GEOLOGY OF INDIANA.
GEOLOGICAL MAP.

The accompanying geological map of Indiana gives a fair exhibit of the
surface geology of the State. It is a compilation of all the labors of my
distinguished predecessors and their assistants, as Owen, Lawrence, Brown,
Cox, ete., ete., also of myself and assistants. To all workers in the State
and amateurs the fullest credit and acknowledgments are given.

Much of the geology of the northern and northwestern areas is given,
not accessible before the surveys of Newton and Jasper counties. The
map comprises over one hundred years of labor and study of these devotees
to science, but as well the results of thousands of miles of travel with
pick and hammer.

In every dividing line between formations, outliers will be found to the
east and north on the hill tops; to the west and south denuded areas will
be found of lower strata.

The map is the best that can be prepared on so small a scale now ; in
the future, with better facilities and on a sectional scale, more finished
work may be expected. It is believed that it will be appreciated by our
citizens as a chart giving years of study and labor, condensed in a single
sheet, and invaluable to teacher, student and citizen.

The sections on the borders of the map exhibit a large amount of Jabor
and observation. The vertical sections are an average of studies along
each line of outerop and the deep bores in all divisions of the State. The
horizontal section, from Vincennes to Lawrenceburg, shows the railway
lines of the Ohio and Mississippi road, the surface rocks, ete. The dip is
at the conventional rate of 30°, as the dip of each stratum is rapid near the
rim of each basin—from 40 to 100 feet to the mile, but afterward ranges at
10 to 20 feet to the mile.



OUTLINE GEOLOGY OF INDIANA.

LOWER SILURIAN,

The rocks of the Lower Siiurian age, known as the Hudson River or
Cincinnati group, are found in the southeastern division of the State, ex-
tending also throughout large areas in Ohio and Kentucky. They are
well exposed in the bluffs of the Ohio River, extending west to the mouth
of Fourteen-mile Creek, in Clark county, and form the surface rocks in
the counties of Wayne, Union, part of Fayette, Franklin, Dearborn, Ohio,
Ripley and Switzerland. In several of the adjoining counties to the west
are exposures of Lower Silurian in ravines and deep cuts, as on the ex-
treme east side of Clark, Jefferson, Decatur and Rush. The rocks of this
formation are filled with well-preserved fossils, and, by decomposition, form
a rich and highly productive soil.

UPPER SILURIAN.

Strata of the Upper Silurian formation forin the general surface rocks
of the counties immediately west and northwest of those in the Lower Silu-
rian, including Adams, Wells, Huntington, Wabash, Miami, part of
Jasper, White, Cass, part of Carroll, Jay, Blackford, Grant, part of How-
ard, Delaware, Madison, Tipton and Hamilton, Randolph, Henry, Han-
cock, Rush, Shelby, Decatur, the eastern part of Marion, Bartholomew,
Jennings, Jefferson, and the eastern part of Clark county. The Upper
Silurian strata also extend vorth and northwest from these counties to
the northern boundary of the State, at many points being capped by
uneroded areas of Devonian age, but so deeply covered with bowlder drift
as to be rarely seen, and its presence is more known by test bores than by
outerops-in the drift district.

Soils derived from the disintegration of rocks of this age are, as a rule,
cold, heavy clays, whic¢h, when drained, produce good crops of wheat and
the grasses.
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DEVONTAN.

The Devonian rocks are exposed in a narrow band, commencing, on the
south, at the Ohio River in Clark and Floyd counties, and extend, thence,
north and west through the counties of Secott, Jackson, Bartholomew,
Johnson, Marion, Boone, Clinton and Carroll, with local exposures in
Tippecanoe, Cass, White and Jasper, Miami, Wabash, parts of Shelby,
Jennings, Jefferson and Jackson. From fossils eollected in the drift area,
to the the north and west and from test bores, it is known that Devonian
rocks have been more or less eroded, but once covered much of the
northern third of the State, and at many points they are still in place.

LOWER CARBONIFEROUS OR MOUNTAIN LIMESTONE.

Rocks of the Lower Carboniferous series form the surface strata in a wide
belt west of the Devonian and east of the Coal Measures, and these, for
the most part, constitute the rocky exposures of the counties of Harrison,
Crawford, Orange, Washington, Lawrence, Brown, Monroe, Owen, Mor-
gan, Putnam, Hendricks, Montgomery, Tippecanoe and Benton, with
parts of Perry, Floyd and Jackson. The eastern line of this belt is com-
posed of shales and sandstones of the Knobstone group, while adjoining
on the west are the great cavernous limestones of the State, so well ex-
hibited in the southern counties, but which thin out to a few feet at the
north. The soil of this district is remarkable for its growth of cereals and
grasses,

COAL MEASURES.

The rocks of the Coal Measures are found in the counties of Posey, Van-
derburg, Warrick and Spencer, the western parts of Perry and Crawford,
in Gibson, Pike, Dubois, Knox, Daviess, Martin, Sullivan, Greene and
Clay, the western part of Owen, and in Vigo, Parke, Vermillion, Foun-
tain and Warren, with a projection in a narrow band of Coal Measure
rocks { Conglomerate sandstone), underlaid by thin beds of Keokuk lime-
stone and Knobstone shales of the Lower Carboniferous group, extending
from the northern part of Warren county, in a northeasterly direction
across Benton, and terminating near Rensselaer, in Jasper county, where
the Conglomerate is massive. It is probable that this projection is not
continuous, but interrupted at intervals.

It is apparent, therefore, that the Lower Silurian, being the oldest rocks
brought to the surface, underlie all the more recent rocks which in suc-
cession have been deposited upon or about it during the different ages of
the earth’s existence. A shaft or bore put down in the western part of
Gibson county would pierce, in succession, all the geological formations of
the State, and would show the approximate depth of each.



STONE COALS OF INDIANA.

Humanity, in its progress, has passed its infancy—the Age of Stone ;*
its boyhood—the Age of Bronze ; its young manhood—the Age of Iron;
and, with wondrous achievements, its ripening manhood—the Age of
Gold and Silver. To-day, armed with all the glories of the past, its
cycles of thought and labor, and advancing with the momentum of all
the Ages, we stand upon the summit of these thoughts and works, and,
boldly invading the future, achieve the Age of Steel—of quick, exact
thought and realizations. Every work of forest, farm, field and commerce
requires this adjutant, grander and greater than gold or silver, and wel-
comes the aids of science and steel.

Steam is the soul and spirit of our past advancement; at every step its
voice, tame as the sigh of love, terrible as the cyclone, is heard, but the
food, the nerving fire that drives the great advances of progress, civiliza-
tion, Christianity and happiness, is Coal.

I am indebted for arrangement and compilation of many succeeding
facts to favor of Oscar F. Mayhew, to whom thanks are returned.

COAL.

The Coal period was the grand culmination of the earth’s existence.
Long ages were required to reach it, and ages upon ages to passit. From
what is known, coal is the result of slow chemical action upon vast hodies
of vegetable growth, accumulated under conditions favorable to the con-
densation of its carbon and hydrogen into solids embodying more or less
of the latter element, and forming the anthracite, or pure carbon, and
the bituminous, or hydro-carbon, coals as we find them—though the an-
thracite is the result of subsequent elimination of the volatile matter
from previously formed bituminous coal. As a hint of the vast period of
time and immense quantity of vegetation required for the formation of
the Coal Measures, ‘“all the forests of the Mississippi Valley could not
furnish to the sea from their river spoils, during a hundred thousand
years, one of the anthracite beds of Schuylkill county, Pennsylvania.”—
Lesley.

The great economic value of coal to man can not be estimated, and is
the justification for repeated attention to it in these Reports. Until
something better (electricity perhaps) shall be controlled and made
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subservient to the production of light and heat, coal must rank as only
second to the food we eat in its relation to man’s necessities. It has made
ocean steam navigation not only a possibility but a grand success. It has
rendered practicable the building and profitable operation of vast systems
of railways, until they ramify into every civilized quarter of the globe,
in the more densely populated parts, forming a network of connections
and establishing stations in close proximity to the homes of millions of
people, cheapening transportation, diffusing and equalizing ghe benefits of
manufactures and traffic, opening up vast tracts of new country to settle-
ment and cultivation, and reaching out to newer and cheaper sources of
iron, timber, stone and hundreds of other raw materials that contribute
to man’s progress and enjoyment. It makes the steam that operates mil-
lions of machines, facilitating and lightening labor, and increasing and
cheapening billions of mechanical productions. It makes the iron that
enters into all these. It furnishes the light for the streets and business
places of hundreds of towns and cities and thousands of homes. It cooks
the food and warms the abodes of millions of people. And when invent-
ive genius shall have devised appliances for its perfeet combustion and
consequent better utilization, its already immense value will be more than
doubled.

Anthracite coal, of which none exists in this State, is, when free from
impurities, a pure carbon, very hard, difficult to ignite, burns slowly, un-
der a moderate draft, with a light bluish flame, evolving carbonic-oxide
zas. Its waste in burning in the stoves and furnaces in common use is
67 per cent. of its heat value, in the uncombined gas that is carried off by
the smoke flue.

Bituminous coal, of which Indiana has 7,000 square miles, is, when
free from impurities, nearly pure hydro-carbon in varying combination,
easily ignited, evolving nearly pure carburetted hydrogen gas, that burns
with a luminous and more or less ruddy flame. The bituminous coals are
utilized for illuminating as well as heating purposes. On account of the
volatile matter contained in them, they are wasted, even in the best con-
structed furnaces, at the rate of more than 75 per cent. of their heat-pro-
ducing capability.

Although there is considerable variety in the coals found in Indiana,
ranging from the non-caking block, or splint, through all the grades of
caking up to the most highly bituminous, including cannel, affording, in
abundance, vazieties best adapted to steam and gas making and domestic
and metallurgic purposes, yet, for some of these and other purposes, it be-
comes necessary or advantageous to convert it into coke. Since the dis-
covery and development of the bituminous.or caking coals, and before the
discovery of the block or non-caking coal, coke was principally used in the
blast furnace and cupola of the iron founder, and, except in this State, is
still generally so used. Block coal is used in the cupola here. The
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principal object of coking is to get rid of the sulphur that is contained in
most coals, and to provide a fuel that will not cake, or become packed,
under the weight of the superincumbent mass, so that the heat may freely
permeate every part. Sulphur, whether in the coal or the ore. destroys
the tenacity and malleability of the iron.

Coke is the solid carbon and ash of coal, and is produced by driving off
the volatilizable constituents, as the water, hydrogen, sulphur, ete. This
is done by heat, in ovens built for the purpose, though the primitive, waste-
ful method of coking in pits made of earth is still in use in some places.
The volatile matters driven off are nearly one-half by weight, but their
expulsion does not lessen, materially, the volume, though this varies with
the method of coking. Under pressure, with a slow fire at beginning and
until the the sulphur is driven off, followed by a brisk fire, the product
will be a hard, heavy, bright coke that has a ring when struck, while a
smouldering fire, without pressure, yields a dark, spongy produet.

Indiana is highly favored in having many hundreds of square miles of
the best natural fuel in the world for the reduction of iron ore in the blast
furnace, in her non-caking block coal, as well as in the vast area of coal
adapted to making excellent coke.

COAL PRODUCTS.

““The readiness shown by the elements of coal to enter into new combi-
nations where it is exposed to an increase of temperature, and the great va-
riety of combinations obtained under different degrees of heat, or by the
admission or exclusion of air, indicate the elose relation of coal to the ele-
ments of the vegetable kingdom. It consists of carbon, hydrogen, oxy-
gen and nitrogen, which make up the great bulk of vegetable matters,
and these show the same disposition as in the plants themselves to sepa-
rate from existing combinations and enter into new. The number of new
products thus formed is almost unlimited. They differ from one another
and from the original substance from which they are generated, as do
those obtained in the processes of vegetable fermentation. When heat is
applied without access of air, the vapor of water, set free, acts on the
existing combinations of the elements. These are broken up, and hydro-
gen and oxygen are evolved under the most favorable circumstances, in
their naseent state, to form new compounds with the carbon present, the
characters of which vary greatly with the temperature. The process is
called dry distillation. By keeping the retorts in which it is conducted at
a cherry-red heat, the gases used for illumination are most copiously
evelved, the tar itself being decomposed and converted into gaseous mat-
ters. But if the object is to obtain the coal oils, parafine, benzole and
other hydro-carbons of this nature, care is taken that the retorts are heated
very gradually, and do not acquire more than a low, red heat. The tarry
matters thus escape decomposition, and, by repeated distillations, afford
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crude naptha and its secondary products. Coal tar was, for a long time,
a troublesome product of the gas works, no useful application of it, to any
great extent, being known. It was employed as a covering to protect
iron work exposed to the weather, and the pitch obtained by distilling it
was found, when mixed with earthy matters, to be a good substitute for
the natural product, asphaltum, used for artificial pavement, water-tight
covering for roofs, ete. Finally, the tar came to be an ohject of purchase
by tar distillers, who learned to extract from it the crude naptha and also
the light oily fluids. The pitch, too, by repeated distillations, was made
to yield more oily matters, which are useful for lubricating machinery and
other purposes. The crude naptha is now purified by mixing it with a
tenth its bulk of concentrated sulphuric acid, adding, when cold, five per
cent. of peroxyde of manganese, and distilling off’ the upper portion. A
rectified naptha is thus obtained, which readily dissolves caoutchoue, and,
mixed with wood naptha, produces a powerful solvent of various resinous
substances useful in making varnishes.  Still further purified, the liquid
benzole is obtained, which has been applied to many useful purposes.
The light essential oils, as also the heavier qualities which come over after
these, are found to possess antiseptic properties, which render them of
value for preserving wood from decay. From the essential oils, the tar
creosote or carbolic acid is obtained, which possesses extraordinary anti-
septic properties, and is used in the preparation of a valuable dye-stuff,
carbazotic acid. The heavy oil yields a substance called aniline, which
gives, with bleaching powder and other agents, a magnificent blue color,
and is employed in dyeing. Napthaline, also (which is a solid white sub-
stance, obtained in large quantities in the distillation of the tar), yields
two coloring matters—one called napthalic acid and the other chloro-nap-
thalic acid, the latter of which is nearly identical with the coloring prin-
ciple of madder, and gives, with alkalies, a beautiful red color. Instead
of napthaline, by conducting the distillation at a lower temperature, may
he obtained the waxy substance of parafine, which is now used for the
manufacture of candles and the parafine oils. % * * By oxidizing
aniline with bichromate of potash, a bronze-colored substance is produced,
dissolving in aleohol with a beautiful purple color. In concentrated sul-
phuric acid its solution is green. On adding water, and precipitating
with an aleoholic solution of potash, the coloring matter is precipitated
unchanged. It is of intense hue, and considered as good, if not better,
than archil. It is very stable, not being decomposed at a temperature of
482° Fahr. One pound of the solid substance will dye 200 pounds of
cotton a moderately dark lilac, the color standing well the action of light
and heat, acids and alkalies.”—Amer. Cyel., Vol. }, page 75:2.

Coal oils have been made from the cannel and other fat coals, and also
from the bituminous shales, which, until late years, were considered
worthless; but the wonderful production of petroleum renders their man-
ufacture unprofitable.
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LOCOMOTIVE USE OF COAL.

The world, in an economic sense, is made up of little things. Like
building a house, it is only one brick on another. As an illustration of the
importance of detail in all the affairs of life, the following is copied :

HOW GREAT THINGS ARE DONE.

Success in great things generally depends upon the care and faithful-
ness with which all the little details are done. This is true, whether it be
a sermon or a shoe factory, a play or a printing house, a picture or a war.

The fact is strikingly illustrated by a description of the manner in
which the fastest railroad train on the continent is run between New York
and Philadelphia, as deseribed in the American Machinist:

“To accomplish the distance in the time requires the most minute su-
pervision—the engine, even down to the oil cans, must be in perfect or-
der, the brake air-pump working, the valves, joints and reservoirs in exact
condition. To pass over what would be obviously necessary in the skill
and judgment of the engineer, there is the skill of the fireman alone,
whose neglect would cause a serious difference in the time which the train
is obliged to make. His coal is all broken into lumps of equal size; it is
to be pitched, while the engine rocks and leaps, to the right spot in the
fire-box ten feet long; only one shovelful is thrown in at a time, so the
fire is not choked with fuel, as it would be by an unskillful fireman ; but
every two minutes in goes the right quantity at the right spot, and the
door closed quickly.

“When the engine arrives at its destination there are only a few inches
of glowing coals left, so accurate is the caleulation by which the steam in
the boiler is kept to an exact and steady degree of temperature, and the
very highest service got of' the engine in consequence. It is in this way
invariably that great and substantial achievements in every department of
life are gained.”

CONNECTED SECTION OF THE COAL MEASURES IN INDIANA.

0 to 20 feet. Buff, brown, mottled, flaggy sandstone.

5to 20 ¢ Merom sandstone, upper division shaly.

Hto 40 Merom sandstone, massive.
10to 24 “  Gray or buff shales and flaggy sandstone, ripple marked.
1to 6 “ Hard, clinky, gray limestone, sometimes flinty; to the

west a calcareous shale.

0to 34 ¢ Argillaceous shale and shaly sandstone.

Oto 2 * Black slate with fish spines and f)ssils.

Oto 1 “ SECOND RASH COAL.

Oto 2 ¢ Fire clay.

Oto 6 “  Gray shales.
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3 to 12 feet. Yellow, ferrugineous limestone, passing to calcareous shale
or clod, in the west.
10to 26 “  Gray shale.
O0to 2 ¢  First rAsH cOAL and black slate.
1to 2 ¢ Fire clay.
40 to 110 ““  Flaggy, blue, buff and gray sandstone, with much gray
shale and beds of clay iron-stones.
15to 28 Yellow and gray sandstone quarry beds.
O0to 1 ¢ Black slate, or clod, with fossils.
Oto 2 ¢ CoaL N. Choice, gassy, caking.
Lto 5 ¢  Fire clay, shaly at bottom, with pyrite.
2to 8 ¢ Brown or gray limestone, with Chetetes.
30 to 40 “  Gray or white shale, with bands of sandstone.
40 to 70 ‘¢ Siliceous shale, passing to massive sandrock at the south
and west.  ““Anvil Rock,” of Dr. Owen.
2to 4 Black slate and clod, with many animal and vegetable
foszils.
3to 6 “ CoaL M.
2to 4 ‘ Fire clay.
3to 14 ¢ Shale, with balls of pyrite.
2to 4 “  Brown, compact limestone.
2to 20 ¢ Argillaceous sandstone.
20 to 84 ¢ Gray shale and soapstone.
Lto 2 “  Soapstone crowded with plant remains.
Satossl 1 ee T CoaTy 1,
2to 5 ¢ Fire clay.
20 to 120 ¢ Siliceous shale and coarse, massive ferrugineous sandstone.
2to 8 ¢ Bituminous limestone and black slate.
itol 81t Coar K&
2to 10 ¢ Fire clay.
16 to 22 “  Gray shale and soft sandstone.
3to 4 ¢ Coar I. Main ¢ Block.”
6to 10 ¢  Fire clay.
0to 2 ¢  Dark shales.
0ol 02 ¢ SCoAT:- H,
16 to 24 ‘¢  Fire clay and shale.
Oto 1 ¢ Coar G.
15 to 23 ¢ Shale and sandstone.
2to 4 “  Coan F. Lower ¢“Block.”
30to 80 ‘¢  Sandstone and gray shales. / :
O0to 3 *“ CoarL B. Part ““Block” and splinty cannel.
2to 4 ¢  Fire clay.
10to 22 ¢ Siliceous shale and coarse, soft sandstone.
60 to 125 “  Massive conglomerate gritstones.

) Block coal /local.)
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2 to 30 feet. Black, aluminous, pyritous shale, highly ferruginous.
Oto 2 ¢ Black slate.
Oto 2 ¢ Coar A. Impure.
2to 4 ‘“ Fire clay.
10 to 40 ¢ Dark pyritous shale, with ferruginous clays. Kaskaskia
limestone, Chester group Lower Carboniferous period.

FUEL VALUES OF COAL.

HEAT UNITS—STEAM VALUES.

The State Geologist is indebted to Dr. G. M. Levette for the prepara-
tion of the following tables of the heat units and steam values of the coals
of Indiana and other competing regions.

Prof. John Collett, State Geologist:

Sie—Herewith you will find a compilation of all the analyses of Indi-
ana coals given in the reports of Dr. David Dale Owen, Prof. Richard
Owen and Prof. E. T. Cox, comprising, in the aggregate, 390 examples;
also two analyses of peat from the north end of thé State. In addition,
for comparison, are given fifty-six examples of coal analyses from Ohio,
Pennsylvania, Kentucky, Illinois, Missouri, Iowa and other States and
Territories, not forgetting the widely known Newecastle coal of England
and the Albertite of New Brunswick. In all cases the authority is given
in the heading of the tables or in the column under ‘‘ Remarks.”

The figures in the column headed *¢ Units of Heat”** indicate the pounds
water one pound of the coal will raise from 39° to 40°.  As an example,
one pound of coal, No. 1, of the tables (Barnett’s mine) will raise the
temperature of- 8086 pounds of water 1° Fahr., or 4043 pounds 2° or
44.9 pounds from 32° to 212°.

The units of heat in any fuel are calculated from the per cent. of car-
bon and hydrogen contained in it.

The rules for these calculations are deduced from numerous experiments,
through several years, by MM. Scheurer—Kestner and C. Meunier-Doll-
fuss, who, following the line of investigation instituted by Favre and Sil-
berman, devised a modification of their calorimeter, by which the theo-
retical and experimental calorific value of fuels were made to coincide so
closely that approximately correct multipliers were established for each
per cent. of carbon or hydrogen found by chemical analysis in a fuel.

The column headed ¢ Steam Value” gives the gallons of water that one
ton (2,000 pounds) of the coal will raise from 100° F. to steam, at atmos-
pheric pressure. For example, 2000 pounds of coal, No. 2, of the table

* A unit of heat is the quantity of heat required to raise the temperature of one pound of
water from 39° to 40° Fahr., 39° being the temperature of greatest density.
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( Garlic & Colling) will convert 1396 gallons of water into steam, starting
with the water at 100° F., a temperature at which many heaters deliver
water to the boilers.

All the caleulations under the head of ¢ Steam Value,” and all in black
face type, under ¢ Units of Heat,” were made specially for this report,
while all other figures in the following tables were copied from the author-
ities given in the headings or in the column under ¢ Remarks.”

The first analyses of Indiana coals of which I find any record, were
made by Dr. David Dale Owen, in his laboratory in New Harmony, by
authority of an act of the Legislature ‘“ to provide for a geological survey
of Indiana,” approved February 6, 1837.  Wood being more of a burden
than a blessing, at that time, in most parts of the State, its extreme low
price rendered coal mining unprofitable and unnecessary; but few coal
banks were known, simple outerops along streams or valleys having at-
tracted the attention of settlers. It was from these few exposures Dr.
Owen took his samples and made his analyses.

In 1859, the Legislature of Indiana authorized * a geological reconnois-
sance of the State.” Dr. D. D. Owen was again made State Geologist.
His death occurring soon after the appointment, his principal assistant,
Professor Richard Owen, made the report in which is found analyses of
twenty-two examples of coal.

In 1869, the Legislature provided for a geological survey. Professor E.
T. Cox was appointed State Geologist, and served in that capacity until the
spring of 1879, during which time all the important coal banks or mines
in the State were visited, samples selected and analyses made, 363 of
which are given in the following tables.

All of which is respectfully submitted by
Yours truly,
G. M. LEVETTE.



Analyses of Coals, Clay County, Indiana.

Geological Report

of Indiana, 1869,
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Clay County Coals—Continued.  Geological Repoit of Indiana, 1870, E. T. Coz.
9 | Carbon Block Coal Company . . . . . . .. ... ....... 1.206 | 81.00 [ 55.25 | 1.5 | White. 56.75 | 39.85 I 340 | 4325 | 8176 | 1517.
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Clay County Coals—Continued. Geological Report of Indiana, 1875, E. T. Cox.

y .
35 | B. Cooprider, Middlebury, top.l. ... . o6 v vw o a4 o 1.280 8000 44.00 ‘ 4.50 Pink. 48.50 i 47.50 4.00 51.50 7924 1469.
16 | E. Cooprider, Middlebury, middle. . . . .. .. .. .. ... 45.00 ‘ 8.50 Brown. 5350 | 44.00 250 | 46.50 767 1423,
17 | E. Cooprider, Middlebury, bottom . . . . . . ... ... ... 50.50 | 4.00 Yellow. 5400 | 42,50 300 | 4550 | 7980 1480.
18 | J. Cooprider, Middlebury, middle . . . .. . ... .. Purple. 50.00 | 47.00 |* 3.00 | 50.00 | 7808 1448.
19 | J. Cooprider, Middlebury, bottom . . . . . . ... ...... Purple. 49.00 | 47.50 3.50 | 51.00 7711 1431.
20} Bennedy Centre Poinib.fop odle .\ . e dlhe 5 20 st Brown. 62.00 | 35.00 3.00 | 38.00 6968 1292,
21 | Kennedy, Centre Paint, middle ¢ . < v ciit foeiens uis White. 58.50 | 39.00 250 | 4150 T 1405,
| |
22 | Kennedy, Centre Point,bottom. . . . « . . ...\« v v om 1188 | T4.25 | White. 5650 | 40,50 3.00 | 4350 7917 1468.
23 | Knickerbocker Coal Company,top. . . . . ... ...... 1.167 | 7293 Buff. 6050 | 37.00 2,50 | 3950 7838 1454,
24 | Knickerbocker Coal Company, middle . . . .. ... .. .. 1184 | 74.00 | 52.50 | 6.00 White. 5850 | 39.50 2,00 [ 4150 7T 1442,
25 | Knickerboeker Coal Company, bottom . . . . ... .. ... 1.241 756 | 5050 | 650 White. 5700 | 40.00 300 | 43.00 7750 1438.
28 1 Kresty Middtebury, op--/c i o il diate 2d 50 i el b 1.318 | 8237 | 44.00 | 13.00 Red. [ 57.00 | 39.50 3.50 | 43.00 7179 1332,
o asress MARATabry, ANE .t et e e e 1.287 80.43 | 4050 | 10.50 Brown. i 5100 | 4450 4.50 | 49.00 7355 1365.
o K ress MId Ao bUnY BOTEOIN o o\ o b ' o1 s obr s, s e 1432 | 89.40 | 38.50 ‘ 13.00 | (ray. 5150 | 4450 400 | 48.50 7194 1335.
29 | Limited Liability Coal Compavy . ... ... ... oL e 231 ! 76.93 | 57.00 | 3.00 | White. 60.00 | 37.00 3.00 | 40.00 8000 1481,
SOUINEOY & LA B o el i es » kit oy s A e 1.303 81.43 43.00 l'i')()' Ned. 56.50 40.50 3.00 43.50 7190 1334.
31 | Markland Coal Company, top . . . N e ST A L 1202 | 75.12 | 58.00 [ 4.00 | White. 62.00 | 36.00 2.00 | 38.00 7989 1482,
32 | Markland Coal Company, middle . . . ... ......... 115 | 7156 | 6350 | 050 | White. 64.00 | 35.50 250 | 36.00 8205 1522.
33 | Markland Coal Company, bottom . . . .. . ... ..... 1.221 76.3 59.00 | 250 |  White. 61.50 | 36 00 2,50 | 3850 8070 | 1497,
ST Morrison M Contra POMbbop | o v o' v a9 L ik i v s v w w 1.233 | 77.06 | 5250 | 7.00 : Flesh. 59.50 | 37.00 350 | 4050 637 1417.
35 | Morrison’s, Center Point,middle . . ............. 253 | 7831 | B850 | 450 | White. 63.00 | 34.00 3.00°( 37.00 7846 1455.
36 | Morrison’s, Centre Point, bottom . . . ... ......... 1209 | 756 | 57.00 1 3.50 , Flesh. 60.50 | 36.00 350 | 39.50 7909, 1467
SR VORGSR ree GO DTSR TR SRS & TS AT TR R e e 1269 | 79.3] | 52.00 | 3.00 |  White. 5500 | 42,50 [ 250 | 456.00 | 8101 | 1503
SO M A e, mFa G e L L DAl L S S 167 | 7293 | 4850 | 600 | White. 5450 | 41.50 4.00 | 4550 T2 l 1433,
N D L TR G TP RS SEREIIEIE s S i R e L S T 1.285 80.31 5650 | 250 | White. 59.00 32,50 8.5 41.00 8005 1485.
40 | J. McCrea, Hoosiertown, top.. . . 't o e s b s @ s 0 sin a 1196 | 7475 | 5650 | 2.00 White. 5850 | 39.50 2.00 | 4150 | 8189 |  1519.
41 | J. McCrea, Hoosiertown, middle.. . . . . .. ........ 1220 | 76.81 | 56.00 @ 550 = White. 61.50 | 36.00 250 | 3850 7828 | 1452,
42| J. MeCrea, Hoogiertown, bottom . - . . oL & v o v v 1.227 | 76.06 | 58.00 | 250 ] White. 6050 | 37.00 2.50 | 39.50 8080 | 1499
43 | Nibloek & Co.,“Chicagomine”™ . . . . . o« v v o b v o 5 x o 1.251 78.19 5050 | 2. White. 52.50 41.50 6.00 47.50 7888 | 1463.
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Clay County Coals—Continued.

(;reologzcal Report of Indiana, 1875, E.

7.

or.

NAME OF MINE OR OWNER.

45

46

47
48

49
50

51

52

55

57

59

61
62

A. Phipps, Middlebury, top

A. Phipps, Middlebury, middle
A. Phipps, Middlebury, bottom

J. Roush, Middlebury
Stadman’siOentre’ Point top .5 v & % ol 5 s ate 5l s vk

Stedman’s, Centre Point, middle
Stedman s, Centre Point, bottom

J. Storm, Middlebury, top
v-Storm, Middlebtry, middle . . « » ¢ s v« ¢ 5w 5w

&, Storm, Middlebury, bottom . . . i v st @ o wk w0
Wagstaff, Clay City, top

Wagstaff, Clay City, middle
Wagstaff, Clay Cnty, bottom

Wird'& Perry; Oakland, bottom . ..o ¢ vy « o5 e« b 5 s o
Ward & Parny, OaRIaRd, b8P - .. o' « & v vale 3 viawe oy

Ward & Porry, OskIanad, 1P . . oi s s v 5 8 o 5w 5
Woodruff & Fletcher, IIoosmrtown middle

Woodruff & Fletcher, Hoosiertown, middle . . . . . . . ek
Woodruff & Fletcher, Hoosiertown, bottom . . . . . .. . ..

Woodruff & Fletcher,nearBrazil . .. ... .........

gravity.

| Specifie

ﬁ:‘i ) a | |

S &

=i 2 < |

A - ) =3

i8¢ 0 | 4| 2 4 | 4

—el | = < & (5} S
8143 | 52.00 | 5.5 Brown. 5750 | 3950
79.15 | 4850 | 450 Pink. 53.00 | 44.50
8331 | 40.00 | 1050 Red. 5050 | 47.00
7742 | 4950 | 7.00 Flesh. 56.50 | 40.00
750 | 5750 | 400 | White. 6150 | 35.50
76.00 | 5050 | 800 |  White. 5850 | 39.50
7625 | 60.00 | 5.00 | White. 65.00 | 32.00
7525 | 5250 | 7.00 | White. 59.50 | 38.00
7856 | 59.00 | 250 |  White. 6150 | 36.00
76.87 | 55.50 | 7.00 | White. 6250 | 35.50
8243 | 61.00 | 3.00 Red. 65,00 | 3350
7693 | 59.00 | 250 Pink. 6150 | 36.00
7587 | 54.50 | 250 Pink. 57.00 | 40,50
72.81 | 57.00 | 3.50 Red. 6050 | 3650
72,62 | 5850 | 3.00 | White. 6150 | 36.00
76.37 | 58.00 | 5.00 |  White. 63.00 | 3450
7631 | 5550 | 650 |  White. 62.00 | 36.00
76.00 »9.00 | 3.50 Flesh. 6250 35.50
7412 | 58.00 | 150 | White. 50.50 | 38.50
7137 | 59.00 | 150 | White. 6050 | 5.0

250
2.50

3.00
2.50

2.50
2.00

2.00
2.00

4.00

| Total vola-

| tile matter.

38.50
43.00

39.50
38.50

37.00
38.00

3750 |

40.50

3950

7728
8070

31
8003

-3
> §
o3

8070
8120
7955
8030
851
T8

8024
8218

8024 |

| Steam

Value.
| See page10.

1452,

1
1400.

1423,
1466.

1466.
1444,

1434,
1497,

1434,
1484.

1497,
1506.

1476.
1489.

1456.
1447,

1489.
1524,

1489.

4!

JO° SHATVA THAd

“IVOD



Analyses of Coals, Daviess County, Indiana. Geological Report of Indiana, 1870, E. T (o

73551

04 1Al enZ T oReDhs OBRIS W d. -1 150w 5 5L Rk e W o K| 1203 | 80.81 56.00 | 6.50 Brown. 62.50 | 30.50 700 | 3750 1364.
e T T T R O A I MR R L| 1270 | 7937 | 5650 | 3.00 | N’rly white.| 59.50 | 3550 5.00 | 4050 | 7860 1458.
R0 I BarryiBOWAItARREORI, 0. o L0 v b ey g b v e e 1.288 ; 80.50 | 59.00 | 5.50 Brown. 6450 | 28,50 7.00 | 3550 | 7412 1375.
i BRI ST 7 AT SRR ST e TR L| 1259 78.68 57.50 | 3.50 White. 61.00 35.00 4.00 30.00 | 7894 1465.
681 OIMFRINoa R MR Lol i o o TR - L SRRl s g I| 1.277 79.81 5730 | 3.50 White. 60.80 34.70 4.50 39.20 | 7848 1456.
B0} DT TER BRI LS & 5 b b SHRE ) R L 1264 | 79.00 | 6150 | 2.00 White. 63.50 | 34.50 200 | 3650 | 8171 1515.
O IO OYRIROORYS o 1 o A5ty oot 4 ok S atiol ! 5, s K?| 1276 | 79.75 | 6050 | 2.00 Drab. 62,50 | 30.50 700 3750 | 7719 1432,
VR B e L T B0 R SR e e e e S K?| 1205 7968 | 4950 | 2.00 Lilae. 51.50 | 42.00 6.50 | 4850 | 7897 1465,
(2 b R e BT Y TR S v G e P R R o St XA e e K| 1245 | 77.81| 54.00 | 2.00 Flesh. 56.00 | 40.00 4.00 | 44.00 | 8075 1448,
L RO BRIt oy Nl A TR e 2 St 3R K 12 150 | Salmon. 58.00 35.50 6.50 42,00 | 7860 |  1458.
T e A N R VRt AR B, e 7 i U 2.0( White. 55.00 | 36.50 850 | 45.00 | 7870 1423.
T L 1.7 Cream. 52,50 | 46.50 1.00 | 4750 | 8416 1561.
7 | Bpink & Cable, mainghaft . . . . .. ... .% .. .. Wi 4.50 Fawn. 64.50 | 30.00 550 | 3550 | 7632 1416.
T eI p U BN pUBATIC 6\ e i 2 b M 4o o it R .L 6.00 Brown. 6430 | 31.20 150 | 35.70 | 7650 1419,
oy e Ty T ) R R T T KA 8 SR I EP p s e L 1.00 Blue. 49.50 44.00 6.50 5050 | 8002 1484,
T S ) Sy Ayl R R S S 2.00 | Red brown. | 5630 | 35.20 850 | 43.70 | 7652 1419.
B dohrighalerip ool s v s L R i L S et e L A 3.50 Brown. 61.50 | 3050 806 | 3850 | 7617 1395.
B DO a e SO Al sk h L R v S s e s T A 150 White. bY 35.50 7.50 | 43.00 | 7779 1443,
L S N R A A | 250 White. 57.50 | 36.00 650 | 4250 | 7785 1444.
o L N B ol % v T e el T o o b v ¥ Ve el g e L 2.50 White. 61.70 | 3490 | S3.40 | 38.30.| 8915 1489,
84 | Buckeye Cannel Coal Company, Cannel coal . . . . . .. .. 6.00 White. 453.00 | 4850 350 | 52,00 | 7894 1465.
Daviess County Coals—Continued. Geological Report of Indiana, 1875, E. T. Cox.
NG AR " o o sy . TN i _i“ A : , ’ 2
o RS T B T [ e S N S R e S 1.277 | 79.81 | 56.00 | 550 | Red. 6150 | 3250 | 6.00 | 3850 | 07 1393.
86 1] B-Morgan, bortomyN o2 o 0%t Loe s L W o T s 1.252 ‘ 7825 | 5350 | 5.00 White. 5850 | 36.00 | 550 | 4150 | 7626 1415,
87 1'9. 5. Movgan, lowersesm, No.8. . . v & 0 . o o L i 1.239 ‘ TT44 2.50 White. 5550 | 3950 500 | 4450 906 1466.
|

33.00 |
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Analyses of Coals, Dubois County, Indiana. Geological Report Indiana, 1871, E. T. Cox.

Pl M £ | v lag] 4] s
| g% |38 2 < BRI i S L N e
NAME OF MINE OR OWNER. g3 ke =z =% o R e M E>2
B e =T el R ] s | AR R L R S
1 Al 15 3 i i B -0 B - o
| » oS | = < o &) e e =S =} 0 0

|
o R e e S e e R SR e A| 1306 | 81.62| 53.00 | 3.50 White. 56.50 | 39.00 45| 4350 | 7902 1466
8| Blkin . .. . 1.295 80.93 5050 | 4.00 Brown. | 5450 39.00 6.5 4550 | 7700 1429.
90 | Harbison . . . . 1198 | T74.87 | 23.50 | 18.00 Pink. | 2350 | 6050 6.0 | 66,50 7513 1394,
p I LS T T o 0y R A e ST e g, S S S Al 1280 | 8056 | 51.50 | 3.50 White. 55.00 | 4050 45| 45.00 | 7920 1469.
R T R R B el S R A 1.264 79.00 4950 | 3.00 White. 5250 40.50 7.0 4750 | 77568 1439.
D SR T T SRl RV R R Sy M Al 127 79.43 5150 | 2.00 White. 53.50 40.00 6.5 46,50 | 7873 1461,
O AT RRTTR S HREY 5 il v o o Ay g R R A 1.533 83.31 40.00 | 11.50 Blue. 51.50 41.50 7.0 850 | 7083 1314.
90w el oI dIeT PN 00 ok s Sk s e e e e A 1.268 | 79.25 4050 | 8.50 Gray. 49.00 45.00 6.0 51.00 | 7448 1382.
LT e T I s R S Al 1260 | 787 | 4050 | 9.00 Brown. 49.50 | 44.00 6.5 | 5050 | 7356 1365.
97 I S e s R S i 2l L e s T A 1.305 £1.56 48.00 | 5.50 Faun. 5350 41.00 5.5 46.50 | 7682 1425,
98 | Bridenbaugh, upperpart . . ... .. ... RSO e Late K| 1273 | 7956 | 52.50 | 4.00 Red. 56.50 | 37.00 65| 43.50 | 7676 1423,
99 ' Bridenbanghemidadlo partt ¢ o 56 fa v il w5 2 0 o K| 1.265 | 79.06 | 51.50 | 3.50 Red. 55.00 | 4050 45| 4500 | 7920 1469.
100 | Bridenbaugh,bottom part. . . . . . . i v v i e v K| 1246 | 77.87| 5250 | 3.50 Red. 56.00 | 39.00 50| 44.00 | 7861 1458.
300 T T e SRR RS S PR i R K| 1361 | 78.81 [ 48.50 | 4.00 Red. 52,50 | 42.00 55 | 47.50 | 78186 1450,
1A T S N I T s o T e N L T 1.260 78.75 48.50 | 350 Brown. 52.00 43.50 45 48.00 | 7955 1476.
MR P R S 5 e AT TR S K 1.416 88.50 53.00 | 2.50 White. 55.50 40.50 4.0 4450 | 8041 1491,
104 | M. Wilson, another partofmine. . . . . .. ... ..... K| 1.286 | 80.37 | 4450 | 5.00 Red. | 49.50 | 4450 6.0 | 50.50 | 77256 1433,
105 | Adam Smith, upperpart . . . ... ... ... ... K2 1958, 7850 | 43501 350 White. 47.00 l 46.00 7.0 53.00 | 7783 1443.
106 | Adam Smith, middIepart. - . . .t v sy vom e by v K?| 1335 | 8343 | 49.00 | 2,50 White. 5150 | 4350 5.0 | 4850 | 7996 1483.
T | AdomBmith, bottompart .« - 5« 4. b v s siew e K?| 1.261 78.81 ' 4450 | 4.50 Gray. 49.00 | 45.50 5.5 51.00 | 7818 1149,
o8 T T TR N M NS R b ¥ e SR TN L A? 1.275 79.68 49.00 | 3.50 White. 5250 i 43.00 4.5 4750 | 7950 1475,
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Analyses of Coals, Fountain County, Indiana. Geological Report lndeana, 1869-"70-" 7a, B S G,

— — — —
109 | Norbourn Thomnls. BEETLDIOBIE GORTL . 4 i 3 L ss S s sy L0 8T | B8OV A8 . e 64.30 | 32.70 301 3570 | 7818 l 1450.
O W B OSatea, S0, B0R) . 5T, .« i - s s s s w e e N| 1249 | 78.06( 5180 | 2.6 Brown. 54.40 | 42.60 3.0 | 4560 | 8146 1511.
W R R Bal R v S L e e by A e N| 1301 | 81.31| 49.00 | 7.2 Gray. 56.20 | 40.20 3.6 | 4380|7671 ‘ 1423.
103 Haiteid s MUl ontlabl 6oll . .. o . v cahe e s b 208 1.19 74.68 47.50 1.0 Ked. 4850 47.00 45 5150 | 8199 | 1521,
el RIS 5 NG e e PR e S S SR £ S R P L e AR 1.19% 74.68 5450 4.5 White. 59.00 36.00 5.0 41.00 7707 1 1429,
LBk AR e DR R SRS e I U SRR IP R o e R S 1220 | 7625 | 4750 | 3.0 White. 50.50 | 44.00 55 | 4950 7875  1461.
115 | Kirtland, top A Rt o e VR 5 Rt " L P : s 1.203 75.18 47.50 2.5 Red. 50.00 46.00 4.0 50.00 8058; 1493.
116 | Kirtland, g e e M. 1.211 7568 | 39.00 [ 45 Brown. 43.50 | 53.00 35 | 5650 8014 |  1487.
it M 1T T T R RSN TS A T 1205 75.31 55.00 4.0 White. 59.00 35.00 6.0 41.00 7655 1420.
B8 1 J. W. MeRea, bolbom . « o oo v s sis % 6.0 'a oin 1.225 76.56 4750 55 White. 53.00 41.50 55 47.00 TGMiw‘ 1418.
EETE S U T i b e e SRR i SIS S S R P 1.239 7743 52.50 45 White. 57.00 37.50 55 43.00 7682 : 1425.
R T DR O D O THOTNN . 7 o) o al ahar o bk st W s 1.207 | 7543 | 5150 4.0 Flesh. 5550 | 4150 3.0 | 4450 7969 ; 1478.
Analyses of Coals, Greene County, Indiana. Geological Report Indiana, 1869, K. T. Cox.

== S A e e e e TR A I D O
573 B AT T ¢ gl G P A P I T vt R E L o nm ] LRSS 77.30 B0 1B |0 Ty . 6140 35.60 | 3.0 | 38.60 | 8142 1510.
p 7 i 3T T WM el AR A o ... 1251 7820} 63.00( 05 | | 63.50 | -29.50 | 7.0 | 36.50 | 7828 1452.

| | !
1258 S el IRUET ERA Bides iy §00e vl sty ratly i AL 1263 | 7831 4800| 25(....... | 5060 | 4240 | 7.0 | 4940 | 7822| 1451
124 | McKissick 1189 | 7437 | 6250 | 2.0 i ....... | 6450 | 32.00 | 35 ’ 35.50 | 8020 1488.

| ]
125 | Templeton 1.238 | T7.37| 59.30 ‘ L e R ‘{ 63.80 | 28.70 l 75 ! 36.20 | 7499 1391.

- | |
Analyses of Coals, Gibson County, Indiana. Geological Report Indiana, 1873, K. T. Cozx.
) ’ ) ’
|

1284 INEER A, %5 ohs LS e o o L i e el s 1.307 I 8168 [ 5150 | 65 Brown. 1 58.00 | 36.00 6.0 | 42,00 | 7502 1391.
1P LR T AT R e g SN A S R TR N| 1.249 78.068 | 52.50 35 Yellow. | 56.00 39.50 45 44.00 | 7908 1467.
TR T S T o RS R M M T 7 oG E R il L?| 1391 86.93 4350 | 185 Red. 62.00 32.00 6.0 38.00 | 6484 1200.
1o i e SR I T E e R e e Al S R e I o i S 1275 | 69.68 | 54.00 | 55 Red. ‘ 59.50 | 35.50 5.0 | 40.50 | 7658 | 1421.
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Analyses of Coals, Knox County, Indiana.

G'eological Report Indiana, 1873, K. T. Coz.

| s hlne e 7 = 3 Zei gk ¥ s = S
| | 2% | 3 R |45 | 2| £
ok .68 | < > o= =%
NAME OF MINE OR OWNER. €2 |Bo | =8 | . L S y \ AR S L L
| & | E |« S S R (e B2 | P |2 @
| |

T e Sy O (U S et Gl oL B e N e R i el L| 1319 | 8187 | 57.00 E 45 White. 6150 | 3450 40 [ 3850 l 7807{ 1447.
181 s JONBEBOODEN: s %y el T e %5y S A M 1.261 78.81 51.50 6.5 Red. 58.00 38.50 35 ; 4200 | 7734 1435
e 50 F g ORI e SRR Sl K 1292 | 80.75 | 4950 | 5.0 Gray. 5450 | 3950 6.0 | 4550 | 7685 i 1422,

| |
IR B O TR TAATG S e o 5 e bl ST L K| 1311 81L93| 49.00| 6.0 Gray. | 55.00 | 39.00 60| 4500 | 7578 | 1405.
RN PRGN T aWer S5 LR A B I e S A T K | 1305 { 8L 49.00 | 6.5 Brown. | 55,50 | 39.00 55| 4450 | 7678 1405,
LT e T L e S S R S A SR et [....].. .| s150| 0| Wwnite 35.00| 35| 3850|7894 w465,
1 IR F e R £ R N R N S T e L P K 1287 | 8043 | 48.00] 3.5 Brown. 44.50 4.0 | 4850 | 8000 1184,
180G e AN BOrRT SanABLOBEL B vt i vy e i A0e T hi s sl e k¢ K 1.601 | 100.07 3850 | 250 Brown. 33.00 3.5 | 36.50 | 8173 1 1146.
7 W TR S T T o T S e o S T K 1.304 81.50 49.00 | 6.5 Blue. 39.00 5.5 | 4450 | 7678 | 1405,
139 A SUDORBGHR BB & % =i id oo He s o B s sk E e L| 120 7812 | 47.00| 25 Faun. 47.00 35 | 50,50 8159! 1514,
140 | A.Simonson, middle. . . . . . SN S0 F A e S Ll 124 | 7075 1950 | 3.5 Faun. 47.50 35 I 51.00 '8408; 1559.
R A B P IO 1 RIS RE T DA D0 oy 2 ol A T T T S e L| 1253 7831 18.50 3.0 Pink. 45.50 3.0 48.50 8048! 1493
142 | Simonson & Hulan, ) o] - A A G S AL E SR SR K| 1.28] 80.06 | 4550 | 3.0 White. [ 45.50 4.0 | 4950 | 7899 1465
J45° Bimonton'& Hulan, middle . & .0 0 B0 v s s K| 1276 | 79.75 | 49.00 | 35 White. | 5250 | 43.00 45 | 4750 | 7950 1475,
B8k | Biopton & HoIan, JoWwer . . ., « v vniv nse bein w3 K| 128 | 81.00 | 52.00|- 7.0 Red. 59.00 | 37.50 351 4100 | 7682 1425
SR e (e T M A S P AR SR 0 il O 79.75 46.00 55 Red. 51.50 46,50 30 | 4850 | 8032 1490
T ST B LT R N E e R Rl o A .| 5400] 4.0 Brown. 58.00 | 3850 3.5 2.00 | 7936 | - 1472
147 | Weaver Coal Compnny (Bornes)R il e e s M? 4 v a0t 52001 8.5 White. 6250 | 34.00 35| 3750 | 7989 1478
148 | Weaver Coal Company, mine. . . . . ... .4 . ... M| 1277 | 7981 | 52.00 b Brown. 5650 | 38.50 50 | 4350 | 7774 1442,
149 {EWeslver Uoal CompPany; MINe. . « 't 4w b’ . & s & 46 & pos L| 128 | 8100 53.00 | 5.0 | Red. 58.00 | 38.50 35| 4200 | 7855 1457,
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Analyses of Coals, Martin County, Indiana.

Geological Report, Indiana, 1870, K. T. Cox.

N0 L B R eE BDDEE DRDLR N -t e, & 5 % ais il Ik s s Al 1238 T37| 5125 | 15 White. 5215 | 4.7 25| 4725 | 8294 1539.
151 1 ¢ e SRR PR R L 15 e T R Al 1239 Tr43| 4875 | 08 White. - 4950 | 4750 3.0 | 5050 | 8367 1551.
o R N A S A e S e A| 1246 87| 4250 | 25 Brown. 45.00 | 52.00 3.0 | 55.00 | 82569 1532,
153 JRB T e A s QTR gy AL LRI, A 1.262 8.87 4750 25 White. 50,00 46.50 35 50.00 | 81563 1512,
154 Sl G P ) o e B S SR L L S R Al 1270 7937 | 50.00| 15 Brown. 5150 | 45.50 30| 4850 | 8262 532,
2600l BaripRonts Bl Cnpnery L8 - RN L R G R S I 1.588 25 | 28.50 | 41.0 Gray. 69.50 | 25.00 55| 3050 | 4228 892
a6l Shmpao S HIk; Iiddla . et g e R Nkt I| 1.232 00 53.00 1.0 White. 54.00 44.00 2.0 46.00 | 8365 1551.
1571 Sampeon B IEUE Bottom L Lol F 5 T s e, a wlel o tae e Il 1252 12 | 47.00 | 1.5 Red. 4850 | 4850 3.0 | 5150 | 8298 1539.
158 | Sampson’s Hill, carbon markings. . . . . . ... ... ... Mo el SR DIB] s TR 84.20 | 13.30 25| 15.80 | 7963 1477.
159 | Turner, Sampson’s Hill . . . . . . . ... . ....... Al 1359 | 8431 | 455 9.0 | Red. 54.50 | 4150 40| 4550 | 7628 1396.
1 C e A s ST TP S Rl M AR W ST, A T SRR L A| 1.286 80.37 48.00 25 | Lead. 5050 46.75 28 4950 | 8240 1529.
|
Analyses of Coals, Montgomery County. Geological Report, Indiana, 1575, K. T. Cour.

.161 | B.Clover,near Waveland . . . ... . ..vouoooonnn 1| mar| s20| 35| white | 5550 4150 | 50| w0 so0| uss.
105 | H..S: Burford, neae Waveland .. .kt o ot fa Wl 1.202 7502 1 49.00 ‘ 5.0 White. 54.00 43.50 | 2.5 ' 46.00 7950 | 1475,
Analyses of Coals, Owen County. Geological Report, Indiana, 1875, K. T. Cor.

1685 I ATy B bOPl & ) SRR N UL o e e R e 1.212 75.75 49.50 2.5 White. I 52.00 15.00 3.0 48.00 8129 1508.
I ST N T D U S AR L P e e (S 1.206 537 49.50 20 White. l 51.50 45.00 35 48.50 8129 1508.
qa8 e Amevia thotiom LT or ity e At el S e 1.271 | 7944 | 5150 | 5.0 Red. | 5650 | 4050 3.0 | 4350 877 1461.
168, 1 Renben Bartoniiel o Sy il CLlie B R g n g s i 1.267 79.18 44.00 4.5 Red. } 48.50 49.00 2.5 51.50 8051 1493.
070 LT ORI ORI 5 b« b iy o 4, b 41 8 e, Pilehs e eyt S S 1.240 7750 52.50 3.0 Red. ‘ 53.50 41.00 35 4450 8004 1485,
168 || J. Brammer, PatricEsburg, 0D <« - » o iis'e s s 5ol e e e 1192 | 7450 | 46.00 | 1.5 Yellow. | 4750 | 4850 4.0 | 5250 8167 1515.
169 | J. Brammer, Patricksburg, middle . . . . . ... ... ... 1204 | 7525 | 5350 3.5 Red. f 57.00 | 41.00 20| 43.00 8085 1500.
170 | J. Brammer, Patricksburg,bottom . . . .. ... ... ... 1277 | T9.81 | 46.00 | 45 Pink. I 50.50 | 47.00 25| 4950 8029 1489.
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Analyses of Coals, Owen County—Continued. Geological Report Indiana, 1875, E.

ki wtgs ot 210 via 1 -
WL R | < | | 22 w8 | =%
b oL | ®3 o | | < | . bE S = &
NAME OF MINE OR OWNER. %E Bg X i T3 2 .c_'; ! 3 ] . 5 =2 = £>5
' sl L c 2 | = g @ | g2 | & g 3
4@ |"se| & | < § |8 |s|E |&E|p |&8a&
|
171 | T. Burger, middle 54.00 ’ 15 White. 1 55.50 l 42,50 2.0 | 4450 l 8262, l 1532,
Uiy B ETUSI Dy T e G e S AR A I e O S T R 22 4 58.00 | 3.5 White. | 6150 | 35.00 35| 3850 | 7897. | 1464.
178 | Chambers,top. . . . .« . . . 1.2 . 49.00 | 3.0 Brown. 52,00 | 4550 25| 48.00 | 8134, ! 1509,
| i |
174 | Chambers, middle 5650 | 2.0 White. | 5850 | 39.00 | 25 | 4150 | 8143. | 1511,
175 | Chambers, bottom 50,00 8.5 Brown. 58.50 | 39.00 25| 4150 | 7618, | 1413
i [
T 0 s e, o A e S Eole Rty B 5500 | 25| Yellow. | 5750 | 3950 3.0 42,50 | 8068 1496.
AT GGt mdddle s o s, 5750 | 2.0 " White. | 5950 | 38.50 20| 4050 | 8178 1516.
G RAEN T bottomiate SIC AT o d e Sr I G R IR 1 Sl 57.00 | 45| White. | 6150 | 36.00 25| 3850 | 7009, | 167
WO HATBSLIDI ol s s b 3 4 L T W W R D] 53.00 | 45| White. | 5750 | 3950 | 30| 4250 | 706, 1467
AEOR AN P garptif ot el frcr Lt L 45.00 | 195 | Gray. | 6150 | 3300 | 25| 3550 | o6t | 1237,
HRI GGt Hers o L Thar ™ s v gl ot rata e P T 60.00 I 3.0 |  White. 63.00 | 35.00 20| 37.00 | 8039 1495,
182 | C. Fletcher, middle 5800 25| White. | 6050 | 37.50 20| 3950 ‘u 8126. 1507.
183 | C. Fletcher, bottom 44.00 85 | Red. | 5250 | 45.50 20 | 4750 | 7638, 1416.
184 il LionienHogtercannel’slate . % oo L o iiu s b vis sl e i 13331 8331 | 47.001{ 125 l Gray. | 5950 | 36.00 45| 40.50 | 7101 1317,
UES A SR U B EON R AL A A as W o S e e A 1222 | 7631 32.50 ’ 95 | Pink. | 4200 | 54.00 40 | 58.00 | 7580. 1406.
SOOI e RV Sl Sl o8 il e Tl e, SO I i 1280 | 80.00 | 5350 | 55| Brown. | 59.00 | 38.00 3.0 | 41.00 | 7809. 1449.
HSTHI M eOtaareabotiony &1 (o ol Lo rn el A R L sy Ly 1.276 79.76 | 51.60 ' 45 | Red. 55,50 | 42,00 25| #4450 | 7974, 1479,
ERSHEWSRE N e Gl 0 o 8 S SIS D Pl s b ool l 1282 | 8012 | 45.00 | 50| Red. | 5000 | 48.00 20 [ 50.00 | 8040.| 1491
ARSI aFhol s ey min dlent il &0 08 [ SRS GRS e b g | 1242 77.62 | 57.00 ‘ 45 | Yellow. | 61.50 | 35.00 35| 3850 | 7817, 1450.
180Kk O berhokgor, DOBEOT e S8 S B R T ’ 1292 | 80.75 | 53.00 | 95| White. | 6250 | 3150 3.0 | 37.50 | T447. 1381,
1] T beEe ROZRAanSEOPET & % i3 et i i s SiE e 1.261 78811 5250 75 White. 60.00 | 37.00 301 40.00 | 7555. 1402.
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1450.
1441.

1433,
1466.

1479,
1488.

1478.
1482,

1495.

192 | Jesse Reagan,/middle. . . . ... ..
193 | Jesse Reagan, bottom
194 | J. Rowe, middle
195 | J. Rowe, bottom . . . .. ..
196
197 | Wm. Royer, middle . . . . .
203 W SR Over; DObOM il X0 % Sls s (il b b gatios S R
199
200 |§White
Analyses of Coals, Parke Co
205 BattaisMipesragiier L EvE R £0N Sl 5 M S g T
202 { Buchapan'sMine . . .« . . . .
- T N R VR I e S
204 | Cannel slate, near Rockville
205
206
200 Moor et s MRIE el e S el A
208 I Bethanyscuniiel 2 808l o S i i el D e b e

AN FOB R BOAT: NG e e o T el o o R S

Baard g OpRl e S et T S R R T Rl v e |

oo
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White.

Dark.

Light.

White.
Brown.

White.

38.50 |

31.00

4550 |

32.00

45,50 |

42.50
46.00

47.00 |

b |
oo &

1470.
1518.

1066.
1465.

1459.
1479.

1453,
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Analyses of Coals, Perry County. Geological Report Indiana, 1871, E. T. Cox.

5 | &3 2 = ‘ , & < $g

NAME OF MINE OR OWNER. €8 [Bo =z [hAss dmes ; o T S i R

% - o0 . a° o & - - = = = =

g% |aSE| AT |4 2 £ 3 | K | fe|E | £ g

| @ Hed | & i | © s | B |88 | P ® B

R TR S e S G (SRR ¥ A & botean lG bl Shae ) 180 Bek 5550 | 3700 | 75| 4450 | 7797 1.
10 | Hodk Ioland Boam, toR v o & 5 o o o 4 o ainrd b b % biasy B S 155280 1 120 White. 54.50 | 41.00 45 | 4550 | 8047 1493.
211 IFRock T8land Seam, TIAAIe <0 5 (e o kel b v A Bl o v ere o] D300 Y 10 Red. | 69.50 | 27.50 3.0 | 3050 | 7461 1384.
212'1" Rook Island Seam, hottom v ...+ ¢ s v sv o o sleary Bl adwl b b 8000 T 85 White. 58.50 | 37.00 45| 4150 | 7473 | . 1386.
213 | Rock Island Seam, slaty bottom . . . . . .. ... ... ... Gt afatas w4000 RS Lemon. 62.00 | 34.00 4.0 | 38.00| 71565 1328.
214 | Rock Island Searh;eannel . . . . . . . . ... v o0 oo Bt iRl bt 8.0 White. | 5150 | 42.00 65| 4850 | 7574 1405,
215 | Cannelton, upper LS B 5150 | 4.0 White. | 5550 | 41.00 35| 450 | 7966 1478.
216 | Cannelton, middle i < : 4850 | 2.0 Brown. 5050 | 43.00 65| 4950 | 7909 1467.
217 | Cannelton, bottom 8y 45.50 35 Red. 49.00 46,00 5.0 | 51.00 | 7945 1474,
2181 Olarke Brothors, MPPOR . & s siske o 6 s phvid o = v F L ot s spibeio White. ] 5050 | 42.50 70| 4950 | 7863 | 1479.
SIOMFCIRrKe "Brothars, middle . W, e bl i Bl S e B e 1 4 R e SO L T R T White. | 53.00 | 40.50 65 | 47.00| 77568 1440,
20 1 Clarke Brothersy Bottor « 4. v Tl ol s fa i bt e 3o [, BN e } 4850 | 4.0 White. 52.50 | 41.00 65| 4750 | 7724 1433.
et ee R M I G TDOr "l & 18 S T e T N e A e B GG s e b9 «60 Blue. 55.50 | 40.00 45| 4507712 1430,
ARTHeok's WIne, 10WeE « « « v o v din Dok 50 8% e % oa F ' 45.00 85 Red. 53.50 43.00 3.5 4650 | 7626 1415,
SRS I aNER R G ST L WV, 0L A o &y S L e | 4850 | 4.0 Blue. 52.50 | 41.50 60| 4750 | 7770 1441.
ST MoRRRON, JOWR. T = & v o 3 5 o 5 8 ¥ Bk P g K I e LT ; 50.50 5.5 Brown. 56.00 | 39.50 45| 44.00 | 7746 1437.
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Analyses of Coals, Pike County. Geological Report, Indiana, 1871, E. T. Coz.

o A U T L L e R S SR I s 4 St .. L2 1280 80.00 (| 4550 4.0 Faun. 4950 | 47.00 35| 5050 | 8038 1491.
T e A AR AT PRI SR Y el S R K| 1268 | 79.25| 4550 35 Brown. 49.00 | 45.00 6.0 | 51.00 | 7852 1457.
P A I G L S ST TR et R SRR S 5 S A N[ 1.281| 80.25| 4950 | 3.0 White. 5250 [ 41,50 6.0 | 4750 | 78561 1457,
228 | Alexander, another partof seam. . . . . . .. ... ... NIl 1259 | 7869 | 52.00| 4.0 White. 56.00 | 36.00 8.0 | 44.00 | 7542 1401.
o e T T T T R o S st A T P e K| 1.288 | 8Q50 | 48.00 | 55 Blue. 5350 | 40.00 65| 4650 | 7590 1408.
P i Nl 2 T AT L Y o R R R i T R K| 1275 | 79.68( 48.00) 4.0 Faun. 52.00 | 41.00 70| 48.00 | 7683 1425.
BRI I POREYABOTROM (0 ) b AT LB UE s v, o e by ) W et K| 124 % 50,50 | 6.0 Brown. 56,50 | 38.00 5.5 4350 | 7607 1412,
2O LSOO AN R, WPPOE % & Lo el o i U e b s e e B o ata e R K| 127 790 51.50 | 5.0 White. 5650 | 37.00 6.5 4350 | 7595 1409.
P ST L T L R S e e R P K 1.270 79.37 49.00 35 White. 5250 41.50 6.0 4750 | 7810 1449.
234 | DeBruler, upper. - . « y =« o s s v o o 000 Fid, i K| 1.2% 80.87 42.00 5.0 Blue. 47.00 45.00 8.0 | 53.00 | 7569 1404.
R DB T LA S D A A0 ns ool s R e ke na) ey s caly ek D K| 12711 | 7943 | 4450 55 Brown. 50,00 | 44.00 6.0 | 50.00 | 78679 1425,
238 1 ' DeaBruler, DOLEODY + i s o'y 7 &5 15,5 a bl s o shan el gy K| 1.268 79.25 50.00 35 Blue. 53.50 40.00 6.5 4650 | 7752 1438,
i o e ) g ] R S R S P W e R L| 1274 79.62 52.50 35 Faun. I 56.00 35.50 8.5 44.00 | 7536 1398,
238 1 Orowe'S ToOWer .. . . o . 6 s » ol lus o AL e NG L V] R L| 1262 78.87 47.90 85 Gray. 56.40 55.10 8.5 43.60 | 7086 1315.
280 VPO SR S T I s L Sl 8 g R @ % e Nl N| 1279 | 79.93 53.50 2.5 White. 56.00 38.50 55 44.00 | 7896 1465.
|
D] Hawthorn' & GIea0n". oo o & % s o % v e% 6w & % o » A s L| 1269 ( 7931 | 45.50 | 14.0 Gray. | 59.50 | 32.00 85 | 4050 | 66486 1233,
O S R TN £ O s S MR L N R R ok M| 1.260 ! 78.75 | 57.00 | 3.5 White. | 6050 | 32.50 70| 3950|7622 |- 1414.
L) PR ) AR e SRR S SR P | A R B ot ML NI 1274 | 79621 47.00| 5.0 Faun. l 52.00 | 42,50 55 48.00 | 7742 1436.
VLD e S T e R R R e O Tl e TIPU SR P T OR S N 1.268 79.25 5150 | 4.0 White. ’ 55.50 37.00 7.5 4450 | 7595 1409,
A FOWHOT UNKETOWITL . oo 2 % 0 % v o nie sk o' s 500 % o & Basty K| 1268 | 79.25| 48.00| 3.0 White. | 51.00 | 44.50 4.5 | 49.00 | 8008 1486.
T T L AR AR SRR R ) S Ry S & S Tt Al 1444 | 9025 | 4150 | 14.0 Red. | 5550 | 37.00 7.5 | 44.50 | 8787 1259.
246 | DeTar,Jower. . . . .. ... .... ...........A] 1288 8050 4950 50 Red. 54.50 | 40.00 55| 4550 | 7712 1431,
D A R T o ) e S (O R R G 1 U A M ) K| 1269 | 79.31 | 4450 | 14.0 Brown. 5850 | 37.00 15| 4150 | 75629 1378.
b CR IR L T 087755 TR 75 o 17:1 PR R R e M S, i R S T K| 124 77.80 48.00 3.5 Blue. t 51.50 43.00 55 l 48.50 | 7869 1460.
240N VO T, a XA AT o L el oS e A L e, AR e K Y s K| 1257 | 78.56 50.50 85 Red. ] 59.00 36.50 45 4100 | 7468 1385.
| |
250 MonlEon;BotiDIIE & T8 ¢t el e SR AR s e iy K| 1257 7856 | 49.50 | 3.0 White. } 52,50 | 4150 6.0 ! 4750 | 7851 1456.
Dy IR TR R PR RS R NP T e TR AR RN K| 1.280 | 80.00 48.50 4.0 White. | 5250 40.50 7.0 4750 | 7677 1425.
AL Wellst . W ORSNUDDOY" . s sy %55 v 5y & otsd sk 5 648 e = L ; 1.204 ’ 80.87 52,50 25 White. | 55.00 37.00 8.0 | 45.00 | 7676 1425,
SEST I FW el h - Wiliitimanraniddie .V & S nan 8l 8 e S hral ety L { 1.278 i 79.87 50.50 2.0 White. | 52.50 41.50 6.0 | 4750 | 7932 1471.
254 | Wells & Whitman,bottom . . : . . . v v o v oo v s oo o L{ 1275 | 79.68| 5050 25 White. 53.00 | 42.00 | 50| 47.00| 7978 1480.
| | |
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Analyses of Pike County Coals—Continued. Geological Report of Indiana, 1871, E.

i R T Y ) R TN R I N R S ST A A O F i T s W

|52 g RRET ; ‘ 28 | B ! =2

- o' 5 - < ! ; > S =

NAME OF MINE OR OWNER. %ﬁ Zo il e | T 5 L z =8 2 | g2

8> (259 P8~ F &) 3 i I MR 8 kA S B

| =@ —ol | & I < | &) (&) D= =Z =} nm N

ot €0 T T S R SR R ER L R A . St L| 1268] 79.25| 53501 3.5 Gray. 57.00 | 34.50 85| 43.00 | 75624 1396.
O BEOUPROWEY S 1.0 4 it o a8 e b5 0 & A e L} 1.2% 79.93 55.00 15 White. 56.50 36.50 7.0 4350 | 7831 1453.
200 B MEREAIRRRTY Jol- 5 13, i AT KT e e e b e L| 1258 78.62 52.00 35 Gray. 55.50 37.00 75 4450 | 7635 1416.
Sl AT D U G T U R R = b R R R P L| 1269 | 7931 | 57.00| 3.0 Gray. 60.00 | 33.50 6.5 | 40.00 [ 7724 1433,
N AT LSOO T - 27 b5 o T SRR, . Ly o o Rt e g L| 1275 79.68 | 55.00 25 White. 57.50 35.00 7H 42,50 | 7692 1427.
260 | Tevault 1.245 77.81 49.50 3.0 White. 52.50 40.50 7.0 4750 | 7758 1440.
T T E S T e o N LA TSR R D R 1.272 79.50 45.00 3.0 White. 48.00 47.50 4.5 52.00 | 8044 1492.
262 | Ingham, upper 1.280 80.00 49.00 2.0 White. 51.00 41.50 75 49.00 | 7810 1449,
263 | Ingham, lower . . . 1.311 81.93 50.50 2.0 White. 5250 41.00 6.5 47.50 | 78856 1463.

Analyses of Coal, Spencer County.

G'eological Report of Indiana, 1870-"71, E. T. Coux.

TR FRAESUBORE 00 o Ve ) At S g s AR A R 1282 | 80.12| 5190| 15 Cream. 5340 | 43.10 ' 35| 46.60 | 8192 1518,
ol I T e T R N S RS o Pt W R R I 1317 | 8231 4350 | 6.5 Brown. 50.0¢ 47.50 | 25 50.00 | 7923 1470.
20001 Brashenr S HOWard 0 aitn, R ol o e S s S attn. i tovearics ke T 1281 80.06 | 52.50 1.0 White. 53.50 43.00 | 3.5 46.50 | 8232 1527.
B BAEr N B, UDPOT « ~ 0 s srate winhs i ol s eais Ll 127 79.62 | 46.00 | 25| Brown. 4850 | 48.00 | 35| 5150 | 8171 1515.
2081 Bart B Byl miGaler . S ik 5 o e et e e L|{ 1282 | 80.12| 4850 | 2.5 Brown. 51.00 | 45.00 | 4.0 | 49.00 | 8095 1502.
Y DAV BYO IGWEr s A WA T B e b T ) L| 1278 | 7987 | 4850 | 3.0 | Lightred. | 4850 [ 47.00 | 45| 5150 | 8280 | 1536.
IRy T ORIOTE . N e T A e L o e, At 1 L| 1267| 7917 | 4750 4.0 \ Red. 5150 | 45.00 | 35| 4850 | 8014 1487.
Coas P T TR G T A LR T L e L N Il 1,204 | 78.06 | 47.50| 1,0 White. 4850 | 4750 | 4.0 | 5150 | 8246 | 1529,
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212 Rockport ...... i W, Y T N 1.27 4950 | 40| White. 65| 4650 | 7712| 1431,
273 T RN | R i RN A A I 1232 45.50 15 White. 6.0 | 53.00 | 8038 1491.
by S S R Ty e A R S R L PR T N i et I| 1237 47.20 3.5 Giray. 5.0 49,30 | 7927 1470.
S0 | Staal’weesl (Col. J W, Poster) o o' v o S i v e o inn's I] 1243 54.00 | 16 White. 18| 44.40 | 8307 1541.
276 | Stocking’scoal . . . . . . . LI STt R I N e 1.267 4660 | 3.0 Brown. 25| 5040 | 8212 1523.
S ) OB OORE b 16 0 P A U An L B o A e o LY A & I| 1.289 48.00 | 35 Brown. 3.0 | 4850 [ 8101 1503.
RN BRI aenf. N i A0 Be SN Ry o SERAY 1R 46.50 | 20 White. 45| 5150 | 8119 1506.
U8 TN TV R 1) et e S R L SRSy = T SR Al 1250 4550 | 2.0 White. 4.0 | 5250 | 8084 1500,
B N T i o T R e e R e e . 1.251 4750 | 25 White. 50| 5050 | 8014 1487.
SR1AEA BTt of Sl Metnrods . . Lt a sy -« 1 et e b R R Fl 1265 5050 | 5.0 Brown. 55 | 44.50 | 7690 1427,
Analyses of Coals, Sullivan County. Geological Report of Indiana, 1870, E. T. Cor.
DI B U ha sttt [ 0l N R L S T G R e Nt N | 1.208 4850 | 20 Brown. 5050 | 45.00 45| 4950 | 8095 1502.
O TR T R R R e e L I N O | 1.210 51.00 15 White. 52,50 44.00 35 4750 | 8204 1522,
284D CkE, OPDORL: W e Mahr LAt h T e S B A e M 1.258 50.50 1.5 White. 52.00 43.50 45 48.00 | 8117 1505.
I T o [ e e St S o e R 2 55.80 0.5 White. 55.30 39.20 15 4.70 | 8144 1510.
N AT e MR s s <7 o o A oy, NITAELE & e v LTS 25 Red. 5450 | 42.00 35| 45.50 | 8099 1502.
287 | Hanna, Standard i 1.281 25 Gray. 56.50 | 40.50 3.0 | 4350 | 8122 1506.
288 Plgj ool siy s il . 1.271 49.00 | 25 Red. 5150 | 4250 6.0 | 48.50 | 7903 1466.
289 Tkt s SN e L o e A T 1.287 49.00 | 25 White. 5150 | 45.00 35| 4850 | 8135 1509.
290 | Henry K. Wilson . 1.228 51.60 | 0.8 White. 5240 | 452 2.35 | 47.60 | 8360 1551.
291 | H. Wilson, Cass Tp 1.249 52.00 [ 2.0 Blue. 54.00 | 43.00 3.0 | 46.00 | 8192 1520.
N OurreRilleBhaft N0 & Al L T e s e sk L| 128 51.50 | 1.0 Red. 52,50 | 43.50 4.0 | 4750 | 8198 1521.
OS8Rl Richands & Buokley; oD ar = v=. & e 3 xhie vy o inl s 6 G0 d0n s L| 1278 51.50 25 Red. 54.00 43.00 3.0 46.00 | 8152 1513.
204} Richards & Buckley, middle . . . . . . . .'0 o< ms v s L| 128 50.25 | 2.0 Cream. 52.%5 | 44.75 3.0 | 47.75 | 8213 1505.
205 | Richards & Buckley; bottom . « . . o v « oo s w6 s o s 5 L| 1.29 53.70 2.8 Red. 56.50 | 39.75 3.75 4350 | 8011 1486.
296 | Standard Coal Company . . . . . . ARy it W9, ST A e L| 1333 55.20 | 29 White. 58.10 | 40.10 1.8 | 41.90 | 8155 1513.
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Analyses of Coals, Sullivan County.

Geological Report of Indiana, 1871="75, E. T.

S

s |22 | 2 E i | 5] g8
f a2 [ gel .2 z e2 | w& | =8
NAME OF MINE OR OWNER. | 22 e | =4 : _— s & =8 | = | g*=
EEURY L0 SRR SR 2 ) bRl Bl g L Bie
| @ _R8E | & < o o & = B35 | P n o
|
T By I e DDl DA o % R T e e e b g ¥ 1 56.50 | 2.50 White. 59.00 | 36.50 45| 4100 | 7952 1475.
208 O rywille; MAOALE. v+ rhvars S B (oo e Tt W e S 2 & .| 5350 | 150 | White. 55.00 | 40.00 50| 4500 | 8035 1490.
2o il e IDWeins o s S B e e T s s |- | 5250 | 300 |  White. 5.50 | 40.00 45| 4450 | 7954 1476,
300:| Dicks’ coal; five yearsoutof mine. . . ... . . .. .. ... | 1.239 A3 55.00 | 15 White. 56.50 | 40.00 35| 4350 8114 1505.
301 | Dioks’ coal, fregh frommine . .", . .« « . v v . v 3 I 1.258 | 78.62 1 50.50 | 15 White. 5200 | 43.50 15| 48.00 8071 1497.
Analyses of Coals, Vanderburg County. Geological Report of Indiana, 1875, K. T. Cox
o T Y SO e S N s D s o A Py S L] 1o | moss | 5350| 40] Red. :'»7.:3(){ 39.00 35 | 4250 | 7901 |  1466.
302
303 | Ingleside,top . . ... ... L U 000 0O M| 1208 | 7956 | 44.00 | 185 | White. 57.50 | 39.50 30| 4250 | 779 | 1832
BT STas T a SaidATar . R R S R e M| 1275 | 79.68 | 4850 j 6.0 |  White. 5450 | 42.00 35| 4550 | T2 | 1442
805 1" Tngleside, Bothom '~ = o a5 e o i A e M | 1.336 | 83.50 | 46.00 | ‘ 11.0 White. 57.00 | 39.50 I 35| 43.00 7341 1363.
Analyses of Coals, Vermillion County. Geological Reports of Indiana, 1869-"75, K. T. Cox.
% , ‘
BTV T N bty 8 I R A, S0 (R g e L| 1289 8050 | 4770 | 45(....... 52.20 | 44.30 35| 4780 | 7965| 1478.
S R B SRR MO s KU B S T i e Rl 1258 | 7862 46.()0i 4')| Flesh 50.50 | 44.00 55 | 4950 | 751 | 1438,

’
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Analyses of Coals, Vigo County. Geological Reports of Indiana, 1870-"75, E. T. Cox.

808 | Foote’s coal, Honey Creek . » . « «'s o ¢ o @4 s 06 viv s 800 1217 | 7606 | 50.10 | 1.8 Brown. 51.90 | 4440 3.7 | 48.10 1515.
S0 T taomh Brconl; GIRanty Ba-Aa = ot 0. s e Al 8 e L L?| 1257 | 7856 | 4650 | 25 White. 49.00 | 48.00 3.0 | 5100 1523.
310"k Rooflof WricombiBcoal s d¥es o0 i o il At s ety e s 1493 93.50 39.00 | 32.0 Fawn. 71.00 25.00 4.0 29.00 1013.
311 | Arbuckle & Budd, Seelyville,top . . . .. ... ....... 1.211 75.68 48.00 35 White. 51.50 45.00 3.5 48.50 1485.
312 | Arbuckle & Budd, Seelyville, bottom . 1250 [ 78.02 | 50.00 | 3.5 White. 53.50 3.50 3.0 | 46.50 1490.
SE8. 1 Barmelc e Sons. - WSO R N 1.192 74.50 48.20 43 Red. 52.50 44.50 3.0 47.50 1484,
S HL Beayton SOrait = Th e s et s s L St s 1.216 76.00 4400 85 Red. 5250 44.00 3.5 4750 1409.
3 R T R A A S B A O Ol e ot e R 1217 76.06 50.10 1.8 Brown. 51.90 44,40 3.7 48.10 1507.
3 AR S T T GG e A R T e SR Sl o A 1.242 77.62 42,00 | 12,5 White. 5450 42.00 35 4550 1344.
ST IRGE W oM aoTatan g o 7 5h . o iich I S S & RS Sk b fages 1.195 74.70 47.50 4.5 Red. 52.00 43.50 4.5 48.00 1452,
3 E ) O ST o e R S S R SR S RV P - S 1.239 | 7743 | 5650 | 4.0 White. 60.50 | 37.00 25 | 39.50 1477.
L M GO TR B L 5 S el i S e miey e A T o & oo 1.210 75.62 7.50 3.5 White. 51.00 4450 4.5 49.00 | 1469.
oL G R e R A Sl PRSP e SO A 1.226 76.62 48.50 6.0 Flesh. 54.50 43.50 2.0 45.50 1467.
B2l Namerdat GusillOg sn. Lot 00 0 Bt la et v Te B i v v 1ol ok Tk e 1.210 75.62 51.00 15 White. 52.50 43.00 4.5 47.50 1496.
322 | Webster & Bramwell, top. . . . ... ... .......... 1.197 74.81 4800 | 30 Purple. 51.00 | 46.00 3.0 | 49.60 1503.
823 | Webster & Bramwell,bottom . . . . . . . .. .. ....... 1210 | 75.62 | 4750 | 40 Red. 5150 | 4550 3.0 | 4850 1487.
TR R PR T e e A R R R 1.237| T3l | 49.00 | 7.5 White. 56.50 | 41.00 25 | 4350 1432.
805 1 WeaeklivHartford, DOTEOMIG L a2 e s 3 b s i)y oy ARG e 1216 | 76.00 | 51.00 | 4.5 White. 5550 | 42.00 25 | 44.50 1479.
Analyses of Coals, Warrick County. Geological Reports of Indiana, 1870-"75, E. T. (‘or.
B OO G rovey NO- i ol F27 8l 5 i v isigs o o ey ains ta) e isd Us po I 1300 | 8125 | 4750 | 14.0 Brown. 61.50 | 3450 40| 3850 | 7040 1306.
BT TORHRD A Pova - INOA DA Al P o8 o [ a0 fagon (308t el o e s Il 12719 79.93 50.50 2.0 White. 525 44.50 3.0 4750 | 8210 1523.
aoR iBconst Errovey NOsIIL o TR, 2 1o d fars s om0 L R STy I| 1313 | 8206 | 46.00| 7.0 Brown. 53.00 | »45.00 2.0 | 47.00 | 7893 1465.
SHOAE Bonnat@rives oS rol s Tl 0 g A e s S e I| 1282 | 8031] 5050 | 25 White. 53.00 | 4450 25| 47.00 | 8210 1523.
S305E Chandler 8 Vop="". 1 vie, W ¢ e n e e (i e relle e M| 1274 79.62 47.50 9.0 White. - 56.50 40.00 3.5 43.80 7508 1392,
881 | Ghéndler’s; mMIddle: < = oL il e e s e g e A e s M| 1.28 80.12 49.50 5.5 White. 55.00 4150 3.5 45.00 7808 1449.
L TG L G B0 T 17 v L S BBl AR (i el s B | M| 1283 80.18| 45.00| 165 White. 61.50 | 34.50 4.0 | 3850 6801 1262.
828 L 'MilTersbnrp, middlefs i W W e tid A N s e e N| 1242| 77.62| 53.00| 25 Blue. 55.50 | 4150 3.0 | 4450 8090 1501.
334 | Millersburg, botiom ..................... N| 1243 | 7768 | 49.00| 2.0 Brown. 51.00 | 45.50 35 | 49.00 1492.
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- Analyses of Coals, Warren County.

8%

Geological Report of Indiana, 1878, K. T. Cox.

|
|

NAME OF MINE OR OWNER.

885, TR IR EENOORINIL, i o ko BT el A {
336 | J.T. Briscoe, 151112 1 ool o SR S R S S SR
b b 1 PTG 1 T SO e I L L e o L

sl AT by R SR Iy S T S
RO TR BTNV S S e L i R A e

J.
R.
SN Olaypoblymatldle o i e e e e
R W CIAYDOD L TOMOT = L et i o8 e te s i e

LT PR T IR Rl el S Rl S NS e B Lo M|
(63700 SR e AR Rl 0 R L e (ol P e P M
(SR Ty e RNt SEe S T Pt 0 < g I L |
Goodrick, lower A
HO0Der il BRIFIDROr MPPOE s 0 o = o oo s et oe 5 e st L |
Hooper S Bairinger, Tower ol oG 0l e AN A e L
e G T b G ) N SR R o R e L
PGV NIRRT 6 R ROt SO S R iR TS O L

| Harold & Co.;lower . . . .. ... e Rty b I

B T T S Ao AT W TR P G U K

T AR TN GG s RS el Ve S S 0 SO K |

P arvis JOWARL LA R e e £ L R T L K

e AT A R, R e T SR LCReE T R e AT L
e DD TR eh e Al h e o LR o i e L

of one cubic,

Lbs. Weight!
foot.

|
|
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31
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o

1=y

o

= p
A5

oo o i

~1=1

o
——1

.
g

1

[

o0 =
®;

bo
~100

%
i i3

8B 8
&

&

ioig
-
-J=3

[T

X
=

3
4

i

=
[CL S )

i

o
=

2
w

R = i G = Uy WOV o G e Ve (G S = S

2§ | §] s
[ N LT G|
g g g8 2 | I8
3 E: R Bl s
5] < = =z =] w wm
b el Sheitert]
5050 | 4475 | 475 | 4950 | 8071 1497, Z
6450 | 3200| 350 3550 7618| 1413 B
6270 | 3380 | 350 | 3730 | 7559 | 1402 i
68.25 | 28.75 30| 3175 | 6890| 1218. B
5850 | 3850 3.0 | 4150 | 7491 | 1390. =
58.00 | 28.00 4.0 | 4200 | 8011 1486. 5
63.00 | 34.00 30| 37.00 | 6751| 1253 3
5150 | 45.00 35| 4850 | 8050 1493, =
5450 | 39.50 60| 4550 | 7802 135, o
o
55.00 | 42.00 30| 45.00 | 7855 1420. >
50.50 | 4650 3.0 | 4950 | 8032| 14%0.
6L50 | 34.50 4.0 | 3850 | 7967 | 1478.
58.50 | 35.00 65 | 4150 | 7773| 1442
60.50 | 36.00 35| 3950 | 7704 | 1429,
57.00 | 3850 45 | 43.00 | 7572| 1405,
50.50 | 31.00 95| 4050 | 7401| 1373.
57.00 | 38.00 50 | 43.00 | 7607 | 1411.
5650 | 4075 | 275 | 4350 | 8104 | 1504
63.50 | 33.00 35| 3650 | 7183 | 1333
58.50 | 37.00 45| 4150 | 7386| 1370.
61,50 | 33,50 5.0 1 3850 | 78351 | 1364,




Luppoldt, lower

....................... L| 1256 | 7850 { 57.00 | 45| White. 6160 | 35.50 | 3.0 | 3850 | 7900 1465,
357 Schoonover. VPO - SRt RO 2o sl R S K ' 1.284 | 80.25 | 4940 l 95 | Red. 58.90 | 37.60 | 35 | 41.10 | 7480 1488,
| ! |
BB B O aVar, dOWER AN a0 Lol et s o o s s S K| 1229 | 7681 | 55.25 | 6.25 1 Red. | 6150 | 34.00 | 4.8 | 38.50 | 7640 1417.
B LT TRIATREE NS A 8 R L et Bk A .l\ll 1415 88,43 4950 | 125 | Red. 1 6"001 33.:')01 15 38.00 | 7108 1318.
| | |
360 | Tinker & Co., upper . . . . . . AT STy FE o e AT A L| 127 78.56 ’ 5000 | 3.5 | Red. | 83, 10 4350 | 3.0 | 4650 | 8077 1405.
Joli) MnkerdCo Smrdalon b U0 15 s L s v L| 1282 812| 47.00| 3.0 | Blue. | 50.00 [ 4450 | [ 55| 5000 | 7927 | 127
|
B EIAREE R Db JOWRE 75 % s o s aie e b b s a Lo L| 124 | 75| 8030 | 50| Red ¥ B0 | 250 20| 450 { 8024 1480,
: Analysis of Coals, Posey County. Geological Report of Indiana, 1875, K. T. Cox.
s 5 SR hk-—‘I-—'—_| ___-'l_-_ __“[ T‘-t!__.__-w --_——i“ i Li - | TS 1 R
gl S H ol dText St Wendellg, Lo L MLl o e Lilel e g m i ‘ 1327 | 8293 | | 51.00 | 55| Brown. | 5650 | 3950 | 1.0 I 43,50 | 7745 1437.

Analyses of Peat, Northern Counties.  Geological Report of Indiana, 1869-"70-"71, E. T. Cox.

364 | Peat from Bt.Josepb county . . v « v v s oo v v 0 Wy 0 o T I e ek 1 D0V SAER ‘ Yellow. 36.00 | 55.50 8.5 | 64.00 l 7292 1353.
885" | Deat from TR0 00UNEE s b = & v ™ s ie o 5 e e b l o : cow.| 2150 | 230 | uff. | 4250 | 5125 6.25 | 57.50 “ 6493 | 1202.
1 |
Analyses of Indiana Coals, by Dr. David Dale Owen, in 1838.
l * Car. Bit.
I Fountain County, Sugar Creek Foundry . . . ... ... .. 1219 | 7618 | 4390 | 3.5 l White. 4740 | 7500 | 20.00 | 52.60 | 79186 1468.
367 | Fountain County,Coal Creek . . . ... .......... 1.260 | 7875 | 44.60 | 15.0 Brown. 59.60 | 60.00 | 25.00 | 4040 | 7168 1330.
368 | Vermillion County, Brouillet's Creek . . . . ... ... ... 1270 | 79.37 | 42.00| 9.0 Yellow. 51.00 | 52.00 | 39.00 | 49.00 | 7821 1451,
309 T Ballivan County; TAeE oYK i« © o iin s v, o ix mims 4 b v m 1.240 | 7750 | 5490 [ 20 White. 56.90 | 70.00 | 28.00 | 43.10 | 8254 1531.
870! |1 Vigo Gounty, Honey Oreekel. il oh snd 3 o e iy dhea v o 1.240 | 7750 | 46.10 | 2.5 White. 48.60 | 70.00 | 2750 | 51.40 { 8208 1523.

*LSINDOTOAD HLVLS A0 140ddY



Analyses of Indiana Coals by Prof. Richard

Owen in 1859-"60.

NAME OF MINE OR OWNER.

371

372
373

374

37

376
377

378
379
380
381
382
383
384

387

390
391
392

Clay County, Brazil shaft . . . .

Clay County, Staunton .
Dubois County, Portersville . .

Dubois County, Celestine . . . .

Dubois County, S. H. Jacobs . .

Fountain County. N. Thomas .
Greene County, T. Hays

Harrison County, M. Smith’s . .

Harrison County, A. Rosenberg

Harrison County, Houghton’s .

Harrison County, Leavenworth

Orange County, Powell’'s. . . .
Parke County, W. G. Coffin . . .

Parke Lounty, J. W. Campbell .
Perry County, Cannelton . . . .

Pike County, Hughes . . . . .
Pike County, Rhodes .

Posey County, Priest . . . .
Spencer County, Woods

YVermillion County, Bell £ Groves. . . . . « « v v v ¢ v o u

Warren County, Burr's Mill

Warren County, Kiester's

Gravity.

| Specifie

|
|
|
|
|

< 2% = s

.{2 | I ?g* - s

o y P R °= i g

e o o =) | -—= ke 2 2

© = = - g% = 3 =

2 o = B e = i

T o > B | &2 | = n m

30|  White. 40| 480 50| 53.0|8010| 1486,
10|  Gray. 5.0 | 39.0 50 440 | 8083 | 1496,
50 |  Gray. 5.0 | 39.0 6.0 | 450 | 7659 1421
3.0 Gray. 56.0 39.0 50 440 | 7902 1466.
30| Gray. 580 | 310 80| 420 (7599 1410
Y P S, 550 | 10| 80| 460(7695| 109,
20| " Gray 505 | 30| 85| 4145|7623 | I

A}
19|  Gray. 585 | 3151 10| 45|7327| 1359
00| Red | 512| 468| 20| 488|7674| 12
| | |
120 Red. | 60.7| 203| 90| 3293|6749 1252
20.0 | Red i 600| 200 10| 400|5923| 1100.
70| Gray 574 | 3.6 70| 46| 7375| 1368,
3.0 Gray 520 | 420 5.0 | 48.0 : 7857 | 1457.
20| Brown. 510 | 420 70| 4900|7857 57
30| Light” | 80| 390 80| 470 7659 1421
|
50| Dark. | 560 380| 60| 440|7647| I8
10| 'Red. | 555| 300| 145| 445(7187| 1338.
|

190318 e e | a9 w0 | 30| 3090|6734 120
U IRT S P SL5| 40| 5| 185 8054 1o
3.0 Red 530 | 330! 100| 470 74268( 1278.
50| Gray B0| 00 50| 4H0|694d| 12
65| White 58.0 | 40.0 20| 420 | 7873 | 1461

0€
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Analyses of Ohio Coals by Prof. Womley. Geological Report of Ohio, ** Vol. 111, Greology.’

y T T
393 | Hocking Valley, StallsmithSeam . . . ... ......... ; 1.254 ‘ .. .| 518 } - 3 R | 5599 | 3641 | 3.8 i 10.21 | 7566 1403,
391 | Straitsville, “ Great Seam” . . . .. ...  ........ e RLen0 s s B0 L v s Dl e | 6265| 8137 | 598| 8137|7737 1483
395 | Keith’s Mine, Coshocton County . .+« . . . . .. ... .. .. LI (SRR 0 B B () R S 59.80 | 3220 | 4.00 | 36.20 | 7408 1375.
396 | Steubenville, Jefferson County . . . . . ... .. ....... 1308|.... 9 180/ .. .. .. | er0 | 2050 | Lo 0| 3090 | 8062 | 1496,
397 | Briar Hill or Mahoning Valleycoal . . . . .. ... ... .. : D77 T CUSEREE N 0 N i S R | 63.82 | 3258 | ‘ 36.10 | 8086 1500.

Jackson coal, Star shaft (Womley), specifie gravity, 1.267; water, 750 ash, 4.10: volatile matter, 30.90; fixed earbon, 57.50: heat units, 7513.5 ; gallons of
water from 100° to steam at atmosphere pressure, 1391,

Jackson coal, Star shaft (Levette), specific gravity, 1.270 ; coke,64.50; volatile matter, 35.50: ash,6.00; fixed carbon, 58.50: gas, 30.00: water, 550; heat
units, 7510.8; gallons of water from 100° to steam at atmosphere pressurve, 1391,

Analyses oj Kentucky Coals by Dr. Peters.  Geological Repori of Ixmmuk_/, Vol. 1, 1875.

._ e & - “‘,’ "‘A]‘ R LA T O S il LT =
398 | Boyd County, Buena Vista Furnace . . . . .. ... ... .. | 1328)....| 5278 | 6.82 l ....... 59.60 l 33.90 \ 6.50 | 4040 ’ 7408 1375.
399 | Carter County, Star Furnace, bottom . . . . . . .. O ran : g (e ik 59.04 | 3436 |  6.60 | 40.96 l 7634 1416.
400 | Greenup County, Amanda Furnace . . . . ... .. .. it [ ALBBB L RS ¢ TRRBBSAC IR OW00: | S LY et A 62.34 1 33.62 4.04 | 37.66 | 7424 | 1278.
401 | Muhlenburg County, Airdrie Furnace. . . . .. .. ... .. 6 v 5. R EREC o 65.00 i 3140 3. 35.00 | 7650 1419,
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- Analyses of Pennsylvania Coals by A. S. MeCréath. Pa. 2d Geol. Survey, Vol. M.M.

|
|
|
|
|
|
|
i
|
|
i
|
|

e g & [ e + B

| o2 | =8 S z | 52 | <8 | =%

:  MIN - | &% |20 = # . e | °d = &%

NAME OF MINE OR OR OWNER. | “’: g |B s =4 ! s S 5 ; =g 'R g> 2

| 8% [EC8| &° | £ = = 3 2 | 8= | 5 g g

| @ | R°F| & < S S < = | BT | P @

402 | Washington County, * Plttsburg bed ’ TN et e A ER I gu ‘ ...| 5146 8.89 | Gray 6035 | 367 0.77 | 37.54 | 7569 1104,

403 | Westmoreland County, * Pittsburg hu L8 AN TR ANy AT 5.76' Gray 7128 | 2520 127 | 2647 | 7630 1415.

404 | Tioga County, “ BlossburgCoal >’ . . . . . . . s . s« v s o & \‘ AR S e [ LT Gray. 76.03 | 20.75 119 | 2194|7718 1431,

405 | Greene County, ** Pittsburg bed ™’ . . . . . in ipetiigd i - ..« o| 5905 2,60 Cream. 61.65 | 36.49 1u3 | 37.52 | 8151 1512,

406 | Fayette County, * Pittsburgbed >’ . . . . . . . .. el L e | 61.84 | 456 Gray. | 6640 | 31.84 | 1.20 | 33.04 | 79561 1475.

407 | Westmoreland County, gascoal . . . . . . .. ... b el : 59.29 | 2.89 | Cream. | 6218 | 3536 | 1.8 ', 37.14 | 8066 1496.
| |

408 | Bedford County, ** Broad TopCoal ™’ . . . . .. .. .. ... P78 FARRO e VSl RS e S 17.55 0301 7660 1421,

TR VI ST UL T e N Sl SRR S SRS IR R e A LR YT A I 94.71 294 | 234 l 5.28 ‘ 7387 ‘ 1400.
| | | | | |

Analyse.s of Missouri Coals by R. Chauvenet.  Geological Survey Missouri, Broadhead.

4107 Barton:Oonnty s H-TIBOK B o ofni 5 e to i s bMaler o o e bali i ‘ oA f ARTRIGEE | (N2 0 Purple. ‘ 64.07 | 34.04 1.89 | 3593 | 7902 1466.

411 4 Vernon Covnty, Cassell’8" . . & o alc s ot v sinont ois, 5o sl 53.91 | 5.12 Gray. ‘ 59.03 | 38.39 258 | 4097 | 7917 1469,

412 | Bates County, Hecadon’s . . . . v v v v v oo v e e e R e : 4972 [ 278 |  Pink. | 5250 | 44.93 2.57t 4750 | 8149 | 1511.

418 FRallivan Counte; SoREEE'S: . 1:i o & 'wis miv 5% o te wis s s o st TR RN 50.03 | 4.92 Brown. 54.95 | 37.37 7.68 ] 45.05 | 7607 1393.
| | | |

AT A dair- COURLY  WATHATOE & o S8 b ain s o i ol et o o e i s Rl } oren) } 49.69 | 6.19 White. 55.88 | 38.99 | 5.3 l 44.12 | 7875 1423.

z8
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Analyses-of Towa Coals by Rush Emery. Geological Report, Iowa, White, 1869.

. [ =9 %) P | T Lot TRRC RS o A
g - BRI A
NAME OF MINE OR CHE s il : 1 ' t 28 | g | &l
OWNEK. B8 (%8| 38 gREOh ol Ll Bl g REE
Rl -0 | G R 2 kS S A i gty Bl
) S [ =, Bl P | =5 | P n n |
415 | Monroe Co., Miller’s mine . I R 51.30 ! L IR S I 5745 | 37.84 471 4255 | 7566 | 1402. 1
] 1}
416 | Marion Co., Bouﬂqucﬂt BIING. | « < oo o s | ATHAL B3R L. L0 50.86 | 43.25 580 | 49.14 | 7854 1457.'
417 | Mahaska Co., Burtis’ mine . A Ol R 4 B LV DT TS RS 5250 | 42.27 523 | 47.50 | 7801 | 1447. |
| |
418 | Wapello Co., Inskeep saninsets, ..l L4916 L 4.02 J ....... 53.17 42 .96 3.87 “ 4683 | 7969 | 1478. |
419 | Hardin Co., Buckner’s mine . ] S RE] e e 44.72} S B2 e siet it 4954 | 4254 7.92 | 5046 | 7569 | 1402.
420 | Average of sixty-four mm-l “ I
ples (Prof. White) . . . . . ;. Py S CRRL I Y L 8 NS 39.24 8.57 7341 | 1362. '
| |
Analyses of 1llinois Coals.
421 | Juckson Co, B Mudd ] o l i ‘
.n( ﬂon o., “Big Muddy'’ |
wrd G Rl Py ST e Lt O RN 62.30 | 31.20 6.50 | 37.70 7808l 1448, ] James \Incfnrlnne
422 | \ermlllmn Co., Danville . .| 1.357 l 84.81 | 46.78 l 8.64 Brown. ‘ 55.42 | 40.58 4,00 | 44.58 7545| 1400. i Geo. Rep. Ind
st Paorin o . .. . av sl i 1.243 | 77.68 | 58.60 l 2.80 Gray. 6140 | 25.80 | 12.80 | 38.60 | 7202 | 1337. | Blaney, Econ. Geo. Ill., vol.1.
424 | LaSalle 0o . . . voa ole's « 1243 | 77.68 | 55.00 | 7.60 ) Fawn. 62,60 | 2740 | 10.00 | 37.40 | 6989 | 1207, t Blaney, Econ. Geo. Ill,, vol. 1.
42 | GrundyCo . . .. ...... 1259 | 7481 5820 | 18 | Gray. 60.00 | 2020 | 1080 | 40.00 | 7412 | 1375. | Blaney, Econ. Geo. TIL., vol. 1.
i Badolph YO AT s 1278I 7968 | 58.20 | 5.20| Lilac. 6340 | 2660 | 7.00 | 36.60 | 7171 1:&’.1 Blaney, Econ. Geo. Il1., vol. 1
| | | | !

*LSIDOTOUD HLVLIS A0 IY0duy

€€



Analyses of Coals from Other States and Territories.

5 | 22 8 4 25 - $S
e 2 = Bl «o Ze
NAME OF MINE OR Sa |20, = 2 - >3 o= BCE
OWNER. BE |FPaB | TS 3 ) < . ) =8 3 B™ g
° | Zus | & a = = 4 = So | 5 205
% == - () (S} S = =S8 | B n @
427 | Alabama, DeKalb Co . . . . . A2 ALY SN L 35.51 0.76 7935 | 1472. | Alabama 2d Geo. Rep.
428 | Michigan, Eaton Co . . . . . 45 005K ZQ0T5 A Y S s 49.00 2.00 8183 | 1518.
429 | Arkansas, YellCo . . . ... SO0 18620 o calet VL B 1140 [ 3.00 7555 | 1402. | Dr. D. D.Owen.
430 | North Carolina. . . . .. .. A8 1646 1. . .. . 21.90 1.16 7727 | 1434.
431 | Colorado, Golden City . . . . 1320 |« . & -1 45571 3.88 Gray. 37.15 13.43 7129 | 1323. | W. P. Blake.
432 | Colorado, Boulder Co. . . .| 1330 |. . . .| 4972 | 5.20 | Gray. 33.08 | 12.00 7087 | 1315. | W. P. Blake.
433 | Colorado, Canon City . . . . . 1279 | 79.23 | 5680 | 4.50 j Yellow. 61.30 34.20 450 | 3870 | 7763 | 1441. | Geo. Rep. Ind., 1870.
434 | Colorado, Fair Play . . . . . 1254 | 7837 [ 5558 | 2.00 Fawn. 5758 | 3792 | 450 | 4240 | 8010 | 1486. | Geo. Rep. Ind., 1870,
435 Colorndo, San Miguel, Ouray
............. 1.314 82.12 39.50 110.50 Brown. 50.00 40.50 9.50 50.00 | 8950 1290. | G. M. Levette, 1881.
436 Colorado. LaPlatteCo . . . .| 129 | 81.00 | 45.75 | 525 Orange. 51.00 [ 37.50 | 1150 | 49.00 | 7177 | 133L. [ G. M Levette, 1881.
437 | Utah Territory, Evanston . .| 1300 |. . . .| 4990|630 . ... .. 35.22 8.8 7300 1354. | W. P. Blake.
438 | Wyoming Territory, Carbon .| 1330 |. . . .| 4972 800|. ... ... 3548 6.80 7310 1356. | W. P. Blake.
439 | West Virginia, Coalburg . 1257 | 7856 | 56.00 | 1.50 White. 5750 | 4050 200 | 4250 | 8283 | 1537. | Ind. Geo. Rep., 1870.
440 | West Virginia, Campbell Cr'k | 1200 | 80.62 7.00 | 250 Red. 59.50 | 38.00 250 | 4050 [ 8131 | 1508. | Ind. Geo. Rep., 1870.
441 West Virginia, Peytona, can-
............. 1322 | 8262 | 59.50 | 3.50 White. 63.00 250 | 37.00 | 8009 | 1486. | Ind. Geo. Rep., 1870.
442 Texus, Robertson Co., lignite . | 1.232 | 77.00 | 45.00 | 4.50 White. 19.50 11.00 | 5050 7260 | 1347. | Ind. Geo. Rep., 1875,
443 | California, Mt. Diablo, lignite AG.BL FABE 110 T 14.69 | 6929 | 128. | Dr.J.S. New herrv.
444 | Oregon, Coos Bay, lignite . . 4108 I BBE L. . »nls vus * 3259 | 20.09 6417 | 1188. | Dr.J.S. Newberry.
445 | Alaska, Cook’s Inlet, lignite . 49,801 782 Lo v v e s 39.87 125 7731 | 1434. | Dr.J. 8. Newberry.
446 | Vancouver's Island, Naminn. ABBY HRBB T Lot A s 32.16 2.98 7712 | 1430. | Dr.J.S. Newberry.
447 | Newcastle, England . . . . . GLT0. 810 |isiateiate sy 3355 0.99 .| 8090 | 1501.
448 | New Brunswick, Albertite . . 420 00 SR s R 57.00 Vs l 8683 | 1608.
449 | Crude Petroleum, Pa . . . . . Carbon, 84 per eent.; Hydrogen, 13.75 per cent.; Water,225 . . . . . . . . ;11526 2134, | H. Wartz.
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REPORT OF STATE GEOLOGIST. 35

COMPARISON OF INDIANA BLOCK COALS WITH ILLINOIS COALS.

The following exhibit of fuel values of Indiana coals and those of Illi-
nois, prepared by Prof. E. T. Cox, in 1876, has never been officially
published. The present State Geologist has pleasure in availing himself
of the labors of his efficient predecessor:

H. G. Sleight, Indianapolis :

DEAr Str—The following is the result of the analyses, made in the lab-
oratory of the State Geologist, of the three samples of coal which you
brought to me for that purpose:

No. {. Block coal. Taken at random from a car load, shipped from
Brazil, Clay county, Ind.

No. 2. From Wilmington, Ill., on the Chicago & Alton R. R. Sam-
ple taken from the delivery at Chicago.

No. 3. Minonk Coal, I1l., on the Illinois Central R. R. Also taken
from the delivery at Chicago.

No. 1 is an ordinary sample of block coal. No. 2 is a glossy, jet-
black caking coal, with specks and scales of pyrites. No. 3 is a very
brilliant black caking coal, which, when broken, shows numerous mark-
ings of sulphide of iron.

A large lump of each sample was reduced to fine powder and kept,
well stoppered, in separate bottles. From these bottles, which contained
proper average samples of the coals, the quantities were taken necessary
to complete the separate processes to which a coal must be subjected in
order to point out its commercial value. For convenience, these coals
will now be referred to by the numbers given above. The results are
given in 100 parts of coal:

NO. ONE. INDIANA BLOCK COAL.

Specific gravity, 1.285. A cubic foot weighs 80.31 1bs.

Ash,whites o it niv « PO S 2.50 .
§ Db T 0T o7 e e SRR S 56.50 } Coke, 59.00 per cent.
Yolatilermatter. o 2.5 % W ama S 32.50
WATETR - a5 b s T Eh. an o gine s b g 8.50
100.00
T ey, ST e e g A 0.82
Aluming o 2GR e e b 1.20
Silica, lime and magnesia . . . . . 048
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Total sulphur. 1.%23. The iron is combined with 0.947 of sulphur,
leaving 0.483 of sulphur combined with the other constituents of the ash
and carbon. This coal contains 7424 calculated heat units, and one pound

D

will convert 11.4 pounds of water from 0° Cent. (32° Fahr.) into steam
at 100° Cent. (212° Fahr.).

NO. TWO. WILMINGTON COAL.

Specific gravity, 1.248. A cubic foot weighs 78 Ibs.

RIred Yo T s e Mo SN0 V.1 TR
Fixed carbon . . . . . . . .. 46.00 § Coke, 52.50 per cent.
Valatile matter 7,00 i~ et 3700
Wiatar - o, A B rnes sl 000

100.00

Total amount of sulphur in this coal, 4.74 per cent. Iron 4.34 per
cent.==9.298 of pyrites; this would be in excess of the sulphur, so that
all the iron does not exist as sulphide. The ash is composed of iron 4.34;
silica, 2.16.

This coal containg, by calculation, 6762 units of heat. One pound
will convert 10.4 pounds of water from 0° Cent. (32° Fahr. ) into steam
at 100° Cent. (212° Fahr.).

NO. THREE. MINONK COAL.

Specific gravity, 1.232. A cubic foot weighs 77 Ibs.

RHAbroWA = W G e 5.50 v e B2 EQ %
Fixéd T b 1T e b e e -18.00} Coke, 53.50 per cent.
Volattlematter . . . . . ... 3500
Waler. w0 o A e T W BT

100.00

Total sulphur, 3.63 per cent. Sulphur combined with iron, 2.719.
Sulphur combined with other mineral matter, 0.911.

| 707 L e R M T e 3 S 2O
Composition of ash. AdDMTHa R S i S 0.80
AT TR R R v e SRS iy . 232

This coal contains 6756 calculated heat units. One pound will con-
vert 10.3 pounds of water from 0° Cent. (32° Fahr.) into steam at 100°
Cent. (212° Fahr.).

From this it will be seen that one ton of the Indiana block coal will
convert into steam, from 0° Cent. (32° Fahr.) to 100° Cent. (212°
Fahr.) 22,800 pounds of water, while the Illinois coals will on]j' convert
into steam, under the same conditions, 20,800; a difference of 2,000
pounds in favor of the block coal, or nearly eight barrels.

In addition to its superior heat-producing properties, the Indiana block
coal contains a minimum quantity of sulphur and ash, while the other
coals contain these injurious diluents in great excess.
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I need hardly dwell upon the injurious effect which the sulphur exerts
upon grate-bars, fire-boxes and boilers, where it is used for generating
steam, since it is well known to all intelligent engine drivers that when
sulphur is brought in contact with red-hot iron it causes it to fuse or lose
its tenacity; thus, the sulphur from coal will destroy the grate-bars, fire
boxes, and, sooner or later, the boilers themselves.

The pyritiferous ash of the Illinois coals will also give great trouble,
since it will fuse into clinkers, which, by their rapid accumulation, stop
the draft, and otherwise derange the perfect combustion of the coal, o
that frequent stops must be made, or favorable moments taken, to remove
them from the fire-chamber. On passenger trains, using such coals, much
inconvenience is also experienced by the passengers, who are compelled to
inhale the sulphurous fumes which escape from the smoke-stack and are
wafted back into the coaches by the motion of the train.

No inconsiderable part of the commercial value of' a coal depends upon
its strength and resistance to atmospheric agencies, which cause it to
crumble and waste when stocked. In this respect, again, the Indiana
block ceal will endure stocking for years without deterioration or loss
from crumbling, while the Illinois coals will erumble into dust from the
decomposition of sulphide of iron which it contains in such large quan-
tities. It is given in Trautwine’s ““Engineers’ Pocket Book,” that 4.47
tons of water will carry a passenger train twenty to thirty miles, or even
more if the grades are light. Then, assuming for the sake of comparison
that the evaporation of 4.47 tons of water will run a given train twenty-
five miles, one ton will run it 5.7 miles. Now, a ton of Indiana block coal
will convert into steam one ton more water than the Illinois coal; conse-
quently, it will, under like conditions, run a train 5.7 miles further than
the Wilmington or Minonk coals—a difference of more than twenty per
cent. in favor of Indiana coal. Indeed, so different is the Indiana’ block
coal from the Illinois coals here reported on, chemically and physically,
that they can not rightly come in competition for steam and house pur-
poses, where a due regard is paid to economy of fuel, safety to machinery,
comfort and health.

0. T. COX, State Geologist.

INpravaproris, March, 1876.
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Indiana has been bounteously endowed by nature. In other regions
rich in ore, coal and stone, the soil is usually thin and unproductive,
or, vice versa, fertile lands are not rich in mineral treasure: but here
in Indiana, a bountiful and inexhaustible supply of mineral wealth is
overlaid by the richest of soils; and with cheap and abundant food, cheap
homes, cheap wood and coal for fuel, and good clays, sands, and the finest
of building material, she offers to the farmers, laborers, mechanics and
manufacturers a share of her abundant blessings, resonrces richer and
more useful to humanity than gold or silver or precious stones.

BUILDING STONE.

The rocks of the State contribute largely to her wealth, for they contain
some of the finest building stone in the country, and the supply, compar-
atively undeveloped yet, is practically inexhaustible. The excellent qual-
ities, durability and beauty of these Indiana stones are just beginning to
be recognized for building purposes throughout the country, and the
quarrying interests promise to become an important feature in the products
of the State, in the near future. This stone is being extensively used in
some of the most expensive and imposing buildings throughout the coun-
try, and the demand is increasing as it becomes better known. During
the year 1880, the capital invested in the operation of quarries was
$613,500, and the output of material was 8,413,827 cubic feet, worth
$633,775, or about $20,000 more than the total capital employed. To
effect this result required the labor of 1,788 men and 545 horses, and the
use of 13 steam channellers in quarrying; 107 derricks and cranes in
hoisting; 14 saw mills and 42 gangs of saws (3 per mill), in dressing;
while 5,727,225 cubic yards of space were excavated, in doing which
$2,300 worth of powder and dynamite was used.

As to the geographical division of the quarrying interest, Southeastern
Indiana supplies a large quantity of stone for foundations and rubble
masonry, from the bluffs along the Ohio River, and extending through
Wayne, Union, Fayette, Franklin, Dearborn, Ohio and Switzerland,
west to Clark county; besides being found to some extent in the counties
adjoining these to the west, which are included in the Lower Silurian geo-
logical range.

*Republished from my Report of 1882, by frequent request.
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The close-grained, compact, magnesian limestones are largely quarried
in the counties bordering the above on the west, forming a belt extending
northward from the Ohio to the Wabash River in Carroll, Cass, Miami,
Wabash and Huntington, and to some extent in the counties north and
west of these. This stone, which belongs to the Upper Silurian age, lies
in even beds, having a thickness of from a few inches to two or more feet,
and is especially adapted to work in foundations, piers, abutments, and
massive range work where great strength is required. The thinner strata
of this stone furnish, at a low cost, excellent slabs, flags and curbstones,
ete., since it comes from the quarries with bed and top ready dressed by
nature. The economy in its use is apparent.

A very popular stone among engineers and bridge builders is the North
Vernon blue limestone, a good sample of which, as a bridge building ma-
terial, may be seen in the new bridge of the C. & I. Air Line across
Broad Ripple, north of Indianapolis. This stone is quarried extensively
in Jennings and Jefferson counties.

Quantities of blue and buff’ Oolitic stone of superior quality for build-
ing purposes are quarried in Monroe county. These strata are from six to
twenty feet thick, from whence one firm alone, Messrs. Dunn & Dunn, has
been shipping their entire output to Chicago and Joliet, Ill. It is there
sawed into thin slabs, matched and polished, and finds a large and grow-
ing demand for mantels, table-tops, pilasters, wainscots, and interior orna-
ments and decorations where handsome neutral tints are required.

From Warren county, on the north, to the Ohio River, in a widening
range, the valuable limestones of the Keokuk group, the sandstones of
the Chester, and Oolitic limestones of the intermediate St. Louis group,
are quarried; while the basal conglomorate sandrock, found in a wide belt
from Warren county to the Ohio, contains an unlimited supply of strong,
fire, water, and frost proof’ stone, very suitable for piers, foundations, ete.

But by far the most beautiful and valuable stone for architectural pur-
poses is the Oolitic limestone of Lawrence, Monroe, Owen, Crawford,
Harrison and Washington counties. The supply is simply inexhaustible,
as it lies in massive strata of from twenty to seventy feet thick, over an
area of more than fifty square miles.

These strata are homogeneous, equally strong in vertical, diagonal or hor-
izontal sections. The stone comes from the quarry so soft as to be readily
worked by saw, chisel or planing machine, while on exposure it hardens
to a strength of from 10,000 to 12,000 pounds to the square inch—a
strength amply sufficient to sustain the weight of the largest structure in
the world. In use it presents a handsome, creamy brown appearance,
gradually whitening with age. It is of almost unprecedented purity, con-
taining an average of 96.8 per cent. of carbonate of lime, a purity rarely,
if ever, surpassed, and scarcely equaled, in the world. Hence its advan-
tage over the magnesian limestones, as it is not affected by decay in an
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atmosphere charged with the gases of burning stone coal. In natural out-
crop it presents bold perpendicular faces to the elements, showing every
scratch and mark, unaffected after the exposure of thousands of years, as
no other stone or rock does.

It is quarried by steam channelers, which carve it out in prisms six by
ten, fifty or one hundred feet long, putting to shame the boasted prodigies
of Egyptian story and effort. It is then rapidly sawed into blocks and
dimension forms, and steam-planers carve, mold and smooth it like clay
or wood, and more accurately than mallet and chisel. It is now fit to be
carved and polished into the freest kind of sculptured and ornamental
work.

Ready for the mason or sculptor, it is alive and resonant, answering
with a clear metallic ring each touch or blow. This resonance is an ex-
cellent test of the perfect unity of its particles, and as a result it is highly
elastic, bending under pressure and rebounding to place when relieved
from it. This elasticity enables Indiana Oolitic limestone to adapt itself
without cleavage or disintegration to our changeable climate, where ma-
terial will be frequently subject to a change of from 20° to 60° of temper-
ature in a few hours; as in large buildings, the outside will be subject to
a temperature of 25° below zero in winter, or 120° above it in summer,
while the inside will remain at 60° or 70°—differences of 50° to 80° in
the extremities of the same stone—with their accompanying effects in ex-
pansion or contraction. The strains of heat and frost will tear down
buildings and sides of mountains, with their great expansive forces, and
even steel and iron will give way before them. Here, then, is presented
to the builder and architect a new and wondrous element in an ¢ elastic
stone,” a potent quality which, united with its other sterling excellencies
of strength and beauty, makes Indiana Oolitic limestone the best in the
world for exposed work in buildings in localities subject to great climatic
changes. It has been and is now being used in many of the finest public
structures in the country—the new $2,000,000 court house at Indianapolis,
the new Indiana State House, the postoffice, and many churches in that
city ; the custom house at Louisville; the city hall and the water-tables
of Lincoln park in Chicago, many fine structures in St. Louis, the Cotton
Exchange in New Orleans, and many public and private buildings in New
York and Philadelphia, and the exposed parts of the new State House of
Hlinois.

The sandstones of Indiana occur in a broad belt from the Illinois line, in
Warren county, south and southeast through the counties of Fountain,
Vermillion, Montgomery, Parke, Putnam, Clay, Owen, Greene, Martin,
Pike, Dubois, Orange, Perry, Crawford and Harrison, to the Ohio River.
This is the conglomerate sand-rock, forming the base of the Coal Measures,
and the same as the sandstones so famous in Seotch and English architec-
ture; and, although irregular in color and physical characteristics to some
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extent, presents a great bed of building material, frost, fire and water
proof, and of practical value for permanence and solidity. In these beds,
in Warren, Orange, Lawrence, Crawford and Harrison counties, are found
extensive and valuable bands of grit stones, of great utility for grindstones,
as well as quarries of the ‘‘ Hindoostan” whetstones, so favorably known
in all the markets of the civilized world.

The sandstones of the Coal Measures proper, while not fully up to the
above, are yet extensively used for foundations, piers, and hammered ma-
sonry. In the Sub-Carboniferous formation, the sandstones of the Ches-
ter and Knobstone groups are well developed, easily accessible, and merit
the local favor and reputation they sustain.

During the year 1882, there were quarried in Indiana nearly 1,000,000
cubic yards of sandstone.

COAL.

The Indiana coal fields are embraced in an area of about 7,000 square
miles, and are entered from all directions by railroads, thus insuring a
steady and inexhaustible supply of the best fuel at a low price. There
are in all twelve seams at varying depths, from the surface to three hun-
dred feet below, averaging a depth of eighty feet. Five of these seams
are almost constantly workable wherever met, varying from one-half to
eleven feet, and averaging four feet in thickness. The small seams are
worked for local use by ‘“stripping.”

These coals range in quality from ““fair” to ‘‘superior.” The ¢ block
coal,” pre-eminent as a metallurgic agent, is found in an area of about
600 square miles. Remarkably free from sulphur and phosphorus, it is
rich in carbon, and admirably adapted to the manufacture of ¢ Bessemer”
steel, and for refining, as well as for rolling mill and locomotive use. It
burns free, without caking, to a minimum of white ash, and with a ruddy
flame.

Mr. J. J. Turner, Superintendent of the Indianapolis & Vincennes
Railroad, made for some weeks a careful test of the comparative merits
of Indiana coal (from Greene county) and the celebrated Pittsburgh coal,
with especial reference to locomotive purposes, with the following results:

Piitsburgh. Indiana.

Wheels hauled one mile per ton coal . . . . . . . . . 97 .99
Gallons of water evaporated per ton coal . . . . . . . .53 D2
Average temperature during test . . . . . . . . . . 39° S9r98
iiotalicongumpnons ot < Sl e e s .40 .35

The enormous amount of power stored up in coal is thus set forth by
Prof. Rogers: ¢ The dynamic value of one pound of good steam coal is
equivalent to the work of one man for one day, and three tons are equal
to twenty years’ hard work of 300 days to the year. The usual estimate
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of a four-foot seam is that it will yield one ton of good coal for every
square yard, or about 5,000 tons per acre. Each square mile will then
contain 3,200,000 tons, which, in the total capacity for the production of
power, are equal to the labor of over 1,000,000 able-bodied men for
twenty years.”

Of course this contemplates that period in the future when inventive
genius shall develop processes by which the full power of coal shall be
economized, now so wasted in smoke and imperfect combustion.

During. the year 1881 the coal mines of Indiana employed 5,000 men,
to whom' were paid wages amounting to over $1,500,000. In the mines
was invested a capital of $2,500,000, while the product was 1,500,000
tons of coal, worth at the mines $2,500,000, a sum equal to the capital
invested.

From a small beginning in a region where wood fuel was so abundant
as to be a drawback, the excellent quality of our coal has promoted Indi-
ana to the place of sixth in the coal-producing States of the Union, with
a gain of 231 per cent. in the past decade, or over 23 per cent. per an-
num, while the future promises still larger outputs and triumphs.

How much influence the State Geological Department has had in pro-
ducing the above results may be inferred from the fact that since 1869,
when the first full report of the coals of Indiana was made by my
predecessor, Prof. E. T. Cox, the business has increased about 250 per
cent.

GLASS SAND.

Extensive beds of sand and friable sandstone occur in the counties of
Madison, Parke, Clark and Harrison. It is of ocean-washed purity, fre-
quently white as snow, and so pure as to cause the plate-glass of our State
to rival, and in some respects to excel, the best European products. With
fair encouragement Indiana can supply the nation with glass cheaper and
better than foreign manufacturers, and can at the same time give employ-
ment to thousands of skilled and unskilled laborers, and bring additienal
capital within her borders.

GRAVEL,
-~

This is so bountifully present over nearly all the State that it is as com-
mon as air and as unprized. Other countries make costly highways with
broken stone ; here nature presents the best of granite, imported during
the great ‘“Ice age,” ready prepared for use. This is the best possible
material, and in the future, with ordinary enterprise, our State will have
the best roads in the world, with the consequent blessings of comfort, en-
joyment and profit. During the year the sale of gravel in the State
amounted to about 200,000 cubic yards, but probably ten times that
amount was used without cost.



REPORT OF STATE GEOLOGIST. 43

LIME AND CEMENT.

These necessaries of life are so abundant in the State as to escape atten-
tion. The whole northern, central drift regions and eastern and middle
parts are underlaid with good limestone, suitable for calcining. The very
best quality of lime is produced from these rocks, and in quantities not
only sufficient for home consumption, but for an extensive trade in exporta-
tion also. To-day it is only used for mechanical purposes, but its full value
will be appreciated when, in the near future, it becomes more generally
used in agriculture for fertilizing purposes. The lime of the Upper Wa-
bash, Central and Southern Indiana is unrivaled; the Delphi and Hunt-
ington and Utica limes are of a very superior quality.

Cement that meets all the requirements of the market is prepared from
the native beds of Clark county, and is of fine quality; while large beds
still undeveloped exist in Harrison county, waiting to reward him who will
turn his attention to and bestow his labor upon them. From the lacustral
clays and chalks of St. Joseph county is made, at South Bend, a fine
“Portland cement,” which is not rivaled even by the best European
brands,  During the year 1882 there was produced in the State 836,628
bushels of lime dlld 82,938 barrels of cement.

CLAYS AND KAOLIN.

Brick clay is as common as water throughout the State. Owing to the
presence of iron, the clays of Delphi, Carroll county, offer a product of
extra beauty, smooth and ruddy, and with colors so fixed that buildings
which have stood for twenty or twenty-five years present the same cheer-
ful, bright appearance as those erected last year. Our builders would do
well to consider the color and quality of this material, permanently
painted by nature.

Underlying all our coal seams are great beds of excellent fire clay.
Good fire bricks are made in Clay and Vermillion counties, and the raw
material is abundant in the southwestern regions. When the coming man
builds, not for to-day, but for all time, he will require permanent fire-proof
edifices, and will then avoid disastrous conflagrations by cheaply furnish-
ing from this clay, window and door frames, roofs, cornices, ete., and or-
namental brackets of terra cotta ware. The supply is sufficient to furnish
the world, and, when common sense prevails, the clays of Indiana will be
richer than the mines of Colorado and the golden sands of California.
During 1882, 2,769 tons of fire clay were produced.

The kaolin mines of Owen and Lawrence counties have lately opened a
new and prosperous field of labor. The product of these mines is used by
the ““Encaustic Tile Works” at Indianapolis, where are being produced
tiles of rare beauty and excellence, rich in design, perfect in form, equally
vitrified, and unrivaled by the best factories of England and France, over
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whose products they take precedence in the great public buildings in eastern
cities. Large beds of kaolin, still undeveloped, invite exploration and ex-
amination in Owen and Harrison counties. The discovery of these kaolin
beds has already resulted in the importation of large amounts of capital,
and numbers of foreign skilled workmen.

NATURAL GAS.

In Harrison and other counties considerable areas present, from the deep
bores, a flow of gas distilled by the internal heat of the earth from the bi-
tuminous beds of the Devonian age. This flow has been utilized for con-
centrating brine, and is of great economic value for driving engines,
burning lime, crockery, etc., as well as for illuminating and culinary pur-
poses. It invites and deserves attention.

SOIL.

The soil of Indiana is composed of materials from all the geological hori-
zons. It contains the clements of all, spread as a broad alluvial plain
along the ancient glacial bed. Being deep, it holds like a sponge the
excess of winter and spring moisture to alleviate with dews, or water
by springs, the surrounding country, avoiding excessive drouth. Posey
county has shown to the State Board of Agriculture her great crop of
corn, while Vermillion county comes to the front with 64.78 bushels of
wheat and 110 bushels of oats to the acre.  Other regions are equally rich,
showing results in grains and grasses which rival these. Such crops are
not accidents, but are the legitimate and natural results of a superior soil
and its mineral constituents. When we consider that a soil composed of
the decomposition of local rocks only is lean and soon needs manure, we
can appreciate the effects of the deposition of the glacial drift over Indiana
in the almost fabulous fertility of its soil, as instanced by the above
examples,
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Posey county is the extreme southwestern part of Indiana. The seat
of justice, Mt. Vernon, is 198 miles, and the farthest point, at the mouth
of the Wabash, over 200 miles southwest from Indianapolis.

It was organized in 1814, contains 420 square miles, or 268,000 acres,
and is bounded on the north by Gibson, east by Gibson and Vanderburg,
south by the Ohio River and State of Kentucky, and west by the Wabash
and State of Illinois.

These boundary streams are stately rivers, of nearly equal size at low
water. The Wabash comes from the rich alluvial loams and clays of
Northern Indiana, and the prairies of Illinois, loaded with manurial sedi-
ment; thé Ohio, at overflow, brings the calecareous washings of its tributary
streams, and is red with angry waves. At ordinary stages the latter is the
“Belle riviere” of the French—the beautiful river of the carly traveler;
bright and blue in its clear almost erystal waves and royally erowned by a
swan-like fleet of steamers trailing their smoky banners against the clear
sky, it is attractive. Irom the hill tops it is a scene of active beauty,
clearer, brighter and fuller of progressive energy than even the ‘‘Silver
Rhine.” Each of these rivers is belted with broad, alluvial plains, rang-
ing from a narrow strip to five or more miles wide, with a soil of unriv-
valed fertility, excelling the boasted granaries of Egypt by the diversity
of its productions. Corn, wheat and oats are cultivated, and produce
crops never elsewhere equalled.  All the fruits of a temperate clime are
abundant, and textile plants have been and may be successfully grown.
The forests comprise black and white walnut, red, white and burr oak,
red and white elm, white and black gum, cottonwood, hickory, maple,
willow, sycamore, cypress, pecan, ete., with many shrubs and vines.

The drainage of the northern parts is by Black River. This stream,
almost insignificant in its present volume, shows evidence that once it was
a mighty river, broad alluvial bottoms bordering its sides, so much wider
than a stream of its volume required, that it is plain at some early time—
probably about the close of the Lacustral period, Patoka, or creeks(?) tri-
butary to Pigeon, were discharged by this way. Big Creek drains the cen-
tral parts and was formerly a mill stream of importance. Small streams
flow from the southern areas to the Ohio. Many of these creeks flow
through flat level plains, and have the muddy beds characteristic of the
Loess soils.
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From the creek and river valleys we pass, sometimes by gentle ascents,
along the tributaries, but often by abrupt bluffs, to the table lands. The
latter, in the central and northern parts, attain an elevation of from 100
to 200 feet, and average a height of 125 feet above low water in the Ohio
River; and being formed, as a rule, from lacustral fine sands or loam, the
soil is compact and to a degree impervious to air and moisture, unless
drained or well intermixed with vegetable matter. The flat areas are wet
and predisposed to prairies or ““openings,” but the slightly uneven surfaces
are clothed with a thick growth of timber. Of this, post-oak, persimmon
and sweet gum are characteristic, if not peculiar. White, red and Span-
ish oaks, black gum, maple, white and black hickory are common. The
rolling uplands, containing a generous admixture of red caleareous ma-
terial, imported by fluviatile action, is richer, and has a corresponding
growth of sugar trees, poplars, black walnut and ash, added to the for-
mer list. Both varieties of upland, when properly cultivated, produce
fair to good crops of corn, wheat, oats and meadow grass. The hills and
high ridges, by the modifying influence of their elevation, are exempt
from the destroying effects of sudden changes of temperature, and ad-
mirably adapted to the growth of tender fruits and vines. Advantage
has been taken of this situation by progressive farmers and gardeners,
and the many extensive and profitable orchards and vineyards of this
county are regarded sure sources of income by their prosperous owners.
These areas, entirely elevated above the malaria of the valleys, are re-
markably free from fevers attributed to that cause. Good cisterns for fil-
tering and containing rain water for family use, would furnish an ample
supply of purer water than can be obtained from wells or springs in this
soil, and would probably, in a considerable degree, avert inflammatory
diseases.

Dr. D. D. Owen describes this lacustral loam as a silico-calcareous
earth, of pale, reddish gray, or ashen flesh tint, and says that, when in
part composed of decomposed material of Coal Measure rocks, it gives
rise to some of the best tobacco land. He gives the following analysis:

(761 3070 00201 VT (05 117 ) 2 T enie S Qo e, S S £ e e i (K- (5
Solable organiGROABET o s v satan o oot o vral v Se et o Byt c S A0
LT L oo oo B o i o S el e L SR S i
CarbOnIO ACIAT s 5 Gl s s e PP e e d e e et e 1000
IR - 5. Sl vl o o g g . R e e R e T & gl QS0
EABREBIN, 7 & ot o o o vilneden o et oot I TP SOa Ul LRI 8UT8
Alumina and peroxideof iron. . . . . . . . . . .. S R
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100.00

An analysis of water leached through this material is found to contain
an excess of magnesia, and observation shows that it has a deleterious
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effect on the health of those who habitually employ it for domestic and
drinking purposes. During the presence of cholera, Owen observes that
those who habitually used this kind of water were apt to be more fre-
quently and seriously attacked. In such localities, at times of drought,
erysipelas and typhoid fevers are liable to prevail. Magnesia and its
metallic combinations, rendered deliquescent by exposure to atmosphere,
are not acute poisons, perhaps, in the small quantity which exists, but
long continued use produces a chronie irritation which may tend to incite
disease. Hence the use of pure, filtered rain water is earnestly urged.

RECENT GEOLOGY.

ALLUVIUM,

The ““river bottoms,’

" or alluvial ““meadow lands,” bordering the rivers
and streams are due to causes now in action. Solid rocks, laminated or
crystalline, compose the rock-ribbed crust of the earth. These, on exposure
to frost, air and water, decompose or disintegrate, or, broken from their
beds, are rounded, rolled, and, by the mills of nature, ground into clays,
sands and pebbles by rushing water and waves. The finer particles, as
clay and sand, combined with rich organic matter, form here the produec-
tive alluvial bottoms of a delta outrivaling the famous delta of Africa.
This deposit is always found above or against the sides or excavated
edges of older beds.

In deep shafts at Evansville, and at Henderson, Kentucky, a bed of
fluviatile shells was found, at a depth of forty to seventy feet from the
surface, so deposited as to indicate an era when the Ohio flowed at a bed
that much below its present level; but, more wondrous, it showed an early
period in the river’s existence, reaching back to tell the story of life, and
climate and time. These mollusks, then abundant here, were such as now
are common in streams bordering the northern shore of the Gulf of Mexico ;
and as they could only exist in a sub-tropic climate, they prove that such
climate prevailed here. They may be intimately connected with the fol-
lowing epoch.

LUCUSTRAL EPOCH.

The Loess or lacustral loams suceeed in age. It was the epoch of great
lakes or slow-flowing lagoons, with a warm climate succeeding the glacial
time. These loams are an ash gray or brownish buff color, exhibiting,
principally, an impalpable sand, with a small amount of clay. Sir Chas.
Lyell, on his visit to this county, identified this deposit as the equivalent
to the Loess of the Rhine, and he was enabled to know of the thermal con-
ditions by the shells found abundantly at New Harmony as equivalent to
that of Cuba or Mexico. These shells are listed in my report for 1870, on
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Sullivan county, but here repeated for the benefit of those not having
that report, viz.: Maeroeyclas concava, Say ; Zonites arboreus, Say ; Hyalina
indentata, Say; Patula perspectiva, Say; Helicodiscus lineatus, Say; Pupa
armifera, Say ; P. fallax, Say; Strobila labyrinthica, Say ; Stenotrema hirsuta,
Say; S. monodon, Rack.; S. monodon var. fraterna, Say; Vallonia pulchella,
Muell.; Succinea avara, Say; Valvata tricarinata, Say; Pomatiopsis
lapidaria, Say; Helicina occulta, Say.

Of these shells, H. occulta is of tropic life, and belongs to the latitude
of Cuba and Mexico. Prof. Swallow remarks: ¢ These lacustrine fluvi-
atile and land species of mollusca indicate a deposit formed in a fresh-
water lake, surrounded by land and fed by rivers; and refer back to a
time when a large portion of this valley was covered by a vast lake, into
which flowed various rivers and streams.” The climate was tropic or sub-
tropic.

The low, rounded hill-tops, constantly recurring, appear like tumuli,
and are occasionally shaped by the Mound Builders for funeral purposes.
The red, marshy clay, fat with shells of that epoch, forms a fertile soil
along the shore line of the lagoon-like lake, characterized by a heavy
growth of poplar, walnut, sugar tree, ash and post-oaks of giant size; the
lower and more sandy member of the Loess, impervious to air and mois-
ture, bears a growth of oak, hickory, gum, beach, dogwood, symbolic of
the cold, close soil.

DRIFT.

Next in order of time succeeds the great ice age; a stratum of sand
and gravel resting below the Loess, but upon or against the sides of older
formations. It represents the sorting and sifting power of water in motion,
each deposit being placed where the velocity of the current could no far-
ther carry it; thus a ripple deposited gravel and bowlders, a slower cur-
rent left banks of coarse sand, and, finally, slow eddy-currents made
banks of clay and fine sand. At the base of the hills at New Harmony
are beds of glacial material, indicating the sorting powers of the Wabash
in its youthful vigor.

GENERAL GEOLOGY OF POSEY COUNTY.

The rocky formations of this county are classed as of the Upper Coal
Measures. The surface outerops exhibit two or three coal seams, with
intercalated beds of limestone; above is the Merom sandstone, which, un-
conformable with the Coal Measure rocks, lies above them, and its coarse
material demands a shore line of a mighty, surging sea for its formation.
This rock is of later date and apparently of different conditions, and, per-
haps, indicates that future students may find evidence to connect it with
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Mesozoic times and possibly with the Triassic period. Cretaceous beds
occur in adjoining regions of Kentucky and Missouri. Outliers are to be
expected, and should be sought for, in Indiana.

GENERAL SECTION OF POSEY COUNTY.

The following general section is combined from the shafts, bores and
exploraticns made from outerops in eastern and northern parts or adjoin-
ing regions, and probably gives the unexplored strata of this county :

Ft. Ft. In.
1. Buff, brown, red and mottled shales . . . . . . . . 2 to- 4000
2. Merom sandstone, soft, shaly, upper div. . . . . . . 20 to 256 00
3. Merom sandstone, massive in quarry beds . . . . . 10 to 30 00

33, Dark gray or buff shales and flaggy sandstones, with
CAEATOR SEOTes Wi - LAl n Ao S S NS Rt w0 s 20 0D

4. BrowN IMPURE CoAL,3d rashcoal . . . . . . . . 1} to 00 00
4}. Flaggy or thick- bmhle(l sandstone, rlpple-marked 9 to 4 00
5. Hard, clinky, gray limestone, at bottom irregular and
sometimes flinty, passing to the west to a calcareous
ghale.. v 50 TS A 2 to 6 00
Argillaceous shale md s xal) snndstone s e84 Stor =00
7. Black slate, with fish spines and fossils. . . . . . . 14to 0 00
S ROOND, BASEL S CORTE S0 %0 o ymihniotos | Sl n i 104 0 to 0 03
e e e e S 1 to ‘05 00
10 Gray shale ot " S ke g S S 6 to 0 00
11. Limestone, yellow furnglnum L e b v B %012 - 00
A1 Gray shalen: Sar Tus Vo st s el e pt i e e <9800 0LR00
12. First Rasn CoArn and blackslate.. . . . . . .. 0 to 0 08
18, ~Five clay « < %0 s I to 2 06

14.  Soft, flaggy, lplue, hull an(l gray handstone, \uth much

gray shale and beds of clay ironstone and nodules 60 to 121 00
15. Yellow and gray sandstone, often giving good quarry

beds i vt o L A 15 to 29 00
16. Gray and buff .lllummous, arenaceous or shalv, ﬂag-

gy sandstone, with ironstone nodules and shaly con-

GREtTgNS: % 5s Maklel o oMaae i o 2 L i < TP o S-8%H00
17. Black slate or clod \nth FosstIRs e i R s 1 00
18. Coar N. Choice, gassy, caking . . . . . . . . . . 2 03
19. Fire clay, at bottom shaly, with iron balls . . 5 08
20. Buff or gray limestone, wnh Cheeletes . . . . 8 to 5 00
21. Gray or white shale, with nodules of ironstone :md

bandgiof. Sandetones .ol o re @ ol s e NG sl o 30 to 40 00

22. Siliceous shale, passing to massive sandrock to south
and west; Anvil rock? of Lesquereux and Owen 60 to 71 00
23. Black slate and clod, with many animal and veget-

ADIG T OBTIS o N s T w5 R s e T Zetas 451408
24. INGLEsIDE CoAL M: Laminated coal, 1 ft. 4 in;

parting, 2 in. to 0; solid cubic coal, 2 ft. 8 in. . . 4 00
VL T Ay R S R S S SRl 4 00

4—GEOLL.
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26.; - Fire ¢lay, with'pyrite balls . o .ov oL 7o o s 3 08
27. Siliceous shale.. . . . . R TR p Ty A 11 09
28. Argillaceous sandstone .. . . . . . LR 5 00
29, . Gray shale-and soaptone . . « . « . o s %% W o, 64 05
30. Soapstone, with plant remains.. . . . . . . . . . 0 03
31. Coarn L: Impurecannelcoal,1ft.6in. . . . . . 1 06
SR IBNTEIOVRYE . n i fei sy o unplekbashBr s i s e 2 06
34. Siliceous shales and coarse massive ferruginous sand-

stone . s - e R e o T R
35. Bmmnnom lnnoxtone an(l black slate : e 2 to 8 00
364 Coar K~ Caking, DETIVOUR s e 1oF s s olwa e bl wrow i 0 to -1 .06
37. Laminated fire clay . - 2 to 1 04
38. Siliceous and black aluuunous shaleq wnh rlch h.m(h

and pockets of nedular ironore.. . . . . . . . 10 to 30 00
39, Conglomeratesandrock ... « . . o <a &0 o . . 110 to180. 00
0. CORTAT v sttt = o T T Selps g to .0 00
41. Dark or bl.lck shale, \uth IOR'OXe .. 4l - v, o0 to bl 08
42, Chester sandstone and Lower (J.l.rb()mforous lumm(one

88 11
PALEOZOIC TIME.

CARBONIFEROUS AGE.

Upper Coal Measures.

The following remarks (made after a careful and protracted study of
the mines, outcerops, bores and shafts of Vanderburg county) are given
here as the fullest show the writer has of the deep strata of Posey county,
where, from the depth of the coal seams, extensive explorations have not
been made. The section and deductions apply with full force to Posey
county.

The beds Nos. 3 to 14 of the general section, mc]udmg two or three
thin seams of rash coal and two strata of limestone, each from two to
eight feet in thickness, occupy the hill-tops in the eastern parts, and thence,
dipping to the southwest, are found at or near the level of the streams in
that part of the county. These beds are a notable horizon. Besides the
advantage of the stone, which is burned for the lime, they form an un-
mistakable directrix from which to measure down to the probable level of
the lower workable coals. The limestones Nos. 5 and 11, at their south-
eastern outcrop, are hard and clinky, and are frequently brought close
together or found in contact. Going westward, they first become more
plainly calcareous, are separated by a parting which widens at some points
to a space of nearly fifty feet, and allows the introduction of a Rash Coal,
becoming persistent to the west, but only represented by fire clays in the
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eastern parts. Persistent in the eastern parts they become somewhat incon-
stant in the western, and pass into calcareous shales. In all adjoining re-
gions, these limestones contain a multitude of fossils in great variety, which
have given rise to bitter personal quarrels and disputes between eminent
seientists. Some of these fossils, as Meekella, Syntrielasma, & Myalina, Bellero-
phon erassus, Pleurotomaria turbiniformis,* ete., are closely allied to Permian
forms of Europe. These fossils, with many others are not found, in my
knowledge, below the Upper Coal Measures included by the numbers (5
to 14) under consideration. So many new fossils from this horizon have
been described as of ““the Coal Measures,” that, deciding from such de-
termination, the rocks, notwithstanding the introduction, in part, of a
new fauna, are Coal Measures. As a compromise, equivalent beds in
Kansas and Nebraska have been termed by eminent geologists ‘Permo-
carboniferous,” a designation which seems properly applied.

In this county, these limestones, often erowded or almost wholly com-
posed of fossils, as Athyris, Spirifer lineatus and Lophophyllum proliferum,
offer many and good cabinet specimens. The coals (Nos. 3, 8,12) are
generally absent and never persistent over considerable areas. Impure
and thin, they are consequently of no great economic importance. The
thin fire clays (Nos. 9, 13) are of even more value, for, generally unc-
tous and plastie, they afford, as a rule, a clay which, purified by exposure
to atmospheric agencies, will work well for crocks, coarse pottery and
terra-cotta ware.

No. 14, a soft, flaggy, blue, buff and gray sandstone, interchanging
with gray shale, carrying iron stones, is found in the eastern parts.

The yellow and gray sandstone (No. 15) is found well down in the
Evanswille shafts, and is not exposed in the county.

The black shale or clod (No. 17) is pretty constant, and differs from
the slate usually found covering coals in the predominance of aluminous
matter, rendering it soft. It usually carries a considerable number of
fossils, most of which are pyritized, as Productus cora, P. costatus, Athyris
subtilite, Maerocheilus, several species, Bellerophon, two species, etc., ete.

Coal N (No. 18 of the general section) is a choice, gassy coal, of ex-
cellent quality. I'rom appearances it is believed that this is equal to the
best western coal for gas and coking, and, although the seam will average
but little over two feet, yet the purity and richness in volatile matter will
justify removing the fire clay for potteries, and thus secure this valuable
coal. It is passed in the Ingleside shaft, and was formerly worked by a
shaft not now in use, on Stevens’ land, northwest quarter section 7, town-
ship 6, range 9.7 It is also pierced by Priest’s bore, at West Franklin, in

+ These fossils have not been found west of the Wabash River, but are abundant in equiv-
alent beds in Illinois, adjoining to the west.

*In Vanderburg county.
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the extreme southwest corner of Vanderburg county, and by the Ken-
tucky shafts at Henderson—in fact at every point at which this horizon
has been explored. These facts indicate a general persistence throughout
this region of Coal N., a seam that is characteristically inconstant and un-
reliable in all the basin, to the north and east. It is locally known as the
“Little Newburg coal.”

Below the fire clay of N. is found a buff’ or gray limestone (No. 20 ).
This is not exposed in the county, but is met in all the shafts in regular
position, and outcrops at Newburg. It contains a few specimens of Pro-
ductus and Spirifer, but is remarkable for the wonderful size of Lophophyl-
Tum proliferum (some of the cups were seen from three-fourths to one and
one-fourth inches in diameter), and a great profusion of the coral Chetetes
milleporacens.  Next succeeds a gray or white shale, carrying bands and
nodules of iron ore of good quality, but not in suflicient quantity to be of
any great value.

The siliceous shale and sandstone, passing into massive sand rock along
Green River and generally to the north and west, is a marked horizon at
stations where exposed, forming quarry beds of economic importance and
bold river bluffs. In this county, it is entirely below the surface and can
be seen only in shafts.

The black slaty clod (No. 23) is generally persistent throughout this
region,* and carries a large number of beautiful and well preserved fossils.
Generally pyritized, they form desirable cabinet specimens, viz.: Produe-
tus cora, P. longispinus, P. punctatus, Bellerophon carbonariug, I. Montforti-
anus, B. percarinatus, Macrocheilus inhabilis, M. fusiformis, M. (sp?) Pleuro-
tomarie carbonaria, P. spherulata, P. Grayvillensis, Orthoceras Rushensis,
Nautilus decoratus, Avieulopecten rectilateraria, A. (sp?) Nuculana bellistriata,
Nucula inflata, with erinoid stems. These are only a partial list of its ma-
rine life. Comb-like spines of fishes and dermal plates, named Peirodus
oceidentalis, are not uncommon; while bones and corprolites are frequent,
though crushed and fragmentary.

The Ingleside coal M., locally known as ¢ Main Newburg” (No. 24 of
the general section), is the probable mineral resource of this region. This
* senm has been pierced, by shaft or bore, at a great many different points
in this county* and in regions immediately adjoining. At every station,
with the single exception of the ¢ Crescent City Park” bore, it has shown
a thickness of not less than four feet. It is a strong coking coal, burns to
a gray or red ash, and is an excellent fuel for steam or grate use, and com-
mands, as it deserves, a ready market. It drives the wheels of commerce,
pulls mighty railway trains, and gives energy to the thousand arms and
fingers of iron which manufacture, with the strength of a million giants,
the wealth of the city of Evansville. From absence of faults or bar-
ren places, indicated by bores conducted up to this time, we may infer

#In Vanderburg county.
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that it underruns southern and eastern parts, at least two-thirds of the area
of the county, with a possibility, if not a probability, that it may be found
in the remainder. A coal of such continuity is unusual, not often met in
our coal field, and combining so many good with but few bad qualities, it
may be looked upon as a grand source of wealth for ages, and assures for
this region an enviable prosperity and progress for the future. This coal
has long been worked at Ingleside shaft, in Evansville, and at Newburg,
Henderson and Green River, of Kentucky; a new shaft has been put
down at Chandler Station, on the Boonville road; all of which find the
seam regular in thickness, and differing but little in quality, as may be
seen in the chemist’s report of analysis.

The usual fire clay, below Coal M. (Nos. 25 and 26), in its upper mem-
ber, is plastic, and in the future demand for fire-proof buildings, will be
extensively used in terra cotta. Usually, it will be necessary to remove
the diffused particles of pyrites by aeration. Strata of limestone are not
reported in the sections to which access was had below N. and immediately
above M., as was found to be the case in Gibson county; but in the new
shaft at Henderson and in the bore at Ingleside, beds are found confirming
the unexpected phenomenon of massive limestones in the Coal Measures,
so unwillingly admitted in my report on Gibson and Knox counties.

The space represented by Nos. 27, 28 and 29 has been pierced only by
the lower shaft, in Ingleside mine. It is highly argillaceous, hardly rising
above the grade of clay shale; even the tough blue sandstone readily
yields to air and moisture. This was to be expected, as similar material,
in eight cases out of ten, characterize the horizon between Coals M. and L.,
in the counties I have visited in Indiana. Similar outcrops were seen at
the same horizon, along Green River, especially at and near Cromwell
Landing. A thin bed of soapstone (indurated clay) is ordinarily found
succeeding, which is rich in leaves and stems of carboniferous plants, and
is known as the ““fern bed.” Sometimes the soapstone is replaced by gray
shale, full of kidney iron-stones, enclosing plants and fruits.

Coal L (No. 31 of section) offers the characteristic physical form and
qualities usually presented throughout the Indiana coal field. It isa lami-
nated semi-caking or free burning coal, rich in carbon, and yielding a gray
or white ash, with little or no cinder. It is the most persistent coal of the
Wabash basin in thickness, regularity and good qualities. In this vicinity
it has been pierced by three bores, showing an average thickness of only
about two feet, which may be regarded as the probable thickness of the
seam along the southern and eastern part of the county. This will hardly
justify mining at present.

Below Coal L., a hard ferruginous, laminated sandstone, passing into
siliceous shales, has been pierced by bores, and occurs at adjoining regions
in outerops, filling a space of from 90 to 120 feet, at the base of which the
limestone superimposing Coal K. is found; sometimes flinty, but on the
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Kentucky side of the river carrying the usual fossils as Productus costatus,
P. longispinus, Lophophylhun proliferum, Spirifer cameratus, S. Lineatus,
Athyris subtilita, Chonetes mesaloba, C. (sp. ?) and Crinoid stems.

Coal K. is not seen in this region. In bores along the Ohio River it
never develops a thickness of two feet and is generally thinner or barren.
Typically, it is a strong caking coal, containing some sulphur, and burns to
red or brown ash. A short distance below the horizon of K., beds of
black shale occur, which are often, in bores, reported as coal. No
thick or workable seams may be expected at this depth. The space
usually presenting the block coals is here barren, as it is generally
in the southern part of the State. It seems probable that at the central
extreme depths of the basin the vegetable material, which if preserved
pure would suffice for a coal seam, was largely intermixed with clay and
argillaceous matter, and thus diffused and scattered, is represented by s
black shale, and the ironstone (No. 38).

The conglomerate sandrock (No. 39) forms the bottom rock or bed of
the Coal Measures. It is a coarse, red sandstone, heavy bedded or mas-
sive, containing, often, a few red and white quartz pebbles, conglomerated,
but the latter are generally absent in the Indiana coal field. This sand-
rock is only pierced by the Crescent City Park bore in Vanderburg county,
and in neighboring wells, but is typically exhibited in adjoining regions
to the northeast and south.

The sub-conglomerate Coal A is only known by report. Its existence
in this region is, to say the least, problematical, and certainly of no eco-
nomic importance. The deepest bores report beds of limestone and sand-
stone, which are referred to the Chester beds of the Sub-Carboniferous
period. These bores were put down during the oil excitement, and are
not very reliable for minor details, but their steady concurrence, as to the
underlying limestone, is regarded reliable.

The foregoing gives a connected view of the surfacezphenomenon and
rocky structure of the county, as before stated almost wholly studied from
out-crops, bores and shafts in Vanderburg and Pike®counties, and in the
Greene River regions of Kentucky. Details will be’added for local infor-
mation.

LOCAL DETAILS.

With low water in the Wabash, the following section was observed,
following down the cut-off’:

SECTION AT NEW HARMONY:CUT-OFF.

Ft. Ft. In.
i Alluyium {river bottome)ehe s s % ve ot am g 980 1t 10, 00
P I S R ol o e TR ey e : . 20 to 10 00

3. Clay, sand, gravel, etc., sorted from glacial drift.. . 30 to 13 00
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4. Merom sandstone; massive in eastern parts, to the

west laminated . . . . . s L R, T R 50 to 20 00
5. Limestone, with fossils . . . . . . .. . .. v i - b0 2127100
8.7 eBlagkRhale-tr g 2s =t co o S s innr i e oy e
A8 U PPHR AR ORNE et s o e 8 N i e 10 to 0 00
8. Shalysandstone v . .o 5 .. . R e et o 10 to 40 00
9. Concretionary iron balls . . . . . " B R R ES 1 to 2 00
10. Calcareous shale, with fossils . . . . . T ki ity 1 to 2 .09
11. Black, sheety shale, with coprolites and fossil remains. 1%t0" 200
1= oW ER-RASE COAT - o fa v o oot oW s 505 Wiohspye Oto- =106
13. Gray shales, with plant remains to low water inriver 2 to 4 00
116 06

The lower sandstones of this locality present fossil casts of strong grow-
ing plants of the Permo-Carboniferous age, Calamites, Sigillaria and nu-
merous beautiful ferns. A Sigillaria preserved by Mr. Sampson was of
wondrous size. A part of the fossils seen in his collection were:
Lophophyllum proliferum, Bryozoans, Productus longispinus, P. punctatus, P.
costatus, Orthis Pecosi, S. lineatus, Athyris subtilita, Myalina Missouriensis,
Entolivm avieulatum, Bellerophon carbonarius, B. percarinatus, B. Montforti-
anus, Peurotomaria carbonaria, P. tabulata, P. spherulata, P. Grayvillensis,
Orthoceras Rushensis, ete., ete.

This section does not reach down to the bottom of the Upper Coal
Measures, and indicates that the horizon of the workable coals M., L. and
K. are from 200 to 500 feet below.

Continued rains directed attention to the eastern part of the 'cmmty.
A section was taken near the county line, at M. Gluck’s, southwest quar-
ter section 32, township 6, range 11, where the upper limestones were
well developed.

SECTION AT GLUCK'S.

BEsin:
| Do i Py 1 e R e e N e T L 20 00
RS RN TOBRE 75 25 3 Taaov, 300 S R e e Y S 4 00
Solft-Merom pandstone =" . & 4mpuin -t & 380 T atui s ey 26 00
Bhaly BandRIONE.. i~ w5 v-% $ wb e e s B ST 12 00
Blaa estone " vk - vom e, oo o 5 ey «. .3feetto 1 00

Calcareous argillite, with plates of chert of 2 inches to 8 inches,
and containing Spirifer Lineatus, Orthis Pecosi, Bellerophon,
Athyris, Productus, and crinoid stems and arms . . . . . . 3 00
Gray and buff' limestone, crowded with a crushed mass of above

FOBSLIB (" 52 ah v oaetact i sio & 6 Ry 5l 5 i A AR 8 00
Gray shaleinbrook v o % i v e w s bt el s T ey 2 00
76 00

An outerop of this flinty (hornstone) limerock was seen further on in
the West Franklin road, which has been a noted curiosity with geologists
who have made this region famous by their labors. At this point,
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although not well exposed, it would seem from the sloping outerops that
the whole thickness of this limestone had passed into clinky hornstone
(flint). At southeast quarter section 6, township 7, range 11, the Merom
sandstone is seen along the top of the hill, indicating a thickness of twenty
to thirty feet.

On the slope of the hill, near the residence of F. Finney, are three
sink holes, such as are so common in the region of the subcarboniferous
limestone, from ten to thirty feet in diameter. Their size indicates an
unusuzl development of limestone of this locality. These are the only
sinks seen in our Coal Measures. A large spring discharges the water col-
lected by them. At the southeast corner of the county, about a mile east
of West Franklin, the blufls expose a bold, precipitous face to the river.
The limestones, here parted by a slight layer of slate and thin plates of
the second rash coal, are elevated, with the Merom sandstone, by a local
anticlinal ridge, with strike from northeast to southwest, and dipping
slightly to the east, but rapidly, for a short distance, in the normal west-
ern direction. Much stone was formerly burned here, and at the village
below, for shipment to the southern market, but this lime contained so
much color and foreign ingredients that it could not successfully compete
with the purer article from Subcarboniferous. At this bluff, Mr. George
M. Priest (to whom I am indebted for section in bore and other favors),
in November, 1859, put down a test well, which, with the outcrops, gives
a good exhibit of strata, viz.:

PRIEST'S BLUFF SECTION, WEST HALF SECTION 19, TOWNSHIP 7, RANGE 11,

Outerop.

Ft. Tu.
COFEYBU 1 5 L5 5 iy e B st S L W BT s b b e AR 