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map of the upper surface would show many hills and valleys,
- elevations and depressions. As I have stated before, the early
history of the field showed similar conditions throughout the entire
gas area which remained until the salt water advancing met the
lower portions of the 6verlying strata of hard limestone, completely
occupying the gas rock at the lowest points. Thus it is seen how
the high places in the gas rock have become sealed one from the
other as the stock of gas has been consumed and the salt water
- has advanced. It is also plain why gas wells on the same farm
frequently 'differ so greatly in rock pressure and volume. Each
taps a different reservoir. - The conditions stated above are sub-
stantially -the conditions in this field at this time., Instead of
there being one gas reservoir as there was for many years, there
are numerous small reservoirs, each completely sealed in by the
salt water. The same force that govemned the pressure at the
beginning governs it now, except that the presenoe of the salt water
did not have to be considered at first as it does at present. The
life of the gas in each independent gas-holder depends upon the
size of the elevation, the porosity of the gas rock and the consump-
tion as it did with the larger reservoir. It is but reasonable to
believe that as the supply df gas diminishes and the salt water
advances that the reservoirs from which we are drawing gas now
will be divided and subdivided into smaller reservoirs until the
supply is entirely exhausted. If the drill strikes the center of one
of these small reservoirs or elevations in the gas rock a “gusher’™
is frequently reported, though it may cease to be a profitable pro-
ducer in a very short time, and, on the contrary, if the drill strikes
a low place in the gas rock the result is evident. From the state-
ments above the reason for the great difference in the life, rock
pressure and volume of gas produced by wells located in the same
“gection of the field is plain. Frequently wells located on the samo
farm vary much in rock pressure and volume of flow. One may
continue to produce gas in commercially valuable quantities for
a year, while another one-half mile away may succumb to the salt
water in one week. There is one element in the gas field with
which the gas industry has to contend which has not been men-
tioned. I have reference to the oil industry. The progress of
the same and the part it has played in shaping the history of
the gas industry will be noted in another chapter of this report. -
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In many respects the year just past has been. peculiar and much
unlike previous years in natural gas history. To understand this -
a brief reference must be made to the history of the development
of the field. For the first thre¢ or four years after the field was
discovered there was but little systematie drilling. - Wells were
drilled where they were needed. No heed was paid to waste, and
the surplus energy of nearly every city and town in the gas terri-
tory was expended in trying to get some one to use the gds. It
" was not long until pipe-line companies entered the field, and then

the drilling and general development of the field by all classes
of consumers became somewhat systematic, and remained so until
the entire field, north, south, east and west, was tied together
with pipe-lines. Pipe-line companies, local gas companies and
manufacturers very soon-learned the necessity. of leasing territory
to hold in reserve for future drilling and of planning their field
of operations. Sometimes this was a diffieult task, as conflicting
interests tried to pre-empt the same territory. Plans had to be-
changed to meet unforeseen conditions. Some of the larger gas
companies by extending their lines showed a disposition to control
the entire gas area. This was a failyre, as the highways can not
be pre-empted, and wherever a gas company can obtain a right of
way for a pipe-line sufficient well sites can be obtained without
serious trouble. However, conflicting interests have usually been
adjusted without much difficulty. From the beginning, pipe-lines
have been extended year after year toward what was considered
the center of the field. Where it was possible wells were usually
“drilled one-half mile apart, though the distance between wells
was never uniform. Frequently small areas contiguous to pipe- .
lines were left undrilled. This continued until the field was de-
veloped, that is, developed according to the plan I have described.
When this was done there was nothing left for gas companies to
do but to redrill the territory. This is being -done. With but
few exceptions all the drilling done this year is on locations be-
tween old wells, many of which had been abandoned years ago.
The average well drilled now would have been considered a failure
ten years ago. The per cent. of failures are growing larger each
year, and where gas is fonnd the volume of flow is seldom above
500,000 and frequently below this. The drilling this year has
been much different from former years because there is absolutely
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no system in it; that is to say, locations are not drilled in regular ..
order. Gas companies drill in one section of their territory and
then another, wherever the indications for gas are best. Wherever
the rock is found high the salt water is not liable to be so bother-
some. While, as T have said, the wells' obtained now are very
small they are, nevertheless, profitable. The iron is usually from
old wells and the cost is frequently not much more than the drill-
ing.. Then, gas is sold for five times what it wasiten years ago.
Another incentive to continue drilling; though the wells are small,
is the oil prospeets. Much of the gas territory is showing oil,
and where gas is not found in profitable quantities the well is
not always a loss.

There has been a very radical change in the method of selling
gas throughout the field this year. Within a comparatively short
tirhe after gas was discovered every city and town of any conse-
quence was piped for gas. In a few cities ‘““wide open” franchises
were granted allowing the gas company to regulate the price for
all time. In most cases, however, the danger of this was foreseen,
and a limit to the rates to be charged was inserted in the fran-
chise. At first and for a number of years gas was sold at “flat
rates” both in the gas territory and in pipe-line cities with one
or two exceptions. The price varied from fifty cents to one dollar
and fifty cents per stove. The gas companies prospered at these
rates for a number of years. As the supply of gas decreased and
the wells became less productive; as the rock pressure decreased
and the pipe-line had to be extended each year and compressing
stations added, the gas companies began to demand higher rates.
This was refused at first in most instances, and the result has been
numerous controversies between the representatives of the people
and the gas companies. In some places the rates have remainéd
“the same until this year, and then they were advanced only when
the gas company absolutely refused to supply gas longer at the
old rate. At present gas is sold in all of the larger pipe-line and
gas-belt cities, except Indianapolis, and there is but little sold
there, by meter. On account of the scarcity and high price it is
not a universal domestic fuel at present, and of course it never
will be again. | It is generally used as 4 cooking fuel where the
supply is sufficient. ‘ o '
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But little new pipe-line has been laid this year. More line °
was taken out of the ground than was put in it, and especially
is this true of the larger lines. The Indianapolis Gas Company
and the Manufacturers’ Gas Company of Indianapolis, both sup-
plying gas to Indianapolis for domestic and manufacturing pur-
poses, have quit supplying gas to that city and have taken up
their lines to the field. A number of smaller lines have been aban-
doned. A large amount of pipe-line of all sizes belonging to man-
ufacturers who have either left the gas field on account of fuel
or have been compelled to change to other fuels is not being used
and will probably be taken up soon.

i

AsaxponeED TERRITORY.

On account of the scarcity of gas in some sections of the State,
wells have been drilled in territory that has been abandoned for
a number of years. In a few instances these efforts have been
to a certain degree successful. Usually small companies have been
organized to supply gas to the stockholders only. In one city
of the gas belt at least twenty-five wells have been drilled within
the corporate limits of the city within the year just past. - About
three-fourths of these produced a little gas at first, enough to
supply from five to fifteen families. About one-fourth of them
are producing a small amount of gas at present. In but few in-
stances have these wells proven to be satisfactory investments. I
have never advised drilling in sueh territory. Wells drilled in
territory that was overrun with salt water five or ten years ago
are sure to meet an early death. There is no provision for the
renewal of the supply of gas, and when the territory is exhausted
that is the end. Notwithstanding, however, the discouragements
in this territory, it is probable that much of the field will be re-
drilled. After using gas for fifteen years, the people in.the gas
belt dislike very much to give it up as a fuel and will exert every
effort to prolong the supply. - What deceives so many interested
in these company wells is the rock pressure. The .wells that are
drilled now in this territory that was abandoned ten years ago
show near the same rock pressure that the territory did when it
was abandoned. Those that are interested in these wells judge
them by the rock pressure, which is never in any case an index
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re is an index
\

of thé capacity, of the well, The c;pen flow pres
of the volume of the well and that alone.

Nrw TErrrTory.

' History shows that the development of the Indiana natural gas
field was along natural and rational lines. Tt is edsily understood.
Soon after the discovery of gas, pipe-lines from six|to twelve inches
in diameter, radiating in every direction from the gas reservoir,
transported the gas to cities and towns beyond the|gas area. Con-
sumers 140 miles from the main gas field were permifted to enjoy
this gaseous fuel. Naturally, ds the edge of the field where these
lines first tapped it began to show signs of exhanstion, the lines
were extended toward what was thought to be the center of the
field. Seldom was any territory completely developed as fast as
the lines were laid. Not only| were many well gites left but an
oceasional area of considerable acreage that seemed comparatively
‘unproductive at that time in the history of the field ‘was passed.

By way of explanation it might be said [that the productiveness
or capacity of a gas well is governed by the porosity of the gas
rock. If the rock is very porous and the jgas passes rapidly from
the gas rock to the well bore, the well will be very jproductive. On
the contrary, if the gas rock is hard and contains but few pores
or interstices in which the gas may be held, it will pass very slowly
from the surrounding gas rock to the well bore and the well will
be less productive. The latter is the condition found in the un-
productive area referred to above. It may be said, however, to
the credit of this rock, that as a usual [thing the wells remain
productive longer than they do in the more prodmetive rock. In
this connection I will repeat, that this undrilled territory just
referred to is supplying most of the well sites this year. Wells
are located, if possible, near pipe-lines and as clgse as possible to
the point of consumption;. either between wells once productive
or in territory that was labeled unproductive years ago. The
territory referred to above is usually spoken of as new in the
gas field, but it is not so considered in ‘this report.” New gas
territory is that which has never been'drilled or tested in any

way until the present time, Such is the territory in the northern
awt af want Cladimtv and tha soitthern natte of Wahash and Hamt
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ington ecounties. * Quite a large area of fairly productive territory
has been developed in that section this year. Some of the wells
started with a very large production, and a showing of oil is found
‘in some places. Over one hundred wells have been drilled in
that section, and three years ago it was considered entirely out
of the gas belt. Huntington, Wabash and Marion are supplied
largely from this field this year. This new field, though small,
is ‘completely separated from the main gas area, either by salt
water or a section of hard nonporous rock, probably the latter.
The rock pressure varies from 230 to 280 pounds. The gas rock
is very irregular in thickness and porosity. A few “dusters” are
to its credit. How long it will continue to supply the present
draught I can not say, though every indicatiof is that it will
be much shorter lived than the field south.

Since gas became so secarce, it is but natural that considerable
“wildeatting” around the edge of the field should be done. Cities
are piped:for natural gas and all of the appliances for-regulating
and distributing the same are in place. The c¢onsumer has the
necessary pipes and heating appliances. Even if other fuels were
as desirable as gas, a change would mean a large immediate ex-
pense. Under these conditions;, gas companies can get any rea-
sonable price for the gas as long as it does not cost more than other
fuels. A number of fairly productive wells have been drilled
near the extreme northwest edge of the field this year, the product
of which is being taken to Wabash and Peru. So far as I know
all of the gas companies of the State that are pretending to supply
gas are doing their best to give good service, though it is true
that some have fallen far short this year even with the limited
consumption. In some sections gas companies have expended large
sums of money in their efforts to secure an adequate suppiy of
gas, and have failed. In most instances discouragements have been
met with renewed determination, and because of this more than
one city has enjoyed the privilege of using gas one more yedr.-

About seven years ago a strong flow of gas was found near
Petersburg, Pike County. The second well was a failure. A second
producer has been recently found. Gas has been used in that city
for domestic and manufacturing purposes since the first well was:
drilled. The flow of the wells and the pressure remiain strong-
considering the ‘conSumptionE‘;. The find at Petersburg stimulated-
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_ the desire to find gas in that section of the State. Much money
has been spent and many wells drilled without much success ex-
cept at Loogootee, Martin County, and Princeton, Gibson County.
At the former, gas was found at a depth of about 500 feet, four
years ago. Twelve wells have been drilled a short distance west
of the city. All are good producers and show a pressure after
. four years’ use of 125 pounds. The field is small and efforts to
enlarge it have not been successful. Some oil is found. At Prince-
ton but little gas has been found, not enough to be commercially
valuable. The oil prospects are bright at this time.
There has been some drilling for gas in Allen County the past
year with a show of success, but not enough gas has been found
to attract much attention.

Tue ConsumprIiON OF (GaAs.

The consumption of natural gas bo‘th in the field and in pipe-

line cities has decreased more during the past year than any pre-
vious year in the history of the field. To a person who has watched
the progress of the field from the beginning it seems that the year
1903 has been a year of changes. More people have changed from
natural gas to coal and wood than any previous year, and in the
matter of rates the change has been almost universal. Gas is
very generally sold in the larger cities by meter measurement, and
the change from the flat rate system has, in most cases, been made
this year. To benefit by the meter, economical appliances must
be used and, since the future of gas is so doubtful, many people
have declined to purchase new appliances and are using gas for
cooking only. Thus, the use of natural gas for domestic purposes
has decreased at least fifty per cent: during the past year. ‘

Tt is very difficult to say how much gas is used for manufac- -
turing purposes or to compare the amount used now with the
amount used when gas was plenty and factories used all they could
and wasted nearly as much as they. used. Same gas is used by
some factories, and none that I know of have enough. One thing
i8 certain, all the gas belt factories are not going to leave this
part of the State when the gag is entirely exhausted. The indi-
cations now are that but few factories will leave the gas field.
Some of the smdller ‘glass factories that have but liftle invested
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in buildings and machinery will probably either quit the business

or rebuild near a supply of fuel. Some of the largest and most

substantial factories in the field have quit using gas and are
- seemingly doing a profitable business, using coal. Others are shut
" down a part of ‘the time on account of the shortage of gas, while

a majority are supplementing the limited supply of gas with other

fuels. Present indications are that but little gas will be used for
. manufacturing purposes another year. The first city to abandon
the use of natural gas entirely is Logansport.

Trr Waste or Gas.

Tt is hardly possible to say any(thing about this subject without
rehashing what has been said in|former reports, for it has been
given more space than any other subject for several years. Tt .
has been and is a subject of most vital importance to the gas inter-
ests of the State. There neyer has been a moment since this fuel
wag discovered that it has ‘not been wasted in various ways in
every section of the field. - After| about five years the Legislature
of the State took notice of this waste and enacted laws prohibiting
the use of natural gas in flambeaun liglits and the escape of gas
and oil from pipe-lines. Everj person at all acquainted with
the history of the field knows of the large amount of gas that has
' been wasted by the use of the large gas torches that were allowed
to burn night and day, year in and year out. The enforcement .
of the law prohibiting these lights encountered much opposition
at first which was caused largely by the idea that was generally
entertained at that time, that the stock of gas was being renewed
daily and could not be exhhusted, regardless of the amount used
or wasted. Of course, as usual, it was contended that the law
was unconstitutional. In 1898, the Supreme Court of the State:
rendered a decision holding the|law constitutional. About this
time the gas began to show signs| of failure and this, with the de-
cision of the Court, has rendered the work of enforcing the law
comparatively easy. The only trouble that I have had is to get the
necessary evidence to convict the person who uses or lights the
light. "My attention is called more often to thé lights nsed by drill-
érs and oil well pumpers than any other class of people. Natural
gas makes the most convenient 11 ht that either can use, and there
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would be no objection to its use if it was not wasted. Most of
the waste can be charged to carelessness. Imperfect fittings and
burners are used and more lights are used than are necessary. I
have found the most economical outdoor light to be a ‘jumbo tip
enclosed in a'perf\orated iron globe. While these do not, strictly
speaking, conform to law, they consume less gas than the lawful
_light. There have been twenty arrests made by this office during -
the year for the violation of the flambeau law: Twenty-one affi-
davits were filed by an officer at Upland not connected with this
office against persons using natural gas torches, with four con-
victions.

Prior to the dlscovery of oil in the main gas area but little
" gas was permitted to escape from wells. The amount of gas that
has been wasted to test the gas field for oil and to produce oil
can not be even egtimated. . It would probably be a little extrava-
gant to say that as much has been wasted as has been unsed, but
an enormous amount has been wasted, as every person will testify
-who witnessed the oil excitement in the vicinity of Alexandria,
Madison County, in 1897. The records show that over fifty
wells, producing from one to five million cubic feet of gas daily,
remained open for six months. These wells were closed after
the Supreme Court of the United States had declared the law
constitutional. From that time until recently there has Deen a
struggle between the oil and gas interests. It has been impossible,
even if desirable, to stop the development of the oil industry in
the gas field. Oil can not be produced in high-pressure gas terri-
tory without wasting some gas. However, the gas pressure has
gone to a point now where oil ean be produced if the proper
precautions are taken, without wasting gas. Most cases of waste
that T have found this year could be charged to negligence on
the part of the pumper: In fact, in the most productive parts of the
oil territory, gas is so scarce that the oil operator is more inter-
ested in husbanding it than any one else. There are many places
in the oil field where there is not enough gas for fuel for drilling
and pumping. Whﬂe it is not possible for one assistant and my-
self to be every place at the same time or to visit any one place
very often, yet I have learned the sections where the disposition
to waste the gas seems most pronounced and have, I think, reduced

Id Lk I e S T S S S A L M~ 1T
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decreéses, the pressure in the lines becomes less, and with a low-
line pressure there is absolutely no excuse for wasting gas any-
where in the field. The surplus gas can always be put in a line
at a fair compensation. ,

Where there is any effort made to keep field lines in repair
there is but little waste now, and-as the line pressure decreases
the waste from this source becomes less. Of course, as long as
there is any gas in the lines there will be some waste, and it can
only be kept at a minimum by constant attention on the part
of the owner. I have endeavored to enforce the law prohibiting
the waste of gas from pipe-lines, and believe that I have done
effective work along this line this year. )

PrugeiNg oF ABaANDONED (Gas anp Qi WEeLLs.

Without criticising my predecessor in office in the least, I can
say that previous to this year there was but little done to enforce -
the law regarding the plugging of abandoned gas and oil wells.
Both the condition of the field and the reports of the Natural
Gas Supervisor show that the subject has needed ‘attention, and
doubtless it would have received it had not the law been defective.
Numerous attempts to enforce its provisions proved fruitless. The
law stipulated the manner of plugging wells and provided an
adequate penalty for its violation, but it did not provide any -
way of ascertaining when a well was to be plugged and, if so,
whether according to law or not. A law was enacted by the last.
Legislature, the provisions of which are given below, that rem-
edies the weak places in the old law and makes it possible for-
the Supervisor to know whether abandoned oil and gas wells are-
plugged as they should be or not. Of course, as far as the gas.
is concerned, much of the damage is done, but a vigorous enforce-
ment of the law at this late day will do much to protect the oil
rock. As far as I have been able to ascertain the provisions of
the law have been very generally observed during the past year
by both the gas and oil interests. I have numerous requests for
copies of the law, and for the benefit of those interested who may
read this report I give it in full below.

AN ACT concer]nmg the drilling, operating, maintaining and abandoning-
gas and oil wells and nreseribine nenalties for vinlationg Af +ha cama
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and repealing sections two and three of an act entitled “An act con-
cerning the sinking, safety, ‘maintenance, use and operation of naturai
gas and oll wells, prescribing penalties and declaring an emergency,
approved March 4, 1893,” and declaring an emergency.

(Arpgovep MagrcH 7, 1908.)

Section 1. Be it enacted by the General Assembly of the Stdte of Indiana,
That before 'the casing shall be drawn from any well, for the purpose of
abandonment thereof, which has been drilled into any gas or oil bearing
roek, it shall be the duty of any person, irm or corporation, having the
custody or control of such well, at the time of such abandonment, and
also the owner or owners of the land wherein such well is situated, to
properly and securely stop and plug the same in the following manner:
Such hole shall first be solidly filled from the bottom thereof to a point
at least twenty-five feet above such gas or oil bearing rock with sand,
gravel or pulverized rock, immediately on the top of which filling shall
be seated a dry, pine wood plug, not less than two feet In length, having
a diameter of not less than one-fourth of an inch less than the inside -
diameter of the casing in such well; above such wooden plug such well
shall be solidly fille@ for at least twenty-five feet with the above men- '
tioned filling material, immediately above which shall be seated another
wood plug of the same kind and size as above provided, and such well
shall again be solidly filled for at least twenty-five feet above such plug
with such filling material. After the casing has been drawn from such
well there shall immediately be seated at the point where such casing
was seated a cast iron ball or a tapered wood plug at least two feet in
length, the diameter of which ball or the top of which wood plug shall
be greater than that of the hole below the point where such casing was
seated, and above such ball or plug such well shall be solidly filled with
the aforesaid filling material for a distance of at least fifty feet

Rec. 2. The person, firm or corporation owning or having control or
custody of any such well or the land in which any such well is situated,
shall file or cause to be filed in.the office of the Recorder of the county
in which any such well Is located, within fifteen days after the same has
been plugged, as provided in section one, the affidavit of at least two
persons who assisted in the plugging of such well, which affidavit shall
be recorded in the miscellaneous record books in the office of the recorder
of such county, and shall set out in detail the manner in which such well
was plugged and the depth of each such wooll plugs and iron ball below
the surface of the ground, and the record of such affidavit shall be prima
facle evidence in any court of a compliance with the provisions of this
act.

Sec. 3. It shall be the duty of any person, firm or corporation sink-
ing a well in any oil or gas- béaring rock, or having sunk such well and
maintaining the same, to case off and keep cased off all fresh water from
such well.

Sec. 4. Any person, firm or corporation that shall, in any manner,
fail or refuse to plug a-well in the time and manner provided in section
one of this act, or shall fall or neglect to secure and file in the proper
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" Recorder’s office the affidavits provided for and required in section two
of this act, or shall-fall and neglect to properly case off fresh water from
such well and keep the same cased off while sald well is maintained,
as provided in section three of this act, shall be llable to a penalty of two

_ bundred dollars for each any (and) every violation thereof and to the
further sum of two hundred dollars for each ten days during which such
violation shall continue, and all such penalties shall be recoverable in
a civil actlon brought in any court of competent jurisdiction in any county
in which such violation occurred, brought in the name of.the State of
Indiana on.the relation of such county and for the use and benefit of
such county, and in all such cages if there be a recovery by the State it

shall recover in addition to such penaltles a reasonable attorney’s fee.

See. b. Sections two and three of an act entitled *An act concerning
the sinking, safety, maintenance, use and operation of natural gas and
oil wells, prescribing penalties, and declaring an emergency, approved

March 4, 1893,” are hereby repealed. )

Sec. 6. To better enforce the provisions of this act the Natural Gas

Supervisor of the State of Indiana is hereby empowered to enter upon any
land at any time for the purpose of examining and testlng any such well

or wells.
Sec. 7. Whereas an emergency exists for the immediate taking effect’
of this act, therefore the same shall be In force and effect from and after_

its passage.
COMPRESSING STATIONS.

The annual report of the Natural Gas Supervisor for the year
1901 states that there were 41 compressmg stations (usually
known as pumping stations) in operation in the gas field at the
end of that year. The total number of compressors in use is mnot
stated, but it was not far from 100. The same report says: “With
the decrease in the rock pressure in the field came the necessity
for using compressors on pipe-lines. The pressure required to
transport natural gas depends primarily upon the consumption.
With no consumption and the pipe-line perfectly tight, the pressure
at the outlet of the line must be the same as at the wells, and with
the line wide open at the point of consumption the loss of pressure
is at a maximum. The amount of natural gas that can be trans-
ported in any pipeline a given distance depends upon the size
of the line and the pressure in the same, the former governing
the volume of gas and the latter the velocity. Thus, as the field
pressure decreases, the question presented to both gas companies
and manufacturers is, whether to build compressing stations or
increase their pipe-line capacity. Some have adopted the former,

* others the latter, while occasionally it has been necessary to resort
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to both.” I agree with this, except that compressing stations
were used before the decrease in the rock pressure was sufficient
to notice. Where gas was to be transported a long distance, as
was the case with the Ohio and Indiana Gas Company and the
Indiana Natural Gas and Oil Company, it was necessary to in-
stall compressors at the beginning, With the aid of powerful com-
pressors there is hardly a limit to the distance that gas can be
transported. For the purpose of protecting the gas territory, the
General Assembly that convened in 1891 attempted to’ regulate
the production and transportation of matural gas by emacting a
law (Acts 1891, page 89) prokibiting:

1. The transportation of natural gas at a pressure exceeding
300 pounds. ‘ ‘ «

2. The use of any device or artificial process to increase the
flow of gas from the wells or for the purpose of increasing the
flow of gas through the pipe-lines.

.A law enacted by the last General Assembly in'substance repeals
the act of 1891 except the provision regarding the 300 pounds
pressure, and with the present conditions there is little use for
it. Though I know it is impossible for any company in the field
with the limited supply of gas, to raise the line pressure to the
maximum allowed by law, I have tested the pressure in all of
the lines transporting gas from the most powerful compressors
in the field and have not found the pressure at any place above
200 pounds.

While compressors can be used now without violating any

law so long as the pressure is not raised above 300 pounds to

the square inch, yet it can not be said that their uge is not a
. detriment to the field. “Wherever they are used they have the
effect to create a vacuum, not only in the pipes back of the com-
pressor but in the gas rock, and when the pressure is removed
from the rock the salt water rushes in and fills the space once
occupied by the gas. My observation leads me to believe that
where compressors are used in a given territory, the gas rock in
the vicinity of the wells under the influence of the compressors
soon succumbs to the salt water.
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THE STRATIGRAPHY AND PALEONTOLOGY OF THE
NIAGARA OF NORTHERN INDIANA.

By Epwarp M. KiINDLE.

PART L—STRATIGRAPHY.

INTRODUCTION.

The present paper is the outgrowth of field work done during
parts of the field seasons of 1899 and 1902. Considerable collec-
tions and many notes on Niagara stratigraphy were obtained dur-
ing the summer of 1899 while studying the Devonian rocks for
the Indiana Geological Survey. Through the codperation of the
United States Geological Survey and the Indiana Survey, the
writer was able to spend one month during the summer of 1902
in mapping the Niagara outcrops of northern Indiana, and in
making collections of their fossils. Prof. George L. Collie ac-
companied the writer during the summer of 1902, and Mr. V. H.
Barnett in 1899, and to these gentlemen we are indebted for much
valuable assistance.

Nearly all of the Niagara outerops in the northern half of the
State have been examined. Particular attention has been given to
the Niagara dips which have received such widely different ex-
planations from different geologists.

TOPOGRAPHY.

The original topography of northern Indiana is almost entirely
masked by the drift. Deep well records indicate considerable
topographic relief in preglacial times. The thickness of the drift
in the vicinity of some of the outcrops shows some of the preglacial
valleys to have had a depth of four hundred feet or more. Pre-
vious to the coming of the ice sheet the topography of northern
Tndiana was of a rather rugged type, which probably did not
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differ greatly from the topography of southern Indiana. In place
of this, we have now a great sheet of glacial till, which has oblit-
erated the ancient valleys, and forms a comparatively level plain.
In some sections of the northern and northeastern portions of
the State morainal topography varies the general uniformity of
level which prevails over much of this plain. Tn the western
part, the gently rolling prairies of Newton and White counties
merge into the extensive marshes of the Kankakee.

Randolph County attains the greatest elevation of any part
of the area, the highest railroad level being 1,234.4 A. T., which
is also the highest recorded elevation in the State. The southern
part forms the watershed of eastern Indiana and from it streams
flow in every direction. The Wabash, Kankakee and White rivers
receive most of the drainage of the Niagara area.

The longer streams have excavated shallow valleys in the glacial
till, most of which do not reach down to bedrock. The Wabash
Valley, however, cuts through the drift at many localities, and
along the upper part of its valley affords many excellent exposures
of the Niagara. The Niagara also reaches the surface in Newton
and Jasper counties, and in some of the counties to the southeast
of the Wabash. In nearly onehalf of the counties of northern
Indiana, however, the drift is so deep that no outerops of bedrock
occur within them. No outcrops of paleozoic rocks are known
in the tier of counties along the Michigan State line.

STRUCTURE AND CORRELATION.

VIEWS OF PREVIOUS WRITERS.

The earlier workers on the geology of Indiana generally be-
lieved the geological structure of the State to be much simpler
than recent investigations have shown it to be. Their firmly
rooted belief in the uniformity of the geological structure of
Indiana prevented many of them from ever entertaining anv
explanation of the Niagara dips which would include deforma-
tion. Prof. John Collett, for many years State Geologist, says
in describing Niagara beds which show dips: “The uniform un-
disturbed condition of the strata of this and adjoining States,
will not allow the presumption of upheaval and such dislocation
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of strata as would account for these phenomena.”* Starting with
the assumption of the “undisturbed condition” of the strata, it
is not surprising that Collett was compelled to confess in describ-
ing a locality exhibiting tilted beds, that “This quarry is a mys-
tery.”** '

It will be the purpose of the following pages to show that we
have in the Niagara beds of northern Indiana a notable exception
to the nearly horizontal and undisturbed condition which generally
characterizes most of the other formations of Indiana. A number
of theories concerning the structure of the Niagara area and the
dips have been advanced, and the more important ones will be
briefly reviewed.

Owen.—Richard Owen first directed attention to the tilted Ni-
agara rocks of northern Indiana. Torty years ago Owen wrote
that he had found, near Delphi, “A local dip to the southeast
amounting to 40°.”+ He mentioned also the sharp dips at Wabash
and Huntington.

Cox.—Ten years later E. T. Cox, then State Geologist, gave
a brief description of these localities, but ascribed the inclined
beds to false bedding.}

Oblique or false bedding on a large scale is an unusual phe-
nomenon in limestones. The seas in which they are deposited
are seldom sufficiently shallow to permit the action of currents
strong enough to produce oblique bedding. As a possible expla-
nation of the dip, however, the hypothesis of oblique bedding pro-
posed by Cox requires an examination. The history of the dis-
cussions concerning the Le Claire limestone of Iowa illustrates
the difficulty sometimes met with in discovering positive evidence
as to the character of the bedding. Xven where true bedding
seems obvious, it is not always easy to discover in the strata
intrinsic evidence which will entirely eliminate the possibility of
false bedding being the cause of the inclined strata.

At a number of localities highly inclined beds, richly fossili-
ferous, have been observed in contact with barren or nearly
barren beds where the evidence of tilting seemed so clear as
to require no special comment but for the fact that the oppo-

*Twelfth Ann. Rep. Ind. Geol. Surv., p.59.
#*Twelfth Ann. Rep. Ind. Geol. Surv., p.59.
1Ind. Geol. Surv. 1859-60, p. 98, 1862.

tRan Tnd. Geol. Surv., 1872, p. 307.
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site opinion has been held regarding them. The final test
of the false bedding hypothesis comes in applying it to par-
ticular cases. Does it afford a satisfactory explanation of
such examples as the following? Near Delphi a bed fifteen
feet or more in thickness occurs, composed almost entirely of
the shells of Conchidium laqueatum, one to three inches in length,
which is inclined at an angle of 20°. While it is, perhaps, not
impossible that such a bed should occur in false-bedded strata,
it appears to the writer highly improbable. In the case, however,
of strata having a dip of 70° or more, as shown in Fig. 1, oblique
bedding can not be considered even as a possible explanation.
The materials composing the beds, if piled in layers inclined
at such a high angle, could not possibly retain their position.
Deformation alone offers a satisfactory explanation for such dips.

Gorby.—In 1886, S. S. Gorhy* described a considerable num-
ber of outerops showing tilted strata, and announced that they
indicated a great anticlinal, “extending entirely across the State,”
which he called the “Wabash Arch.” Many of the dips recorded
by the author of this hypothetical arch afford evidence against
it. About half of them are east or west dips, while the supposed
arch has an east and west axis which calls for north and south
dips, and fails to explain the others. TPhinney in discussing the
“Wabash Arch” points out that the gas well records furnish
evidence against it.

Phinney.—The tilted strata are, according to Phinney, due tn
irregularity of deposition rather than to deformation, and he states
that “they are to be attributed to the building up of coral reefs
and rocky prominences over portions corresponding to the dome
and offshoots of the Cincinnati Arch or to inequalities in the sea
bottom.”** A serious objection to the coral reef theory is the fre-
quent absence or scarcity of corals where the dips are heaviest.
Corals are not at all abundant in the Niagara of this region. They
have not been observed anywhere in sufficient abundance to form
reefs. While inequalities in the sea bottom may be responsible for
some of the smaller undulations in the strata, neither they nor “oft-
shoots of the Cincinnati Arch” appear to offer a satisfactory ex-

“Pifteenth Ann. Rep. State Geol. of Ind, 1886, p. 241.
“*Kleventh Ann.Rep. U. 8. Geol. Burv., p.653.
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planation of dips of 45° to 75° in the Niagara rocks, which the
accompanying photographs show.

Thompson.—Maurice Thompson considered the dip to be the
result of the disturbance of beds originally horizontal. He states:
“The structure of the Niagara limestone does not in the least
indicate false bedding.”* Thompson accepts Gorby’s hypothetical
“Wabash Arch,” but evidently had a pretty clear understanding
of the local dome-like structures in the Niagara. A summary of
his views is best stated in his own words: ‘“The arch formed by
this upheaval consists of a vast series of low bubbles or cones that
make the surface of the Niagara limestone somewhat like that of
a sea in a brisk breecze.”+

Elrod and Benedict.—In the same volume with Thompson’s
paper appeared a paper by M. N. Elrod and A. C. Benedict on
a portion of the northern Indiana Niagara area. These authors
conclude that the Niagara “cones” which they describe are the
result of a variety of cleavage which simulates stratification, and
cuts across the original bedding plains.

A second paper by the same authors appeared in 1894, in which
-they deny that there has been any tilting of the Niagara beds of
the Wabash Valley.} Cleavage, or a ‘“modified form of joint
structure” is the explanation offered of the dips. This hypothesis
would deserve careful consideration but for the testimony of the
fossils. The oceurrence of richly fossiliferous bands, running
parallel with the so-called cleavage planes, affords conclusive evi-
dence that they are true bedding plains.

Ashley and Siebenthal.—Dr. Ashley in his report on Newton
County,§ based upon C. E. Siebenthal’s notes, mentions the heavy
dips at the Kentland quarry and states that “it would almost seem
as though voleanic or other agencies had produced an upheaval
of a kind seldom found in Nature.”**

Kindle—During the summer of 1899 the writer visited a num-
ber of outerops in northern Indiana, and became convinced that
the dips of the Niagara outerops in northern Indiana were not

*“Seventeenth Ann. Rep. Ind. Geol. Surv,, 1891, p. 183,
tSeventeenth Ann. Rep. Ind. Geol. Surv., 1891, p. 185,
INineteenth Ann. Rep. State Geol. of Ind., p. 22.
Twenty-third Ann. Rep. Ind. Geol. Surv., p. 190,
*Twenty-third Ann. Rep. Ind. Geol. Surv., p. 190,
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apparent but real dips. Two of the outcrops showing tilted strata
which were studied were deseribed in a recent paper.*

Extent and Composition of Beds—The area in which rocks of
Niagara age occur extends from the Illinois line in Newton
County eastward nearly to the Ohio line, embracing the upper
Wabash Valley. Throughout this area the strata are frequently
found to be highly inclined. Highly tilted beds occur in Hamil-
ton County, seventy miles south of the Wabash. It is probable
that the Niagara rocks in the intervening territory have heavy
dips at many localities, but the great thickness of the drift over
this area makes it impossible to ascertain whether or not this is
true.

The Niagara rocks of this region consist principally of magne-
gian limestone, often varying considerably in texture and composi-
tion in a short distance at the same horizon.

The principal types include dull buff dolomites, light gray
sacheroidal dolomitic limestones and two or three varieties of
nearly pure limestone. Beds of buffish or gray calcareous shale
are sometimes associated with the limestone. Local lenses of
sandstone have been observed in the Niagara limestonc at some
localities. One of these, near Kenneth, has a thickness of five
and one-half feet, and is composed of pure white quartz sand con-
taining only a trace of caleium carbonate and iron. The Niag-
ara outcrops show only a small portion of the total thickness of
the beds of this group, none of the sectious extending down to the
Lower Silurian. The information which we have concerning
its thickness is derived from well records. From these it appears
that the Niagara has a thickness of from 250 to 500 feet.

Correlation.—A study of the fanunas of the region has shown
the presence in it of faunas representing two distinet and succes-
sive epochs of the Niagara group. In a previous paper** by the
author, the earlier of these faunas as represented at a typical
locality was listed, and the fauna was correlated with that of
the Lockport limestone of New York. The later fauna which has
been recognized contains many species of the Guelph limestone
fauna of Canada, which has not hitherto been known to occur in
Tudiana.

“Am. Journ, Sei., Vol. XIV., 1902, pp. 221-224,
“Am, Jour. Sei., Vol, XIV., 1902, pp. 221-224,
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The beds holding the earlier fauna are perhaps better exposed
at Connor’s mill on the bank of White River in Hamilton County
than anywherce else in northern Indiana. They will be called,
from the township in the northeast corner of which they outerop,
the Noblesville dolomite. The rock is a hard, thin-bedded, buff-
colored dolomite lying in strata three to ten inches thick,
of which there are 25 feet or more exposed at the type-
locality. Just what the total thickness is which should be
included in this division of the Niagara can not be stated,
since the npper and lower limits have not been seen in any
single section; 1t 1is probable, however, that this formation
includes not less than 100 feet of strata. Faunally the beds
are characterized by such well-known Niagara (Lockport lime-
stone) fessils as Spirifer nobilis, S. radiatus, S. crispa var.
stmplex, Conchidium  multicostatum, Sphwrexochus romingeri
ete. No trace of the Guelph fauna appears in it. The faunal affin-
ities of the Noblesville dolomite point to its approximate equiva-
lence with the Lockport limestone. The Noblesville dolomite
1s well exposed in a quarry southwest of Fishersburg and near
Helm’s Mill in the southeast part of Hamilton County. The
faunal characters are essentially the same at both places as at
Connor’s Mill, but the dolomite is much softer at the latter point
and lighter colored. The Niagara beds at Pendleton are of this
horizon, the rock being a soft, drab dolomite, becoming shaly in
places. At Delphi the Noblesville dolomite is represented by the
outerops of drab-colored dolomite in the “Old Deer Creek Chan-
nel”cast of town between Deer Creek and the wagon road. These
beds eontain Sphaerexochus romingeri, Cyrtia myrtia, and other
Niagara species without any trace of the varied cephalopod aund
gasteropod fauna common in the higher beds exposed in the quar-
ries to the northeast.

In the quarries at Huntington is found a fauna of later age,
and very different from that of the Noblesville dolomite. The
bulk of this fauna consists of a congeries of cephalopod and gas-
teropod species, mostly of large size, together with a few heavy-
shelled brachiopods. Only four of the fifty species of brachiopods
which occur in the Niagara rocks of northern Indiana have been
recognized in the collections from Huntington. Two of these are

—~ EERIERY I 1T 1 L R A, .
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ranging Airypa reticularis and the fourth is Dinobolus conradi,
a species common in the Guelph of Ohio. Only two trilobites have
been recognized—a new species of Encrinurus and a large Illaenus
comparable with I. ¢nsignis, which is associated with the Guelph
species in Wisconsin. The cephalopod and gasteropod element of
the fauna appears to be of distinctly Guelphic affinities.

This affinity is seen in the presence of T'rochoceras desplain-
ense, Pragmaceras parvum, three species of Murchisonia—one of
which is the well known Guelph species M. bivitata, and other
specics which are represcnted by closcly allied forms in the
Guelph.

The rock in which this fauna occurs at Huntington is a light
gray, or cream colored, granular dolomitic limestone of sac-
charoidal texture. It differs very decidedly-in physical appearance
as well as fannal characters, from the dull buff-colored Noblesville
dolomite. 1t will be convenient to designate the beds exposed in,
the TTuntington quarries as the [Huntington limestone. This name
was used for the same beds by Cox in the Report of this Depart-
ment for 1878, p. 66. The total thickness of the Huntington
limestone is not known, but it is probably not less than 150 or
200 fect. About 80 feet are exposed at Huntington.

A magnesian limestone similar in physical and faunal charac-
ters is scen in the lime quarries northeast of Delphi. The fauna
of the Huntington limestone at Delphi, as at Huntington, is essen-
tially a cephalopod and gasteropod fauna. Of the eight species
of brachiopods recorded from it, four are forms having strong
Guelph affinities; these are Monomorella sp., Trimerella sp. and
two varieties of Pentamerus oblongus. The latter species, although
occurring in the earlier Niagara fauna in New York, is a common
form in the Guelph of Ohio and does not appear in the fauna
of the Noblesville limestone in Indiana.

In the case of the localities which have been mentioned in con-
nection with the Noblesville dolomite and the Huntington lime-
stone, the correlations which have been made are based upon pale-
ontological and lithological data, which appear to be entirely ade-
guate. There are, however, many localities where a scarcity of
fossils, or variability of lithologic features have made it impossible
in the rapid survey which circumstances necessitated, to secure
aaticfactary data for correlatine the heds with either of the divi-
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sions of the Niagara which are here recognized. For this reason
the broader term, Niagara limestone, has been generally employed.
Structure.—The general structure of the Niagara beds of north-
ern Indiana is that of a broad arch with gently sloping sides trend-
ing northwest and southeast. It represents a northwestern exten-
sion of the Cincinnati geanticline. Its axis, approximately located,
enters the State near Richmond, and passes northwesterly in the
vicinity of Muncie, Marion and Peru, and continues north of the
Wabash through Cass, White, Jasper and Newton counties into
Illinois. On the two sides of this line of maximum elevation of
the Niagara the Devonian and Carboniferous rocks dip in opposite
directions ; in Michigan and Ohio, toward the north and northeast;
in Indiana, toward the southwest or south. The following table
shows the elevation of the surface of the Niagara A. T. along a
line approximately at right angles to this axis extending from
Crawfordsville to Auburn, Indiana, a distance of 140 miles.

*Crawfordsville ...... .ttt i i ie e 81 A.T.
Frankfort .. ...t i i e i e e 463
B R ) v 1o P 718
Wabash L. e e e e et e 652
Columbia City .. oovvrii ittt i i i et e e e 599
7. N 41 i o 50

The arch described above is not the “Wabash Arch” of Gorby,
which apparently was supposed by its author to follow the Wabash
Valley in eastern Indiana. The tilted beds which were cited as
the evidence of the “Wabash Arch” will be shown in another part
of this paper to be independent of the above described arch in
origin.

Dips.—A large percentage of the outerops throughout the Niag-
ara area is characterized by dips of from 5° to 80°. Im a few
instances the dips represent cleavage planes. In one case (at the
Means quarry, Newton County) both cleavage and bedding planes
are well defined and nearly at right angles to each other, both
being inclined at a high angle to the horizontal. A few localities
have also been noted where the dip is the result of irregular or
false bedding. But the great majority of the dips can be referred
to neither of these causes. They are clearly the result of the
deformation of strata which were originally horizontal.

*The figures given above are based upon gas well records published in the 1€th Ann.
Ran Tnd Fanl Snrv.. nn. 217-26R_
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A brief study of the tilted beds will suffice to show that they
are not referable to ordinary anticlines. A description of the
beds near Kentland will illustrate this. At the Means quarry
(N. E. of N. W. of see. 25) the rock is a hard gray limestone,
very fine grained, in strata 3 inches to 25 inches in thickness,
dipping N. 60° to 65°, with strike of N. 82° E. At the McKee
quarry, less than half a mile to the east, the strata dip 70° to 75°
toward the east, with a strike of N. 12° W., or nearly at right
angles to the strike at the Means quarry.

Numerous exposures of the Niagara limestone occur near Del-
phi, which show dips of from 10° to 45°. The dips here, like
those at Kentland, do not conform to an anticlinal structure, but
appear to be quaguaversal.

Domes.—At Wabash a fine exposure of the Niagara oceurs near
the railroad station which affords a key to the puzzling dips at
Kentland and other points where only small exposures can be
seen. A railroad eut has cxposed a cross-section through the -
center of a small dome in the Niagara limestone and shale. In
passing through the cut the beds are seen dipping in all directions
from the center. On the northeast, east and south of the dome,
the Wabash River has denuded the dome of superficial deposits
and the beds are scen dipping sharply in these several directions
as shown in the accompanying photographs. At the south end
of the cut the strata dip 25° to 30° S. 40° W. Toward the north
end of the eut they are seen dipping to the northwest and north.
On the east side the dips are cast and southeast. The width of the
dome from north to south exposed in the cut is about 840 feet. A
portion of the south side of the dome has been removed by erosion.
It is estimated that the total north and south diameter has been
about 1,150 feet. The excavation for the railroad gives a contin-
uous exposure of the Niagara shale and limestone for half a mile
form the center of the dome. The dips of the beds going north
from the center of the dome are observed to drop down gradually
from a maximum of 30° to perfectly horizontal beds. No dip or
other disturbance is noticeable in the half-mile exposure north of
the dome.

A group of small domes oceur in the Wabash Valley near Lagro.
One of these, known as the Hanging Rock, is situated about one
mile southeast of Lagro. It consists of a mass of limestone and
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shale which rises abruptly from the bank of the Wabash' River

to a height of about 80 feet. The beds exhibit quaquaversal dips

and represent a part of the dome the north and east sides of which —
have been cut away by the river. The upper beds dipto the

south and west at an angle of 25°. The lower strata are less
inclined. '

At Huntington a large area of Niagara limestone is exposed at
the quarry one mile east of town. The beds here exhibit quaqua-
versal dips and indicate a dome having its center within and near
the east side of the area exposed by the quarry. The highest dips
noted here are 35° or 40°. The exposures are not sufficiently
extended to determine the exact diameter of the dome, but from
the horizontal strata exposed in nearby outcrops, it is probable
that it does not exceed 2,000 feet. At the old quarry, a quarter
of a mile northeast, the strata are horizontal.

The quaquaversal dips show a general tendency to drop rapidly
from a high inclination to nothing. This is noticeable at the
quarry half a mile west of [Tuntington. The beds in the new
quarries on the north side of the railroad show a dip of 25° to
the south, while the strata in the old quarry, not more than 100
yards away, show dips of from 13° to 0. It was doubtless the
proximity of outcrops showing highly tilted strata to those of hor-
izontal beds which led Owen® into the error of reporting tilted
Devonian rocks at Huntington resting unconformably on horizon-
tal Niagara beds. There is no evidence of either Devonian beds
or unconformity in the vieinity of Huntington.

It has been shown that the dips observed in at least three local-
ities are quaquaversal and the expression of dome structure. No-
where in the area does the strike and dip of the beds conform
to an anticlinal or synclinal structure. The dips seem everywhere
to be quaquaversal, and it is believed that all of the tilted Niagara
beds of northern Indiana represent small domes similar to those
at Huntington and Wabash.

Origin and Age—There is at present no positive evidence as
to the nature of the forces which produced the domes. It seems
probable, however, that they may be analogous in origin to the
“mud lumps” at the mouth of the Mississippi. From a recently

*Tud. Geol. Surv., 1859-60, p. 66.
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published deseription of the “mud lumps,” they appear to have a
similar structure to the Niagara domes. Harris has studied these
interesting masses of recently elevated sea-bottom and states, “that
they rise up in domes or anticlinals and preserve their regular
bedding is proven by tleir present structure.”

Whatever the causes may have been which produced the domes,
there is clear evidence that they were developed about the close
of the Niagara period. Many of them were elevated above the
Paleozoic sea, while others probably did not reach its surface.
Some of the domes remained above sea level during a considerable
portion of the Devonian age, and there is some evidence that others
continued as islands to the end of Devonian time. The evidence
of the exposures indicates that the gradual deepening of the Devo-
nian sea which initiated the “Black shale” sedimentation sub-
merged some of the Niagara domes which had remained above
sea level throughout the Corniferous and Hamilton epochs. These
conclusions are based upon the relations which have been observed
to exist between the Devonian and Niagara beds at Delphi, George-
town, Kentland and other localities. At Georgetown the horizontal
Corniferous limestone beds rest on Niagara beds showing a small
dip, but there is no evidence of land surface conditions having
existed previous to the Corniferous sedimentation.

Near Delphi, at one locality, horizontal beds of Hamilton age
lie unconformably above the Niagara limestone, which shows a
dip of 45°; a bed of ferruginous clay and iron ore separates the
two. The New Albany shale is scen resting on the Niagara at
another locality near the one last mentioned, the ferruginous clay
separating these two as in the first instance.

The highly tilted beds near Kentland oceur on high ground in
the open prairie, remote from any stream. Rocks of later age
have been encountered at much lower levels in all directions from
this point, within two or three miles, and it appears probable that
the Kentland dome remained above sea level until the end of the
Devonian or later.

The occurrence of outliers of Mansfield sandstone (Pottsville
conglomerate) in the center of the Niagara area of northwestern
Indiana near Remington and Jasper indicate that a subsidence

occurred after the formation of the Niagara domes in northwestern
N F TR IR e U T T T T I T S L
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of that region beneath the Carboniferous sea. The development
of the present Niagara arch in northwestern Indiana was, there-
fore, of much later date and independent of the formation of the
Niagara domes. While the domes date back to the end of the
Niagara, the Niagara arch is of Carboniferous or post-Carbon-
iferous age.

The Niagara-Devonian unconformity which has been described,
though much more pronounced, may be correlated with that which
has been recognized in Shelby County,* Indiana, and with the
slight unconformity between the Devonian and Upper Silurian
which has been recorded by Newberry,t on the east side of the
Cincinnati geanticline. The evidence at hand points to a general
elevation of the sea bottom at the close of the Niagara in the area
around the northern end of the Cincinnati geanticline. The re-
sulting shallow sea was doubtless an important factor in the sudden
disappearance of the Niagara fauna and the substitution of the
corraline fauna of the Corniferous.

ArEA NORTHWEST OF THE WABASH.

Newton County.—The Niagara limestone outcrops at two local-
ities in Newton County. One of these is one mile northwest of
Goodland, and the other is about three miles southeast of Kent-
land. Elsewhere in this county the bedrock is deeply covered by
the drift with the exception of localities in section 25, T. 27 N.,
R. 8 W., where Collett reports outcrops of the Lower Carbou-
iferous.}

The Niagara limestone has been quarried in a small way north-
west of Goodland in the 8. E. of the N. W. quarter of section 22.
At the time of my visit the quarry was filled with water and only
the uppermost layers of the rock were visible. These show a rather
soft, buff magnesian limestone. It is too soft to make a very good
“road metal’” but has been used to some extent in road building
and also for foundation work. The strata appear to lie horizontal
and are covered by three or four feet of surface clay and soil.
The same rock is struck in ditching a few hundred yards to the
northwest of the quarry. On the Blough and Conway farms,

“Twenty-fifth Ann. Rep. Ind. Geol. Surv.
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which are near the quarry, bed rock is encountered in shallow
excavations. Apparently the Niagara limestone approaches very
near the surface over an area of several hundred acres in sections
22 and 15 T. 27 N., R. 8 W. TFossils are very scarce, but sufficient
fragmentary material was secured to indicate the Niagara age
of the bed.

Three miles southeast of Kentland, in section 25, the Niagara
limestone outerops on the highest ground in the vicinity. The
limestone here approaches very near to the surface over an area
of more than one hundred acres in sections 24 and 25. In the
surrounding country bedrock is seldom found in wells nearer the
surface than fifty feet, and frequently it lies at more than twice
that depth. The quarries have been opened at points where the
rock outerops or reaches to within a few feet of the surface. The
McKee quarry is the most easterly of these and gives the best
exposure of the rock. It is located in the N. E. quarter of section
25, T. 27 N, R. 9 W. In the vicinity of the quarry the 11mest0nu
outerops or comes within a few inches of the surface for two
hundred yards in a direction corresponding with the strike. The
strata dip 70° to 75° toward the west, with a strike of N. 12° W.
magnetic. A thickness of about 50 feet is exposed in the quarry.
On the east side the rock is a hard gray limestone with a semi-lith-
ographic texture and breaking with a conchoidal fracture; cone-
in-cone structure is developed in some of these strata. The texture
of the stone changes gradually toward the center of the quarry,
and on the west side the beds are composed of soft buff magnesian
limestone. A large amount of stone has been quarried here and
crushed for road building. The harder beds furnish an excellent
stone for this purpose.

A low mound which rises perhaps twenty feet above the strip
of prairie separating it from the MeKee quarry lies about one-
fourth of a mile to the northwest of the latter. Hard gray lime-
stone outcrops along the top of this knoll. The strike here is
nearly north and south, but the exposure was not sufficient to
measure the amount of dip, which appears to be nearly 90°.
The Fidelity Insurance Company is opening a quarry at this
locality for the purpose of supplying material for road building.
The rock is a verv touch. hard limestone of excellent quality for
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About 300 yards west of the Fidelity Insurance Company’s
quarry, a quarry hag been operated on the farm of Mr. S. A.
Means for a number of years. The rock here is similar in appear-
ance to that at the McKee quarry; the dip is 60° to 65° to the
north, strike N. 82° E. The strata are in layers 3 to 25 inches
in thickness. In one part of the quarry a system of cleavage
planes, somewhat resembling bedding, have been developed nearly
at right angles to the true bedding. These were doubtless devel-
oped by the pressure which produced the heavy dip seen here.
Fossils are scarce, but more common than at the other quarries.

Deep wells at Kentland and other points within a few miles
to the west, northwest and southwest reach the New Albany shale
at depths varying from 80 to 180 feet below the surface.* The
top of the New Albany shale at some of these wells is more than
100 feet lower than the Niagara at the McKee and Means quar-
ries. The outerops of the New Albany shale on Carpenter’s Creek,
a few miles to the northeast, are also lower. Rocks of Carbon-
iferous age lie at a lower level two miles south of the McKee
quarry. This would indicate that the Niagara and Devonian are
unconformable in Newton County, as they have been shown to be
in the Wabash Valley. The relations observed indicate one or more
Niagara domes whose summits and sides remained above the sea
during Devonian sedimentation and probably through a part of
Carboniferous time.

Jasper County—The principal outerops of the Niagara lime-
stones occur along the Iroquois River in the vieinity of Rensselaer.
Bed rock, which is probably of Niagara age, is also reported in
the bed of the Pickamink River. Iigh water covered these out-
crops, as well as most of those in the vicinity of Rensselaer at the
time of my visit. The beds which could be examined were com-
posed of hard, gray magnesian limestone of good quality for road
building.

Collettt reported Devonian limestone overlying the Niagara at
the dam in Rensselaer, but this bed was not exposed at the time
of my visit.

Niagara beds reach the surface in the highway near the center

*Collett, 12th Ann. Rep. Ind. Geol. Surv., pp.53-56, Collett, 23d Ann. Rep. Ind. Geol.
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of section 29, six and a half miles east of Rensselaer, and also
at Pleasant Ridge station. The Niagara holds a small amount
of petroleum in some localities. In section 35, T. 29 N, R. 6 W.,
a well 35 feet in depth, on Andy Yoeman’s farm, furnishes a
small amount of dark lubricating oil.

In the south part of the county the New Albany shale outerops
at intervals for more than three miles along Carpenter’s Creek.
The “black shale” outcrops begin at Remington, where it forms
the bed and sides of the stream, exposing a thickness of 15 feet
of bluish black to drab shale. In descending the stream the New
Albany shale outcrops are interrupted in the north part of section
24 by exposures of the Mansfield sandstone (“Millstone grit”)
which forms the bed and sides of the creek at the wagon bridge,
three-quarters of a mile northwest of Remington. At this point
the creek flows through a post-glacial gorge in this formation.
The rock is a coarse buff sandstone, locally conglomeritic, the
pebbles varying in size from buckshot to hickory nuts. Geodes
five to six inches in diameter occur in it. About forty rods below
the bridge the New Albany shale again appears in the bed and
sides of the stream. At the forks of Carpenter’s Creek the Mans-
field sandstone outerops on the east side of the stream and the
New Albany shale on the west side. Further down the stream
the two formations may be traced to within a few yards of each
other at the same level, but the contact of the two was not observed.
The relationship to each other of the outcrops described above
seems to indicate that the two formations are unconformable.
Apparently the Mansfield sandstone has been deposited in an old
valley of erosion in the Devonian shale.

White County.—The only outerops of the Niagara limestone
in this county known to the writer occur along Monon Creek. It
is well exposed in the bed of the stream just west of the railway
at Monon. DBoth the New Albany shale and the Devonian lime-
stone outerop at much lower levels a few miles to the southeast.
These have been described by the writer in a previous paper.®
The outerops at Monon apparently represent one of the Niagara
domes. Collett recognized the quaquaversal character of the dips
here and stated that “the strata seem to dip from this point in
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almost every direction.”* The limestone at Monon has been used
to some extent for making lime.

Four miles northeast of Monon, the Big Monon Ditch cuts
through the Niagara limestone for 3,300 feet. The beds here
show a dip of from 30° to 45° toward the southwest.

Just west of Woleott the Mansfield sandstone approaches the
surface. It is extensively quarried for glass making in the S. W.
quarter of section 25. The section exposed in the quarry shows:

Surface clay ............. I ... 6 ft. 8 in.
Light bluish gray, coarse sandstone with coarse
quartz pebbles scattered through it............ 25 ft.

The sandstone is very friable, and in a part of the quarry i¢
but little more than an unconsolidated sand.

WaBasg VALLEY.

Carroll County.—No other county offers so good an opportunity
to study the relationship between the Niagara and the Devonian
rocks as Carroll. Both the Devonian and the Niagara are well ex-
posed in the vieinity of Delphi. The Niagara limestone is a mag-
nesian limestone, buff or gray, usually very hard, but sometimes
showing soft beds.

At the mouth of Little Rock Creek, in the northeast part of the
county, the lower division of the Devonian limestone (“Cornifer-
ous”) is seen resting on the Niagara limestone. Both appear to
be horizontal at this point. One mile below this the Niagara
limestone outcrops opposite Lockport in the banks of the Wabash.
Here the beds show a northwesterly dip of 35°. They show a
light gray ragged looking limestone, splitting into irregular frag-
ments by frost action.

At Delphi the Niagara limestone is well exposed in the old
Deer Creek channel on the northeast side of town. Just south
of the Monon railway in the quarry a thickness of 150 feet is
exposed. This is the greatest thickness which has been observed
in any single section in the county. The dip here varies from 30°
to 40°. This series of beds belongs to the Huntington limestone
formation. The Noblesville dolomite is represented by outerops

"Ran Reonl Sarvy ITnd IR »n AT
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between the highway south of the quarry and Deer Creek. Above
the npturned edges of the Huntington limestone rests a thin
bed of impure Devonian limestone of Hamilton age. A bed
of iron ore and red clay eight or ten inches thick lies be-
tween the two unconformable beds. Tn the railroad cut just north
of the city high school building the unconformity of the Niagara
and the Devonian may also be seen, a thin bed of ferruginous
clay separating the two as at the quarry section. In the latter
case, however, the Devonian is represented by the New Albany
shale, the Niagara at this point having evidently remained above
the Devonian sea until the beginning of the New Albany shale
epoch or later.

At the lime quarry of Harley Brothers the Niagara limestons
shows dips of 10° to 15°, mostly toward the south, although the
direction of dip tends to swing round toward the west in the north
part of the quarry.

In the quarry one-half a mile northeast of the Harley Brothers’
quarry the beds dip 20° to 30° toward the northeast.

The Niagara limestone at Delphi makes an excellent lime and
is extensively quarried and burned for this purpose at the above
mentioned quarries. Lime was formerly burned from outerops
near the river west of Delphi, but the kilns there have been aban-
doned.

In Carrollton township the Niagara beds reach the surface in
the bed and sides of Little Deer Creek, about 200 yards above
its junction with the north fork of Deer Creek. The limestone
here is a light gray crystalline rock, apparently containing but
little magnesia.

Cass County.—Nearly all of the outcrops of bedrock in this
county are confined to the bluffs of the Wabash River; the ex-
ceptions being those along Pipe Creek and in the vieinity of Ad-
amsborough and Logansport. The Niagara limestone outerops at
very frequent intervals along the Wabash from the Carroll County
line almost to Miami County. Small patches of Devonian lime-
stone of Corniferous age occur, but less frequently.

The irregular manner of occurrence of the Devonian outcrops
is due to the unconformity existing between the Niagara and

Devonian beds. Many outerops of the latter appear to have been
1 LR T i L Y AT Y,y A Y
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of .this is seen in the Devonian limestone which forms the bed
of the Wabash one-half mile below Georgetown. The Niagara
~ limestone rises from 10 to 20 feet above the bed of the river imme-
diately above and below this point. Just below Georgetown both
the Niagara and the Devonian are exposed on each side of the
river. From five to eight feet of gray, erystalline Devonian lime-
stone rests unconformably on the Niagara. The line of. contact
between the two is an irregular one, frequently rising or sagging.
On the east side of the river the Niagara dips from eight to six-
teen degrees to the east, while the Devonian limestone lies hori-

zontal above it. ,
At Logansport, the Niagara limestone forms the bed of the
Wabash. . The Devonian limestone appears above it at a number

of points in and near the city. It caps the knoll on which the _

hospital for the insane is located, and outcrops over sixty acres
or more in section 2, southeast of the city. At the last named
locality it is quarried and burned for lime by Mr. Harry Lux.
It makes a superior quality of lime, which is free from magnesia
“and whiter than the lime from the Niagara dolomite.

- The extensive outcrop at the upper Eel River dam in Logans- A

port shows the following section:

1. Gray limestone (Devonign)........ccovvuveneenen 3 ft. 4 in.
2. Bluish clay Shale....oocerrenrereeneeiunneensnns 2 to. 3 in.
3. Hard gray limestone breaking with conchoidal

fracture (Niagara) ............co.oovieinaes. 2 to 4 ft.

The Niagara beds in Cass County exhibit three well marked
varieties of limestone: (1) a hard gray, fine-grained limestone,
breaking with conchoidal fracture; (2) a crystalline or semi-crys-
talline, moderately soft rock, and (3) a buff or gray, evenly bedded
magnesian limestone, usually with saccharoidal itexture. Thesa
three appear to represent local varieties of the same beds. The
exposure in the banks of the Eel and the Wabash rivers at Logans-
port are mostly of the first class. - An interesting lens of very
pure white, fine-grained sandstone about six feet thick, occurs
in the hard gray limestone below Kenneth about half a mile. The
lateral extent of the bed is not known, as only a single exposure
has been seen at the head of a small ravine entering the Wabash
from the north. The stone will make an excellent glass sand,
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The second variety of limestone is seen in the outcrops one-
half mile above Georgetown, on the north bank of the Wabash,

and at a few other localities.

of fossils.

These limestones were formed under
conditions favorable to molluscan life and

contaln an abundanco

The beds which are so extensively quarried at Kenneth belong

partly to the third class.

7

The section exposed in the quarry no
is ag follows

rth of Kenneth Station

1. Clayand sofl.......coievniiiiineiiiineanann, 6 to 8 ft. '
2. Blug limestone ..............c.oeviiiunen,oennn 20 ft
3. Buff magnesian limestone in strata 10 to 4 in. .
18§ (3 30 ft
4. Thin bedded bluish-gray limestone............. 10 ft
Heavy bedded dark gray limestone............. 20 ft

\Ih&lLds lie nearly horizontal, showmg

lations.

A small amount of number three is use

only slight wavy undu- .

d for dimension stone;

the remainder is used by the Chicago Steel Company as a flux.

Several hundred carloads per week are s
" The blue limestone (No. 4) contains a fe
beds are almost entirely barren.

In the quarry on the south side of the
which was formerly operated by Harry
are similar to those of the above section.

At Keesport, three and a half miles
Niagara limestone is quarried and burne

Miam: County.—Both the Devonian
outcrop on Pipe Creek, near Bunker H
county the Niagara beds are the only b
show numerous exposures along the Wal
the bluffs of the Mississinewa River the

‘tinuous from the county line to its mouth.

ipped for this purpose.
»>w fossils, but the other

railroad near Kenneth,

Lux, the beds exposed

past of Logansport, the
d for lime.

and Niagara limestones .
[ill. Elsewhere in the
eds outcropping. They
jash near Peru, and in
yuterops are almost con-
At the old limekiln,

one mile above Peru, the Niagara limestone shows a dip to the

west of 28°. Some very irregular dips
quarry on the south bank of the Wabas
the railroad bridge, which are due to fal
_ The limestone is quarried from the be
and various small quarries have furnish

are exposed in a small
sh, one-half mile above
se bedding. '
d of the river at Peru,
ed rock for foundation
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work. Much of the stone is of a poor quality. It has been burned
for lime one mile above Peru.

Wabash County.—The Niagara limestone outcrops in great
force along both the Wabash and the Mississinewa rivers. At
“most of the exposures along the latter stream the beds lie nearly

horizontal, but inclined beds occur at a few localities. At the
mill dam one mile above Somerset a small stream enters the river,
exposing in its bed and sides the highly inclined beds of the

Niagara dipping toward the north at an angle of about 30°.

The Wabash crosses the county from east to west, flowing in

a valley which, in many places, has been eut into the Niagara
rocks. The bluffs, 40 to 80 feet high, which border the valley,
afford many good exposures of the Niagara beds. The domes
which interrupt the otherwise horizontal beds of the Niagara lime-
. stone at many points along the Wabash constitute the most inter-
esting feature of the geology of this county. These hiave been
described in another section of this paper. The occurrence of
a group of these domes in the flat plain of the Wabash near Lagro
is doubtless due to the fact that their development elevated beds
of limestone offering considerably more resistance to erosion than
the softer Niagara shales in which the lower levels of the Wabash

Valley are excavated.

The exposure at the Wabash dome in Wabash affords the longest

continuous section noted in the county. It is as follows:

. 1. Drab gray calcareous shale.......... reereenn 45 ft.
2. Bluish gray to buff limestone............cc.... 4 to 10 ft.
3. Bluish shale .......cciiittieirenerannnerenans T ft.
4.

Buff dolomitic limestone...........ccvivvunnns , 75 ft.-

In some sections a bluish calcareous shale or hydraulic lime-
stone is exposed. This is seen at the base of the Hanging Rock
section. It is said to make a good cement and has been used for
that purpose. The limestone at Wabash is extenswely quarried
for flagstone and foundation stone.

Upper Wabash Valley.—Above the Wabash and Huntington
County line outcrops cease along the river for about seven miles.
Near the forks of the river they reappear, and for more than four
miles the Niagara limestone appears at numerous exposures in
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Huntington the channel of the stream is cut in the Niagara lime-

stone. The beds show heavy dips at Huntington which have been
described in another part of this paper. The limestone at Hunt-
ington makes an excellent quality of lime and is extensively quar-

ried and burned for that purpose. The chemical composition of

the stone used for lime is shown in the following analysis:*

Water at 212°, . ... ittt ittt ettt c ettt 0.50
Silicie acid .....covviiiir e e J N 1.50
B 50 1 SR 31.92
MagneSia ...ttt i e e e veens. 1.B8
Alumina and ferrie oXide.........coovuiiiiiiiiiiiianinn 825
Carbonic .anhydride .........cooitiieiiiniinnecssenenans 49.52
Sulphuric 2¢id ....ccvieii ittt crit e 0.34
LOSS © ittt it iiieeineanesasennacnnnns e esersssnaenearans 0.39

100.00

_ Prof. E. T. Cox refers to the “Corniferous epoch” a bed of sand-
stone at- Huntington. He states that “in Huntington County
it forms the upper fifteen inches, close grained and loosely co-
herent.” The bed referred to is probably a thin bed which ap-
. pears in the quarry just west of Huntington. This bed lies be-
tween strata of Niagara limestone and is tilted with them st
an angle of 25°., While no fossils were noted in it, its position
between beds of Niagara limestone show it to be a local sandstone
lens in the Niagara.

Occasional outerops of the Niagara limestone occur along the
south or main branch of the Wabash as far east as the State line.
At Markle, Buena Vista and other points, the limestone has been
quarried for local use. The exposures near Markle show highly
tilted beds. '

The Niagara limestone does not outerop in the vicinity of Deca-
tur, but it is extensively quarried after removing the 15 to 20
feet of drift clay and sand. The quarry at the north side of town
shows the following section:

1. Surface clay and gravel: ... ....ccuiiipurrennnannsn 19 ft.
2. White, soft, thin-bedded saccharoidal hmestone ...... 8 ft.
3. Heavy-bedded, white saccharoldal limestone......... 15 ft.
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The section exposed in the J. S. Bowers: quarry, one-third of
a mile northwest of Decatur, is as follows:

1. Gravel and cClay .. ... iiriiriiieniieneerenenneennnes 20 ft.

2. Dark gray, very hard saccharoidal limestone with fre- -
quent patches of chert in the strata in layers of
510 18 0. thiCK. cuvneeeen v et ee e 20 ft.

The contrast in color and texture between the limestones at
these two quarries is most marked, but they probably expose beds
. of the same geological horizon and the differences doubtless rep-
regent local variations of the stone. The white stone is easy to
work, and has a handsome appearance when dressed.

ArEa SouTH OF THE WABASH.

Hamilton County.—This county is located slightly north of the -
geographical center of Indiana. The drift in this part of the
.State is so déep' that the Paleozoic rocks are rarely exposed at
the surface. Only a few outcrops occur in the county. The most
‘extensive exposure is the one at Connor’s mill on White River,
five miles above Noblesvillee. Two small quarries southwest of
TFishersville afford an equally good opportunity to study the Paleo-
zoic rocks of the county. Several days were spent by the writer
in collecting from the beds exposed at these two localities.

Connor’s Mill—The outerop at Connor’s mill consists of a hard,
light bufl' dolomite, which is exposed for two or thred hundred
yards below the dam. The beds show a dip of from 20° to 40°
to the southwest. Above the dam one-third of a mile the limestone
outecrops again, dipping 30° to the northwest.

The following is a list of fossils collected from beds exposed
below the dam :#*

Favosites favosus . ................. e e eieteeen e r.
Streptelasma cf. calicula. ... ... e r.
Amplexus shumardi. .. .. DR r.
Eucalyptocrinus ¢f. erassus .. ... . ciiieiinieiriiieiiiines r.
Conchidium multicostatum. — .... ... ...... I
Conchidium sp.....ccoovvieeinneinnnnn ettt eeeetaee e, r.

*The list here given js a revision of a preliminary list published in the Am. Jour. Sei.,
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Atrypa veticularis ........o. ool e e c.
Strophonella williamsi . 8P .... .evvt it i, c.
Leptaena rhomboidalis . ................00000 oo c.
MEriStina MATIE . ovve v it it at it ae caasaaiancaannsennnn b
Spirifer mobilis . ..o..oiii i i e e T.
Spirifer ¢f. erigpa.. ..o iiit i e e e T.
Dalmanella elegantula .............. e e iisceeeeaeens T.
Plectambonites ¢f. Sericeus . ... «..vueeeeeiiiineiiiiiionaiona. r.
Conocardivm 8D «..ovvvvvvie ©iiiiiinn iieee e iieneianens r.
Platyestoma cf. niagarense .. ....... P, rrereares c.
SPhereXoChus TOMIRGETE ... vttt e s a.
Calamene vogdesi . ...........c. ciiii i e c.
Tlaenus instgnis . ... ... oov i i i i e c.
Phacops of. pulchellus.... ..... e e c.
Encrinurus americtnus m. 8D« . «..oovuviieeiinen. e ++.C.

Fishersburg Quarries.—Southwest of Fishersburg one-half mile
a very pure, white sandstone has been quarried for glass making.
It is a fine-prained, massive, loosely cemented rock, crumbling
easily. A buff dolomite, having the same lithological character-
istics as the outcrop at Conmor’s imill, rests upon the sandstone.
The line of contact between the two formations is clearly showu
in the quarry, and is seen to be a very irregular one, resembling
unconformity. The sandstone is believed, however, to be a local
lens. Such lenses are known at other localities in the State where
both the upper and lower contact with the Niagara is clear. The
limestone on either side of the projecting mass of sandstone extends
below the surface of the pool which fills the quarry. The limestone
beds show a dip of about 35° to the north.

. The following section is exposed at the east pit:

1. Surface eclay . .. .................. eeaae. .. 2 ft. to 18 In.
2. Buff magnesian limestone .................. 1ft.to O
8. Hard, fine-grained white sandstone.......... 5 ft.

A careful search failed to discover any fossils in the sandstone.

The fauna of the limestone, as well as its physical characters,
indicate that it belongs to the gsame formation as the beds at
Connor’s mill.

A comparatively short tlme was spent in collectmg from the
Fishersburg quarries, and for this reason the following list of
fossils from that locality include fewer specles than the preceding
list
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Streptelasma ¢f. calicula. .... ... .. i, r.
Favosites niagarensis. ... . ..oeveriiiiiier i, c.
Spirifer ¢f. radiatus. ......... et e, r.
Conchidium mullicostatum. . ;.o..ooviere e s iiiinann reennns a.
Reticularia sp .............. P r.
Orthothetes subplanus ..... ..... rreee. e ireareeeeeaas r.
Stropheodontd 8P . c.ovvvvviiiiiit cirie i e c.
Meristine maria. .......c..cuueus R c.
Nucleospira pisiformis .........ccoiiiiiiiiiiiieeiniivinanesaes .
Leptaena thomboldalis .. ...ocoooviiiiiivninien iie vine oun r.
Spirifer nobilis . .. .. P b et teeta e e T
Illaenus insignés. ... ....ooovvuen. et eiiee e r.
Spherexochus TOMINGErs . .... vt iveieiiiietniiiiininnsaneenss r.
Phacops ¢f. pulchellus. .... . e AT
Enerinurus ameriCanUs M. 8D ... veevvesvenaesrsssonseassonsanns T.

In the southwest part of the county the Niagara dolomite comes
near the surface in sections 5, 6 and 32 on the north side of
the Fall Creek. A small outerop of hard gray limestone occurs
at the roadside about one-half mile northeast of Helm’s mill.
Just north of this a small amount of stone has been quarried on
Samuel Patterson’s land. The quarry has not been worked re-
cently, and only ten inches of buff dolomite are exposed.

A small amount of stone for local use has- been quarried in
the southwest quarter of section 32, T. 17 N, R. 6 E. The
excavation exposes about two feet of thin-bedded, light orange
colored magnesian limestone with from two to four feet of strip-
ping. -
Outerops were reported along Duck Creek by Brown,* but
- a careful search failed to locate them. ‘

Correlation.—Richard Owen described the outcrop at Connor’s
mill in his report published in 1863,+ but offered no opinion
as to the age of the bed. The earliest reference to the age of .
these beds occurs in a report on the geology of Hamilton County**
by Dr. R. T. Brown, who considered them to be of Devonian
age. No paleontological evidence was offered in support of this
opinion, the author of the report stating that “the outerops of
rock in Hamilton County are quite barren of fossils.” In 1901

. the limestones at Connor’s mill and near Fishersburg were re-
~ ferred by the writer} to the Nlagara, but the paleontological evi-
“Rep. Ind. Geol. Surv., 1884.

1Rep. Ind. Geol. Surv. for 1859-62, p. 102.
#sFourteenth Ann. Rep. Ind. Geol. Surv., 1884, p. 27.
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dence for this determination was not given. The faunal lists
here given clearly show the Niagara age of these beds. The
Lockport (Niagara) limestone is their probable equivalent in
the Niagara group. As stated on a preceding page the local name
Noblesville dolomite has been given to these beds.

The Hamilton County outcrops are the most southern exposures
in the State which show highly tilted Niagara strata. The oro-
genic disturbances, which caused a general tilting of the Niagara
rocks in northern Indiana previous to the beginning of Devonian -
sedimentation, did not affect the southern portion of the State,
where they lie nearly horizontal, and are conformable with the
Devonian rocks. North of the Ohio River eighty miles the Niag-
ara rocks are slightly unconformable with the Devonian,* but
nearly horizontal. The Devonian rocks have not been observed
in contact with the Niagara in Hamilton County, but it is very
probable that they are unconformable, as they have been shown
to be farther north in the Wabash Valley.

Madison County.—The Niagara beds outcrop at three points
on the south bank of Fall Creek in the town of Pendleton.
These are at the lower edge of town, at the foot of the fall, and
on a knoll 200 yards below the fall. The formation is represented
at the foot of the fall by a bluish drab calcareous shale or fine-
grained sandstone, above which rests the massive Pendleton sand-
stone (Devonian). The section at the fall is as follows: '

"1. Hard gray limestone............ earaeeeeeaeas 3 ft. 6 in.
2. Heavy bedded white sandstome................. 6 ft. 8 in.
- 3. Bluish drab, fine-grained calcareous sandstone or

Bhale . ...oiiiiiinnineroinienonnacnncnsnans 10 in.

The beds exposed 200 yards below this section are composed
of buff to ash colored soft magnesian limestone and lie at mearly
the same elévation or a little higher than the Devonian beds of
the above section. It was doubtless the relative elevation of the
Devonian- and Niagara beds which led .Coxt into the error of
placing the latter above the Devonian sandstone and limestone
in his section of the Pendleton rocks. The buff dolomite contains
Sphaerexochus romingeri, Spirifer niagarensis and other Niagara

*Kindle, 25th Ann. Dept. Geol. and Nat. Res. Ind., p. 559.
FRighth Ann. Rep., Ind. Geol. Surv., 1879, p. 60.
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fossils in considerable abundance, and belongs to the Noblesville
dolomite formation. The beds appear to lie horizontal. The oc-
currence of Devonian beds at a lower level than the Niagara,
in outcrops so mnear those of the latter, is doubtless due to
unconformlty

Niagara limestone of the hard, gray facies outerops on Foster’s
Branch four miles below Pendleton. On the north bank of Fall
Creek north of Alfonte it is extensively burned for lime.

- About two miles west of the Anderson courthouse a quarry
has béen opened in the Niagara beds on the south bank of White
River. The rock is a drab colored limestone, very shaly, and
most of the beds are of little value for dimension stone. This
quarry has furmished a considerable amount of macadamizing
material.

Other points where Niagara limestone has been quarried in
Madison County are near Frankton on Pipe Creek and two miles
northeast of Frankton, in section 83, T. 21 N,, R. 7 E.

Other Outcrops.—A single outerop of the Niagara is known
in Henry County. At the Quarry mills, three miles southwest
‘of Greensborough, limestone was formerly quarried and burned
for lime. All that can be seen of the bed at present is about two
feet of shaly, bluish-gray limestone near the old limekiln. The
foundation of the mill is constructed of this stone. '

- In Grant County numerous outcrops of the Niagara limestones
occur along the Mississinewa River below Marion..

Niagara beds are said to outerop in the bed of White River
above Muncie, but they have not been seen by the writer. Mr.
Charles Gough, County Surveyor of Delaware County, states that
_ bed rock lies within a few feet of the surface in the following

sectlons . - c
Section 14............ Township 20............ Range 10 East.
Section 14..... Ceeeeens Township 20........... .Range 9 East.
Section 16............ Township 21............ Range 11 East.
Section 23............ Township 22........... Range 10 East.
Section 27............ Township 21............Range 11 East.
Section 28............ Township 21............ Range 11 Bast.
Section 21............ Township 3 D Range 11 East.

A number of outerops of the Niagara occur in Randolph
County. The stone is used for lime and quarried for flagging



http:Oounty.At

/

428 . REPORT OF STATE GEOLOGIST.

and other purposes. The following analysis of the Randolph
County limestone is republished from the Report of the State
Geologist for 1878, p. 59. ‘

. Macksville.  Ridgeville.

Water at 212°F.........c..ocevvvvnnn. P 1.18 0.90
Silicic acld ......ov... .. e e, 1.20 0.70
Ferricoxide ...........coiviivinat. PR 130 . 2.70
AlUMINg vovn it iiii it i e e 4.40 3.76
Lime ........ e ettt itee e, 45.45 45.08
Magnesia ......c.oiiiiiniiiieienain eeeaeaane 4,01 4.36
Carbonic anhydride ............ ..., 40.12 89.21
Sulphuric acid ........... ... i 0.27 0.44
Combined water and 1088.............. P 2.07 2.86.

100.00 100.00

PART II. PALEONTOLOGY.*
BRACHIOPODA.%

Dinobolus conradi Hall.
1.1, fie. 8.

The natural cast of the brachial valve, which is figured from
the Gilbert collection, is the only specimen observed. A feature
not shown in most of the figures published of this species is a
low, indistinct ridge traversing the broad, shallow, longitudinal
groove which crosses the muscular plate.

Rare. Huntington. |

Monomorella sp.
P11, fig. 1.
Internal casts of the brachial valve of an undescribed specics

show the follawing characters:

*Nork.—Mr. C. L. Breger has assisted in the preparation of the greater portion of Part
II and is the joint author of this part of the paper. )

For the loan of literature and assistance in the determination of certain species, ac-
knowledgments are due to Dr. C. D. Walcott, Professor H. S, Williams and Prof. C. E.
Beecher.

Mr. J. R Gilbert, of Huntington, haa generously loaned us his vainabie coliection of
Huntington fossils, a number of which are here figured. To Mr. G. K. Greene we are in-
debted for the opportunity to compare the northern Indiana species with t'hon in his Ni-
agara collection from Louisville and southern Indiana.

The illustrations are by Dr. J. C. McConnell and Mr. G. S. Barkentin, with the excep-
tion of the figures on plate 25, which were made by Mr. Breger.

The Coelenterata and Lchinodermata and parts of some other groups have been omltted
from this paper because of the scarcity of satisfactory material in the collections.

{The student is referred to Bull. No. 87, U. 8. G. 8., for the synonomy of the species.
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Brachial valve semi-circular in outline, uniformly concave;
length of largest specimen 75 mm., width 110 mm. The smallest
is about half this size. Platform pear-shaped, tapering toward
the front. The platform is divided transversely about the middle
into two parts by a shallow furrow, bending backward in the

~ middle; the posterior division is subdivded by a similar but less

conspicuous furrow at right angles to the first. Two diverging
low ridges extend forward from the ends of the transverse furrow.
A second pair extend forward from the anterior end of the plat-
form and reach nearly to the margin of the valve. No specifie
name will be proposed until a more complete description is pos-
sible. :

Six specimens have been found at Delphi.

Trimerella sp.
PLI, fig. 2.

This genus is represented in the collection by a single frag-
ment which is here figured, of the internal cast of the valve of an
undetermined species. ‘

Delphi.

Orania sp.
PLI, figs. 9, 10.

Shell broadly ovate, truncated posteriorly; apex rather de-
pressed, near the posterior margin. Anterior adductor scars about
one-third the distance from the truncated margin to the fromt.
* Surface, apparently with fine concentric strise.

Only one specimen has been seen which is a east of a brachial
valve from Pendleton, Ind. '

Strapheodonta of. corrugata C(mud
PLI, fig. 8. A

Shell nearly flat; surface marked by fine, prominent, radiating
strie; these are nearly equal, bifureating at intervals and crossed
by fine concentric strize. Four or five oblique folds appeat on the
hinge margin near the extremities of the hinge line. The alter-
nating finer striz whieh are said by Hall to -characterize the
‘New York forms have not been observed.

A single, well marked specimen from Georgetown.
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Pholidostrophia niagarensis n. sp.
PLII, figs. 13-15.

Shell small, semi-elliptical, highly arched; the height of the con-
vexity equals half the width of the shell. Greatest width be-
tween the hinge extremities which are slightly pointed. The very
convex pedicel valve rises abruptly from the hinge line. The
gibbous umbonal region projects slightly beyond the hinge line,
then descends regularly to the front and sides. Beak small and
incurved. Brachial valve not seen. Surface with nacreous luster,
smooth except mear the_front, where faint traces of distant radi-
ating strize may be observed under a strong lens. Inner surface
of shell strongly and coarsely punctate.

Two specimens from Little Deer Creek, Carroll County

Strophonella ¢f. siriata Hall.
PLI, fig. 4.

" Four or five poorly preserved specimens are provisionally re-
ferred to this species. Shell resupinate. Strong radiating pli-
cations cover the surface. 4 '

Connor’s Mill, Hamilton County.

- Strophonella williamsi n. sp.
Pl I, figs. 6,7 and 11.

Shell semi-elliptical, length about three-fourths the width; ex-
tremities of hinge line muecronate, extending beyond the rest of
the shell. Shell profoundly reflexed about the middle of the
valves. Pedicel valve near the beak slightly concave; anterior
to the concave region the valve is deeply convex; the depth of .
the convexity is equal to nearly half the length of the shell. Bra-
chial valve nearly flat or slightly convex near the hinge line,
elsewhere very convex. Interior with a strong bilobed cardinal
process,. directed forward. Inner margin of narrow area crenu-
lated on each side of the beak for about half the distance to the
extremities. Surface covered with fine, closely arranged, fascicu-
late strize in bundles of from five to ten, which are separated
by distinet grooves, most of the latter reaching to the beak Each
- groove has the width of about two strie.
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This species is readily distinguished from Strophonella sems-
fasciata of the Waldron shale by the absence of the strong ele-
vated strize which characterize the Waldron species.

The species is represented by about ten specimens from George-
town, Pendleton, Connor’s Mill (Hamilton County), and Delphi.

Stropheodonta sp.

A number of casts represent a nearly flat Stropheodonta of
undetermined species. ]
Common at Connor’s Mill, Hamilton County.

Leptaena rhomboidalis Wilckens.

P11, fig. 17.

Shell semi-elliptical to semi-circular in outline; valves nearly
flat or slightly convex on dorsal, and concave on ventral side
in posterior portion of shell; abruptly deflected towards the front
sometimes at a right angle to the plane of the posterior portion
of the shell. Surface marked by numerous strong, radiating
strie. Six to fifteen strong, concentric wrinkles mark the flat
portion of the shell. :

The species is common, occurring at Georgetown, Pendleton,
and at Connor’s Mill, Hamilton County.

Plectambonites cf. sericeus Sowerby.

PL.II, fig. 22..

Shell transversely semi-oval, greatest width of the shell along
the hinge line, which is slightly extended in mucronate points.

The interior of the pedicel valve shows a strongly marked, bilobed, - .

muscular impression.

The specimens are casts of the interior and show only internal
features. The surface is marked according to Hall “by fine strize
which are even and uniform or alternating with stronger ones;
strim Increasing in number toward the margin ; granulose or papil-
lose, crossed by a few lines of growth.”

Two specimens from Connor’s Mill, I:Iamilton County.
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Orthothetes subplanus Conrad.
P17, fig. 5.

Shell semi-circnlar to semi-elliptical, depressed, convex ; length
of hinge somewhat greater than the width of the shell. A dis-
tinct area extends the length of the hinge in both valves. Sur-
face marked by forty to fifty prominent, rounded, radiating strie
which increase both by interstitial addition and by bifurcation;

- these are crossed by fine concentric stri.

A few specimens from Little Deer Creek, Carroll County,
are doubtfully referred to this species. In size they resemble
Whitfield’s O. hydraulicus, the largest measuring 63 mm. in length
and 83 mm. in width. They differ from Whitfield’s species in
having the radiating strize of nearly equal strength. The shell
is rounded at the cardinal extremities and has a very high area.
Beak of pedicel valve sometimes twisted.

The species is rare; found at Pendleton and Georgetown.

 Chonetes ¢f. cornutus Hall., -
PLII, fig. 12.

Shell small, transversely subelliptical; strongly arched in the
middle of the shell; length about one-half the width. Hinge
extremities pointed and projecting somewhat beyond the sides of
the shell. Four to six small spines on each side of the beak. Sur-
face covered by twenty-five or thirty rounded strie.

Abundant at Bunker Hill and Logansport; one specimen from °

~ Pendleton. ‘

Orthis flabellites Foerste.
PL II, figs.3,4,5, 6 and 11,

This species occurs in the dolomitic limestones as natural casts
having the appearance shown in the figure. The cardinal area
of ‘the pedicel valve forms a low triangle. Surface marked by
22 to 30 broad, prominent radii which are crossed by fine con-

~ centric strize.

Comparatively rare. Known from Wabash and Lagro, Pen-
dleton, and Little Deer Creek, Carroll County.
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Orthis (f) subnodosa Hall.
PL 11, fig. 7.

The species is represented by two pedicel valves.

Hinge line somewhat shorter than the width of the shell; area
with triangular foramen extending to the beak; beak slightly
incurved. A shallow undefined mesial depression extends from
the beak to the front bearing two or three plications. Surface
marked by fifteen to eighteen bifurcating plications, which are
crossed by fine lamellose lines of growth. The shell shows traces
of fimbriate surface markings in the best preserved portions.

Rare. Little Deer Creek, Carroll County.

Dalmanella elegantula Dalman.

PL. I, fig. 9.

Pedicel valve strongly convex, brachial valve nearly flat, longi-
tudinally concave in the middle. Beak of the ventral valve in-
curved over the high narrow area. Surface covered with fine,
radiating striz. )

Rare. Found at Georgetown, at Little Deer Creek, Carroll
County, and Helm’s mill, Hamilton County.

Rhipidomella hybrida Sowerby.
P II fig. 8.
Shell rather small, suborbicular, valves nearly equal. Pedicel

valve gently convex; brachial valve moderately convex, but with
a flat or- depressed area along the middle. Surface marked by

fine, closely-set, bifurcating strize arching upwards on the sides =

of the posterior portion of the shell. i

The species is represented by natural casts in the dolomitie
limestone showing the impressions of the cardinal teeth and
strongly marked muscular areas. Length and breadth apparently
equal. ’ '

The species is common’ at Wabash; it oceurs rarely at Pendle-
ton, Little Deer Creek (Carroll County), Big Monon Creek
'(White County), and at Connor’s Mill (Hamilton County).
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Rhipidomella eirculus Hall. ?
PL. 11, fig. 16.

‘A couple of specimens referred doubtfully to this species are
subeircular in outline, slightly broader than long, and moderately
convex. Surface covered with fine radiating strize.

Rare. (eorgetown.

‘ _ Anastrophia internascens Hall,
P1. 11, fig. 10.

Five natural casts of brachial valves represent this species in
the collection. These exhibit the following characters:

Valves gibbous, width slightly exceeding the length; surface
marked by from-13 to 17 radiating, angular plications, which
cceasionally increasé by intercalation or by bifurcation; fold not
well defined, marked with five or six plications. A short, thin
septum is present on each side of the beak.

Rare. Found at Wabash and at Pendleton.

)
Conchidium laqueatum Conrad.
Pl 11T, figs. 1, 2; PL. IV, fig. 3; P). VI, figs. 1, 2.

In mature, well preserved specimens with both valves in cou-
junction, the shell is trigonal or trapezoidal, ventricose and with
the depth as great as, or greater than, the width. The pedicel
valve is larger and more gibbous than the brachial, the latter
being merely operculate. The former valve is elongate, the ratio
of length and width being 3: 2, with the greatest width in front.
The beak is hooked down so-that its tip is in the plane. of the
hinge line. The depth of the valve is equal to half the length,
the greatest depth being one-third the distance. from the beak
" to the anterior margin. The lateral portion of the shell is
. abruptly deflected to meet the hinge line, thus producing a high,
rather concave face on each side of the valve.- The surface is
marked by from 22 to 82, but usually 28 rounded -or subangular
plications which disappear as the lateral faces are approached.
These -faces and the umbonal quarter of the ventral valve:are
smooth except for a few concentric wrinkles of growth, which
are very obscure. The delthyrium is equilaterally triangulir
and extends to the tip of the beak.
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“The brachial valve is smaller, less elongate and less robust than
the pedicel valve. Whole specimens are pentagonal, with™ the
greatest width at the anterior margin. The beak is obtuse and
curved down, so that its tip is below the plane of the hinge lins,
while the umbonal region is concealed in the delthyrial opening
of the pedlcel valve. This concealment, when both valves are
conjoined, makes the brachial valve seem to be smaller and flatter -
than it really is. The surface markings are about the same as
those of the pedicel valve except that the lateral smooth faces
are perceptibly lower than those in that valve. Internal casts
are marked by two parallel septa, about three millimeters apart
in the middle of the valve. These septa extend three-quarters
of the length of the valve and diverge only very slightly. The
dental sockets are long, parallel to the margin, and dlverge at
an angle of nearly 90 degrees. ‘

Abundant Delphi, Blg Monon Ditch (Whlte County), Huut-

ington and Georgetown.

Gmchidium cf. littons Hall.

P1.II1, figs. 3-6; P1.IV, figs.1,2,4; PL.V, figs. 4,5, .
Pal. New York, ITI, 1859, p. 262,

“Shell ovoid, somewhat elongate. Dorsal valve moderately and
regularly convex from base to umbo; beak almost rectangularly
incurved beneath the beak of the opposite valve. Ventral valve
very gibbous; beak subattenuate, incurved. Surface marked by
about eighteen or twenty simple subangular plications. There
is a broad, concave, smooth space on each side below the beak of
the ventral valve, and a much narrower space on each side of the
dorsal valve.”

The specimens here referred to this species are considerably
larger and more gibbous than’ the specimens heretofore figured,
but seem to agree in most essentials with the original description

- given above.

Common at Georgetown.

Conchidium cf. multicostatum Hall.
Pl VI, fig 8.
Several pedicel valves are referred to this species. Beak mod-

‘erately incurved, valve sloping uniformly to the sides and front.
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Surface covered by .about: thirty-five rounded, closely set plica-
tions. Septum extending two -thirds of the distance from the
beak to the front.

Connor’s Mill, Hamllton County, Ind.

Conc]udmm trilobatum n. sp.
PLV, figs.13.

Shell large, subovate in outline. Both valves strongly trilobed ;
greatest width at about the anterior termination of the lateral
lobes. Brachial valve deeper than the pedicel valve, beak iu-
curved ; cardinal slopes not plicated, descending abruptly, almost
vertically, to the margin of the shell. A strong sinus on each
side of the median line ‘of the shell and extending nearly to
the beaks divides the shell into three lobes, the median lobe being
broader and much higher than the lateral lobes. Brachial valve
with the beak closely incurved, depth about one-half that of the
pedicel valve. Lateral sinuses shallow near the beak, deepening
rapidly toward the front and dividing this valve, like the other,
into three lobes. Surface of the shell marked with 40 to 70 strong,
angular, bifurcating plications. Concentric lines of growth cross
these at irregular intervals.

Known only from Huntington.

Conchidium unguiformis Ulrich. (?)
PI. VI, figs, 4, 5. '

A single brachial valve is doubtfully referred to this species.
The posterior third of the valve is bent nearly at right angles
to the rest of the shell. Beak incurved ; surface marked by about
eighteen strong angular plications, eleven of which reach to, or
nearly to the beak; the remainder arise at one of the strong lines
of growth. The plications are crossed by sublamellar, concentric
strize. : .

Rare. Little Deer Creek, Carroll County. -

Pentamerus oblongus var. cylindricus Hall and Whitfield.
” P1. VI, figs. 6-10; P1. VIL, fig. 6. ’
Shell large, elongate-ovate; subcircular in transverse.section.
Valves more or less distinetly trilobed in the anterior half, rounded
or trunecate in front; in the latter case a shallow sinus is present
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near the front in each valve. Ventral valve deeper and more
convex than the brachial; beak arched over the umbone of the
opposite valve,

Surface smooth except for occasional concentric rldges of
growth.

Common in a single zone at Delphi.

Pentamerus oblongus var. compressa, n. var.
P1. VII, figs. 1-5.

This variety is distinguished from P. oblongus var. cylindricus
with which it is associated by the great inequality in the depth
and width of the shell. The greatest height of the shell is from
two to two and one-half times the greatest width. The depth
of the pedicel valve is about one and one-half times that of the
brachial valve. Anterior end of shell rounded or truncate. One
" specimen shows obscure traces of obsolescent, rounded plications
at the anterior end. ' All other specimens observed have the sur-
face smooth except for occasional ridges of growth.

Abundant in a single zone at Delphi.

Gypidula (Sieberella) galeatus Dalman.
PL. 11, figs. 20, 21 and 23 to 29.

Shell ovoid or subglobose; valves unequal, the pedicel valve
being much larger and more convex than the brachial. Pedicel
valve uniformly rounded from the umbone to the front, the out-
line being nearly that of a segment of a circle; beak very gibbous
and strongly incurved. Some specimens have an indistinet, broad
fold at the front bearing four or five plications. In most indi-
viduals, however, there is little or no trace of-a fold. Surface
frequently marked with low, indistinct plications, which are obso-
lescent in the umbonal region. Fine concentric strie are seen in
perfectly preserved specimens. Many specimens show no trace
of radiating plications. Very few brachial valves have been ob-
served. These show a broad shallow sinus with three or four
plications wh1ch are obsolescent posterior to the middle of the
valve. \

The specimens from Georgetown, which occur in a nearly pure
limestone, greatly exceed in size those from other localities, which
are.all from dolomites. An average brachial valve from the

-,
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Georgetown locality measures in width 26 mm., length 27 mm.
An average specimen from the dolomite measures in width 15

, length 16 mm. - A brachial valve from the dolomite has
the followmg dimensions—width 17 mm., length 12 mm.

The species occurs commonly as natural casts showing the single
strong septum of the pedicel valve extending about one-third the
distance to the front, and in the brachial valve two much finer
septa in the umbonal region.

Hall and Clarke in the Pal. N. Y., Vol. VIII, have proposed
to distinguish the Niagara Group forms of this species by the
name Gypidula. (Sieberella) roemeri. The specimens from the
Glades in Perry County, Tenn., which have been made the types,
are similar in all respects to the Georgetown material. However,
no difference can be detected between these forms and the typical
expression of Dalman’s species, as the latter occurs in Europe
and in well preserved specimens in the Lower Helderberg of
New York. (. roemeri, which was never deseribed, must there-
fore be considered only as a synonym of G. galeata. G. nucleus
should also, perhaps, be referred to this species, as the Indiana
material shows many gradations between the round plications of
G. galeata and the more angular ones of G. nucleus, while some
.specimens are smooth. Prof. Whitfield informs us that the spe- .
cific description of the ‘latter species was drawn from the best
specimen which happened to have angular plications, though
many, if not most, of his specimens were either smooth or had
rounded plications. The name “nucleus,” therefore, can represent
at most only a variety. »

Tt is worthy of note that at Georgetown, where the only speci-
men of the type of G. nucleus was found, G. galeata is qulte
abundant and varied.

. The species is common, occurring at Georgetown, Pendleton,
Wabash Fishersburg, and Little Deer Creek, Carroll County.

Gypidula (Sieberella) nucleus Hall and Whltﬁeld
. P1.1I, figs. 18, 19.
This “species,” which is represented by a single pedicel valve
from Georgetown, shows the following characters:
~ Valve ventricose and strongly arched; umbone inflated and
beak incurved. Surface marked by seven angular plications
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which become obsolescent in the umbonal region. The two strong-
‘est of these are slightly elevated to form a median fold.

Camarotoechia sp. undt.
Pl. VIII, fig. 3.

A single brachial valve of an undetermined species appears
in the collection from Little Deer Creek. :
The valve is very gibbous, length three-quarters the width.
Surface marked by twelve strong plications, four of Whlch are

elevated into a median fold.
Rare. Little Deer Creek, Carroll County.

;-

‘Camarotoechia of. acinus Hall,
PL VIIL, figs. 1, 2.

Casts of two or three brachial valves are doubtfully referred
to this species. Surface with seven rather strong plications, two
or three of which are elevated into a medlan fold which is not
very prominent. -

Rare. Pendleton.

'Wilsonia saffordi Hall.
Pl., VIII, figs. 4-9.

Shell very gibbous or subglobose; surface marked by from 20
to 36 plications which vary in strength according to their num-
ber; plications frequently marked by shallow median groove near
the front. Fold and sinus not sharply defined, apparent only at
the front and marked by 5 to 11 plications. Beak of pedicel
valve acute, curved over the brachial valve.

This shell is comparatively rare. Found at Georgetown and
at Bunker Hill.

Eatonia goodlandensis n. sp.
PL. VIII, figa. 10-12.

Shell subcircular, hinge line straight, equal to two-thirds the
greatest width of the shell. Brachial valve ventricose, the gibbous
umbone ‘extending over the hinge line, while the beak is incurved
closely against that of the pedicel valve. An indistinet fold is
developed near the front. Pedicel valve moderately convex in
the umbonal region, from which the slope to the margin is quite
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regular. A deep, rounded sinus toward the front deflects a tongue-
like projection of the valve into the front of the opposite valve
_nearly at right angles to the plane of the margin. A weak pli-
cation marks the bottom of the sinus; beak closely incurved
against the beak of the brachial valve. Surface smooth except
_for the plication in the sinus and occasional lines of growth.
-+ The species i$ known from a single specimen from a quarry
one mile northwest of Goodland.

Atrypa calvini Nettleroth.

P1. VIII, figs. 13-15.

Shell small, brachial valve more convex than the other. In

young specimens brachial valve is nearly flat. Ventral valve
sloping gently from the convex umbonal region toward the lateral
margins, near which it is abruptly deflected downwards, forming
a concave zone inside the margin; beak prominent, pointed and
slightly incurved. Sinus most prominent at the front, where its
_junction with the fold forms a high U-shaped loop. Two or
three plications usually occupy the sinus. Dorsal valve with well
developed fold toward the front usually bearing two plications;
fold scarcely elevated above the adjacent parts of the shell. The
plications of the fold are sometimes depressed below the general
surface in the posterior portion of the shell, giving the appear-
ance of a sinus. Surface of the shell marked by 15 to 20 strong,
rounded plications, which increase by bifurcation and interstitial
addition. No other surface markings visible.

‘This species is placed by Schuchert as a synonym of 4. rugosa
(Hall), but the specimens though showing the finer growth lines
afford no trace of the strong, elevated lamelle characterizing that
species.

- This is one of the most abundant and generally distributed
species in the Niagara of Northern Indiana, occurring at George-
town, Delphi, Logansport, Pendleton, and other localities.

Atrypa reticularis Linnsus.
PL. VIII, figs. 16-18.
Shell subcircular in outline. Valves moderately convex to
gibbous; usually the two valves are about equally convex, but
the brachial valve is sometimes much more convex than the ped-
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_icel valve. “Pedicel valve frequently with a faintly defined sinus-
at the front; brachial valve sloping regularly to the front and
sides. Surface marked with thirty-five to fifty fine, radiating
plications which bifurcate freely in the posterior half of the
shell. The largest specimen seen measures in length 20 mm.,
in width 19 mm. ~An average specimen has a length of 16 mm.,
width, 16 mm., and thickness, 11 mm. The most striking differ-
ence between the Niagara phase of this species and the form occur-
ring in the Devonian limestones of Indiana is in the size, the latter
being three or four tinies the size of the former; in the Devonian
form, also, the brachial valve is usually much the more convex in
contrast with the nearly equal convexity of the valves in the forms
here described. The species is common at some localities. It oc-
curs at Wabash (4A), and at Little Deer Creek, Carroll County.

Spirifer foggi Nettleroth.
PL. VIII, figs. 24, 25.

Outline of the shell as shown in the figure; ventral valve more
convex than the pedicel; umbonal region gibbous, beak incurved.
Fold and sinus prominent, with four to six, low, rounded plica-
tions on each side; entire surface covered with fine; thread-like
strize which dichotomize toward the front.

The largest specimen in the collection has the following dimen-
sions: Width, 19 mm; length, 20mm ; thickness, 134 mm.

This species as suggested by Nettleroth is very closely allied to
Spirifer radiatus, and it is doubtful whether it should be regarded
as anything more thap a variety of that species approaching the
Sp. niagarensis type. ' '

Known only from Georgetown, where four specimens were se- -
cured.

Spirifer nobilis Barrande.
1P1. IX, figs. 1-5.

Shell transversely ellipticalj valves moderately convex, car-
dinal extremities rounded ; prominent fold and sinus, the former
broad and simple, the latter without plications in the material ex-
amined. There are from four to eight strong, dichotomizing pli-
‘cations on each side of the fold and sinus. Entire surface covered
by distinct, fine, radiating strie. l
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The blfurcatmg and much stronger phcatlons dlstmgulsh this
form from Sp. niagarensis.

This is not a common species; from one to three specimens rep-
resent it in the collection from each of the following localities.
Pendleton, Connor’s Mill (Hamilton County), and Georgetown.

Spirifer radiatus Sowerby.
P1. VIII, figs. 19-23.

Shell rather large, rotund or robust; cardinal extremities
rounded; Beak of the ventral valve incurved over the area, sinus
broad and shallow ; surface of the shell everywhere covered by fine,
radiating striee.

Two speclmens of this shell from Georgetown show no trace of
radiating plications, agreeing in this respect with the species as it
occurs in the Waldron shale; all of the other specimens are
marked by very low, rounded, radiating folds, of which there are
four or five on each side of the fold and sinus. The latter type
in some individuals approaches Sp. niagarensis closely in appear-
ance. . , ) ' '
The species is rather rare, occurring at ‘Georgetown, Wabash,
Connor’s Mill (Hamilton County), and at Pendleton.

Spirifer (Reticularia) crispus var. simplex Hall.
P1. VIII, figs. 26, 27, 28.

Shell small, gibbous ; ventral valve much more convex than the
dorsal. There are two or three rounded plications on.each side of
the fold and sinus, the outer ones not reaching. to the beaks; plica-
tions are crossed by fine lamellose, concentric striee which have,
fringing their margins, numerous very fine sete; the latter char-
acters are very well preserved in the matural moulds. Specimens
from Waldron show them well developed. Ventral valve with
thin, low, median septum extending about one-third the distance
to the front. A thin dental plate, half the length of the septum
lies on each side of it.

Comparatively rare, occurring at Georgetown Pendleton, Little
Deer Creek (Carroll County), and at Connor’s Mill (Hamilton
County).
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Reticularia prozima n. sp.
. J
PL.IX, figs, 6-8,

Shell transversely subovate; area short and low, partly con-
cealed by the closely approximate beaks. "Pedicel valve more con-
vex than the brachial, marked by a distinet subangular sinus
extending from beak to front. Brachial valve moderately convex
in the posterior half. Slope very gentle to the front, but more
abrupt to the hinge line. A mesial fold limited by a narrow but
distinct depression extends from the umbone to the front; the fold
is not elevated above the adjacent portion of the shell. Entire sur-
face of shell marked by strong concentric lamelle.

This species may be distinguished from R. bicostata petilla.
(Hall) by the lower area, and the absence of lateral plications or
folds.

, Rare. Represented by one specimen from Fishersburg, Ham-
ilton County.

Reticularia sp. -
| PL.IX, fig,9.

Two imperfect pedicel valves from Pendleton show the follow-
ing characters: Strongly convex, sloping regularly to the front
and sides; a very shallow sinus extends from the beak to the front;
and a low, median septum extends about one third that distance;
shorter dental plates on either side of the septum. Surface marked
by fimbriate, concentric strize ; no plications or folds. The surface
markings resemble those of Spirifer crispus as figured by Clarke
and Ruedeman, PL. IV, Memoir V, N Y. State Mus.

Pendleton.

. Cyrtia myrtia Billings.
Pl. IX, figs. 10-12.
Shell pyramidal from front view; brachial valve semi-elliptical
in outline. Pedicel valve with greatly elevated, slightly concave,
triangular area, the beak inclined slightly backward over it. Sur-
face sloping at an acute angle from the beak to the margin of the
shell. . A prominent rounded sinus extends from the beak to the

front of the valve. Brachial valve gently and regularly convex.
21 L 3. I Alatinnt £4ld aviende antaca tha middla A€ tha
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valve. Surface of both valves covered with fine radiating striz, -
of which there are eight or ten in the space of 1 mm.
Rare. Only two specimens seen, Georgetown and Delphi.

Whitfieldella nitida Hall.
PLIX, figs. 13, 14.

Shell small; valves strongly and nearly equally convex; beak of
pedicel valve acute and incurved. Surface smooth except for lines
of growth. Front straight, slightly emarginate or rounded;
faint sinus is present in emarginate specimens at the front of both
valves. , ‘

Rare. Represented by five specimens from Georgetown and
from Helm’s Mill, Hamilton County.

Nucleospira pisiformis Hall,
PL. VIII, fig. 29. ' )

The species is represented by poorly preserved casts showing the
shallow sinus in each valve and the impressions of the low median
septum of the pedicel valve extending nearly the entire length of .
the valve. Hall’s description of the species as it occurs at Waldron
is as follows: : : ‘

“Shell lenticular, globose; valves nearly equal, each valve with
a depression down the center. Ventral valve somewhat more con-
vex, with the beak more elevated than in the dorsal valve. Area
narrow, smaIl, scarcely extending beyond the width of the beaks
at their base. Surface marked by fine concentric striz usually
obscured by the covering of minute hair-like spines, which, when
removed, leave a punctate surface.”

Rare. Pendleton, and at Connor’s Mill, Hamilton County.

Anoplotheca congregata n. sp.
Pl IX, figs. 18-20.

Shell small, subcircular and plano-convex. Pedicel valve very
convex, beak incurved and extending slightly beyond the brachial
valve. Two strong plications with a third intermediate somewhat
weaker one form a prominent median fold, extending from beak
to front. Three or four plications appear on each side of the fold.
Interior of pedicel valve with transverse tooth on each side an-
terior to the area. A strong median septum extends one half to
three quarters the distance to the front. Sides of brachial valve
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From one to three indistinet plications occupy the sinus; surfar-e
on either side marked by three or four plications.

This species is abundant at one point in Logansport. -The only
species observed associated with it is a Chonetes. The species ap-
parently does not belong to the Niagara fauna and is probobly a
representative of the “Waterlime” fauna.

Meristina maria Hall.
PI. IX, figs. 20-32.

Shell large, outline as shown in figure. Valves about equally
convex. Pedicel valve with incurved beak, gibbous in the umbonal
region, becoming- deeply sinuate toward the front and deflected
upward in a linuiform extension. Interior of the valve with a
deep, triangular-shaped muscilar impression. Brachial valve con-"
vex in the umbonal region, sloping abruptly to the cardinal and
lateral margins of ‘the shell. A subangular or rounded ridge ex-
tends from the umbo to the front. Interior with a low septum
extending one-third the distance from the beak to the front. Sur-
face apparently smooth.

Common, occurring at Fishersburg, Georgetown, Pendleton and
Connor’s Mill, Hamilton County.

Meristing rectirostris Hall,
PL. IX, figs. 21-24.

Shell broadly ovate, margin nearly straight from the beaks one-
third the distance to the front; thence regularly rounded to the
front. Valves about equally convex. Pedicel valve sloping regularly
to the sides from a median line of maximum elevation. Beak
acute, nearly straight, and projecting beyond the opposite valve;
area triangular. Brachial valve regularly convex; beak small and
closely incurved. No surface markings preserved.

Rare. Known only from Little Deer Creek, Carroll County.

Maristina cf. princeps Hall.
Pl. IX, fig. 2.
A single brachial valve has been seen which probably belongs
to this species. It differs from M. maria in having the surface
marked with distinet radiating striz toward the front and lateral
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PELECYPODA.*

Tellinomya cf. nasuta Hall.
PL X, fig. 1.

A single speeimen found east of Kentland has the following
characters: ' :

Shell transverse, length twice the height. Beak a little anterior
to the center. Upper margin extending forward in a direction
parallel to the transverse axis, thence continuing in a broad curve
extending downward to a point in front of the middle of the ven-
tral margin; thence deflecting upward in .a broad, shallow, unde-
fined sinus. Posterior end half the height of the anterior end,
sharply rounded, nasute;, superior margin.straight or barely arcu-
ate to the umbo, deflected a little upward. The beaks are broadly
obtuse, incurved, slightly directed forward, and extending very lit-
tle beyond the hinge. The most convex portion of the shell is' just
back of the anterior muscular scar. In front of the posterior scar
is a somewhat flattened shelf or platform. The pallial line is fim-
briate, entire, and does not partake of even the very shallow sinus
of the ventral margin. The muscular scars are large, deeply im-
pressed in the shell, with a distinctly elevated rim except at the
distal ends, and with their major axes in the respective lines run-
ning from the middle of the beak to the center of the anterior
margin, and from the beak to the posterior margin. The anterior
muscular scar is seven-eighths as high as long; close to the supe-
rior margin, and two-fifths in length the distance from the beak
to the middle of the anterior margin. Posterior scar in similar
relative position, but narrower, with the length more than twice the
height and equal to two-fifths the distance from the beak to the
middle of the posterior margin. The antérior and posterior limits
of the muscular scars undefined. Xach of the scars is a little -
nearer the anterior or posterior margin respectively than to the
beak. There are no umbonal scars, nor accessory retractile scars,
nor.can the dentition be seen. This shell evidently belongs to the
typical group of Tellinomya as represented by the T. nasuta from
the Trenton limestone. A shell very similar in outline, the
Nucula hanoverensis of Kindle is found in the Devonian lime-

*For referances to the original descrintions of the spacias of thia and snnanoadine rranna
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stones, but the latter represents a species which generically is very
distinet. About the only difference which can be detected between
our species and 7. nasuta as found in the Trenton of Wisconsin is
that in the former the posterior end is just perceptibly nafrower
than in the Wisconsin forms.

The single specimen described above is a left valve and its cast
from Kentland (1C1). The inside surface of the shell is smooth
as is also the cast. The height of the shell at the posterior end of
the anterior sear is 23 mm. The transverse axis passing just below
the scars is'49 mm., and the valve is about 4 mm. thick.

W hitella (¢) siluriana n. sp.
P1 X, fig. 15.

Shell small, quadrate, rhomboid, length and height about equal.
Hinge line straight, three-fourths the length of the shell, and form-
ing at an angle of about 130 degrees with the upper part of the
posterior margin. The last named is arcuate to the gonial angle
which is broadly rounded. Basal margin straight or nearly so;
abruptly curved at a right angle into the short vertical anterior
margin. Beaks consisting only of the upper end of the gonial
ridge, incurved, protruding, depressed to the plane of the margin.
Gonial ridge very prominent, hardly arcuate, becoming less well
defined posteriorly. Point of greatest convexity of the shell on
the ridge, just above the middle. Cast smooth.

Only a single right valve which is the type of the species is
known. Length, 64 mm., height, 5} mm., thickness, 24 mm. It
is referred to Whitella with some hesitancy. There is a striated
external ligament, and a very pronounced linear posterior eleva-
tion which seems to be a well developed tooth rather than the plat-
form of an internal ligament as Ulrich considers a somewhat
similar feature in Ordovician typical forms of the genus. The
form is somewhat like Hall’s Cypricardites (?) quadrilatera, but
our species is higher, with the superior and ventral sides parallel,
and has a rather different hinge structure. There is some resem-
blance to W truncata (Ulrich) but that is a much more gibbous
shell. ' ‘
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Cypricardinia sp.
PL X, fig. 14.

A single external mould of a left valve from Pendleton has the
following characters:

Shell small, rhomboidal; anterior end small, ventral margin
formed by two subequal, slightly arcuate lines extending from
the antero-ventral and postero-ventral margins and meeting in a
broad angle; posterior margin, abruptly truncated, forming an
angle of 135 degrees with the hinge. There is a slight retral curve
to the posterior margin which produces an alation and gives the
shell an aviculoid appearance. Hinge line unknown but‘ appar-
ently straight. The markings consist of concentric folds which
have a slight but very distinet sinus at the anterior fifth and
another sinus corresponding to the alation of the posterior margiu.
The folds are small and at the anterior portion of the shell are
close together; but from just back of the sinus to the gonial ridge
these folds are very strong, becoming obsolescent on the posterior
slope. There are faint traces of fine concentrie striz.

This shell has the outline of the Clidophorus (?) me. chesmy—
anus of Winchell and Marey, which is now considered a Colpomya
but which Miller believed to have been identical with the Modio-
lopsis rectus of Hall. The first named species differs from that
described above in the absence of the strong folds and also. of the
posterior alation.

Our specimen from Pendleton has a length of 15 mm., and
height of 8 mm.

Pterinea sp. undet.
s PL X, fig.8.
~ In the subcentral position of the beaks there is a resemblance fo
the Plerinea curiosa of Billings. The beak of the left valve of the
Indiana species is not protruded beyond the hinge line, nor is it
elevated. The casts are smooth with no markings whatever.
Of the two specimens found, the larger which is figured is from
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Amphicoelia neglectu McChesney.
PL X, fig. 10.

A large left valve belonging to this species shows the following

characters:
- Shell large, gibbous; approximate length, 72 mm., height 56

mm., thickness 18 mm. Beaks anterior, Ventrlcose incurved,
“pointed forward. Most convex point on the shell at upper and
anterior third. Cast marked by fine strie, of which there are
twenty in 16 mm., at a distance of 50 mm. below the beak. These
strize are very low on the cast, though distinctly visible; more
prominent in front. Towards the umbones and posteriorly, they
become obsolescent, while below the hinge the cast is smooth. The
hinge line is nearly equal to the length of the shell.

One spec1men, Wabash.

Paleopinna sp. undet.
PL X, fig. 13.

A fragment from Wabash (4/A2), is figured on Pl X, Fig. 13.
The hinge line is long and straight. - The beak is anteriof. The
umbonal region is gibbous with an undefined post cardinal cine-
ture or sinus.” Shell thin, covered with radiate strie and con-
centric growth lines. The latter are sharply elevated and are
stronger than the radial strie, which increase by implantation.

Conocardium multistriatum n. sp
PL X, fig. 4.

Shell smaller than C. oweni, the only specimen found having
an approximate height of 8 mm., length 9 mm. and thickness
6 mm. The anterior truncation is obsolescent, being represented
merely by a slight deflection of the surface and the cessation of
the surface markings.  The latter consist of about twenty-seven
fine strise which are flat-topped in the casts but angular on the
surface. The interspaces in the casts are fine impressed lines.
The posterior striation is greatly enlarged and serves to demarcate
the posterior portion of the shell which forms an angle of about 50
degrees. This posterior portion is covered by about eleven stris or’
plications, which are very faint near the strong rib, but increase
quite rapidly in 51ze ahd strength as the posterior tube is ap-
proached.
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=~ The concentric markings consist of very fine, close-set Tugose
" strie, which are most prominent on the umbones and on the pos-
terior portion of the shell. There are also two or three secular
growth lines.
This species may be recognized by the fine surface markings.
The single specimen described above was found at Georgetown.

Conocardium oweni n. sp.

Pl X, figs. 2, 3.

Shell small, gibbous, the type speeimen being 11 mm. long, 8
mm. high, and 6% mm. thick. Anterior end abruptly truncated.
" Anterior margin beginning a little below the front end of the hinge
line, and at an angle of about 100 degrees thereto, extending in & |
~ very slightly concave line to the base of the truncation which is the
most anterior point in the shell. From this point, the ventral
margin rounds strongly to near the middle, where it is gradually
deflected in a broad curve up to the posterior opening. Hinge
line straight. Beaks prominent, extending little beyond the hinge, -
and directed slightly backward. Greatest convexity-of the shell
one-third the distance from the beak to the base, and just behind
the trunecation. The front of the shell down to the top of the
. anterior edge is drawn out into an apparently broad but very short
tube or opening.

The surface is marked by radiating, narrow plications crossed
by lines of growth which become lamellose on the post-cardinal -
slope. There are two or three rounded plicationis on the truncate
end near the upper edge, but these become obsolescent toward the
umbones and toward the front, so that the base of the foward one
is at the middle of the anterior edge. The interspaces are indis-
tinet and are crossed by very faint lines of growth which become
stronger near the anterior tube. From the edge of the truncation
to the posterior tube, the surface is covered by about 18 low,
rounded plications. These are most sharply defined on the more
convex portions of the shell, where they are nearly flattopped and
with smooth intersvaces about equal in width to, or perhaps a trifle
wider than, the plications. Posteriorly the plications are a little
sharper, but the interspaces and the plications too, are rather less
developed than in front. Simultaneously with the obsolescence of
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the interspaces, the growth lines begin to develop quite strongly.
These are hardly perceptible on the convex portion of the shell,
but beginning at the post-cardinal slope they become lamellose so
that at the base of the posterior tube, they are nearly as strong as
the radiate markings. These lamellee when well preserved cross
, the ridges of the plications and produce a minutely crenulated
effect, but usually they are preserved only in the interspaces, where
they show a rather cancellate structure. The surface of the poste-
rior tube is smooth except for faint growth lines. No secular
growth lines have been observed.

This species is very closely allied to and perhaps identical with
the Pleurorhynchus antiqua of D. D. Owen (Rep. Geol. Recon-"
naissance of Wis., Minnesota and Towa, 1852, PL 2B, Fig. 19).
Owen’s species is very poorly figured, not at all described, and
even the locality at which it was found is omitted. Poor as his
figure is, there is, however, -a rather close resemblance to our.
species. ' There is also a close resemblance to C. niagarense of
Winchell and Marey; but the lamellose lines of growth character-
izing our species are not recognized in C. niagarensts, nor does the
figure of the Chicago species (nor the description) show the ante-
rior end partially plicate as is the case in our species.

The type specimen and another fragment were found at Little
Deer Creek, while a third fragment of a specimen similar to the
above was observed from Connor’s Mill, Hamilton County. The .
last named must have been at least 15 mm. long when entire.

Plethomytilus cuneatus n. sp.

PL. X, fig. 9.

Shell mytiloid, height about one and a half times the width.
Greatest width two-fifths the distance from the base up. Anterior
margin approximately straight, roundlng off basally and poste-
riorly. Beaks gibbous, acuminate, protruding beyond the hinge,
not twisted nor laterally bent. The point of greatest convexity is
in the anterior portion and one-third the height from the umbones.
Anterior slope perpendicular to the plane of the margin. Posterior
slope very steep at the umbones, but becoming less so at the base.
Muscular scar (?) ventro-posterior. Ligamental area with one or
two striations posteriorly. ’
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This species is much wider than Mytilarca ‘acutirostra Hall’s
sp. The beak is more acuminate than in his Ambonychia aphea,
and is not twisted as it is in that species. From ‘the Mytilarca
sigilla (which is probably an Ambonychia) our species differs in
the absence of the posterior alation.

A single left valve was found at Georgetown (8/A1). It has
the following dimensions: - Height, 32 mm.; width, 22 mm.;
thickness, 8 mm. ' . .

;‘ . ' Streptomytilus n. g. . o

Shells mytiloid, erect, beaks twisted toward the front, acumi- -
nate, protruding beyond the hinge line. Surface markings con- =~ |
centric growth lines. Hinge furnished with a posterior ligamental
groove. There is an internal linear platform or septum as in
Mytilus edulis to which the ligament is attached. This platform
is present as a groove in the cast. There are no teeth nor are there °
any ligamental striations. Type, 8. wabashensis n. sp.
Ambonychia aphea (Hall) and the Mytilarca eduliformis (Con-
rad) and of Clarke and Ruedeman should also be included in this

Lfenus.

Streptomytilus wabashensis n. sp.
Pl. X, figs. 11, 12.

Shell small mytiliform, erect, height less than one and a half
times the width. Anterior margin straight from the hinge half
way to the base, thence curving in an are of 240 degrees to
half way up the posterior side, and continuing in an arcuate line,
‘to 'the umbonal hinge, which is rather obtusely rounded. .Beaks
terminal, gibbous, twisted to the front, protruding beyond the
hinge lines, and depressed to its plane. . Greatest convexity of the
shell one-third the distance from tip of beak to the base. Anterior
‘and posterior slopes about equal. Shell thin. Surface markings
faint, concentric growth lines.

Only a left valve of this species is known. It was found. at
Wabash, and has a height of 18 mm., width 94 mm., thickness S
mm. It is, however, so distinet as to fully warrant its generic
separation from the known forms of lamellibranchs. It differs
from Plethomytilus, its nearest Paleozoic ally in the absence of a
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gtraight hinge line, of lateral teeth, and of the striations on the
ligamental groove. From the recent forms of Mytilus, it may be

. distinguished by its more protruding and twisted umbones.

Anodontopsis wabashensis n. sp.
PL X, figs. 5-7. ‘ ,

Shell small to medium sized, rhomboidal to trapezoidal in out-
line; length twice the thickness and one-fourth greater than the
height. Margin rapidly rounded in front, broadly rounded vent-
rally to the posterior two-thirds; thence curving upward to the
postero-ventral angle, where there is a more or less abrupt and

-obligue truncation at an angle of about 120 degrees to the hinge.

The last named is straight and half the length of the shell. Beaks
in the anterior sixth, quite prominent, pointed forward, and ex-
tending very little beyond the hinge line. Point of greatest con-
vexity posterior and superior to the center. Post cardinal slope
steep and slightly ‘concave. Surface markings faint concentric
growth lines. The hinge characters are preserved in only one
large specimen. which shows fairly long, linear tooth. Anterior
portion of the hinge unknown.

The type specimen is 20 mm. long, 16 mm. high, and has a

_ thickness of 5 mm. (one valve).

The species may be recognized by the short hinge line and char-
acter of the surface markings.

Six valves of this species all of nearly the same size were found
at Wabash (4/A2 and 4/A4) in a few hours’ collecting.

GASTEROPODA.

Platyceras (Diaphorostoma) eornutum Hisinger.
P1. XIII, figs. 9-16.

In the dolomitic limestones of northern Indiana several local-
ities have shown the presence of this species. The specimens from
Little- Deer Creek, Pendleton, Georgetown, and Wabash bear but
little resemblance to the spire-bearing forms from Waldron, but

show a great affinity to Roemer’s Tennessee specimens, and es-

pecially to that phase of the species described from Chicago by
Winchell and Marcy as Platyceras campanulatum.
The snire 18 denreased with the anesd mare ar lege helaw tha
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volutions are minute, but there is a sudden expansion and increase

in the size of the body whorl. The body whorl is partially free. - -

The aperture, where preserved, is flaring and the peristome is re-
flexed like the end of a trumpet. The surface markings are usually
almost imperceptible lines of growth. A large Georgetown ‘speci-
men shows about fifteen fine, revolving lines on the volution next
to the body whorl, while the latter exhibits only very lamellose
ridges of growth increasing in number as the peristome is ap-
proached. :

At Connor’s Mill, Hamilton Oounty, from the dolomltlc lime-
stones of which place more specimens of the species have been ob-
tained than from anywhere else in northern Indiana, there is in
the general aspect great difference from the forms described above.
All the seven specimens obtained from here show a remarkable uni-
formity of characteristics. The spire is elevated, consisting of
" three regularly-rounded and contiguous whorls, increasing gradu-
ally in size from the apex to the mouth. The length of the spire is
two-thirds the greatest width of the body whorl. The surface is
marked by nine or ten low, rounded, revolving bands which disap-
pear on the upper side near the suture and are crossed by almost
imperceptible lines of growth. The apertural characters are un-
known, but the peristome was evidently not reflexed. It is possible
that the remarkable uniformity of the Connor’s Mill material, and
its persistent differences from the forms of Platyceras cornutum
occurring in the surrounding portions of northern Indiana, may
be sufficient cause for the separation of the former specimens from
that species.

The forms referred to this species have a world-wide distribu-
. tion, occurring in Bohemia, the Hartz, France, England, Wales,
Scotland, Ireland, Canada, and the United States. In England
the species has also a great vertical distribution; but on this con-
tinent, where it has been recorded from New York, Canada West,
Michigan, Wisconsin, 1llinois, Indiana, Ohio, Pennsgylvania, Ken-
tucky, and Tennessee, it is confined to the beds of the Niagara
Group (including the Guelph dolomites). The ‘species occurs in
great abundance in the Rochester shale of New York, and at Wal-
dron, Indiana.

Known from Oarroll County, Pendleton, Oonnor s Mill, and

~
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. Bucania sp. undet.
‘ PL X1, fig. 3.

A fragment of a Buchania similar to those figured in Vol. 11,
Pal. N. Y., Pl 76, Figs. 5, 6, was found at Georgetown.

Pleurotomaria (f) tdia Hall.
 PLXILfi.6.
Spire depressed convex. Width of the shell two or more times

‘the greatest height. Volutions three or four, very gradually in-

creasing in size; not marked in the casts by any peripheral band
or keels. Umbilicus broad and open.

A large cast referred to this species has a height of 45 mm., and
width of 21 mm., and there are apparently only three or three and
a half whorls. ' In all other respects it is like the typical forms
described from Racine, Wisconsin. .

‘Rare. Huntington.

Pleurotomaria laphami Whitfield.
PL XI, fig. 4.

Spire conical, moderately elevated, apical angle about ninety
degrees or less.. Volutions three to three and one-half; subtrian-
gular, flattened exteriorly in the direction of the apical angle, sub-
angular in the periphery and rounded below; suture distinet in
cast, indistinet on surface of shell; umbilicus large. Surface of
shell smooth or marked only by striee of growth.

The above description is drawn mainly from Whitfield. The
species is occasionally seen in the form of casts at Delphi.

. Pleurotomaria hoyi Hall.
20th Rep. N.Y. State Cab. Nat. Hist., 1867, p. 364, pl. 15, fig. 10.

“Shell broadly depressed—conical. The spire moderately ele-
vated, consisting of about four volutions, which are gradually en- .
larged from the apex, the last one being slightly ventricose toward
the aperture. Volutions flattened on the upper side, and the entire
height of each one showing above the other; periphery somewhat
flattened, with a depressed band truncating the upper angle.

" Lower side of volutions flattened, except the outer half of the last

one, which is rounded toward the aperture and abruptly descend-

L . . B L ) -
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“Surface finely striated on the lower side of the volution, with
a deep retral curve on the band, where the strie are somewhat
fasciculate. The periphery of the cast is sometimes marked by
three or four strong, but obscure strize below and parallel to the
revolving band.” '
. The above description by Hall is based upon much better ma-
terial than the collection at hand affords.

This species is represented by casts from Delphi.

Pleurotomaria pauper Hall.

Pl. XIT, figs. 5, 6.

“Shell small, depressed conical, the apical angle being about
seventy or seventy-five degrees; volutions three or four rounded
and somewhat rapidly increasing in size from the apex; the aper-
ture has been a little longer than wide. The specimens occur in
the condition of casts, which preserve the evidence of a spiral band
a little above the middle of the volution, and between this and the
suture line there is a slightly elevated line or carina.

“The surface of shell is unknown.”

The above is the original description of the species (20th Rep.
N. Y. State Mus., p. 343). )

Casts and moulds of this species occur in the quarries at Hunt-
ington.

Pleurotomaria sp. undet.

A single quite remarkable fragment belonging to a probably un-
_ described group of.the Pleurotomarias has the following characters
(only the body whorl is preserved) :

Width of body 85 mm., height 18 mm. Whorls subcircular in
section, columella solid, narrow ; umbilicus quite wide but shallow.
Slit-band prominent, vertical, elevated at the periphery, slightly
concave. About midway between the band and the suture there is
a strong raised line, which is one-third as wide as the slit-band.
Between this line and the suture the surface is marked by strong,
rounded, transverse undulations. From the line to the slit-band,
the surface is smooth except for faint traces near the line of the
undulations. The surface markings are faint lines of growth
which follow the undulations. Above the slit-band, where the un-
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and sixty degrees. There are apparently no other revolving mark-

ings. In the markings above the slit-band, this species is remark-
ably similar to the Pleur. dolium of Lindstrqm, but is decidedly
distinet in all other respects. There is also a resemblance in the
presence of a sort of revolving line between the band and the
suture to some of the forms referred by Clarke and Ruedeman
to Lophospira. ‘

One specimen. Old Deer Creek channel (2A3), Delphi.

Pleurotomaria (¥) azion Hall.
PL. XII, fig. 4.

Shell subconical, wolutions about four, contiguous, the upper
ones increasing gradually in size; the body whorl is greatly en-
larged. Suture nearly transverse, deeply impressed with more
than half the preceding volution* exposed above it. Whorls
rounded to ventricose, nowhere flattened nor sharply angular.

Mouth very large, about half the length of the shell. Inmer lip
long, directly anteriorly, slightly recurved. Slit-band at the

middle of the body whorl, but in the upper whorls a little more.

than its width above the suture. In the Bridgeport, Tll., speci-
mens, there are, according-to Hall, “strong revolving strize which
are crossed by concentric stri of less strength giving a cancellated
structure.” The aperture is not preserved in the Illinois speci-
mens so that its description is drawn from the Huntington speci-
men. This is an external mould which, with the exception of the
faintly-preserved carina, shows no surface markings. Its height is
48 mm,, width, 28 mm.

There is a rather close resemblance to the variable European
PIL. lloydii, but the inner lip of the American species is much
. longer and recurved.** In our form also, it cannot be determined
whether this recurved cylindrical lip is hollow (a canal), or solid.
" Rare, Huntington.

Pleurotomaria elorotdea n. sp. z
Pl. X111, figs, 1, 2.
Shell subconieal, medium sized. Whorls contiguous, about
four in number. Sutures not deeply impressed, and nearly

“Exclusive of the prolongation of the inner lip.
**The direction of this “‘recurvature’’ is the opposite to that ordinarily met with; that
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transverse.  Whorls depressed above, broadly rounding off
down to the peripheral band; outline slightly concave just
above the -concave (?) slit-band. The lower border of the
slit-band is developed into a rim or flange, the inner edge of
which forms the suture. Surface or character of the volution below
the slit-band unknown. The markings consist of strong lines of
growth and revolving lines. The former begin quite transversely
from the suture, but after extending in this direction two-fifths the
distance to the keel, they swing back in a broad curve, become
almost parallel to the slit-band for a short distance and.just above
it, and then develop slight lunule on the band. By the unequal
‘crowding of these lines of growth, the surface is thrown into very
low, indistinct folds. The revolving lines are very fine, and
nearly a millimeter apart.

Known from a single specimen which has a width of 50 mm.,’
height from apex to flange, 18 mm., half of this partial helght’
being in the body whorl.

There is a very close resemblance in the outline and rim of this
species and that present in the genus Euomphalopterus, but an
examination of the characters described above will reveal the fact .
that not even a generic identity can exist between the two. The
broad backward swing of the strie above the slit-band and their
direction parallel to the latter just above the band, show the
presence of a very deep notch and of a slit (%) not found in
Euomphalopterus. The flange also is a free extension of each
border of the slit-band (see Pl XIV sp. c¢f. eloroidea) so that the
similarity between Pleurotomaria eloidea and Euomphalopterus is
wholly superficial. There is no sigmoid curve to the strie and the
flange does not rest on the lower whorls as it does in Euomphalop-

~terus, but these are minor characters. \

A generic comparison may perhaps be made with Mourlonia, but
the extension of the flange along the suture in our species at once
distinguishes it from that genus in which the flange is exposed near

 the midd1é of all the whorls.

There is some resemblance in outline between our species and
the Pleurotomaria elora of Billings.

Rare. Delphi. :
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* . Pleurotomaria ¢f. eloroidea.
PL XIV, fig. 3.

Shell very large, resembling the preceding in outline and in sur-
face markings. \

The slit-band in the form now described is very plainly convex:
It is bordered on both sides by diverging curved flanges. The
lunule are shallow and evenly convex. The strise of growth in the
upper portion of the whorl swing back, and this backward swing
is continued across the slit-band and lunule.

The characters described show a close similarity to Mourlonia,
from which our shell differs in having plain crescents, and the
_flanges disposed along the suture. It occupies an extremely im-,
portant position which can not be overlooked between Euomphal-
opeterus and Mourlonia, and forming a phylogenetic series with
those two in the order named. A recurving of the upper face of
the flange would be almost all that would be required to develop
from Euomphalopterus the form represented by our species. The
development of the whorls so that the flanges would be on the
periphery instead of on the suture would generate a form which
would very easily pass off into the Mourlonia ltmata type by the
chronogenetic addition of the lobe to the crescent.

Rare. Huntington.

Euomphalopterus alatus var. americanus n. var.
PL XIIL fig.6.

Shells small depressed conical, consisting of three to four very
‘gradually increasing and contiguous whorls. The volutions are
subcircular in cross-section; horizontally flattened or depressed
convex near the suture, sharply rounded at the sides, and rounding
off into the umbilicus. The latter is very wide and included in a
broad columella which is as wide at the base as the cross-section of
the body whorl. At the middle of the periphery is a very sharp
and projecting carina or rim, somewhat similar in character to that
in the Murchisonia worthenana of Miller, and especially to the
forms of Pleur. alata from Gotland. The surface is covered with
close-set, transverse lines which arch very strongly forward over
the rim or flange. Some of the strise dichotomize on both faces of
‘this flange. There is an obscure lilne or ridge concentriec with, and
‘near to, the inner edge of the flange,
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The suture between the whorls is along the bottom face of the
rim, which, when flattened over the upper portions of the younger
whorls, presents a false appearance of a shoulder.” Apertural char-
acters unknown. The rim extends all along the suture, and may be
traced almost to the initial whorls. The strie as exposed on the
. upper face of the rim along the sutures, are straight and pointed
. forward. :

Two specimens have respectively the following dimensions:
Width, 10 mm. and 6 mm.; height (approximate), 5 mm. and
3 mm.

This shell belongs to the group of the Pleurotomarms demg—
nated by Roemer in 1876, Euomphalopterus, with E. (Pleur.)
alatus as the type. It includes Pleurotomaria alata, pretexta, to-

gata, frenata, undulans, marklini, and among American forms the

E. alatus of Ulrich, which was recently (1897) described by that
author as coming fromn near Waldron, Ind. The group is char-
acterized by the expansion of the “slit-band” into a rim or flange
which extends along the suture line. There is no slit, and in most
of the typical forms the stri are directed forward to the rim.
There are no revolving bands and only rarely faint revolving mark-
ings. This is perhaps the most strongly marked and easily sepa-
rated group of the Pleurotomarias.

The variety described above is very close to Lindstrém’s variety -

opposita, but the American form is a much smaller shell with
lower spire and fewer whorls, and with the strize when dividing,
bifurcating instead of being divided into a brush as'in the Gotland

variety. From Ulrich’s variety and also from true forms of Eu-

omphalopterus, the variety described above differs in having the
band situated at the middle of the periphery and having the whorls
regularly rounded. .

Though apparently widespread and abundant in Europe, Euom-_

phalopterus is quite rare on this continent, where Ulrich’s variety
has been the only representative known up to date. A closely
allied form is the Murchisonia worthenana of Miller, which is
prebobly equivalent to Pleurotomaria (Mourlonia) limata of Lind-
strdm, though Miller’s name has prlorlty In Mourlonia the strize
always curve backward to the band, there is a true slit-band, while
the rim, instead of extending along the suture as in Euomphalop-
terus, is exposed some distance-above the suture near the peripherv
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of the upper whorls. There are also some minor differences which
will be noticed later. l . '
Rare. Little Deer Creek, Carroll County.

. Euomphalopterus alatus var.

A single specimen of a third variety of this species resembles a
large form of the variety americanus; but is discoidal, almost
planecoiled. The flange along the suture is the only important
character observed. Tt has not the smaller line or ridge near the
inner edge possessed by the variety americanus, and the strie on
the flange are almost straight, pointed forward, and crenulated- by
very fine, faint, revolving lines, which are barely visible under a
strong magnifying glass. ' 4

Rare. Georgetown.

Euomphalopterus alatus var. limatoidea n. var.
’ ~ PLXIV, fig. 4. ‘

Shell very large, depressed turbinate. Whorls four or five or
more, contiguous, flattened above by the sutural band, turned in a
broad curve downward, slightly concave just above the flange, and
continuing below the latter in a nearly horizontal plane, curving
upward toward the middle. The flange is therefore on the lower
margin of the periphery, and may almost be said to bound the um-
bilicus. *The umbilicus is very broad. The surface is marked by
strizc arching forward to the flange, and also by revolving lines.

A single, large specimen, belonging to the Indiana State Mu-
seum, has an approximate height of 36 mm., and a width of 70
mm. The body whorl is 23 mm. high.

- This form, as the name is intended to signify, is intermediate
between E. alatus -and Pleur: (Mourlonia) limata. wIt is larger
than either, and has a greater umbilicus and lower spire. Its
markings are very distinctive. It should more probably be made
a separate species.

Rare. Delphi.

Murchisonia ( Turritoma) laphami Hall
P1. XIII, fig. 7.
Shell rather large, turreted, height several times the width.
Volutions contiguous, seven or eight in number, and increasing
gradually in size. Sutures close and oblique. Sides straight or
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flat, sloping from the suture to the slitband, which is concave, but -
becomes almost flat on the body whorl, where its height is one-sixth
the height of the whorl. The lower portion of the volution is ven-
tricose” The band is in the center of the body whorl, but in the
upper whorls it is half its height above the suture. ,

Owing to the unnatural and improper divisions which have been
formed from Murchisonia, it is preferred in this paper to regard
“all the species thereof as species of the original genus.

Several casts and moulds of this species have been obtained at
Huntington. One mould of the three lower whorlg showed a
height of 44 mm., width 23 mm., height of body whorl 22 mm.
The outline, etc., seem to be the same as in typlcal forms of M.
laphami, but the slit-band of the Huntington specimens is rather ‘
wider than that of the Wisconsin matenal

Murchisonia (Coelaoaulia) bivittate Hall.
P1. XIIT, fig. 4.

Shell very elongated, consisting of about twelve rounded' volu-
tionis without trace of carina, but with a strong biplicate columella.

The plicate columella and the absence of the dorsal band are
characters which should remove this species from the Murchisonia
group.

A large internal cast referred to this species was found at Hunt-
ington by Mr. Gilbert. There are six of the lower pliczftions ox-
posed, showing a height of 50 mm., a width at the base of 29 mm.,
and at the summit of 14 mm. There are obscure traces of revolv-
ing lines on the surface and of a plicate columella in the highest
whorl. \

Rare. Huntington.

s

Murchisonia sp. undet.

Fragments of a very large species of Murchisonia are quite
common at Huntington. The specimens are larger and differ from
any of the species of that genus hitherto described from the Silu-
rian.. An idea of the size may be obtained when it is stated
that a cast of the body whorl and one upper whorl has a height of
at least 54 mm. The whorl above the body whorl has an exposed
height of 18 mm. There are several specimens quite as large as
the one mentioned. The uppermost portlon from the suture down
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to the shoulder, is flat, or perhaps a trifle concave. From the
shoulder the sides extend straight downward, making with the
upper, flattish portion an angle (in proﬁle) of about 135 degrees.
The base of the whorl is broadly rounded.” A section of the body
whorl is subhexagonal, higher than wide, with the suture at the
upper angle. In the upper whorls only the flat, sloping portion
from the suture to the shoulder and the vertical sides are exposed.
There is a general -resemblance in the contour of the whorls to
those of Trochonema fatuwm Hall, but our form is evidently a
turreted Murchisonia, much larger in size, and the vertical sides in
Hall’s species are smaller than in ours.

Two or three other species of large Murchisonias occur at Hunt-
ington, but they are unidentifiable. It is an interesting fact that
" no species of this genus have hitherto been recorded from the Silu-
rian of Indiana.

-Common. Huntington.

Oriostoma huntingtonensis n. sp.
Pl. X1V, figs. 14, 15.

_ Shell turbinate, fairly large, consisting of three or more rounded
volutions which are circular in cross-section and-increase gradually
in size. The whorls are contiguous, and each shows almost its en-
tirety above the others. Shell substance thick and composed of at
least three layers.  The outer one is marked by strong revolving
ribs with the interspaces concave and about equal to the ribs in
width. The umbilicus is large and open, and is bounded by a very
strong keel, which is stronger than any of the other keels on the
surface. With the exception of traces of another keel in further in
the umbilicus, the only markings observed in the latter are faint
revolving strie. The finer surface markings are but poorly pre-
served, and the test is found only on the lower half of the body
whorl of the type specimen. This shows ten ribs in 17 mm. from
the umbilicus to the middle of the periphery. Aperture unknown.

The specimens have the following dimensions: '

Height. "Height of Body Whorl, Width.
Type «.ovvvrenvenn.. 35 mm.......... MM, .eoenenn. 43 mm
Second ............. 36 mm.......... 25 mm.......... 46 mm
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This species is closely related to the forms of 0. macrolmeatum
as found in the Guelph limestone at Elora and Durham, C. W.,
and also to Poleumita scamnata of Clarke and Ruedeman, but the
Indiana forms are distinct. The specimens found at Huntington
show much stronger and more closely-set ribs, while the remark-
able keel bounding the umbilicus is a feature never seen in any of
the others, in which respect our forms are. very close to the Gotland
species described by Lindstrom. ' .

Rare. Huntington. ) ‘

Oriostoma (£) opereula.
P1. XTIV, figs. 10-13; P1. XT, fig. 6.-

Opercula referred to this genus have been found at Huntington
by Mr. Gilbert, who, after a search of several years, has brought to
. light four of these specimens. They are all low cones. " The apical
_region (the nucleus) is nearly smooth, but beginning a short dis-
tance from the center are eight to thirteen nearly lamellose coils,
the number varying with the individual. The marginal characters
are indistinct, but there seems to have been a low cylindrical exten-
sion rather than a flat band. .

A natural mould at hand shows the characters of both the
exterior and interior surfaces of the operculum, the specimen’ pre-
serving about five-sixths of the latter and one-fifth of the former.
The outer half of the interior surface is nearly flat and surrounded
by a wide rim. TFrom nearly flat the surface changes to moderately
concave toward the center, a small circular, rather shallow pit ap-
pearing at the center. The interior surface is smooth except for a
slight depression and groove on one side, which may not be strue-
tural features.

Following is a short tabular account of their characters:

Specimen. Wadth. Coils.
P 27205 111« « VN SN %
2 S b T 11 1+ 9
- 2 20 M. ..oiiiiiriiieieiananans 13
Qe e e 23 M., ..ouviinvienrennnnronns 1114

~ The specimens may doubtless be referred to H. huntingtonense.
The size of the mouth in the known specimens of that species cor- -

responds very well with the size of numbers 1 and 2. Both the

opercula and the type of P. huntingtonense were found in the same

quarry.
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Oriostoma huntingtonensis var. alternatum n. var.
P1. XIV, fig. 9.

This differs from the above in the surface markings and in being
 a little more depressed. The markings from the umbilicus to the
suture consist of eight or nine rather more distant ribs than are
met with in the typical forms of the species, while between each
pair of these ribs is a fainter one. The stronger keels are equal in
strength, but the fainter, alternating ones, are obsolescent near the
suture, and gradually increase in strength, descending toward the
" umbilicus until the lowest one is quite equal to the strongest keels.
The umbilicus is wide and open, and is marked by faint revolving
striee-and by a sharper keel near the middle.
Two specimens, preserving only the body whorl and part of the
upper. Both show a width of the former of 84 mm., and a height
of 17 mm. Both were found at Huntington.

Oriostoma plana n. sp.
P1. X1V, figs. 7, 8.

Shell discoid, with the apex of the spire varying from the plane
of the upper side of the whorls to depressed, so that the umbilicus
of the apical side is almost equal to that at the opposite side. Vo-
lutions 3 to 3%, contiguous, regularly rounded and as wide as high
or wider, increasing very gradually in size. Surface marked by
10 or 12 sharp revolving bands, which become closer, more crowded
and stronger toward the periphery. The interspaces are flat or
slightly concave, and about 13 times as wide as the bands. These
bands are crossed by very fine, clearcut, imbricating lamellse, which

- arch slightly backward between the revolving bands, and swing
forward across the ridges of the latter. The lines of growth, how-
ever, as seen in well-preserved casts, are much finer, imnore numer-
ous, closer and less regular than the imbricating lamelle, and arch,
forward between the ribs and swing gently backward across the
ridges. These lines of growth are crossed by extremely fine revolv-
ing lines, barely visible under a strong lens. ‘

In the number and disposition of its revolving ribs and in the
depression of the spire, this very prettily marked shell is interme-
diate between O. angulatum and O. lineatum. In the finer mark-
ings there is some resemblance to Poleumita scamnata, but that.
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species as described and ﬁgured by Clarke and Ruedeman is clearly
different from our shell.

The type specimen from Georgetown has a width of 18 mm.
The body whorl just back of the mouth is 8 mm. wide. The height’
of the shell (the height of the body whorl) is 74 mm. A second
specimen from Georgetown has these respective dimensions: 15

mm., 7 mm., 62 mm. (

Oriostoma 8p. undet.
PL XIV, figs. 1, 2.

Shell large, turbinate. Volutions five in number, the apical one
minute, the lower ones increasing in size rather rapidly, but regu-
larly ; whorls subcircular in cross-section. Sutures transverse, im-
pressed, exposing nearly all of the whorl above. The upper por-
tion of the volution is flat or very much depressed, convex; from
this, broadly rounding off in subangular arches toward the umbil-
icus. Umbilical and apertural characters unknown.

Surface marked by low, unequal, 1ong1tud1na1 ribs, which are

_rather distant and narrow. These are crossed by peculiarly wavy,

transverse strize. From the suture to the first rather prominent
rib, a distance of 24 mm., the strize arch backward ; but thereafter,
between each pair of ribs they arch forward. These markings are
on the inside of the outermost layer or else on the outside of the
next immer layer of the shell, and correspond in position and in
direction to those on the ‘““casts” of 0. plana. ‘

In the outline of the body whorl, and especially in the flattened
upper portion, there is a resemblance to Pleurotomaria eloroidea,
and this resemblance is increased by the low ribs. But the pecu-
liar direction of the transverse stri is sufficient evidence to in-
clude the shell described above in the genus Oriostoma, or perhaps
in Poleumita,

One specimen. Huntington.

Schizolopha sp.
PL XTI, fig. 3.
A single shell belongmg to the State Museum has the following
characters: ‘
Medium-sized, turbinate; slightly higher than wide. Aperture
two-fifths and body whorl two-thirds the height of the spire.
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Mouth (as shown by the lines of growth) very deeply notched.
Slit-band convex, not quite vertical, producing a subangular per-
iphery. Profile above the slitband depressed, almost horizontal,
forming a broad, low, double curve to the suture. Surface marked
by distant, strongly elevated lines of “growth.” Between these
strong lines are 6 to 20, usually 12 to 15, very fine, even, raised
lines, parallel to the lines of growth. The whole is crossed by fine
concentric, revolving, raised lines, intermediate in strength be-
tween the two kinds mentioned above. The revolving lines are two
or three times as far apart as the finer lines of growth. The species
- differs from Clathrospira in the convex slit-band. The aperture is
not exposed, so that the presence of a slit is doubtful. In all other
characters there is a generic resemblance to Schizolopha moores
Ulrich. ‘ :
~ Should our species prove to be new, as it probably is, we would
suggest the specific name, 8. (%) prosser:, named after Prof. C. S.
Prosser, of the Ohio State University.
One specimen. Delphi.

Cyclonema cancellata Hall.
Pl. X1V, figs. 5, 6.

A small but very well preserved specimen has the following
characters:

Shell small, turbinate; volutions four or more, the upper ones
small, rapidly but regularly increasing in size to the body whorl,
which is very large, and constitutes six-sevenths the height of the
spire. The whorls are, as shown by the mouth, oblique-vertically
oval in section. The outer lip is not perceptibly expanded. The
~ inner lip is slightly reflexed and is produced anteriorly so that the
small umbilicus is exposed nearly at the middle of the length of
the shell. The sutures are deeply impressed and quite transverse.
Shell substance extremely thin, covered by revolving lines, one of
which, near the periphery, is only slightly more prominent than
- the others. These lines are obsolescent in the umbilicus, and then
become subequal, frequently double and about twenty in number
up to the near suture, where they suddenly terminate. The inter-
spaces are wider than the strie. Just below the suture there is a
smooth space with three or four hardly perceptible, revolving lines.
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The shell.i‘.s marked also by extremely faint but distinet, raised

transverse strize, which extend obliquely backward from the suture.

across the longitudinal striee. The latter are very much stronger
than the transverse striz.

The height of the shell is approx1mately 9 mm. ; thickness, 6

mm, ; width, 8 mm. The species may be recognized by the turbin-
ate-turriculate outline, and by the fine revolving and finer trans-
verse strize. There is a strong resemblance to the Turbo (Cyclo-
nema) tennesseensis of Roemer, but that species has forty revolv-
ing lines, while ours has about twenty, a few of which, however,
are double. In the Georgetown specimen the transverse striee are

very much closer than in the Cyclonema cancellatum from the

Clinton green shale of New York State.
Rare. Georgetown.

Cyclonema elevata Hall.
P1. XIII, figs. 3, 6.

Shell turriculate, height 1} times the width. Spire consisting
of five volutions, which increase very gradually in dimensions.
Volutions in the casts regularly rounded, but the ‘surface (which
has never before been known) shows that the upper part of the
bédy whorl is depressed convex, almost flattened, while the lower
part is ventricose. The surface is marked by from four to six low
longitudinal ribs, which become obsolescent on the upper and lower
portions of the body whorl and on the upper portions of the older
whorls. There are obscure lines of growth. The lower two-thirds
of the whorl next to the body whorl shows three or four ribs.
There is no median keel, nor is there any appearance of there hav-
ing been a slit. A very narrow but distinet umbilicus is present.

This species may be distinguished from Eunema (?) trilineata
by the greater narrowness of the latter. If K. trilineata really is a

Eunema it should have no umbilicus whatever, and this is, there- _

fore, another distinctive character.

The two specimiens known, which are both larger than the Wls—
consin forms, have a.length of 35 mm. and a width of 24 mm.

An external mould bf Cyclonema elevata has been obtained at
Huntington, Ind. Another specimen, consisting of an external
mould and its internal cast, was found in the quarries (5 /A) one
mile east of Huntington.

'
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CEPHALOPODA.

Orthoceras medullare Hall.
‘Pl XIX, figs. 1,2,

Shell a longicone, large, sides straight, tapering at an angle of
from 9-12 degrees. Section circular or subecirgular, broadly
elliptical when comipressed. Chambers deep, siphon eentral, tubu-
lar, not at all expanding between the septa. The chambers do not
perceptibly deepen with age. In one specimen having a width of
about 36 mm. the chambers are 17 mm. deep. In another large.
specimen the chambers are 24 mm. deep where the shell is 63 mm.
wide. Surface without annulations or longitudinal ridges; the
specimens of Hall and of Meek and Worthen show, however,
beautifully cancellating strie. : ¢

The species may be recognized by the distant septa and the ab-
sence of either annuli or ridges in the cast.

Ten large specimens have been obtained at Delphi, and one large
specimen from a loeality one mile west of Anderson.

Orthoceras (Kionoceras) orus Hall.
P1. XXI, fig. 1; PL. XXV, fig. 2.

Shell a longicone, large, tapering quite rapidly; section broadly
oval, sometimes becoming circular or narrowly oval through rock
pressure. Septa fairly distant, deeply concave; siphon small,
placed three-sevenths the distance from one side to the other. Casts
marked by longitudinal ridges; no annulations. Depth of the
chambers varying from one-fourth to one-third the width.

Several specimens of body chambers from Huntingtor are re-
ferred to this species. These, together with a specifically identical
chamber from Delphi, are circular or subcircular except when evi-

- dently much crushed, and bear the longitudinal ridges at the
base. Higher up, these ridges become obsolescent. Just behind
the mouth there is a broad constriction, below which the chamber
is cylindrical. These body chambers are usually about 35 mm.
-wide and about 65 mm. high.

A narrowly ovate specimen from Wabash, now in the Indiana
State Museum, is 175 mm. long, 35 mm. wide at one end and 54



470 REPORT OF STATE GEOLOGIST.

. mm. wide at the other. Tt shows 17 chambers in that distance. A
couple of specimens from west of Anderson may be referred to this
species. ' ,

Rather common. Huntington, Delphi, Wabash and Anderson.

Orthoceras (Kionoceras) delphiensis n. sp.
P1. XX, figs. 1, 2.

Shell large, straight, tapering slightly, sides almost parallel.
Section circular, with tnbular siphon between the center and the
‘margin or submarginal surface marked by low, narrow longitudi-
nal ridges, of which there are eleven in 75 mm., at a point where
the shell is 47 mm. thick. The ridges are perceptibly closer on the
side on which the siphon is situated, where they seem also to be
more pronounced. The interspaces are concave, several times as
wide as the ridges, and seem to have been covered with coarse long-
itudinal strize. There are also transverse striz. The body cham-
ber is a little constricted just back of the mouth.

The type specimen now in the Indiana State Museum is a frag-
ment with a length of 162 mm., a width of 50 mm. at the mouth,
" and of 45 mm. about 120 mm. further back. The shell and siphon
are greatly thickened.

This species may be recognized by the narrow and distant ridges,
the absence of annulations, the slightly constricted mouth and thick
submarginal siphon. The large size and straight sides are also
distinctive features. It is hardly separable from the Orth. angu-
latum of Worthen, which shows the same thickening of the siphon.
In Wahlenberg’s species, however, the siphon.is more nearly cen-
- tral, and there are some minor differences.

Besides the type, three other fragments have been found at
Delphi.

Orthoceras (Kionoceras) kenzlandenm n. sp.
' PLXXI fig.2. :

Shell a longicone, small, sides straight, slowly tapering. Section
slightly oval (due to pressure %); septa distant, almost flat;
siphon large, eccentric. The depth of the chambers is more than
half the width of the shell, except near the body chamber, where a
few septa become crowded. Surface marked by longltudmal ribs
which gre quite faint in the cast.
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This species is known from a single cast now in the Indiana
State Museum (No. 685), which has a length of 78 mm., width at
upper end 11 mm,, at lower end 7 mm. At the lower extremity
there are seven chambers in 32 mm., but just below the body cham-
ber there are only five compartments in 9 mm. Twelve mm. above
the base of the body chamber is a raised line, origin unknown.

This form can be recognized by its very distant septa. From
Orth. jolietensis of Meek and Worthen, this species may be dis-
" tinguished by the absence in the former of the longitudinal ridges,
and the shallowness of the septa in the latter Our species is also
a much smaller shell. \

Rare. XKentland. ~

[ .
Orthoceras (Geisonoceras) niagarense Hall.
20th Rep. N. Y. Btate Cab. Nat. Hist., p. 856, pl. 20, fig. 8.

The following is Hall’s description:

“Shell elongate, gradually tapering; section broadly elliptical ;
septa deeply concave ; depth of chamber 5 lines where the diameter
* is 13 inches; siphuncle eccentric. Surface annulated by low,
rounded annulations which are from one to two inches distant, ac-
cording to the size of the shell; intermediate spaces regularly
concave. In the larger parts of the shell there are about three.
annulations to each chamber. The finer surface markings un-
known. The section in all the specimens examined is elliptical.”

An important feature which Hall figured but failed to describe
is the fact that the undulations are very oblique, especially on the °
wider portions of the shell, but become less oblique in the successive
older parts of the same.

A single fragment is referred to this species, 54 mm. long, 14
mm. wide at the lower end, and 18 mm. wide at the upper end.
The cross-section is elliptical and the septa are deep so that it
corresponds almost exactly with the above. The annulations,
though, are weaker and fewer in number, and the chambers
comparatively deeper in our specimen, but these are characters
.-which one would expect to find in the young of such a species.

Rare. Quarry one mile west of Anderson. '
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Orthoceras { Dawsonoceras) ¢f. annulatum Sowerby.

PL XIX, figs. 3, 4. ‘ .
The. Gilbert collection contains a fragment of an Orthoceras
which is very closely allied to this species. The specimen is nearly
90 mm. long, 58 mm. wide at the broader end, and shows seven
sutures in that distance. The annulation is not midway, between
the sutures, but is nearer the older suture. The shorter slope of
the annulation is depressed convex, and the longer slope with the

normal concavity.
Rare. Huntington.

" Orthoceras (Dawsonoceras) annulatum var. americanum Foord.

", Shell a longicone, small to medium sized ; slowly taperfng; sec-
‘tion circular. Characterized by strong annulations, with concave
interspaces; the suture in the middle of each interspace. Septa
deep, siphon central. The depth of two or three chambers is equal
the breadth of the shell. Surface marked by transverse and longi-
tudinal strie. ’

It can be recognized readily by the character of the annulations,
which are always strong in casts.

The collection contains about ten fragments, the largest 33 mm.
wide. None of the surface striz are preserved.

Rather common. Delphi.

Orthoceras (Kionoceras) angulatum W\ahlenberg.
, PL XXT, fig.3. \

Shell tapering gradually. Septa distant about one-fourth the
diameter of the shell; siphuncle central or subeentral. Surface
marked by angular longitudinal ridges.

‘Rare. Anderson.

Trochoceras (Sphyradoceras) ¢f. desplainense McChesney. (?)
20th Rep. N. Y. State Cab. Nat. Hist., 1867, p. 859, pl. 16, ﬂgs.;8—1>0.

Shell a torticone of 2 to 2} volutions, dextral spire very low;
cross-section ovate, with flattened sides; siphuncle small, near
ventral margin. Surface and casts marked by distinct, sharp
ridges, directed backward across the sides and with flat or concave

\
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interspaces. Fine markings consist of minutely cancellating, sub-
equal; transverse and longitudinal strize. (The description above
is drawn mostly from that of Clarke and Ruedeman.)

A couple of fragments of casts apparently belonging to this spe-
cies were found at Huntington. -

Lituites marshit Hall.

Pl. XXI, fig. 4. '

The principal features are shown by the figure. :

This species is distinguished by its slender and more numerous
volutlons from L. bickmoreanus.

Represented by a single specimen from Wabash

Lituites (Ophidioceras) bickmoreanus Whitfield.

Pl. XXV, fig. 1.

Shell large, thick; plane-coiled outer volution free and extending
in nearly a straight line; subecireular in eross-section, depressed
convex or nearly flattened on the back. Surface marked by broad
bi-convex undulations, which have ventro-lateral sinuses, swing
back across the side and develop a strong dorsal saddle. The undu-
lations are obsolescent on the back and absent near the mouth. The
base of the saddle is oppesite the sinus of the third or a little nearer
to that of the second undulation back. The interspaces are
concave. -

The finer surface markings according to Whitfield, consist of
“almost. microscopic lines which run lengthwise of the coils, and
also in finer transverse lines of which three occupy the space of one
of the longitudinal lines. The septa are moderately concave and
are arranged at distances from each other less than that between
the transverse undulations of the sides, so that ten of them oecupy -
a distance equal to eight of the undulations.”

This species may be readily recognized by its large size, and its
low undulations, both of which characters distinguish it from L.
{0.)marshe, and L. (Trocholites) multicostatum, ete., and also
from Trochoceras (Sphyradoceras) desplrinense, the latter of
which is not plane-coiled. -

The species was described by Whltﬁeld in the Bulletin of the
American Museum of 1\Ta'rural Hlstory, Vol. I, No. VI, pp. 191-
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192, Pl xxi, Figs. 1-3. His specimens are from the dolomitic
limestones of the Niagara group at Wabash 01ty, Indiana. Our
specimens agree very closely with Whitfield’s species. The Hunt-
ington specimen is a fragment from just back of the mouth. It is
about 60 mm. long, with a lateral width of 85 mm. and ventro-
dorsal thickness of 30 mm. The angle at the dorsal saddle is a
trifle sharper than that in Mr. Whitfield’s figures. ‘“,
Another large fragment was found at a mile west of Anderson
(Madison County). The latter is from an individual which must
have been over a foot in diameter. The septal sutures are pre-
- served and show ‘a low dorsal saddle, the result of a dorso-lateral
sinus on each side. The saddle is under the third undulation from
that at which the suture is observed on the ventral side. The-
dorso-ventral thickness in this specimen is greater than the lateral.
Rare. Delphi, Huntington, Wabash and Anderson.

Lituites (Ophidioceras ¥) hereules oarrollensia n. var.
P1. XV7], fig. 1, and Pi. XVII, fig. 1.

Shell very large, nautilian, with the body chamber free and ex-
tended in an arched line. Cross section ovoid, flattened on the
sides, with ventral and dorsal faces rounded, the latter more
broadly so; greatest breadth just above the center ; ratio of breadth
‘to thickness is 10:11. Siphon eccentric but not marginal. The
casts are marked by very broad, low undulations, each with a
dorsal saddle. Near the ventral side* there are some longitudinal
ribs, but both styles of markings are very obscure in the internal
casts.

This variety may be easily recogmzed by the very large size, the
flattened sides, and the peculiar curvature.

The type is a fragment of the body chamber with a few septa
which are indistinet. The fragment has a length of 190 mm,,
breadth 60 mm., thickness 67 mm. The body chamber is 150
mm. long, but when entire must have been at least twice that
length. The septa are rather distaht, directed backward across the
sides, and are furnished with shallow lateral sinuses and a dorsal
saddle, Another fragment has a breadth of 67 mm., and thickness

*In the ventral side there is also observable in the type specimen a very shallow groove

which should serve to place this form in the genus Remeleceras, provided that thiagroova is
normal to this species.
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~of 75 mm. The depth of the dorsal saddle of the undulations is
~ about 40 mm.
Represented by two specimens from Delphi.

Trimeroceras gilberti n. sp.

PL. XV, fig.1.

Shell breviconical, large, the lower portions of the ventral and.
dorsal sides converging at an angle of nearly 50 degrees. Section
ovoid, rather pointed ventrally. Septa distant, 8 in 45 mm.
There is a distinet saddle at the ventral side and an azygous sinus

_at the dorsal, with only one very shallow sinus on each lateral face.
Body chamber large, broader than high. Siphuncle one-third
the distance from the ventral face to the center. Dorsal periphery
of the body chamber vertical, ventral periphery divergent from, the
base, both depressed convex. The upper side of the body chamber
is rather flat, and parallel to the plane of the basal edge. The
slit is narrow. Character of the apertural lobes unknown. Sur-
face of septa with rather weak longitudinal ribs. Following are
some statistics regarding these forms: ‘

Length of specimen with body chamber and 11 septa........ 135 mm.
Length of the eleven septa. . ... iiiiiiiiiiiieiiciianeeens 80 mm.
Length of body chamber............ 1) 72mm. (2) 75mm. (3) 8 mm.
D.-V. thickness at base (body ch.).... 88 mm. 87 mm. 89 mm.
D.-V. thickness half way up (body ch.) 101 mm, - 100 mm. 112 mm.
Lateral thickness at base (body ch.).. 68 mm. 63 mm. 65 mm.

), (2), and (3) refer to 8 other specimens.

The species is readily distinguished by its rapidly tapering,
conical shape. The body chamber is recognized by the parallel
bases and subordinate height. There is a resemblance to Phrag-
moceras nestor, var. canadense Whiteaves, from which our species
differs in having the upper and lower bases of the body chamber
parallel. Named after Mr. Gilbert, to whose kindness in loaning
material the opportunity of studying much of the Huntington -
Gasteropoda and Cephalopoda is due. The type and specimens de-
seribed above are from Huntington, Ind.

Rare. Huntington and Delphi.

Hexameroceras delphicolum Newell.
Proc. Bost. Soc. Nat, Hist., Vol. XXIII, p. 479, figs. 1-4.
Shell an arcuate brevicone, medium sized; transverse section

- .7 . 9 - - P ) Yy - e - 1.1
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eleven-twelfths of the thickness and situated two-thirds of the
distance to the dorsumj; siphon ventral, submarginal. '

Chambers shallow, three of them with a total depth of 8 mm. on

the ventral side and 16 mm. deep on the dorsum. Septa almeoss
flat. Sutures straight with no perceptible sinus or saddle. The
chamber adjacent to the body chamber has half the depth of those
following it, and has the anterior margin crenulated. The body
-chamber is dome-shaped, wider than high, with all the sides
rounded and with a contracted aperture. The dorsal opening
of the living chamber is furnished with three lateral lobes on
" each side of a narrow median slit which connects them with the
single ovate ventral opening. The length of slit. and opening
equals about five-sixths of the dorso-ventral diameter.

Faint indications of fluted longitudinal markings are present on
the septee. The body chamber is 25 mm. high, 39 mm. wide and
43 mm. deep. The specimens described differ from Newell’s de-
scription of the species in having the margins of the septe nearly
straight instead of curved. In other respects the present specimen
agrees closely with H. delphicolum.

Rare. Huntington.

Cyrtoceras gorbyi Miller.
One specimeh from Huntington is referred to this species.

Gomphocera wabashensis Newell.
‘ PL.XX, figs. 3, 4.
Shell a brevicone, small, straight. Septa of moderate depth; si-
" phon moniliform, situated one-third to one-half distance from ven-
tral margin to center. Body chamber conical with the sides nearly
straight, converging toward the apex at an angle of about 20 de-
grees. Aperture simply T-shaped, without any accessory lobes.
Cross-section circular to broadly oval. .
It may be distingnished from G. s¢mmum by the more comcal
and proportionally longer living chamber
This species is quite abundant at Huntington, where about ten
specimens have been found. They are preserved as casts of the
body chamber. The largest has a height of 53 mm., thickness at
the base 40 mm., breadth 34 mm. ~Another large specimen has a
thickness of 39 mm., and width of 364 mm. The smaller forms
are circular in ceross-sectiorn.
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There is a single specimen in the Indiana State Meseum which, -
labeled G. subgracile, is from Delphi.

A single specimen was found at Geeorgetown.

|
Phragmoceras parvum Hall and Whitfield.

Shell a small, arcuate, brevicone. Septal portion half the
length. The species may be easily recognized by its small size, -
the tubular extensions of the aperture, and the sharp angle formed -
by the edge of the aperture and the plane of the base of the body -
chamber. Tn all of the figured and described specimens the ven-
tral periphery of the body chamber is- convex; but of the two
specimens from Huntington, it is flat in one and very concave in
the other, which is the specimen figured. This is the only differ-
ence to be detected between specimens from Huntington, and
those from the Guelph of Canada and New York. The second
specimen is a little larger than the one figured. .

Common. Huntington.

Phragmocemn angustum Newell.

PL XVIIL, fg.1. :

Shell large, arcuate; narrowly elliptical in cross section; in-
creasing regularly in dorso-ventral diameter from the smallest
cammera to the aperture.

Living chamber elongate, length greater than greatest dorso-
ventral diameter. Length of aperture about equal to greatest
length of living chamber. Apertural marging not well preserved,
but they appear to consist of a small oval opening at the antero-
ventral angle and a larger similar opening at the antero-dorsal
angle, not connected by a narrow slit. The sutures of the cammera
form broad, shallow lateral lobes and have ventral Swaddles
: The two specimens deseribed are from Grant County The type
~ locality of the species is Wabash. |

Phragmt;ceras of. ellipticum H. and W
P1. XIX, fig.5.
The following is the original description taken from P- 152, Pal.
Ohio. IL i
“Shell of large size, slightly curved, transverse sectlon narrowly
elliptical, a very little wider on the outer than on the inner side of
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convex on the sides, and sharply rounded on the ventral and dorsal
edges; the ventral side extended at the aperture, forming a tube-
like' projection ; the remainder of the aperture not known. First
chamber below the chamber of habitation very shallow; septa
deeply caneave ; siphuncle large, sitnated close to the inner side of
the shell. ' ‘

“Formation and locality. In the limestones of the Niagara
group, in Highland County, Ohio, assoclated with Trimerella

~ ohioensis.”

A large fragment corregponding very well with this species oe-
curs in the Gilbert collection. The base of the body chamber is
6 mm. thick and 39 mm wide. Measured along the center there
are five chambers in a depth of 25 mm. On the ventral periphery
_-thege five chambers occupy a depth of 19 mm. and on the dorsum
~of 36 mm. The penultlmate chamber in our specimen is not diff-

erentiated from the others. The upper and basal peripheries of
the body chamber are subparallel as in the Ohio material. The
species may be distinguished by the large size, the subparallel bases

_of the body chamber and by the slight curvature.

, Rare. Huntington.

- The following additional species of Cephalopoda, represented in
the collections at hand by very poor material or not at all, have
been described from the Niagara rocks of the Wabash Valley by
Frederick H. Newell in:the Proc. Bost. Soc. Nat. Hist., Vol
XXIII, pp. 466-486. ~

Orthoceras crebescens Hall.
Wabash City.

Orthoceras unionensis Worthen.
Wabash City.

Orthoceras rigidum.
Peru.

Orthoceras obstructum Newell.
Wabash City.

Kionoceras striz Hall & Whitf.
Wabash City.

Gomphoceras linearis Newell. |
Wahacsh i
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Gomphoceras projectum Newell.
Delphi.
Hexameroceras cacabiformis Newell.
Delphi.
Pentameroceras mirum Barrande.
Delphi. X
Ascoceras newberryi Billings.
Delphi.
Ascoceras indianensis.
Delphi.

TRILOBITA.

Tllaenus armatus Hall.
 PLXXIL fig- 6.

Two small pygida are referred to this species. The proportions
of length and breadth are respectively three to four, and five to
eight. They differ from I. tozus in having the greatest elevation -
near the posterior end, and in sloping very abruptly to the posterior
margin. '

Georgetown and Wabash.

, Tllaenus insignis Hall.
' P1. XXII, figs. 1-5.

Glabella strongly convex, regularly arched from frdnt t0 back.
Anterior and posterior margins of the cranidium strongly rounded,
the latter bending backward outside the dorsal furrows and ter-
minating in minute triangular pieces (the fixed cheeks) articu-
lating with the free cheeks. Anterior margin with a thickened \
“border. Dorsal furrows distinct, extending upward and forward
from small pits in the occipidal groove; opposite the palpebral
lobes they widen and deepen perceptibly for the space of one or two
mm.; thence as shallow furrows curving downward and forward,
they terminate in deep pits about one-third to one-half the dis-
tance from the front of the cranidium to the palpebral lobes. Free
- cheeks with rounded genal angles, sloping abruptly downward
from the eyes. E

Pygidium semicircular to slightly paraboloid in outline. An-

torinr maroein hroadlvy rormnded in the median +vwonthirde af T+
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length, making a slight backward bend one-half the distance from
the lateral margin to the middle, thence extending nearly straight
to the antero-lateral margin. Surface but slightly convex on the
* top, but sloping rapidly to the margin at the sides.
This species is rather common. It occurs at. Connor’s Mill
(Hamilton County), Delphi, Georgetown, Fishersburg and’

‘Wabash.
IUaenus tozus Hall,

Pl XXITI, fig. 7; Pl XX1I11, fig. 3.

Pygidium rather short, length equal to three-fourths the width
or leds. Posterior border regularly rounded forming nearly a
semi-circle.  Articulating margin broadly' rounded, sometimes
bending backward slightly just at the middle. Surface moderately .
convex sloping to the posterior margin quite gently.

Cephalon much broader than long. Only one poorly preserved
cranidivin has been seen. Five pygidia have been found in the
collections from Pendleton, Fishersburg, Helm’s Mill, and Con-
nor’s Mill, Hamilton County.

Ceratocephala goniata Warder.

PI. XXIV, fig. 13.

Cephalon subquadrangular in outline, width nearly twice the
length. Glabella very tumid, consisting of a large median and
three pairs’of small lateral lobes. Median lobe narrowing slightly
toward the front, its greatest width equal to half the length. Lat-
eral lobes separated from the median lobes by deep furrows. Dor--
sal furrows very weak and indistinet, the lateral lobes merging into
the fixed cheeks. One of the free cheeks is partially preserved,
showing a nearly flat, broadly crescentric extension forming the °
antero-lateral margin of the cephalon. The strong ridges at the
inner margins of the free cheeks support a pair of spine bases about .
midway between the genal angles and the anterior extremity of the
cephalon. The occipital ring is separated from the glabella by a
distinet but rather shallow groove. Two spine bases with a strong
tubercle between vecupy the ring. The border of the free cheek
- appears to have been ornamented with a fringe of tubercles or of

fine spines. The genal angles terminate in strong diverging spines.
[ o) R RPN RN LAV TN T T
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The description is based on a single cephalon from Pendleton,
which appears to be identical with the forms described from
Bridgeport, I1l., by Hall as Acidaspis danai and by Winchell and
. Marey as A. ida. The lateral gabella lobes are less distinet than

in the figures of A. danai et ida, but this is due in part to a slight
distortion of the specimen. .

- Odontopleura ortoni Foerste.

P1. XXIV, figs. 16-19.

Cephalon subcircular in outline, strongly convex with granulose
surface; length about one-third the width. Median glabellar lobe -
of nearly ‘uniform width throughout, length about two and one-
third times the width, lateral lobes in three pairs separated from
the median lobe by deep furrows. The anterior pair of lobes are
very small and situated near the anterior extremity of the median

“lobe ; the posterior pair are oblong masses just anterior to the ocei--

pital groove and about twice the size of the median pair. A pair
of elongated, subtriangular elevations pointing forward, and flank-
ing the lateral lobes, extend forward to the groove between the
anterior pair of lateral lobes. A distinct low.ridge extends back-
wards on each side from the antero-lateral margin of the median
lobe to the eyes. Facial sutures not discernible. Lateral margins
of the free cheeks set with numerous small spines, about one and
one-half millimeters in length, pointing downward. The genal
angles terminate in strong spines, which are broken off in the
specimen figured. Ocecipital ring smooth, separated from the gla-
bella by a distinet furrow.

Thorax with nine segments. .Axis moderately convex, pleura
flattened except at the extremities which are directed downward
and terminate each in a sharp spine. :

Pygidium very short; flat or slightly concave; axis convex and
unsegmented. Margin of the pygidium with a fringe of twelve

_ spines, each about as long as the pygidium, except the third pair
from the posterior end which are longer than the others. This
pair is continued across the pygidium, in oblique, convex ridges,
converging to the anterior margin alongside the axis. The species
is represented by two specimens—a nearly complete individual
fram Georgetown. and a pygidium from Pendleton.
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Enerinurus indianensis n. ep.
P1. XXIV, figs. 14, 15.

Cephalon semicircular in outline; surface covered with large
‘tubercles. Glabella with three very ‘strong lateral tubercles on
each side anterior to the occipital groove. Fixed cheeks separated
from the glabella by very deep dorsal furrows. Genal angles ap-
parently terminating in spines. Thorax unknown.

Pygidium elongate-triangular, strongly convex ; the lateral lobes
curve sharply down from the dorsal furrows to the margin. In the
type specimen, the annulations of the axial lobe number 15; in
each of the lateral lobes there are ten pleurs, which are directed
backward. Each annulation of the axis bears from three to five
tubercles, the one at the middle of the annulation being the strong-
est. Three to six tubercles mark each of the lateral segments.

The cephalon and pygidium have not been found united, but. the
only Encrinurus cephalon found is from Connor’s Mill, Hamilton
County, which has furnished a number of Encrinurus pygidia all
belonging to the species here described. This association makes
the specific identity of the parts here.figured very probable This
species seems to have no very ciose ally among descnbed forms..
The pygidium approaches somewhat to E. variolaris Brogn., from
the Wenlock of England. The iatlter‘ has nine to twelve annula-
tions on the axis of the pygidium' as compared with nine to fifteen
in E. indianensis, and seven to eight pleura on the lateral lobes
against nine to ten in the present species. The median annula-
tions in E. variolaris (on the pygidium) have three. tubercles,
while the form here described has five except in the extreme pos-
terior part, where the number is three.

Connor’s Mill and Fishersburg (Hamilton, County) R Huntmg—
ton, Little Deer Creek (Carroll County), and at Wabash..

quymeme ef. 'vogdesi' Foerste,

P1XXIV, figs.1-7.
Cephalon semicircular; surface granulose, most coarsely so on
the cheeks. A wide, flat band forms the anterior margin. Glabella
varying from moderately convex to strongly tumid; lateral lobes
of the glabella in three pairs, the posterior twice the size of the
median pair, and the anterior pair very small.
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Thorax with ten segments, axial lobe convex and elevated above
the lateral lobes. Fach annulation bears a pair of strong nodes,
just above the dorsal grooves. The pleurw are horizontal for one-
third their length from the dorsal groove, then they bend abruptly
downward, terminating in broad paddle-shaped ends; pleurse
grooved four-fifths the distance to their outer extremities.

Pygidium with nearly straight postero-lateral sides, their union
making an obtuse angle. Axial lobe tapering gradually to a
smooth rounded extremity; annulations eight or nine, the anterior
three or four showing small indistinet nodes at the dorsal furrows
continuous with those of the thorax. Lateral lobes with five or
six annulations. The annulations are directed backward and are
grooved along the outer half of their length.

This species is rather common; Connor’s Mill (Hamilton
County), Georgetown, and at “Hanging Rock” (Wabash County).

Ceraurus (Crotalocephalus) niagarensis Hall.

P1. XXIV, fig. 8; P1. XXIIT, figs. 1, 2.
This species is represented by three specimens showing the
glabella and a portion of the fixed cheeks. The nearly straight an-
terior margin of the glabella shown by one of the figures is due
to the imperfection of the specimen, the normal condition being
rounded and tumid in front.
The specimen from Marion is of unusual size, the glabella meas-
uring 50 mm. in length and 35 mm. in its greatest width.
Rare. Connor’s Mill (Hamilton County), Marion and at
Georgetown. _
Sphaerexochus romingert Hall.
PL. XXIT, figs. 8,9, 12-15

Glabella very large, constituting the bulk of the head, spheroidal
in form, surface smooth. The posterior glabella lobes, resembling
large tubercles, are limited by a pair of deep, semicircular grooves;
the lobes are separated by a space equal to one and a half to two
times their width. The free cheeks are small, subtriangular pieces
extending downwards from the base of the posterior glabella lobes.
Two or three specimens show two pairs of shallow linear grooves
anterior to the posterior glabella lobes which extend upward and
forward from the antero-lateral margin of the glabella. The pos-
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observed. Occipital ring highly arched, limited by a deep furrow.
The largest specimen observed has a width of 81 mm., and a length
of 23 mm. Another very spherical cephalon measures in width 21
mm., length 18 mm., height from base of posterior glabella lobes to
the highest part of the glabella is 14 mm. Thorax unknown.

Pygidium transversely elliptical in outline, axis terminating
in a triangular-shaped piece, anterior to which are three strong an-
nulations; the lateral lobes are divided into three broad, simple
pleura, the posterior pair directed backwards.

The marble-shaped glabella of this species are among the most
common and generally distributed fossils of the Niagara of north-
ern Indiana. It is worthy of note that this species, so common
throughout northern Indiana is entirely absent from the Niagara
fauna in the vicinity of the Falls of the Ohio.

Phacops cf. pulchellus Foerste.
PL. XXV, figs. 9, 12.

Cephalon ovate to semicircular in outline, proportions of length
to breadth as five to eight. Anterior end with a narrow thickened
border; genal angles rounded. Occipital groove well marked, with
deep pits at the intersections with the dorsal furrows. A deep
groove also terminating in pits in the dorsal furrows crosses the
constricted base of the glabella; anterior to this groove, in some
specimens two pairs of very weak lateral furrows mark the sides of
the glabella, opposite the palpebral lobes. Most specimens show no
trace of these furrows. The frequent absence of these furrows,
and their slight development when present, constitute the principal
difference between Foerste’s species and the forms here described.

Thorax unknown. Pygidium semicircular in outline pos-
teriorly, anterior margin slightly rounded. Axial lobe strongly
elevated above the lateral lobes, width equal to three-fourths that
of the lateral lobe; profile regularly arched from the anterior to
the posterior extremities. The annulations on the axial lobe are
about nine in number, and arch slightly backward in crossing the
top of the lobe. The median row of tubercles characterizing the
axial lobe of P. pulchellus is absent. Lateral lobes with five or six
~ segments, each with a median groove; the pleurs become indistinet
posteriorly and the surface nearly smooth opposite the posterior
end of the axis.
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Réther common at Connor’s Mill. Rare at each of the following

localities: Georgetown, Pendleton, and Connor’s Mill.

Dalmanites (Synphoria) vigilans Hall.

PL. XXIV, fig. 20; P1. XXITI, figs. 4-7.

Pygidium depressed, elongate triangular, terminating in a sharp
point or spine. Axial lobe with ten to twelve annulations. TLateral
lobes with about ten pleurz directed backward, flattened and trav-

ersed by a median furrow.

The species is represented by a few fragmentary pygidia from

Anderson, and by a cephalon from Pendleton.
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