20 GIEOLOGY OF INDIANA,

CLAY COUNTY.

T'his county is bounded on the north by Parke, on the
rast by Putnam and Owen, on the south by Greene, and
on the West by Sullivan and Vigo counties. Its topog-
raphy is marked by no very great diversity of surface:
the hills are low, and present but few mural precipices
where cut by the streams, being for the most part composed
of argillaceous and arenaccous shales, rarely flagstones and
thick bedded sandstones; they are capped with a thick de-
posit of glacial clay and gravel, with some boulders. A
large portion of the county may be termed level, and from
the tenacity with which the clay soil retains water, it is, for
a part of the year,inclined to be wet.  The principal water-
course is el river, a branch of the west fork of Whitc
river; it crosses the southern part of the county from east
to south-west, and thence in a south-east direction in such
a manner as to form a large triangular shaped bend; and
contains throughout this part of its course a succession of
remarkable horseshoe-like crooks; Birch cereek and Croy's
creck are fributaries of Eel river; the source of the former
is near the town of Brazil, and with its tributaries drains
the middle part of the county. 'The latter heads in the
northern part of Putnam county, and flows through the
north-eastern corner of Clay. The headwaters of north
and south Otter creeks flow through the middle and west-
ern portions of the northern townships, in a westerly di-
rection, forming. at their junction in Vigo county, Otter
creek, a tributary of the Wabash river. Jordan and Six-
mile creek are tributaries of Eel river, the former forins its
junction at Bowling Green, and the latter at Belleair.

The Wabash and IErie Canal, (now abandoned south of
Terre Haute,) passed through the south-west corner of the
county. 'The supply of water for this part of the canal
was obtained from the great reservoirs fed by Eel river and
Birch ereek.  Splunge creek reservoir contained four
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thousand acres, and the Birch creek reservoir, fourteen
hundred.

When these immense reservoirs were constructed, the
ground was covered by a dense forest growth, but the stag-
nant water killed the trees and caused the vegetation to
decay, thus loading the air with miasmatic poison to an
extent that jeopardized the health of the county for many
miles around; therefore, considering themselves aggrieved,
and sceing no chance for redress in the courts, the citizens
of that part of Clay county bordering on the reservoirs re-
solved to take the law into their own hands, and, assem-
bling in force, cut the embankments and let out the water.
Troops were sent out by the Governor of the State to
bring the guilty parties to justice, but resistance on the
part of the citizens seemed so determined, and the imprac-
ticability of keeping up the canal having become apparent
to most persons, it was finally concluded to let the matter
rest, and the reservoirs no longer exist except in name, so
that we could not even, at this time, find the exact locality
of the one fed by Birch creek, in order to mark its original
outline on the map.

The Terre Haute & Indianapolis and the Indianapolis &
St. Louis railroads cross the “block coal” field in the northern
part of the county, running nearly parallel with each other,
and only about five miles apart. The former is one of the
best managed railroads in the West.  The track is always
kept in the best of order, and the officers furnish every fa-
cility in their power to promote the large mining and manu-
facturing interests along the line of their road. Branch
roads or switches have been built to the blast furnaces and
to the most important coal mines now opened, both to the
north and south of the main line, as shown on the map ac-
companying this report, making, in the aggregate, about
fifteen miles of additional railroad facilities. Four passen-
ger and six regular freight trains run daily each way over
this road, and when it is borne in mind that nearly every
regular freight train “flags” another, and that fully one-half
of this business is derived from a very small part of the
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coal lands of this county, some idea may be formed of its
vast mineral resources, which are just beginning to be de-
veloped.

The Indianapolis & &t. Louis railroad is not yet com-
pleted, but the work of construction is being rapidly push-
ed forward, and it is confidently believed that trains will be
running through on this road early next summer. As this
road also crosses the “block coal” belt in Clay county,
some five miles north of the Terre Haute & Indianapolis
railroad, there is every reason to believe that it will furnish
along its line equal facitities for coal mines and blast fur-
naces.

Besides these two roads, a charter has been obtained for
a railroad to run from Newburg, in Warrick county, on the
Ohio river, in a northerly direction to Attica, in Fountain
county. This road will run through the central part of
Clay county, passing on its way through Bowling Green,
Center Point, Brazil, and Carbon. Being located in the
heart of the coal field, it will, when completed, afford fine
mining facilities from one end of the line to the other. As
nearly all the counties through which it will pass have
voted liberal donations to aid in its construction, there is,
consequently, a fair prospect that it will be built.

GEOLOGY OF CLAY COUNTY.
Clay county is situated on the eastern margin of the Il-
linois coal field, and contains within its area rocks belong-
ing to the following geological divisions, namely:
Subcarboniferous limestone.
Millstone grit.
Coal measures.
Glacial or drift.

"T'he subcarboniferous limestone formation embraces the
oldest stratified rocks found in the county. 'The only out-
crop of this limestone, which I saw, is exposed in the bank
of Jordan creek, where it cuts through a ridge, one and a
quarter miles northwest of Bowling Green, in the north-
east quarter of section eighteen, town eleven, range five
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west. At this point of exposure it is about ten feet thick,
and contains characteristic fossils.  Productus cora, Pentra-
mites pyraformis, Say. Sprifer incrassatus, Athyris subtilita,
and some fragments of unrecognized shells were seen.
Abovethe limestone,at this locality, there is about thirty feet
of arenaceous shale, with a considerable quantity of hydrated
brown oxide of iron. This ore occupies the same geolog-
ical horizon as the heavy deposits of iron ore found to the
south, in Greene county, and being on the “line of strike,”
or outcrop, from the latter locality, it may prove to be ex-
tensive and valuable; at least the indications are sufficient-
ly favorable to warrant me in recommending further search
by sinking a few shallow shafts along its out-crop. The
millstone grit epoch follows immediately above this lime-
stone in regular sequence, and is very variable in its litho-
logical character, and carries two or more coal beds. It is
sometimes represented by a massive, coarse-grained rock,
sixty to seventy feet thick, specked with peroxide of iron,
and is usually separated into two beds by a parting of
shale, with six to twelve inches of coal. At other points
the massive rock is entirely replaced by a great depth of
arenaceous shales, containing no coal. This massive rock
is quite soft when first quarried from the bank, but soon be-
comes very hard on being exposed to the influence of the
air. It varies in color from light buff to brownish red, and
can be quarried in blocks of large dimensions. At most
quarries it presents the character of a fair building stone.
Around Bowling Green the millstone grit is largely com-
posed of arenaceous shales, with here and there a layer of
very good building stone, specimens of which may be seen
in the jail, which is built of sandstone, quarried a short
distance south of the town. On the opposite side of the
ridge in which the sub-carboniferous limestone is exposed,
and in the same section, town, and range, the following sec-
tion is seen, the lower coal of which belongs, apparently,
just above the shales over the limestone. The connected
section for the locality of Bowling Green is therefore:
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Drift, gravel, and clay, . k S i
Shale and schistose sandstone, . 15 ft.
BoalTBE Wsts : ; X LA I
Fine potter’s clay, : : : 3 ft; 6 in.

Bluish-black argillaceous shale and rash-coal, 7 to 8 ft.
Coal A. (“block coal,”) . . Sl i

Fire clay with stigmaria, . : (i
Arenaceous shale, . : ! T aut
Subearboniferous limestone, ’ 1Ot
Low water of Jordan creek, . Sy

88 ft. 9 in.

Coals A. and B. were opened and worked to a small ex-
tent, for neighborhood use, by Esquire Elkins, of Bowling
Green. 'The quality of the coal is good, but the seams are
too thin to prove remunerative. The fire clay under B. is
light colored and very plastic, and is adapted for the manu-
facture of stoneware. The shales above A. are filled with
beauntiful coal plants, that are difficult to preserve, on ac-
count of the friable nature of the shale. Newropteris Los-
chii, N. hirsuta, Sphenophyltum Schilotheimii, and Pecopteris
arborescence ; large fruit, flattened trunks of Sigillaria,Lepi-
dodendron, and Calamites.

Descending the hill on the east side of Bowling Greens
the road cut exposes the following section :

Soil and drift, . v ' PSS U
‘Whitish-gray flagstones (placc bulldmg stone,) 20 ft.
Coal B, . . . : ? : 1 ft.
Fire clay, . . . . . : .2t
Silicious shale, . : s : ; s 13 ft.

66 ft.

A quarter of a mile beyond, in a ravine, there is to be
seen below this section three feet of coal-rash, resting on
hard, arenaceous fire clay. On going wp this ravine, the
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coal-rash rises rapidly with the hill, and before reaching the
top, it is united with the thin coal B., which is here over-
laid by a thin, schistose, rough weathering sandstone, with
marks of false bedding in places. Here, in the coal-rash,
we also find an abundance of compressed trunks of coal-
measure trees belonging to the same genera above noted.

Near Eel river, in the north edge of the town of Bow-
ling Green, some time before my visit to the place, a shal-
low bore was made, which passed through a thin coal,
(probably B.,) and the coal-rash of the above section. 1
was unable to learn any further particulars regarding the
strata passed through in this bore, or the depth of it, but it
is generally conceded that it is of but little depth. Sixty
or seventy feet would surely have reached the subcarbon-
iferous limestone, making a reasonable allowance for the
thickening of the siliceous rocks to the westward of the
exposure of this limestone on Jordan creek, in section eigh-
teen, town ten, range five west. The ridge of millstone
grit on which Bowling Green is situated, bears away to
the south, touching Eel river just below Belleair, where it
forms an abrupt escarpment on the east bank of the stream.
The upper part being a heavy bedded, rough sandstone, the
lower part shaley, with five or six bands of ironstone, in all
from four to six inches thick. The latter is underlaid by
shales and a thin coal. 'This coal was covered with water
at the time of my visit, it being in the bed of the river, and
is only exposed at low water. It is reported to be twenty
inches thick, and is probably the equivalent of coal A. The
section made of the rocks in the bank of the river, imme-
diately above the coal, which is in section thirty-four, town
eleven, range six west, and several hundred yards below
the bluff of bedded sandstone, is here given. (Three feet
of the lower part is given from report) :

Soil and drift, . 4 6 ft.
Blue argillaceous shale, with four to
six mcheq of ironstone, . 5 ft.

Schistose sandstone, with marks of
false bedding, . . ; . St
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Coal A., P 3 g . , 1 ft. 8 in.
Bed of Eel river, . z ] we Ue 1.0 2n.

20 ft. 8 in.
Coals A. and B. outcrop, also, in a ravine, near Mr. Kin-
caid’s house, in section twenty-one, town eleven, range five
west, where I obtained the following section:

Drift, . . - . s : o
Coal dirt, (B?), . : d . g - ft.
Siliceous shale, fissile, . . : . 10 feet.
Siliceous shale, compact, . g ; 2 ft.
Coal (A?) “block coal,” . s 1 ft.
Very white fire clay, . . : : 2to 3 ft.

Two hundred yards further down the branch, into which
the waters of this ravine run, the siliceous shale of the
above section is replaced by a compact sandstone, from the
base of which—and probably from off the coal—there
breaks up in the bed of the branch a spring of mineral wa-
ter, charged with carbonate of protoxide of iron, sulphate
of protoxide of iron, and other mineral salts, most likely de-
rived from the pyritic shales which form the roof of the coal.

From Bowling Green the millstone grit passes south-
ward in the direction of Hausertown, in Owen county, and
strikes White river at Point Commerce, in Greene county.
Another braich of the main ridge, which starts off from
the neighborhood of Hausertown, passes to the westward
of Worthington, in Greene county, and crosses White riv-
er at the point known as “the Ripple,” a few miles above
Fairplay ferry; and to the northward of Bowling Green it
skirts along the entire eastern boundary of the county, and
in places extends in tongue-shaped points far out into Put-
nam county. At the base of the millstone grit is the great
repository of limonite iron ore, not only in this State, but
likewise in Ohio, Kentucky, Tennessee, Illinois, Missouri,
Arkansas, and the territory of New Mexico. And in Clay
county we find more or less iron ore all along its outerop,
but the main deposits yet seen lie to the southward in
Greene county.
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When argillaceous shales predominate at the base of
this formation, the iron ore partakes of the character of an
earthy carbonate, and lies in bands stratified with the
shale ; where sandstone forms the base, the iron ore is a
silicious brown oxide.

The first variety of ore has been mined to a considerable
extent south of Eaglesfield, in the western border of Put-
nam county, and smelted at the Planet furnace, but the
expense of mining and transporting the ore to the furnace
was too great to prove remunerative, and the mines have
been abandoned.

The ore band is only four to six inches thick, and could
only be mined by removing a large amount of worthless
material, after which it had to be hauled two and a half
miles to the railroad. 'The silicious oxide of iron is found
in vast quantities in Greene county, and still further to the
southward, which leads me to infer that it will yet be found
abundant to the northward of that county, along the out-
crop of the millstone érit.

At no place along the line of my survey has the miil-
stone grit been represented by a conglomerate, or sand-
stone charged with quartz pebbles, but it varies in its litho-
logical features from a thick bedded sandstone, of various
colors, to silicious shale; its total depth is very irregular,
also, being much greater at some places than at others.

This frequent variation in the depth and character of
these strata, renders the study of the millstone grit epoch
very diflicult, especially in this region, and it is therefore
quite possible that I have, in some places, along the mar-
gin of the basin, committed the error of mistaking its
shales for coal-measure strata, and wvice versa, especially
where the country is level, and no well marked characters
can be found to serve as a guide; for it must be borne in
mind that in this part of the carboniferous basin the mill-
stone grit is coal bearing, and the quality of its coal ap-
pears to differ, in no respect from the true coal measure
beds, being, like them, “block,” or non-caking coal.
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COAL MEASURES.
In order to show more clearly the position of the coal

strata and subordinate formations in Clay county, a verti-
cal section is given, which represents the geological order

of the strata between Greene Castle on the east and Terre
Haute on the west, constructed from outcrops along the
line of the Terre Haute and Indianapolis railroad, and
from the record of deep bores. (See colored section.)

In the city of Terre Haute, at about the level of the
crossing of the Terre Haute & Indianapolis and the Ev-
ansville & Crawfordsville railroads, a bore was made for
Mr. Chauncey Rose, which went to the depth of seventeen
hundred and ninety-three (1793) feet, passing through the
carboniferous, and stopped in the subecarboniferous rocks,
just above the Marcellus shale, as I propose to show, by
the comparison of its section with that of other bores.

At Terre Haute, three horizons of salt water are noted
in the carboniferous strata, and there are probably others,
still lower down, that are not recorded, for the reason, pos-
sibly, that the brine above was not stopped out but allowed
to fill the bore for some depth below.* A “show of oil”’
and two oil-veins were passed, from the lower of which
there was a considerable flow of oil. The sulphur-water
which is found in the lower one hundred feet, rises to a
considerable elevation above the surface, with an irregular
pulsating flow, and is mixed with gas emitting a strong
odor of sulphuretted hydrogen, and leaves on the reservoir
a deposit of sulphur. The analysis made of this water,
for Mr. Rose, by J. G. Pohle, M. D., indicates that it pos-
sesses fine medicinal properties. From one gallon of the wa-
ter he obtained 365.067 grains of solid matter, composed of

Chloride of Sodium, : . 316.000 grains.
Chloride of Magnesium, . S48 S
Chloride of Calcium, 4 . 4.816 “
Chloride of Potassium, . 4 15289 “

# Since writing the above T have been credibly informed that good brine was reached
at several horizons in this space, and that at thirteen hundred feet a brine was struck
which indicated 13° on Baume's Saltometer. Fifty gallons of brine of this strength
will make one bushel of salt, fifty-six pounds.
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Bicarbonate of Soda, . . 520 grains.
Sulphate of Lime, . ; / 2325 «
Bicarbonate of Magnesia, - 6420, .«
Bicarbonate of Lime, ; . 25,026 4
Silicie Acid and Alumina, ! 1.200 s

Nitroginous organic matter, s 1 0D 10 ¢
Bromide of Magnesium, . trace.
Sulphate of Calcium, ‘ . vltrace.
Phosphates of Lime, . trace.

Also, Sulphuretted Hydrogen, and
Carbonic gas.

365.067 grains.

For the record of the bore at Reelsville, on the Walnut
Fork of Kel river, in Putnam county, I am indebted to
Mr. David N. Barnett, who lives a few miles south of the
well. This bore is twelve hundred and forty (1240) feet
deep, and notwithstanding it commences by the railroad
levels, one huudred and seventy-six (176) feet above Terre
Haute, it starts in strata that are geologically seven hun-
dred and fifty-four (754) feet below the surface at that
place, and penetrates strata that are two hundred and fifty
(250) feet below the bottom of the Terre Haute artesian
well.

This difference in the geological horizons of the two
places is readily accounted for, by a very slight dip of the
strata to the west. At Reelsville four horizons of salt
water are passed, one in the subcarboniferous limestone,
two in the subecarboniferous sandstone, and the fourth be-
low the Marcellus shale, and probably in the Devonian.
Near the bottom of the well, and in silurian strata, arte-
sian sulphur-water is reached, that appears, from the taste,
to be very similar, in its mineral constituents, to the artesian
water at Terre Haute. It rises in a copious stream to the
height of twenty feet, or more, above the surface.

Another great well was bored for oil, at Lodi, in the
south-west corner of Fountain county, which passed
through five distinet horizons of salt water, one in the
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coal-measures, another at the base of the millstone grit,
and three in the subcarboniferous sandstone; the Im\(r
brine, marked seven and a half degrees of BaumC bcmn
equal in strength to the brine at Kanawha.

Fora d(.nulcd highly interesting and accurate record of
the bore at Lodi, I am under obligations to Mr. John Col-
lett, of Eugene, in Vermillion county, Indiana, who care-
fully examined the borings as they were brought up, and
noted down his observations at the time, in a book which
is replete with information concerning the materials passed
through. At about the same geological level as in the
well at Reelsville, a most remarkable stream of sulphur-
water was reached, which rushed with tremendous force
up a ten-inch tube to the height of forty-three feet above
the level of the ground, and discharges about one hundred
thousand barrels of water per day. An analysis of this
water was made by Dr. Pohle, from which it appears to
be one of the most remarkable and valuable medicinal
waters found in the world. Around the well sulphur is
deposited in solid flakes on every substance which is
reached by the spray from this gigantic fountain, and the
odor of sulphydric acid may be readily perceived, under
favorable conditions, at a distance of half a mile from the
well.

The Marcellus shale, which is also found in the Lodi
bore, being everywhere a black bituminous rock, that will
burn when thrown on the fire so long as the bitumen lasts
with which it is charged, but its stony substance remains
unchanged, and though often mistaken by the uninitiated
for coal, on account of its color and limited inflamability,
it is entirely worthless for fuel; but, on account of its
marked features and great depth, being seventy feet at
Reelsville and sixty feet nine inches at Lodi, as shown by
the bores; it is of special importance as a guide to the
geologist, from its forming a conspicuous horizon that is

readily recognized by the well-borer.
Now, taking this Marcellus shale as an established base,

and arrange accordingly the sections of the three bores,
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just spoken of, side by side, as shown in the accompanying
diagram, No. 1, and assuming that the bore at Terre
Haute stopped near the top of the Marcellus shale, a re-
markable correspondence of the strata is perceived in the
two bores, the agreement being almost as close as one
could expect to find in two bores at a much less distance
apart. .

As we go westward the subcarboniferous limestone ap-
pears to have given place to shale and sandstone.* The
former is three hundred and twenty feet thick at Reelsville,
but is only thirty-seven feet thick at Terre Haute, and was
not found at all at Lodi—though a few feet of limestone,
equavalent to the Keokuk limestone, is seen at the base of
the millstone grit at Williamsport, about twenty-five miles
a little east of north, from the former place.

In the record of the bore at Lodi, Mr. Collett, for whose
opinion I have great respect, marks the base of the con-
glomerate at five hundred and sixty-five feet; but in this I
must differ from him, and place it as shown in Diagram
No. 1, at the depth of two hundred and three feet and nine
inches. In justification of this correction, it may be well
to state, that the millstone grit is found a few miles to the
northeast and south of Lodi, and is universally along the
margin of the basin, overlaid by coal seams, with no great
space intervening, and very often coal is found below it.

The horizons of salt water correspond so completely in
the two bores that we are at once led to conclude that
throughout Clay county, and the entire coal field of this
State, deep wells are likely to reach good salt water, equal
in strength to the brines on the Kenawha river in Virginia
at about the levels indicated on the section of the bores in
the preceding diagram.

On account of the great development of the subcarbon-
iferous sandstones and shales in which petroleum is found
so abundant in Pennsylvania, Ohio, and West Virginia, our

“This is not shown on the colored section. The depth of the limestone at Reelsville is
carried through to Terre Haute. The limestone, as we go west, appears to be displaced
by sandstone and shales that are synchronous with the limestone at Reelsville.

S. G.R—3.
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prospect for oil in this part of Indiana is not so discourag-
ing as geologists have, heretofore, been led to believe. In
fact, from the present evidence, there is strong probability
that oil may be found in sufficient quantities to pay for
working. The few unsuccessful wells that have been bored
in Indiana serve by no means to definitely settle the ques-
tion with regard to the possibility of finding oil in paying
quantities, ner to discourage further efforts in its search.
In Pennsylvania, and elsewhere, we find numerous wells
bored that fail to reach oil; indeed, it is a well established
fact that barren wells are more numerous than productive
ones in the most highly favored oil territory. Measuring
from the Marcellus shale (on Diagram No. 1) upwards, the
gpace between it and the millstone grit, at Reelsville, is one
thousand feet; at Liodi, seven hundred and ten feet; and at
Perre Haute, (assuming that the bottom of the bore at that
place is near the top of this shale,) one thousand and thir-
ty-eight feet. Now, since the colored section is made to a
scale of two hundred feet to the inch, in vertical height, the
depth to which a bore will have to go to strike the oil or
brine horizons, at any given point between Greencastle and
Terre Haute, may be readily determined with a remarka-
ble degree of accuracy.

From Reelsville, in Putnam county, the strata dip to the
westward at the rate of about thirty feet to the mile of
horizontal distance. 'T'his low rate of dip is not rendered
perceptible unless followed to some distance, when the
changes it brings about in the strata are made wonderfully
manifest. 'I'he subcarboniferous limestone and millstone
grit are carried below the surface; the former seven hun-
dred and fifty-four feet below the crossing of the Terre
Haute & Indianapolis and the Evansville & Crawfordsville
railroads at Terre Haute, which point is four hundred and
eighty-three feet above high tide of the Gulf of Mexico,
and about fifty-two feet above the low water of the Wa-
bash river.

The coal measures make their appearance along the line |
of this section, in Clay county, increasing rapidly in thick-
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ness as you proceed toward the Wabash river, and for some
distance beyond that stream in Illinois. As the strata in-
crease in depth, the beds of coal disappear, and are replaced
by shale and other rock. Their absence being first noticed
in the lower strata in Marshall county, Illinois, not more
than twelve miles west of the Wabash river, where, not-
withstanding a still greater development of the coal meas-
ures, by the acquisition of superior strata, we see they are,
nevertheless, barren of coal beds of a workable thickness,
from the upper to the lower strata.

The following diagram (No. 2) exhibits a connected sec-
tion of the coalmeasures and coal beds in Clay and Greene
counties, extending down to the base of the millstone grit,
which contains two or more coal beds, one of which is of
good workable thickness. The short time that has yet
been given to the survey of the coal field in this State ren-
ders it highly probable, as I make no pretensions to infalli-
bility, that some errors may still exist in regard to the plac-
ing of the seams of coal in this section. It is, therefore
only provisionally given at this time, in order to facilitate
their study.

The space between coals B and F appears to be barren
of coal seams in the counties examined, and a skip in the
order of lettering has been made, with the expectation that
coal-beds will be found to fill out some of the blanks, at
least in other parts of the State.

Coals A and B are to be seen along the eastern border
of Clay county,and in places some miles beyond, and
within the limits of Putnam county; but here, so far as yet
discovered, they are too thin for profitable working, espe-
cially while thicker beds can be had close by. The quality
of the coal is generally good but variable, being, at some
places, non-caking, or “block,” and at others “caking-
coal.”

‘Where the former character prevails, these coals will
answer for making iron in blast-furnaces.

On the east side of Bowling Green, and at the foot of a

avine, the space between coals A and B is twelve to fifteen
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feet, which gradually diminishes as you ascend to its head,
where they unite in one seam from one and a half to two
feet thick. Coal A ranges from one and a half to three
feet in thickness, but B seldom exceeds one foot. As these
coal seams have already been alluded to in connection
with the millstone grit, and the horizon at which they may
be found being clearly set forth in the connected section,
I will now proceed to speak of the more important coals,
from a manufacturing point of view, to be found within
the entire limits of the great western coal field.

These coals are marked F, I, and K, on the connected
section, and may be referred to as “lower block,” “main
block,” and “upper block-coals.”

The main “block-coal,” I, ranges from three feet eight
inches to four feet four inches in thickness, and the lower and
upper coals from one foot six inches to three feet six inches.
They were first mined in the vicinity of Brazil, and are found
oceupying a belt that, in Clay county, is from three to ten
miles in width, and in length extending from the northern
limits of the coal basin, in Warren county, as far south as
the present limits of my survey, in Greene county; and it
‘is my opinion that it will be found still farther south.

“ Block-coal” is a name used by miners to designate a
variety of non-caking bituminous coal, which was first dis-
. covered on the western border of the Appalachian coal-
field, along the Mahoning valley, in the State of Obhio,
where it is also extensively used in blast-furnaces, direct
from the mine. In many respects it closely resembles the
Scotch “splint” coal; it is free burning, contains a small
amount of white ash, is remarkably free from sulphur, has
a splinty fracture, and emits a dull ringing sound when
struck with the hammer. The beds of this coal are tra-
versed by narrow vertical fissures, that are, nevertheless,
quite distinct, the main system of which run a little east
of north, and being crossed at right angles by others, they
separate the coal strata in such a manner that the coal may
be mined in large cubes or blocks, which exhibit the whole
depth of the bed—hence the probable origin of the name
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Diagram No. 2. ‘;
CONNECTED SECTION OF COAL MEASURES IN CLAY AND GREENE |
COUNTIES, INDIANA. i

SpACEs.
Feer | Ix. Feer | IN.
23 Drijt.
43 [ SR .
| 19 Hard-Pan.
- .

1 6 | Sandstone with Iron Ore.

— 4 Coul A"

Fire Clay.

-1
]

| ! 1 | 6 | Sandstone.

s % 12 9 | Shale.
i
da B SO, g Y
| :*ﬁ 6 | Fossiliferous Iron Ore.
j J 7 | 7 |Shate.
} } —31 | | Bituminous Shale.
AR RIS | Coal M.
l 5 8 | Fire Clay.
|
{ i\ 4 White Sandstone,
o — i)
30 5 Dark Sandstone.
|
i it O N,
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CONNECTED SECTION OF COAL MEASURES—Continued.

SPACES.
FEET “ IN. | FeeT (IN, >
| 2
| “\ 14 6 | White Sandstone.
> B
| 1 |
.' ’ | || Bituminous Shale.
7 Coal, L.
| 3 4 " | Fire Clay.
| |
b s — -
[ 4 6 | Sandstone.
1® | 2| E— ey S
| 1 6 | Bituminous Shale,
| | 2 6 | Fosgiliferous Limestone.
[ i — V| 1 78 [ Bituminous Shale,
T 10 coul &, (e ),
| 5 Fire Clay.
14 6
9 6 | Shale.
ST 7| Coul, .
4 Sandstone.
11
7 Fire Clay.
R &
- 4 | Coal I, Main Block.
! 10 ¢ |Fire Clay.
12 \ 6
| Bitumineus Shale.
|
| 3 9 | Fire Clay.
| —— e
| 4 | 6| Slate.
e PR B |
2 == [
|
| 6 Fire Clay.
|




SPACES, Frer IN.
Frer “'I | 2 | 9]|shate.
| 3 1 | Sandstone.
! 5 6 | Shale.
I ~ | [ 77| mituminous Shale.
“ 5| Coal, G.
AR il S N
‘ 4 White Sandstone.
! & o % | Dark Sandstone,
|
% 4 Shale.
I Uy [N Lt
| 2 Sandstone, Dark.
‘6— 2 | White Sandstine.
6 | Bituminous Shale.

263

CLAY COUNTY.

CONNECTED SECTION OF COAL MEASURES—Continued.

' 7
S
5
100
9

5 | Coal, ¥, (Lower Block).

| Fire Clay.

Sandstone.

Gray Shale.

Argillaceous and Silaceons Shales bored
into at Harmeny, Clay Co,
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43

CONNECTED SECTION OF COAL MEASURES—Continued.

SPACES.

Feer | IN,

IN. |

Millstone Grit, Shales and
Sandstone,

| Coal, B.

1 Coal, A.

| Argillaceous Shales.
| Heavy Deposits of Iron Ore.

|
|
|
|
|

| Sub- Carboniferous Limestone.
|

DMassive




CLAY COUNTY.
RECAPITULATION.
Feer IN. A
43 6
4. Coal, N. (Perring).
31 4 e s
G | Coal, M.
50
7 Coal, 1.. (Staunton).
14 2 g )
1 10 | Coal, K. (Upver block). ]
14 6
7 | Coal, J. 3 N
11 '
4 4 | Coal, I. (Main Block).
12 6
1 5 | Coal, H.
25 2
5 | Colt, G.
24 6
3 8 | Coal, F'. (Lower Block)..
263 3
2 Coal, B.
20 4 Millstone Grit.
3 Coal, A.
3 v
622 i Total.

Aggregate Thickness of Coals---28 9-12 Feet.
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“block coal.” The sides of the blocks are regular, and
usually stained with oxide of iron, which is probably
caused by the infiltration of ferrnginous waters along the
joints.  'When entries are driven across the main joints of
the block-coal beds, the face of the mine presents the zig-
zag, notched appearance, of a Virginia worm fence.

Block-coal has a laminated structure, and splits readily
into sheets, that have their surfaces covered with a dull-
black, soft, fibrous, carbonaceous matter resembling char-
coal; while, on the other hand, it is difficult to break in
the opposite direction to the laminae ; and this fracture ex-
hibits a splinty structure marked by alternate layers of
dull and shining black coal. In coking, it scarcely swells
or changes form, and never cakes or runs together. It is
this latter character which gives to the “ block-coal” its
peculiar value as a fuel for smelting iron ores, while it has
sufficient bitumen—in the form of gaseous matter—to ren-
der it highly inflammable; and the blocks retain their
shape until burnt to ash, in such a manner as will admit
the ready passage of the blast and flame through the en-
tire mass of fuel, ore and flux.

On the other hand, the bituminous, caking-coals, of
which the Pittsburg coal may be taken as the type, swell
and run together, so that the blast cannot force the flame
through the contents of the furnace, and the whole mass
becomes chilled for want of suflicient heat to melt the ore.

By reference to the map of Clay county, which accom-
panies this report, the outcrop, and mining-shafts, and all
coal-beds, are designated by a black square (), and the
equivalency of the coal-beds by letters, corresponding with
those of the continuous section.

In the northern part of the county, and in the vicinity of
the Terre Haute & Indianapolis railroad, numerous shafts
are sunk, and a great many bores have been made for the
purpose of determining the extent and limits of the main
“ Block” coal-bed (I). My researches go to show that
that portion, at least, of the coalmeasures in which this
¢ oal is found, is much disturbed by horsebacks and other



48 GEOLOGY OF INDIANA.

irregularities in the strata; hence the manifest necessity of
making frequent bores over level tracts of land, where no
outcrops are to be seen, in order to ascertain the best loca-
tion for sinking a mining shaft, and to acquire the assur-
ance that a wave in the rocks has not broughtup the strata
of coal to a position that left it liable to be cut away by
the disintegrating forces which covered this county with
debris during the glacial epoch.

The spaces between the upper, middle and lower “block™
coal beds, (K., I. and N,,) are subject to great changes, as
will be shown by the sections which are to follow, and I
have reason to believe that, in some places, two of these
coals are united in one bed. Then again, on going west
from Brazil these spaces are seen to contain one or more
intercalated seams of coal. East of the Planet furnace, on
section twenty-two, town thirteen, range six west, the sand-
stone, which locally overlies coal I, outecrops in a small
branch of Croy’s creek. The coal below it is worked by a
shaft at the furnace, and also by another shaft (the Star
mine) one and one-quarter miles northwest of the former,
on the northeast quarter of section twenty-one, in the same
township and range. Both of these mines are owned and
worked by the Indianapolis Rolling Mill Company, and 1
am indebted to Mr. E. Jones, foreman at the furnace, and
to Mr. Haggert, superintendent of the mine, for much in-
formation and valuable assistance in obtaining an accurate
detailed section of the shaft at the “ Star Mine,” which is
eighty-seven feet six inches in depth; seventy feet to the
bottom of the coal.

SECTION OF STRATA IN “STAR MINE.”

Red clay, : : . ‘ . 14 feet 7 inches.
Hard pan, . - o ’ ; . 4 ft
‘White sandstone, . g : SeR3 Thi6.in,
Silver-gray sandstone, . : Lt
Blue argillaceous shale, . . : 1. £t
Light-gray sandstone, with carbonaceous

markings in the seams, . - 2 fti 1d.db.
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Blue argillaceous shale, . . . 3 feet 3 inches.

Block coal, I, . ) : 5 4 feet 8 inches.
Soft, dark fire clay, containing roots of

plants, . : a ' 3 feet 6 inrhes.
Light-gray sandstone, in the bottom of
shaft, : ; : : ; 15 feet.

87 feet 6 inches.
This shaft is located in a small basin, as the coal ap-
pears to rise from it in all directions. The mine is reached
by a switch from the Terre Haute & Indianapolis railroad,
and the coal is used for making iron at the Planet furnace,
which is owned by the same company as above mentioned.
For manufacturing iron, this coal is not surpassed by
any in the county, as may be seen by the following exhib-
it of its anaysis:
Specific gravity, 1.264; weight of a cubic foot, 79 lbs.
Ash, white,” ¢ " % 25.
Bk pogal® 64'00"% Fixed carf)’ou, S 6?%

SRS B0 ¢ : WRTET I H5a % Peiiiillihy
Volatile matter, . 36.00 Giab, .’ -7l Donign -<Bex

100.00. 100.0.

The structure of the coke shows but little change from
that of the coal. Itis not swollen and puffed out, but lamel-
lar, dense, and without lustre. The large amount of fixed
carbon, and the small quantity of ash and water which this
coal contains, gives it a higher rank for heating purposes
than is possessed by the caking coals brought to Indianap-
olis frorn Pittsburg. An analysis was made of a picked
specimen of Pittsburg coal, obtained from one of the Ind-
ianapolis coal dealers, and is here given for the sake of
comparison:

Specific grivity, 1.189; a cubic foot weighs 74 Ibs.

: Ash, white
Coke, . . . . .879. 0 & 4 carb:)n, .

Water, . SENE I .0.
Gad, ey i cneldlilg

[
i
[ o]

Volatile matter, . 42.1.

100.0. 100.0.
S. G. R—4.
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Coke very much swollen and puffed out; form of the
coal quite changed. It contains 4.6 per cent. less carbon
than the Star mine coal, but has less ash and less moisture.
The latter quality adds to its value, while the loss in car-
bon depreciates it. '

~ The superiority of the Star mine coal for fuel is due,
mainly, to the fact of its being an open, free-burning coal,
that ignites readily, and will reach the initial heating point
in a much shorter space of time than the Pittsburgh coal,
which property renders it of great value as a steam produ-
cing coal, and incomparable for locomotive use.

Going south from the Planet furnace, and before reach-
ing Harmony, a village on the Terre Haute & Indianapo-
lis railroad, the coal strata outerop or have been removed
by denudation, as a bore made at that place to the depth
of one hundred feet—after passing through the drift or
glacial depost—was in argillaceous shales to the bottom,
and passed no coal.

At Knightsville,” two miles west of Harmony, on the
Terre Haute & Indianapolis railroad, the main “block”
coal, I, is mined by the Western Iron Company to supply
their two blast-furnaces. The following analyses were
made of two specimens of coal taken from these mines,
that possessed the general appearance of all the coal taken

from this bed:

(a.) Specific gravity, 1.176; a cubic foot weighs 73.5

pounds. jody 5
o , Ash, white, ) . - 3
Coke, . . 601 ; Fixt:d Carbon, . : 59.8
Volatile Matter, 39.9 i G0 o0 et S0 e
100.0 100.0

Form of coal but little changed in coking, and it does
not cake and run together.

(b.) Specific gravity, 1.167 ; a cubie foot weighs 72.93
pounds.
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3 = ( Ash, white ’ ’ 4 2.0
Cok : . 59.0 ; d
ik S % Fixed Carbon, . ’ 57.0
s Water. : ) aie 8.0
Volatil tt - :
SIS Eant Y % Gas, ; : : g 33.0
100.0 100.0

Character of coke same as in the preceding.

At ;the Western Iron Company’s Furnaces, the sand-
stone over the main coal is not so thick as it is at the star
mine, and the shaft is only forty feet deep, and the coal
averages three feet nine inches in thickness. Going to the
northwest of these furnaces, the coal strata rises, so that i
two hundred and seventy yards from the shaft, it may be
reached at the depth of eighteen feet.

I am under obligations to Mr. William Watson, super-
intendent of the Western Iron Company’s works at
Knightsville, for the following instructive sections of bores
made under his supervision on the Bahan farm, in the
south-west quarter of section 21, township 13, range 6,
west

(No. 1.)—

Surface, soil and clay, ¥ £

Soft clay and sand, 2 ft.

Hardpan, 4 ; . . ¥8: 1610 in.
Hard clay and sand . .13 ftv 2in.
Soft brown clay, with dnftwood 2 ft. Oin.
Soapstone, . 1 ft. 8in.
Coarse gravel and sand - ft. 4 in.
Hard clay and sand, 8 ft. 6 in.
Sandstone, 0:ft, 20 im.
Soapstone, 6 ft. 5in.
Coal K (top seam), 0 ft.  1in.
Fire Clay, 1 b Tins

59 ft. 3in.
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(No. 2.)—Section of bore on same farm:

Surface and Clay, . . | - 7.1k ©6in.
Soft clay and sand, . . ’ 7 ft. 0in.
Hardpan, . . R Itoe "Oiae
Hard brown \dndthllL‘, ‘ 3 5 ft. 2in.
Potters’ clay, probably the under

clay to coal K, . : . : 1ft. 2in.
Blue slate, v 4 Y % 2 ft.=2vin;
Iron ore, - : : . : 0 ft. 3in.
Blue slate, . 4 £ : ! 2 ft. 2in.
Iron ore, ) 3 - : ) 0 ft. 1in.
Blue slate, ; ; . : 1ft. 5in.
Iron ore, s i ! ; : 0 ft. 1in.
Blue slate, : " : 0 ft. 7in.
Slate, with thin sandston(- 2 : 1eftrc89n
Soapstone, . d5ed, ‘ . 5 ft. 3 in.
Sandstone, . 5 3 Gl . 26 ft: 1% in.
Slate, y ; : : ¢ 0 ft. 1in.
Coal I, . : : ; : : 4 ft. 3in.
Fire clay, . i . : : 0 ft. 0 in.

65 ft. 9% in.

The fire-clay, 43 feet 9% inches above coal I, is probably
the under clay to coal K.

(No. 3.)—Section of bore on same farm :

Surface-soil and clay, . . o 8 ft. 6 in.
Soft clay and sand, . ; z 7 ft. 0 1in.
Hardpan, . . : E 2 ft. Oin. -
Hard sandstone, . : ‘ 6 ft. 1% in.
Soft, bluish sandstone, . : : 7 ft. ~6in:
Coal K, top seam, . : . 2 ft. 2% in.
Rash coal, . - . ; ” 0 ft. 6 in.
Fire-clay, good quality, . : 4 ft. 9in.
Sandstone, . : ; : 0.4t "24n.
Light-blue sandstone, : 2 9 ft. 6% in.

Rotten limestone (?) . : : 3 ft. 8in.




CLAY COUNTY. 53

Blue shaly sandstone, ’ y 9 ft. 2in.
Sandstone, . : . , 10 ft. 5% in.
Coal I, main « Blo(k & : - 4 ft. 2in.
Fire-clay, . : ' # e 0 ft. 0in.

72 fte. [ 9:in.

The space between I and K, in this bore,is 42 feet
inches—very nearly what it is in bore No. 2, assuming its
place to be above the potters’ clay.

(No. 4.)—Section of bore on the same farm, near the out-
crop of coal I:

Surface soil and clay, ; ’ 6 ft. 6 in.
Soft clay and sand, : TS 8 ft. 6 in.
Brown hardpan. ; A ‘ 6 ft. 6 in.
Bluish hardpan, . - e 5 ft. 6 in.
Soapstone, > ' ° 8 ft. 4 in.
Coal I, main « Blook Yt TPORT 2 ft. 6in.
Rotten coal, - i A ; 1ft. 1in.
Fire-clay, . : ‘ ils e 6 ft. 5 in.
Sandstone, 4 ; ; . 3 ft. 3in.
Pale blue slate, . ' : . 1ft. 9in.
Arenaceous shale, . : . 2 ft. 2in.
Blue sandy shale, . : T 4 R
Coal F, . . " } y 1ft. 7% in.

66 ft. 9% in.

At “Weaver's Switch,” half a mile west of Knightsville,
a shaft was sunk, in 1862. by Mr. John Andrews, who
superintends the mines of Andrews, Butch & Dickson,and
passed through the following material :

Drifts. .. i ’ . . 18 ft. Oin.
Dark-gray sandstone, lower part
soft, and mixed with coal, . 6 ft. 0 in.

Coal T, ' . 4 ‘ . 0 ft. 6 in.




54 GEOLOGY OF INDIANA.

Fire-clay and argillaceous shale, . 12 ft. 0in.
Sandstone, . . y : : 4 ft. 0 in.
Goal 7 | . ; . . - 1 ft. 8in.
Hard arenaceous fire-clay, . . 4ft. Oin
The shaft ends here; but a bore
was made which passed through
strata as follows, viz:
Very white sandstone, coarse
grained, and excellent for
building purposes, may an-

swer also for making glass, « 121 0in,
Bluish, argillaceous shale, . ¢ 1:d64E -0 dn.
Argillaceous shale, soft, and

easily bored, : ’ an 66 0.

143 ft. 2 in.

The coal in the “ Weaver-Switch ” shaft dips one foot
in twelve to the east, and thirty rods in that direction, from
the above described bore, Mr. Andrews put down another,
which passed through the following strata, viz :

Drift,” . . . . . ; STkt Ghdn.
Coal I, ; : : - ; 4 ft. 0in.

A few yards from this he sunk a shaft to coal I, which
he found at the same depth as indicated by the bore, and
from the bottom of this shaft he bored sixteen feet, to coal
F, passing through the same material found in the “Weav-
er-Switch” shaft.

As coal 1 has no substantial roof above it at this place,
it could not be worked economically, and the shaft was
abandoned.

At Brazil, and to the eastward and northward of that
city, and along South Otter creek, coal I is mined in many
places. The following list comprises the most prominent
of the coal mining companies of that section: Garlick &
Colling, three mines—one in south-east quarter of section
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25, township 13, range 7 west, and two others in the south-
east quarter of section 24, township 13, range 7.

The following is the result of an analysis of a charac-
teristic specimen of coal from the first named mine.

Specific gravity, 1.230; a cubic foot weighs 76.87 lbs.

L] P
Ash, lead color. ; ! 3.0
Cok ol s NS ) :
B = Fixed carbon, . X 87.5
- 5 Water, . o A g 8.5
Volatile mater, 39.5 g 20 b s . 310
1.000 1.000

The structure of the coal was but slightly changed in
coking, and the coke was brilliant, dense and brittle; the
large amount of water found in this coal, may be owing,
in part, to the fact that, the specimen analyzed was fresh
from the mine, and had been exposed to a rain storm the
night previous.

Andrews, Butsch and Dickson, three mines; all on the
east half of section 30, town 13, range 6.

Strain & Schurmann, one mine in. the north-west quar-
ter of section 31, town 13, range 6.

Jane Ernhart, one mine in the north-east quarter of sec-
tion 30, town 13, range 6.

Otter Creek Coal Company, one mine in the south-west
quarter of section 19, town 13, range 6.

—— Jones, one mine in the north-east quarter of section
26, town 13, range 7 west.

Dr. Mansur Wright, two mines in the north-east quarter
of section 25, town 13, range 7 west.

Clay Coal Company, one mine in the north-west quarter
of section 19, town 13, range 6.
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Niblock Coal Company’s mines in the north-west quarter
of sBetion 19, town 13, range 6.

McClelland and Son, one mine in the north-west qaarter
of section 17, town 13, range 6.

Indiana Coal Company’s mines, in the north half of sec-

tion 17, town 13, range 6. #

Indianapolis Rolling Mill Company, two mines ; one at
the Planet Furnace, in the south-east quarter of section 22,
town 13, range 6, and one in the north-east quarter of see-
tion 21, town 13, range 6.

The above list, I think, comprises all the points at which
the “ Block ” coal is being worked north of the Terre Haute
and Indianapolis Railroad. A list of the openings south
of the railroad will be given in due order.

The Upper, Middle and Lower ¢ Block” coal seams all
out-crop between the house of Mr. John Andrewsand Mrs.
Jane Ernhart’s mine, on a small tributary of South Otter
Creek. The upper seam, K, is overlaid by a fossilferous
limestone, in which I found Productus cora, P. semireticu-
latis, P. Wabashensis, Spirifer cameratus, Chonetes mesiloba,
Athyrus subtilita, and large encrinite stems.

In the following section, obtained at Andrews, Butsch
and Dickson’s shaft, just back of Mr. Henry Ashley’s resi-
dence, this limestone is eleven feet thick.

Section of strata, passed through in the shaft just named,
ou Mr. Ashley’s land, one mile east of Brazil:

Soil and drift, . - " o R RS,

Fossiliferous limestone, . . 11 ft. 0 in.
Blueish soapstone, . . 6ft. Oin.
Coal, K, (Upper “Block ”) ¥ 1ft. 6in.
Gray shale, : . 16 ft. O in.

Thin bedded, llght-colored sand-

stone,containing reddish bands

colored with protoxide of iron, 18 ft. 0 in.
Stiff blueish, argillaceous shale, . 1ft. 4 in.



CLAY COUNTY.

<

This shale varies in thickness from 0. to eight feet.

Coal I, main ¢ Block,” 2 : 3 ft. 10 in.
Good fire clay for pottery, . o AT ORI GE
Hard siliceous clay, mixed with

iron balls, . : : 6 ft. O in.

The shaft ends here, and flom
this point they bored into

Hard blueish shale : 1 R
Soft sandstone, with layers of

yellowish clay, d : R e e T
Coal, F, A . : 3 B 1 s S
Fire clay, ; ?
Argillaceous and sxlxceous shale, 60 ft. 3 in.
Gr'l) shale, with iron balls,. o 8.4t Oin,

177 ft 8 in.

This section carries us down to the shales that were
bored into at Harmony, and proves, I think, the absence of
coal seams in this part of the basin between coal F, and
the heavy sandstone of the millstone grit.

The section of the shaft on the railroad, in Brazil, is re-
ported as follows:

Soil and drift, . : . 40 5 0.in,
Limestone, . ; . . y 4 ft. 0 in.
Argillaceous shales, . . : . .28 ft.. 0in.
Coal, K, ; : ; ‘ . 0 ft. 10 in.
Sandstone, 5 ‘ : - . 28ft. Oin.
Shale, . ¢ - : 2°ft. " U'1in;
Coal, I, main “ Bloc)\ P8 3 .. 3 fh. S
Fire clay, . - ; : g 6 ft. 0 in.

82 ft. 1 in.

A bore was made to a considerable depth below the bot-
tom of the shaft, finding no coal,and passing through noth-
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ing but argillaceous shale. The depth of this bore could
not be ascertained exactly, but is supposed to be about one
hundred feet.

In many of the shafts and bores made in this part of

Clay county the limestone above coal K, and the sandstone
between K and I are wanting, their places being filled by
shales. .
Along the Indianapolis & St. Louis railroad, and on
North Otter creek, the “block” coal bed I is seen in many
places where it is of as good quality for manufacturing pig
iron as any found on South Otter creek, or along the Indi-
anapolis & Terre Haute railroad; and the building of the
former road will enable the proprietors of coal lands to
open up and develop the mineral resources of a large area
of the “block” coal field now locked up from market for
the want of transportation.

The town of Carbon, recently laid off, on the Indianapo-
lis & St. Louis railroad, is situated about the middlec of the
northern tier of townships in Clay county, and occupies a
position in the very heart of the “block”: coal belt that is
most favorable for mining operations and the erection of
blast-furnaces for making pig-iron. The coal mine of Me-
Clelland & Sons is reached by a switch or branch road from
the Terre Haute & Indianapolis railroad, and is now one
of the most northerly mines worked in the county; and in
order to show the persistent good quality of the “block”
coal, as you go north from Brazil, a characteristic specimen
from this mine was subjected to analysis, and gave the fol-
lowing result:

Specific gravity, 1.279; a cubic foot weighs 79.93 Ibs.

o Ash, Whitesr ., .. .. nlhio.
St ats - - - 56’2§Fixéd carb(,)n, S AN,

Volatile matter, . 43.8. g;zte"’ o o RS 3g(s)
s B v 8.
100.0. 100.0.

The form of the coal is but slightly changed by coking;
coke lamellar and semi-lustrous. This coal is on section
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17, town 13, range 6 west, about one and a half miles south
of Carbon, and has been successfully used for making pig-
iron, in the furnace of the Lafayette Iron Company and in
the Brazil furnace.

South of the Terre Haute & Indiandrmlis railroad, the
main “block” coal bed has been opened at the following

places, viz:

Ormsley Coal Co., on sec. 12, town 12, range 7 west.
General Pierce, on sec. 18, town 12, range 6 west.
Crawford & Co., on sec. 7 and 8, town 12, range 6 west.
David N. Barnett, on sec. 10, town 12, range 6 west.
Western Iron Co., on sec. 28, town 13, range 6 west.
V. Raab, on see. 11, town 12, range 6 west.

Lucas, on sec. 16, town 12, range 6 west.
McCullough, on sec. 15, town 12, range 6 west.

B. Payne, on sec. 14, town 12, range 6 west.
Steadman, on sec. 4, town 11, range 6 west.
Gillfillan, on sec. 10, town 11, range 6 west.

J. Moss, on sec. 9, town 11, range 6 west.

G. Moss, on sec. 16, town 11, range 6 west.

C. Moss, on sec. 9, town 11, range 6 west.

Ashboro, on sec. 17, town 11, range 6 west.

J. Fisher, on sec. 11, town 11, range 6 west.

Ely, on sec. 11, town 11, range 6 west.

SOUTH OF EEL RIVER.

Goshorn, on sec. 10, town 10, range 6 west.
Rowe, on sec. 10, town 10, range 6 west.
Cole, on sec. 10, town 10, range 6 west.
Kilmer, on see. 21, town 10, range 6 west.
Croft, on sec. 33, town 10, range 6 west.
Leisty, on sec. 28, town 10, range 6 west.

P. Barrick, on sec. 34, town 10, range 6 west.

South of the Terre Haute & Indianapolis railroad, the
main “block” coal bed averages about the same thickness
as it does north of the road.
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The Ormsby Coal Company were not ready to begin
operations at their mine south of Brazil at the time of my
visit, but they have since laid a railroad track from their
mines to the main trunk at Brazil, and their mines are now
in complete working order. . Their coal has a good reputa-
tion, both at home and abroad—being, for the most part,
shipped to Chicago, where it is used for manufacturing iron.

Coal from Barnett's mine, three and a half miles south-
east of Brazil, on section ten, town twelve, range six west,
is hauled in wagons to the furnaces at Knightsville and
Brazil, and is considered the best coal yet used in this part
of the basin for making pig-iron. At Barnett’s mine the
main “block” coal bed I, and the lower seam F, appear to
be separated by only five inches of fire-clay and seventeen
inches of rash-coal, as shown in the following section:

Drift, clay and gravel, . : 19 ft.. 8.in.
Gray Shale, . ’ ; : v 100 fhe 0iiny
Sandstone, ge ; . ; 1ft. 5in.
Gray slate, . g ] ; DI A
Sandstone, y ! ; ’ 0 ft. 2in.

Gray slate, . ; : p o deif b nndduing
Dark sandstone, with black
seams, . . : ’ 3 1. ft. 010,

Shale, . » . . ; o #2010 19 113
Coal I, main “ Block,” ; ; 3 ft. 10 in.
Fire-clay, ‘ : : g . Oft. Sin.
Rash coal, . z . g " 1 & ¥in,
Coal F, lower ¢ Block,” : < .2 1% 041n,
Fire-clay, . . ‘ : : 3 ft. 0in.

30 ft. 9 in.

The coal at this mine is worked by a drift, or entry,
driven in from the outcrop of the bed, on the north face of
a low ridge.

A bore made fifty rods south of the opening to Bar-
nett’s mine, furnished the following section ;
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Drift, clay and gravel, . . e 15 A 1 I
Hardpan, . ‘ A ’ ; 1,053 kg ¢
Gray slate, . ‘ " oo 04ine
Arenaceous slate, \Vlth small

balls of iron-stone, . ; . 3 ft. 0in.
Black Slate, . : v ‘ sasitl I sGuin.
Coal I, : . . ’ g 3 ft. 6 in.
Fire-clay, . § . ‘ o 20 £t 20 in;

33 ft. 6 in.

Another bore was made a short distance from the above,
and to the north-west, which passed through the same ma-
terial, and found the coal four and a half feet thick.

A specimen of coal from Barnett’s mine gave, on anal-
ysis, the following result: Specific gravity, 1,250 ; a cubic
foot will weigh 78.12 pounds.

/gl L 4T AR, g sofogt st
Cokeys ’ 085 { Fixed carbon, * ; . 57.0
5 Wat 5 : . . 40
Volatile matter, 41.5 g Gaz oy 37.5
y . . . . -- ot

100.0 100.0

Coke, dense and brilliant, and form of coal slightly
changed.

This may be taken as a type of the % Block” coals to
the south, at Centre Point and Ashboro, and to the south
of Eel river.

“Block coal” is spread over fully one-half of the county,
and we may estimate a depth of four feet of this coal on
at least one hundred square miles, or sixty-four thousand
acres; each acre, therefore, contains seven thousand tons,
of two thousand pounds or one hundred and seventy-
five thousand bushels, which, at the extremely low esti-
mate of one cent per bushel, gives one thousand seven
hundred and fifty dollars as the value of the coal on each
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acre, or one hundred and twelve millions dollars for the
sixty-four thousand acres.

A short distance west from Brazil, the “Block” coal
beds K and I, are brought up by a slight wave in the
strata, and are cut out by the drift. At Newburg, two
miles west of Brazil, the general westerly dip, from the
axis of the wave has again carried these coals to a con-
siderable depth below the surface at the railroad level, and
they are so much reduced in thickness as not to have been
recognized in the bores made in search of them at various
points between Brazil and Terre Haute.

At Newburg, Root, Price & Co. are mining coal L, from
a shaft made by the side of the railroad track. This shaft
passes through coal M, which is too thin to mine, and
reaches coal Li at the depth of forty feet. The latter coal
is six to eight feet thick, and has one, and sometimes two
fire-clay partings; here there is but one parting, about
forty-three inches from the top. This is a bituminous,
caking coal, and will not answer for the manufacture of
pig-iron unless coked. The upper six inches of the bed is
quite sulphurous, and should be rejected in mining. The
remainder of the bed is a shining, black, cube coal, often
displaying the much-admired peacock colors.

Coals M and L outcrop at a number of places in the
vicinity of Newburg, and L. is opened and mined by Mr.
Armstrong on the north-east quarter of section 10, town
12, range 7; Mr. Keneda, south-east quarter section 3,town
12, range 7; Mr. Fortner, north-west quarter section 10,
town '12, range 7; Mr. Williams, south-west quarter sec-
tion 10, town [2, range 7.

At Staunton, on the Terre Haute and Indianapolis rail-
1ad, four miles west of Brazil, coal L is reached by shafts,
thirty-six to forty feet deep; both on the north side of the
railroad, and in the town. Bailey and Company’s shaft ig
thirty-eight feet deep, and passes through the following
strata :
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Clay and gravel, , . ) ; 9 feet.
Hardpan, . . : : : Sl
Sandstone, : 3 . : . 2= &
Coal L, : . . 5 . b7
38 feet.

A characteristic specimen of coal, from the above-named
mine was analyzed, and gave the following result:

Specific gravity, 1,327; a cubic foot will weigh 83 Ibs.

Coke 533 { Ash, light gray, .. 60
’ | Fixed Carbon, . 3 . 473

]
Volatile matter, 46.7 g;:er, . : a jdal | . : 3’;3
i s 100.0

In the water-sump below the coal, there is from eight to
twelve inches of rash-coal, underlaid by four to five feet of
fire-clay. Coal M. was not found in this shaft, and was
probably removed by the drift. Coal L. ranges from six
to eight feet in thickness, and has here, as at Newburg, a
thin parting of fire-clay, three to three and a half feet from
the top. In quality the coal is the same.

At Mr. Somers’ shaft, one-half mile east of Bailey &
Co.s’ mine, coal M. lies about fifteen feet above coal Li;
the former is eighteen inches, and the latter seven feet five
inches in thickness, has a clay parting, and is of the same
quality as that seen at Bailey’s and elsewhere. ~On the
south side of Staunton, coal M lies very close to coal L,
where they outcrop in the side of a ravine,and are exposed
in the cut of the creek branch. Coal M is overlaid by a
black shale that may be readily split into great sheets like
roofing slate, but, unlike the latter, is rich in bitumen, and
crumbles to pieces on being exposed to the action of the
atmosphere. This shale is highly fossiliferous, and con-
tains spines and teeth of fish, and a variety of marine
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shells.  Of the latter I recognised Orthoceras rushensis.
Nautilus decoratus, Productus wabashensis, Chonet:s meso-
loba, Athyris subtilita, Spirifer cameratus, Cardenia fragilis,
Arca carbonaria, Aviculopecten rectilateraria, very abund-
ant, Myalina pernaformis, Pleurotomaria Grayvillensts, and
Bellerophon carbonarius.

At some of the outcrops of this shale, south of Staun-
ton, I saw mixed through it large concretionary boulders
of dark limestone. On the land of Mr. Modisett, one mile
south-west of Staunton, section 17, town 12, range 7 west,
coal Li has two clay partings, and is eight feet thick. The
partings are about one inch thick, and coal M, 18 inches
thick, is seen a few feet above it.

At Harding’s mine, a few hundred yards south of Staun-
ton, coal L. is mined from an entry which penetrates the
ridge on which it outerops. i

John Andrews, an intelligent and experienced mining-
boss, who lives at Brazil, put down a bore, some years ago,
about a quarter af a mile north-west of Bailey’s shaft, and
went ninety-six feet below the mammoth bed L, and pass-
ed through the following strata:

Coal L, . g : ‘ : vl 7 fEa0iin:
Fire-clay, . ‘ ‘ : . 3 ft. 0 in.
Commencement of bore—
Shale, with iron balls, - ) 20 ft. 0 in.
Coal K, upper « Block,” . : S e i S g
Soft sandstone, . . . : 20 ft. 0 in.
Shale T, here a caking-coal, . S vt
Coal, . - / . s 2 ft. 6 in.
Shale, : : : g g . 46 ft. 0 in.
Coal I'? g . : ; . 2 ft. 6 in.

96 ft. 8 in.

At Cloverland, two miles west of Staunton, we find the
same succession of coals outcroping in the ravine on the
south of the railroad, where the following section was ob-
tained, starting at the top of the hill at Mr. Alfred West’s:
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Surface-soil and drift, > 3 7 fta 0.
White sandstone, . : ! o olilitor '0:in,
Shale, : g ; - : 20 ft. 0 in.
Hard, blue limestone, which breaks

with conchoidal fracture, . a2 fite 310 dns
Shale, . . > , ; 3 0 ft. 6in.
Coal M, : . . ; epolefte s2an:
Fire-clay, . : : : ’ 3ft. 0in.
Bluish shale, with iron-stone, . v it 10nn.
Coal, . J 2:ft: Oins’
Fire-clay, . st Oiftsd i
Coalyic y 2 ft. 0 in.

Fire-clay,with thin A LERR B

band of coal, . 0 ft. 5 in.
Coal, . : 3 ft. 0 in.

Fire-clay, with iron-stone, . ’ 4 ft. 0 in.
Black shale, with fish remains, . st el0in;
Coal K, caking-coal, . ’ ; 1 ft. 10 in.

Low water, head branch of Lostereek, 0 ft. 0 in.

84 ft. O in.

The following persons own mines at Cloverland, that
are now being worked by stripping off the surface earth:

Alfred West, Miss Kate Brittain, and Mr. Wright.

Coal 1., here averages seven feet in thickness, and when
properly and carefully selected from the pyritiferous bands,
which are more or less common in this bed, it is a very
good article of bituminous, caking-coal; excellent as a fuel
for household and steam purposes.

Going west, the dip carries the Cloverland coal below
the drainage surface; and coal N, which lies about sixty
feet above it, outcrops in a ravine on the south side of the
railroad, about one mile west of that place, where there is
an abandoned coal mine.

At Seelyville, in Vigo county, the Indianapolis Rolling
Mill Company is working coal L, from a shaft that is one

S. G. R—4.
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hundred feet down to the bottom of the coal; and a few
hundred yards west is Perring’s mine, where they are work-
ing coal N, from a shaft that is forty-three feet to the
bottom of the coal, which is here four feet thick, and has
a thin slate parting about one foot from the top. This
coal contains fewer sulphur bands, and is a very good bit-
uminous caking-coal.

Though the general dip of the strata, at this place, is to
the west, this coal outcrops in the hills about two and
a-half miles east of Terre Haute, and is not seen again
from thence to the latter place, or to the State line and be-
7cnd, at least not of sufficient thickness to justify working.
The first coal bed reached in the artesian well at Terre
Haute isundoubtedly Li; likewise the coal which is mined
by shafts thirty to sixty feet deep, one and a-half miles a
little north of west fromm Terre Haute, and the coal at St.
Mary’s, in the woods, one hundred feet below the road-bed
of the Terre Haute & Alton railroad. The synchronism
of these coals, as designated above, from Newburg, on the
Terre Haute & Indianapolis railroad, to St. Mary’s, five
miles northwest of Terre Haute, is, in my opinion, well
established by the numerous shafts and bores made be-
tween the two points, the uniform character of the coal,
and its characteristic accompaniments.

The line of eastern outcrop of coal L runs from New-
burg with a northerly curve, passing through Roseville and
Rosedale, to Clinton Lock, in Parke county: thence north-

. ward in Parke county, curving to the east, and passing five
or six miles west of Rockville, it crosses the Wabash river
a few miles south of the mouth of Sugar creek, and con-
tinues to the west of Newport, in Vermillion county, Indi-
ana, where the continuity of the line is broken by a wave
in the strata—the strike, or bearing, of which is northwest
and southeast, and breaks the connection of the outerop
line with the equivalent coal bed on Coal ecreek, in Wa-
bash township, Fountain county. In Vermillion county
the outerop of this coal may be traced along the Little and
Big Vermillion rivers, and it is the equivalent of the seven-
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foot seam of coal mined by Col. Chandler, at Danville, Il-
linois.

To the south of Newburg, in Clay county, the eastern
outcrop of coal Li bears in a southeasterly direction to Mid-
dleberry—but, through this portion of the county, it has
been but little developed, for want of facilities for getting
the coal to market. At Middleberry, Mr. J. Cooprider has
opened a mine on the outcrop of coal L, where it is seven
feet thick, with two clay partings,as at Cloverland. Though
outerops of this coal are to be seen at various points around
Middleberry, very little effort has been made to work it.
About half a mile southeast of Mr. J. Cooprider’s, coal K
has been worked by stripping. It is from four to five feet
thick, and has a black sheety slate roof containing fish re-
mains. Above the shale is an earthy, cream-colored lime-
stone, that will make a handsome building stone, and has
been used in this neighborhood for walling wells and
building chimuneys.

From Middleberry south, coals K, I, and N, where the
measures are thick enough to contain them, are of good
workable thickness, and may be traced through the western
part of Greene county to the limits of the present sur\;c_y
on the south.

GLACIAL OR DRIFT EPOCH.

The material comprising this geological epoch, consists
of irregularly arranged beds of sand, gravel, tough bluish
clay with gravel, the so-called hardpan, and yellowish and
more or less plastic clay, with gravel and small boulders;
the latter are principally of metamorphic origin, but occa-
sionally we find one from the sedimentary rocks, and a few
have been found containing fossil shells of Silarian and
Devonian date. Trunks and branches of co-existing trees
are sometimes met with in sinking wells to the lower stra-
tum of sand and gravel. The total thickness of the drift,
in Clay county is from 0 to 40 feet, and in some instances
even more.

The impervious clay called hardpan, constitutes the hor
izon of the fresh water supply for household purposes, and



68 | GEOLOGY OF INDIANA.

is usually reached by wells at a depth of fifteen to twenty-
five feet. The temperature of the water from this stratum
is from 60° to 65° Fahr., being cool, healthful and pleasant
to the taste; it contains small quantities of mineral salts,
namely : bicarbonate of lime, bicarbonate of magnesia,
a trace of protoxide of iron, chloride of sodium (common
salt) and sulphates. This is termed a hard water, because it
cannot be used for washing clothes. The acids of the salts
contained in the water unite with the alkali of the soap,
causing decomposition by setting free the grease, and thus
destroying its detergent properties.

Many persons hold the opinion that the habitual use of
hard water for slaking thirst is injurious to health, and re-
commend in its stead the use of rain-water. This, in my
opinion, is in most cases a mere fancy, as the very mineral
salts which are supposed to be injurious, are, unless found
in such quantities as will give to it medicinal properties,
beneficial to the living body, and supply it with some es-
sential constituents. On the other hand, rain-water, as
collected from the roofs of houses, is more or less contam-
inated with ammonia and poisonous gases absorbed from
the atmosphere, soluble matter from the smoke and soot
thrown out from the chimneys, and the microscopic or-
ganic matter washed from the roofs, much of which is of
questionable benefit to the human system.

Small pieces of native copper, fragments of lead ore,
and some other minerals, have been found at various
places in the drift of Clay county, but they are of rare oc-
currence, being far removed from their native beds, which
lie to the northward.

ECONOMICAL GEOLOGY.

The entire coal area of Clay county comprises about
three hundred square miles, or 192,000 acres ; and the total
depth of coal over this area, including all the seams from
N, at the top of the measures, to A, at the base of the mill-
stone grit, is twenty-eight feet nine inches ; but as some of
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the seams comprising this grand total are not thick enough
to mine over the entire area, a reasonable deduction is
made on this account; also, for loss from outerops, horse-
backs, waste, etec., ete,, and the available depth of « Block”
and caking coals is placed at the low average of six feet.
This depth of coal strata will give, as the product of one
acre, 10,500 tons, or 294,000 bushels of coal, which, if es-
timated at $2.50 per ton, the present market value of coal
delivered on the railroad cars in Clay county, will make the
sum of $23,250 as the value of the average product of an
acre of coal land.

If estimated at this rate for the entire area of 192,000
acres, we have four thousand four hundred and sixty-four
millions ($4,464,000,000) of dollars as the probable value
of the coal of this county alone.

For want of sunitable transportation and a ready market,
only a small portion of the three hundred square miles of
coal-lands can be made available.for mining purposes for
many years to come ; therefore, the commercial importance
of the coal is not so readily realized, and the above figures
may at first appear startling to those who have not fully
contemplated the subject. Let us, therefore, make an es-
timate from another point of view. 'The area of the iron-
smelting, or “Block” coal in Clay county, which is in-
cluded in the above estimate, cannot be less than one hun-
dred square miles, or sixty-four thousand acres, under which
the coal may be averaged at four feet in thickness, being
much less than the eombined thickness of the five beds, A,
B, I, I, and K, and we hkave seven thousand tons as the
product of one acre, worth, at $2.50 per ton, (the market
price on the cars in Clay county,) 517,500 per acre. At this
rate of calculation, the 64,000 acres will give one thousand
one hundred and twenty millions ($1,120,000,000) dollars
as the present value of the available “Bloek” coal of Clay
county.

The price per ton at which the * Block” coal is herein
estimated, cannot be looked upon as above its value, when
we take into consideration its convenience to market and
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superior quality as a fuel for smelting iron. Each succeed-
ing year its value must be enhanced, and mine owners
had better let it remain in the ground than dispose of it at
a less price. In fact this coal should be used only for mak-
ing iron, notwithstanding that, for heating purposes, and
for generating steam, it stands unrivaled in the West, even
by the famous Youghiogheny coal' of Pennsylvania; and
for the use of locomotives it has no superior. As a blast-
farnace coal to smelt iron ores, it has been amply tested in
the five furnaces that are now using it in Clay county, and
leaves nothing to be desired. The pig-iron made at the
Clay county blast furnaces, from Iron Mountain and Lake
Superior iron-ores, by the use of block-coal as a fuel, com-
mands from two to three dollars more per ton, at the fur-
nace, than the same grade of pig-iron made in Kentucky
and Ohio will command in Indianapolis.

With regard to the exact cost of making a ton of pig-
iron at any particular locality, very little reliance can be
placed on the various published statements that have been
collected from blast-furnace managers.  'We have no right
to expect from iron-masters an exhibit of the exact cost of
producing iron, or the profits arising from their business;
but it may in reason be said, that with a superior article of
coal, and her proximity to the ore, Indiana affords highly
favorable facilities for manufacturing pig-iron, and will
soon take her position in the front rank as an iron-produ-
cing State.

Coal and iron, next to agriculture, forms the basis of a
country’s wealth. Tngland, to-day, owes her greatness as
a nation more to the coal-fields that lie within her borders
than to any other cause. "Without cheap fuel what would
become of her vast workshops, that have made her mis-
tress of the markets of the world? All civilized nations
fear her competition, and a tariff only can protect our in-
fant manufactories from her blighting competition.

But England is now in the zenith of her manufacturing
strength ; her warehouses are filled with goods, and all the
markets of the world are glatted with the products of her
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skill and enterprise.  Still, with her vastly superior natural
resources, America can look ahead to the time when the
failing coal-fields of England will mark the decline in her
manufactures, and place the former in the ascendency.

The six to eight foot bed of bituminous caking-coal L,
that is mined at the various railroad stations west of Bra-
zil, is, if freed by careful selection from the bands of iron-
pirites with which it is more or less contaminated, an
excellent coal for fuel and for generating steam, and will
make, in properly arranged coking-ovens, a hard, metalic-
looking coke that will answer for smelting iron. As yet,
the value of this mammoth bed of coal is hardly realized.

"T'he following is an exhibit of the quantity and value of
» Block” and bituminous caking-coals mined daily in Clay
county :

“Block” coal, shipped daily from Clay
county, 410 tons.  Value, at $2 50 per ton, $1,025 00

“ Block” coal used daily in blast-furnaces
in Clay county, 300 tons, at $2 50 per ton, 750 00

“ Block” coal mined daily in Clay county,
710 tons, at $2 50 per ton, . : 3 : 1,775 00

Bituminous caking-coal mined daily in
Clay county, 60 tons, at $2 00 per ton, ; 120 00

Total coal mined daily in Clay county,
770 tons. Total value, : ; ; . 81,895 00

Approximate yield of coal for one year,
230,000 tons. Value, . . . - . $366,000 00
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BLAST FURNACES.

There are five blast-furnaces in Clay county, that are
making pig-iron with raw block-coal. They all run upon
the hot-blast principle, and the blast is heated in gas-ovens
by the waste gas brought from the top of the stack. The
total working capital employed at these furnaces is about
six bundred thousand dollars. Combined, they consume
daily :

300 tons of “ Block” coal.
150 tons of Lake Superior and Iron Mountain ore.
50 tons of limestone for flux.

The daily make of iron is about 110 tons, worth, on an
average, at the furnaces, forty dollars per ton; this includes
all grades.  The total value of each days’ run of iron is,
therefore, four thousand four hundred dollars, or about one
and a half millions dollars per annum, after allowing a
Jarge margin for mishaps and loss from accidents. The
number of men employed at these furnaces, not including
coal-miners, is about two hundred.

All the furnace companies own collieries, and give em-
ployment to a great many more men who are engaged in
mining “block” *coal for the furnaces, and also for market,
but the accounts for each branch of business are kept sepa-
rate.

The view which forms the frontispiece to this Report is
taken from a photograph of the magnificent blast-furnace
at Brazil, now run by Messrs. Garlick & Collins.*

The Brazil furnace was built in 1867, and “blowed-in™*
on the 8th of December of that year, and is one of the
largest and best conducted blast-furnaces in the West. At
my request, Messrs. Garlick & Collins very obligingly fur-
nished me with statisties in regard to this furnace, which it
is thought may prove of general interest to the public. Tt

“It was my intention to have published views of all the blast-furnaces of this county,
but the promised photographs were not received from the ether proprietors.
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is what is termed a cupola furnace, and is formed by join-
ing at their base two truncated cones of solid brick work,
- the upper cone being supported on iron columns. Both
are formed internally of good refractory fire-brick, and have
a shell of boiler-iron one-quarter of an inch thick.

Height of furnace, - - - - - 60 feet.
Diameter across the boshes, - - - i - el
Diameter of hearth, - - - - 2, ¥
Diameter of trunnel-head, - - - Sl

The engine and blowing eylinder are upright. The form-
er is eight hundred horse power. The steam eylinder is six
feet long, and thirty-three inches in diameter. The blow-
ing cylinder is six feet in diameter, and has a six foot stroke.
Ranged on each side of the engine-house, and used alter-
nately, there is a nest of four boilers, thirty-six feet long
and forty inches in diameter. The arrangement for heat-
ing the blast consists of two large gas ovens, that are divi-
ded into two sections, each of which contains eighteen
pipes, making, in all, seventy-two ¢ Pollock” pipes. The
blast is heated from 750° to 900° Fahr., and is driven into
the furnace under a pressure of three to four pounds to the
square inch, through seven tuyers, with nozzles three and a
half inches in diameter. The cast-house and engine-house
are constructed of brick, and have iron roofs. When com-
pleted, the coal-shed, or stock-house, will hold enough coal
to run the furnace about four months. 'The ore, [uel and
flux are hoisted to the tunnel-head or throat of the furnace
by a water balance.

Cost of construction, - - - $150,000.00.
Amountof capitalemployed,including cost
of furnace, railroad, real estate, working

capital, ete., ete., - - - - 250,000.00.
Daily consumption of fuel, (block coal,) -~ 70 tons.
Daily consumption of ore, - - - 45 «
Daily consumption of limestone, - S

143

Daily yield of pig-iron, - - - - 28
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Number of persons employed, including miners of

furnace coal and coal for market, - - 150.

Red hematite and magnetic oxide of iron, from Lake
Superior and Missouri, are the ores used at this furnace,
the native ore being more expensive in proportion to the
quantity of iron it contains than the ore from either of the
former localities.

For the week ending Septembeor 18th, 1869, the average
daily run of the Brazil furnace was 62,046 pounds of pig-
iron per diem. The highest yield was 73,610 pounds, and
the lowest, 47,628 pounds. - Total make for the week, 434,-
322 pounds, or 191% tons (of 2,268 Ibs to the ton, the sell-
ing weight of pig-iron,) of the highest grade of No. 1 foun-
dry iron. Samples of this iron were obtained from the fur-
nace, and are now to be seen in the State collection, at the
office of the State Geologist in Indianapolis.

The average quantity of “block” coal used per fon of
iron, during the stated period, was 4,042 pounds, only a lit-
tle more than two short tons.

Owing to the great interest manifested in the manufac-
ture of iron in this State, it is thought that a brief account
of the mode of starting, or “blowing-in,” as it is called by
furnace men, a blast-furnace, may not prove uninteresting
to the general reader.

If the furnace is a new one, it is first dried gradually by
kindling a fire upon the hearth. After being thoroughly
dried, it is filled well up into the boshes with good seasoned
cord-wood. Upon the wood is thrown about ten tons of
coke, the quantity being regulated by the size of the fur-
nace. Above the coke the furnace is filled with evenly dis-
tributed charges of “block” coal, limestone, and a small
burden of ore—say about four hundred and fifty pounds of
ore, one thousand eight hundred pounds of “block” coal,
mixed with coke, and occasionally some sticks of wood,
and one hundred and eighty pounds of lirmestone. The
wood is added to prevent the contents from “hanging,” or
sticking to the sides of the furnace. After the furnace has
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been filled in this manner, to the top, the wood at the bot-
tom is ignited. The fire ascends very slowly to the top,
and the contents of the furnace gradually settle down as
the wood at the bottom is being consumed. After the con-
tents have settled down to the space that was occupied by
the wood, and the surface has reached a bright glow, the
charging is resumed, and the furnace kept supplied with a
full burden of ore and other material requisite to make No.
L foundry iron. Only a portion of the blast is turned on
for a day or two, after which it is blown with fuall force.
The usual charge for making No. 1 foundry iron, at the
Brazil blast-furnace, consists of : 1545 pounds of a mixture
of Iron Mountain specular iron ore, Lake Superior red
oxide and magnetic iron ore, scrap and mill cinder, 425 to
475 pounds of limestone, (obtained from Hamrick Station
or Greencastle Junction,) 1800 pounds of “block” coal, (ob-
tained from the mines of the company and Barnett’s mine).
The ore yields about 68 per cent., and the furnace is
ordinarily tapped three times in twenty-four hours.

No. 1 foundry iron is made when the furnace is worked
with the above charge at its maximum heat.

B. 1 and No. 2 foundry iron is made from the same
charge when, by some little irregularity, the heat is de-
creased in the furnace.

To make mill iron, the guantity of ore in the charge is
increased, leaving the burden of coal and flux the same as
before.

Pig-iron made from Lake Superior and Missouri specu-
lar and magnetic iron-ores, is always red-short; that is,
the metal, made into bars, is easily broken when hot, but
it is very strong when cold; cold-short iron possesses the
opposite properties, and is made from silicious carbonates
and the hydrated brown oxides. The dye-stone ores of
Tennessee yield a cold-short iron. Silica, phosphorous,
manganese, and titanic acid, when present in sufficient
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quantities in ore, will produce the cold-short properties in
the obtained metal.

Neutral-iron is made in the furnace, by mixing in proper
quantities, the cold-short and red-short ores, and is the
most valuable metal for general purposes.

The general character of the iron made in Clay county
15 red-short, but a meutral iron may be made by using the
proper mixture of ores.

No 1 foundry iron, made in Clay eounty, is of a gray
color, very soft, and highly crystalline ; it possesses a high
character for foundry purposes, en aceount of its uniform
rate of shrinkage, and the large amount of scrap it will
carry, say fifty to sixty per cent., which is from two to three
times as much as can be used with either the Hanging
Rock or Kentucky iron of the same grade.

B, 1, gray foundry iron, is not so soft as No. 1, but makes

a stronger casting; scrap cannot be used with it.
g g5

N. 2, bluish-gray foundry, is both a harder and stronger
metal than either of the others, but like the latter will not
admit of being mixed with serap.

No 1, mill-iron, bluish-gray, fine-grained pig, used for
making bar-iron, nails, ete.

No. 2, mill<iron, inclined te be motiled, is also used for
making bar-iron and nails.

White iron is made from the same stock as the latter, but
vesults from a higher heat in the furnace; this is the best
iron for making nails, cast-iron bells and railroad frogs. It
is a very hard metal, and wears better than the other
grades. o

Red-short iron loses more carbon, and will shrink more
in castings than cold-short iron, and in the mill the muck-
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bars will crack on the edges in rolling, whilst bars made
from neatral iron will be smooth and perfect on the edges.

The market demand for red-short pig is rapidly increas-
ing, owing to its superior strength when celd, and the var-
ious uses to which it is applicable. By mixing it in the
puddling-furnace with proper proportions of cold short pig,
a neutral iron can be made.

Lafayetle Blist Furnace, owned by the Lafayette Iron
Co., is situated on a branch of South Otter Creek, one and
a half miles north of Brazil, on the south-west quarter of
section 19, town 13, range 6 west; this is also a very ex-
cellent furnace, built on the most approved plan, and is
very similar to the Brazil furnace, except in regard to size,
being smaller; it is quite new, having “ blowed-in,” for
the first time, on the 20th of May, 1869.

The following statistics of the operation of this furnace,
were, at my request, very obligingly furnished by Mr. B.
F. Masten, one of the proprietors:

First cost of furnace when com-

pleted, not including lands, houses

and railroad, : 3 oy . $70,000 00
Capital stock, . d ; A 80,000 00

Daily consumption of fuel, ¢ Block”

coal, from the company’s mines, . 45 tons.
Daily consumption of iron ore, . 37F «

“ “ “  limestone, g L)l d

« yield of pig-iron, . 5 h s ¢

Number of hands employed at the

furnace, : ‘ . . : 30.
Height of furnace, . : : . 45 feet.
Diameter of boshes, ; : ; 10} «

“ “ hearth, . $ ” pees e 168
& at tunnel-head, : - 5

Temperature of blast, . : : 600° Fahr.
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The side of the ridge which forms the divide between
South Otter creek and the furnace branch, is cut down to
a vertical face, in order to locate the furnace in such a po-
sition that the tunnel-head is on a level with the table-land
above. By this excellent arrangement the throat of the
furnace is brought on a level with the railroad switch and
coal-shaft which is near by, and the filling of the furnace
is accomplished, direct from the fuel and ore-sheds, without
the use of the ordinary hoisting arrangement. At the time
of my visit to this furnace, it was in most excellent run-
ning order, and making, under its able management, No. 1,
or best quality foundry iron. The ore used is from Mis-
souri and Liake Superior, and the fuel was obtained from
the Otter Creek Coal Co.’s shaft, ouly a few rods from the
furnace; in fact, the excavation that was made for the
foundation of the furnace cut through the coal bed.

The Western Iron Co. owns two furnaces, located at
Knightsville, two and a half miles east of Brazil, on the
H. & 1. railroad, in the south-east quarter of section 29, town
13, range 6 west. Both of these furnaces are run with one
engine, by which arrangement a considerable saving is
made, not only in machinery but in the outlay for hands.
They are under the able management of Mr. William
Watson, an experienced superintendent from Canada, and
have been highly successful in making good iron. One of
these furnaces went into blast in the fall of 1867, and the
other in December, 1868. 1 have been informed that the
furnace last constructed cost about seventy thousand dol-
lars*, and paid for itself in seven months’ time; and dur-
ing the first twelve months’ ranning it made a ton of pig-
iron for every hour of the time. The stacks are each fifty
feet high, twelve feet across the boshes, six feet across the
hearth, and four and a half feet in diameter at the tunnel-
head.

The ore used is from Lake Superior and Missouri, and
the fuel is “block” coal, obtained from the company’s mines
near at hand.

“No information wes received from the superintendent on this point.
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The average daily run of pig-iron is forty-five tons of
2240 pounds to the ton. The pig-ron is sold at 2268 pounds
to the ton.

Daily consumption of ore, - - - 60 tons.
Daily consumption of “block” coal, - - 100«
Daily consumption of limestone, - - 4«

The limestone is obtained from Hamrick’s Station and
Greencastle Junction, on the T. H. & 1. railroad.

The Western Iron Company, also, have in connection
with their blast-furnaces a mill for making muck-bars. The
running of this mill is governed somewhat by the relative
market value of the pig-ron and the muck-bars. At the
time of my visit this mill was not in operation.

Planet Furnace, owned by the Indianapolis Rolling Mill
Company, is situated one mile northeast of Harmony, on
a switch of the Terre Haute & Indianapolis railroad, and
on the southeast quarter of section twenty-two, town thir-
teen, range six west. Its construction is similar to the fur-
naces already described, but is the smallest of the number.

Height of stack, «- - - - - 40 ? feet.
Diameter across the boshes, - - -.10%  «
Diameter across the hearth, - - - 4 4

The top is closed by a cup-and-cone arrangement, and
the gas is taken ofl through pipes, and conveyed to the oven
for heating the blast. This furnace was built in the sum-
mer of 1867, and went into blast in November of that year.

Daily consumption of ore, about - - 25 tons.
Daily consumption of “block” coal, about 40 «
Daily consumption of limestone, about - ) ke
Daily yield of pig-iron, - - - o T

The coal is obtained from the company’s mines—one
situated at the furnace, the other one mile to the north-
west. The latter is known as the ¢« Star Mine.”
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Most of the iron made at the Planet furnace is worked
up into rails at the Indianapolis rolling-mill, which is own-
ed by the same company.

Fire- Clay—'This clay is found at the bottom of every
coal-bed, and also in places where there is no coal; but it
is not everywhere suflicienily refractory to admit of its be-
ing used in manufacturing fire-brick. The fire-clay in Clay
county, which underlies the main “ block ”-coal bed I, though
not as refractory as the celebrated Mt. Savage fire-clay, will,
nevertheless, resist a high degree of heat, and brick made
from it are quite good enough for the lining of all parts of
blast-furnaces, except the boshes, where the greatest-heat is
encountered, and where none but the most highly refractory
brick can withstand it.

Dr. Mansur Wright has established works for manufac-
turing fire-brick and terra-cotta work from this clay, on
South Otter creek, on the southwest quarter of section 24,
town 13, range 7 west, one and a half miles north of Bra-
zil.  The clay is mined on the land, in connection with the
“block” coal which supplies the necessary fuel for running
the machinery and burning the brick and terra-cotta ware.
The color of the clay is light-gray. It contains specks of
white mieca, and is quite hard when first mined, but crum-
bles and falls to pieces after being exposed to the weather
for a few days. Before being ground and tempered for the
moulds, the clay is piled in heaps and roasted, in the same
manner that iron-ore is roasted. This roasting of the clay
destroys the organic matter and noxious gas, which would
otherwise cause the clay to shrink and crack, and thereby
spoil the manufactured articles, when subjected to the heat
of the kiln.

The bricks are moulded by hand, five thousand being
the daily average of one hand, and subsequently pressed
in a Carnell hand-press, and stamped “Brazil.” From forty-
five to fifty-five thousand brick are made daily, and meet
with a ready market in the various parts of the country to
which they are shipped.
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Potters’ Clay—This county is abundantly supplied with
a variety of fire-clay, that is admirably adapted for manu-
facturing pottery, such as common stoneware, terra-cotta
ornameunts, and even a better class of ware known as Rock-
ingham or Troy ware.

Three potteries have been established in Clay county,
for making stoneware; one at Brazil, owned by Torbet
& Balker:; another, one mile north-east of Brazil, owned
by Isaac Cordray; and the third at Ilarmony, owned by
S. H. Brown. These potteries obtain their clay from the
stratum under the upper seam of “ Block ” coal, K, and on
the south-east quarter of section 17, town 13, range 6, on
the property of the Clay Coal Co., and close to Mr. Mor-
ris’ house. This locality is said to furnish the best article
of clay in the county for terra cotta ornaments, statues,
pottery, etc., ete. It is the principal clay used by the Terra
Cotta Co. of Chicago, for making statues. At the time of
my visit, wagons were loading with this clay for Marshall
county, Illinois. It is sold at the mine for one dollar and
sixty-five cents per ton, and delivered on the cars at three
dollars and fifty cents per ton. The stratum is two and a
half feet thick, and is mined in connection with the coal.
which is twelve to eighteen inches thick.

The commercial importance of this branch of manufac-
ture, yet in its infancy, may be seen from the following
exhibit of the amount of ware made at the three establish-
ments now at work:

Torbet & Baker, . . 80,000 gallons per annum.
Isaac Cordray, . 50,000 « « «
S H, Brown, .. ... 70,000 “ “ “

200000 &« o« o«

The stoneware made at these potteries presents a fine
appearance, is very strong, of a bluish-gray color, quite
smooth and free from cracks in the glazing ; it meets with
a ready market, and is sold at eight cents per gallon de-

8. G. R.—6.
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livered on the cars, producing to the county an annual re-
venue of about sixteen thousand dollars.

Salr Brine—~I am not aware that any brine springs
have been found as yet in this county, but it is made quite
manifest, by the bores at Reelsville, in Putnam county,
at Lodi, in Fountain county, and at Terre Haute in
Vigo county, that a brine can be had by boring to the
depth of one thousand to fifteen hundred feet below the
level of the railroad, quite as strong as the brine at Ka-
nawha.

I have been informed by Mr. N. Thomas, of Silver
Island, in Fountain county, Indiana, who formerly lived on
the Kanawha river, and is a practical salt-maker, that he
was present in Terre Haute when a brine was struck in
the artesian well at that place, at the depth of thirteen
hundred feet; and, at the request of Mr. Rose, he made
a test of this brine, and found its strength to be 13° of
Baume’s saltometer, which is equal to fifty (50) pounds of
solid saline matter in forty-seven and six-tenths gallons
brine. It might, therefore, be safely estimated that fifty
gallous of this brine will yield one bushel, (fifty pounds,) of
good salt.

When coal is abundant and cheap, as in this county, it
is needless to add that such a brine is of great value for
the manufacture of salt, to supply a large and increasing
market, and for the manufacture of soda-ash, caustic soda,
bicarbonate of soda, etc.

The amount of salt made annually in the United States
is estimated at about eighteen millions of bushels, and the
consumption is about thirty-four millions of bushels—or
nearly double the quantity produced. So there can be no
danger of an over-production of salt from home manufac-
tures, for some years to come.

A good brine in Clay county can be made doubly pro-
fitable in connection with the iron pyrites and pyritiferous
shales found in the upper part of the mammoth coal-bed
L, by manufacturing, through the means of a chemical
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interchange of their elementary constituents, in addition
to common salt, bicarbonate of soda and soda.

Building- Stone.—"The sandstone which overlies the main
“Block” coal I, is, in places, an excellent building-stone,
and is extensively used in Brazil for making foundations,
lintels, steps, and other parts of buildings.

The principal quarry of this rock now opened, is owned
by Mr. Simonson, on section 7, town 12, range 6, one and
a half miles south of Brazil. It is a bluish-white, hard,
micaceous, coarse-grained, durable sandstone, and presents
a handsome appearance in buildings. On Dr. Wright’s
property, and at quite a number of localities on South
Otter creek, there are fine exposures of this sandstone, but
as yet very little attention has been paid to opening quar-
ries for market.

The limestone that overlies the upper seam of “ Block ™
coal K, was quarried on Mr. Henry Ashley’s place, about a
half mile south-west of Brazil, many years ago, for build-
ing the abutments to bridges and culverts on the national
road ; It ranges from two to ten feet in thickness, and may
be found at a number of places on the Ashley land, on
Garlick & Collins’ land north of Brazil, and on the property
of Mr. Grimes, in the neighborhood of the village of Ash-
boro. It cracks and falls to pieces after some years’ ex-
posure to the action of the weather, and cannot be con-
sidered a durable building stone.

The subcarboniferous limestone exposed on Jordan
creek, near Bowling Green, may, when opened up, furnish
good stone for building purposes, and will serve to make a
good article of quicklime.

Iron- Ore—The shales at the base of the millstone grit
contain, everywhere, more or less clay iron-stone, and sili-
ceous hydrated brown oxide of iron, but as yet no locality
is known in Clay county where it is in sufficient quantity
to supply a blast-furnace ; however, if suitable transporta-
tion could be had, it might be used advantageously at the
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present furnaces, to mix with the Lake Superior and Mis-
souri ores.

At Mr. Thomas Cromwell's, on section 3, town 10, range
6 west, there is a deposit of excellent bog iron-ore. The
exact extent of this ore can only be determined by insti-
tuting borings at a number of places, as it lies buried, for the
most part, beneath the superimposed soil along the margin
of a level, wet prairie. Mr. Cromwell informed me that
he had dug into the ore to the depth of four to five feet, at
several places on his land, without reaching the bottom,
and that he has traced it for more than a mile in an east
and west direction, on the south side of Eel river. 'The
width of the deposit is about sixty feet at Mr. Cromwell’s.

Mineral Waters—At Mr. James Ferguson's house, on
on the south-west quarter of section 21, town 11, range 6,
there is a good cool spring of chalybeate water. The iron
is both in the state of a bicarbonate and sulphate of prot-
oxide of iron, along with a small qnantity of saline sulph-
ates, carbonates of lime, magnesia, and chloride of sodium;
its properties are slightly diuretic, aperient, and alterative.
There is another spring of chalybeate water, which appar-
catly possesses similar properties to the Ferguson spring,
at Mr. Kincaid’s, on northeart quarter of section 21, town
11, range 9.

In boring for coal, on section 25, town 13, range 7, at
the depth of thirty feet the bore struck a horseback, and
got a flowing well of good, cool drinking water, with no
more mineral matter than is found in the water of the

neighboring wells.

Agriculture—In an agricultural point of view, Clay
county cannot be said to stand in the front rank. 'The
upland soil is principally derived from the drift, and is a
cold, wet, clay soil, varying in color from ash-gray to yel-
lowish-red. 'T'he tenacity with which it holds water ren-
ders underdraining indispensible to good culture. A top-
dressing of lime, wood-ash, or even coal-ash, would prove
highly beneficial to this character of soil. The soil in the
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bottom, along the streams, is, for the most part,a clay loam
with subsoil of clay. 1In the small prairies there are two
kinds of soil, one a dark blackish muek, and the other a
black sandy loam; the former is wet and unproductive,
unless drained by ditches and exposed by deep plowing,
for a considerable length of time, to the decomposiug ac-
tion of the atmosphere. A heavy dressing of Jime would
prove very beneficial to this soil.  The sandy-loam soil of
the prairies is decidedly the best in the county, and is well
adapted to the growth of the serials, clover and grasses;
orchards, also, do well on this land.

The upland, where attention has been paid to dressing
and cultivation, and especially in favored localities, pro-
duces good crops of wheat, clover and grass, and here and
there might be seen fine orchards, with a variety of choice
fruits, such as apples, peaches, pears, cherries and plums.

Timber—On the upland, the principal growth of timber
is white, red, and black oaks, smooth shellbark and
mocker-nut hickory, some ash, sugar-tree and beach; on the
bottoms, water, white and burr oaks, gray ash, shellbark
hickory, redbud, sassafras, dogwood and pawpaw ; along
the streams, sycamore and cottonwood, and on the higher
banks large black-walnuts, three to five feet in diameter,
and large burr-oaks. There are at least five sawmills on

Eel river, in this county, cutting walnut lumber.
-
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