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State of Indiana, Department of Geology and Natural Resources.

N

Inp1aNAPOLIS, IND., January 25, 1899.

Hox. James A. MounT, Governor of Indiana :

Dear Sir—I transmit to you herewith the manuscript of my fourth
annual report, the same being the 23d Report of the Department of
Geology and Natural Resources of the State. In the main it comprises
the results of a careful survey of the coal area of Indiana—the principal
energies of this department for the past three years having been devoted
to such survey. It also embodies the results of the work accomplished -
by the Divisions of Mines, Natural Gas, etc., during the calendar year,
1898. ' Respectfully,

W. S. BLATCHLEY,
State Geologist.
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INTRODUCTORY.

The present report on the Coal Deposits of Indiana was planned
and decided upon almost four years ago, and upon the gathering of
data for it and its preparation have been expended-most of the ener-
gies and resources of the Department of Geology since July 1, 1896.

The gradual lowering of the rock pressure throughout the Indiana
gas field, together with the diminution of the supply of gas all about
the margins of that field were proofs sufficient that the supply of that
~ valuable fuel for manufacturing purposes would soon end. The prob-

“lem of how best to retain within our State most, if not all, of the many
factories which had been erected since 1888 was the ore which con-
fronted this department. The only way the problem could be success-
fully solved was to show the owners of those factories that within the
bounds of Indiana was a supply of fuel sufficient to last for centuries,
and of a quality equal almost to that of any other State.

No report on the coal area of Indiana had been published since 1878.
During the twenty years which had elapsed thousands of bores had
been put down to prove the presence or absence of veins of workable
thickness, and hundreds of shafts had been sunk to known deposits.
Many valuable facts had thus become available which, if gathered and
properly arranged, would enable one to show much more accurately
than was possible with the limited data available for the reports prev-
ious to 1878, the area, conditions and fuel value of the coal deposits
of the State. ‘ :

After planning the survey of the coal area, difficulty was experi-
enced in finding a suitable party to put in charge of it. The finances
of the department were limited, the total-appropriation allotted by the
Legislature being less than one-fourth what a.careful estimate had
shown the work on the coal area should cost.. Reports on the clay,
building stone and petroleum interests of the State were in progress,
and the time and means at the disposal of the Geologist were largely
taken up in forwarding these and in performing the routine work of
the office.
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X REPORT OF ATATE GEOLOGIST,

After much correspondence, Dr. Geo. H. Ashley, of California, was
secured and given full charge of the coal survey. Dr. Ashley is a
graduate of Cornell and Leland Stanford Universities, and previous
to coming to Indiana had done much geological work in New York,
Arkansas and California. His specialty is economic geology—espe-
cially that of coal deposits. A good draughtsman and an expert in
drawing, he has been able to illustrate the text in such a manner as
to greatly enhance its value. The large maps, seven in number, which
accompany the report, were prepared by him, and they, with the single
and double page plates, show much more clearly than could otherwise
be done the extent and thickness of the great workable coal deposits
of the State. ;

To Dr. Ashley; and the assistants who have so ably aided h1m in
securing and preparing the data, full credit should therefore be given
for whatever merit the report contains. It is believed that the facts
therein given will fully justify the preparation of the work at the pres-
ent time. It is also believed that the owners and operators of all
Indiana factories will, by a careful examination of its pages, find that
the State contains a coal supply suitable in quality and sufficient in
quantity to supply their needs for many centuries to come.

REPORT OF MINE INSPECTOR.

The report of the State Mine Inspector, Mr. Robert Fisher, shows
that 5,177,044 tons of coal were mined in Indiana in 1898. This was
an increase of 948,958 tons over the output of 1897, and was 628,233
- tons more than was mined in the State in any previous year.

_ This increase was due to the absence of the usual strikes on the part
of the miners in the leading coal districts in the State, and to a largely
increased demand for Indiana coal during the last three months of
the year. This demand was in part brought about by the shortness
of the supply of natural gas, and a consequent storage of coal for
winter use. There is no doubt but that the demand for Indiana coal
will gradually increase as the supply of gas grows less, and the chances
are that the output will reach 10,000,000 tons per annum before the
year 1910. The output would have been greater last year, especially

in Greene county, could the railways have moved the coal as fast as

it was mined.
According to the report of Mr. Fisher the following is the relative
rank of the seventeen coal-producing counties for the year 1898, to-
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gether with the oulput of each and the total number of miners em-
ployed in mines working ten or more men:

Tons. No of Men.

Ao ClaY civeee it i 1,018,497 2,588
2. Vigo ...... e e 819,440 1,030
3. Sullivan ........... ... 677,442 720
4, Parke ........... ... i 612,144 1,042
5. Greene .........o.vvvvrninennnns 518,722 805
6. Vermilllom ....... ... cant. 399,947 650
7. PIRe e 240,821 400
8. Vanderburgh ................... 193,802 257
9. Daviess ...........covieniiian.. 181,060 357
10, Warrek ... ..o 111,924 176
‘11, Fountaln ....................... 111,901 118

12, KNOX oiviiiiii i ieeniennennn 50,457 103 -
13. Gibson ...vv v 47,286 %5
14, Perry oo iii i e 27,087 56
15. OWeD ..ovninr it ieiieieiannn 8,813 20
16. Martin ........ e 5,052 19
17. Dubois ..o e 2,649 10
3 o -
5,027,044 8,426

Mines operating less than ten men pfoduced 150,000 tons and em-
ployed about 900 additional miners, so that a total of 9,325 miners
were employed in the State in 1898,

REPORT OF STATE SUPERVISOR OF NATURAL GAS.

The report of the State Supervisor of Natural Gas, Mr. J. C. Leach,
for the year 1898, will be found in the present volume. This report
but emphasizes what has been affirmed by this department from year
to year, namely, that the supply of natural gas in Indiana is con-
stantly decreasing and that the end of that valuable fuel, at least for
manufacturing purposes, will soon be ‘here.

Residents of Lebanon, Crawfordsville, Ft. Wayne, Anderson, Indi-
anapolis, and many others Indiana cities, realized, as never before, the
shortness of the supply during the cold week of February last. In
three days more coal was sold to private consumers in Indianapolis
than had been sold for ten years. Every available form of wagon was
pressed into service in delivering the solid fuel, and many, even of the
richer classes, suffered severely from its lack.

During the last five years all pipe lines have been extending their

_mains toward the center or “heart” of the Indiana field, until now that
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center is reduced to less than 150 square miles. All the porous Tren-
ton or gas-producing rock in the Indiana field is more or less inti-
mately connected, and whatever tends to reduce the supply in one part
of the field, has the same effect upon all parts. This is shown by the

reduction of pressure in the practically undeveloped center. Wells -

therein, drilled for local use, showed in November, 1898, a. pressure
of but 181‘pounds as against 264 in 1895, a loss of 83 pounds in three
years. This shows that the supply of gas in the center has been greatly

lessened, and when pierced by the pipe lines now headed toward it, -

will supply the demand but a short time. :

The average rock pressure of the entire field in November, 1897
was 191 pounds; in November, 1898, 173 pounds, a loss of 18 pqunds’
during the year. The average pressure at which salt watér overcomes
the gas and necessitates the abandonment of the well is probably be-
tween 130 and 150 pounds; in the western portion of the field, already
abandoned, it was 250 pounds; in the eastern, 90 pounds. ’

Pt‘atroleum or crude oil will probably replace the gas in the higher
portlon‘s of the porous Trenton rock in a large part of the present gas-
producing area, and while it lasts, will be utilized as fuel. However
the supply of petroleum, like that of gas, is limited, and every barrel’
pumped lessens the supply just that amount. Neither gas nor oil are
a.t present being formed in any appreciable quantities in the Trenton
limestone, and the time will come, and that soon, when the stored
rese.rvoirs of these two great fuels within our State will have been
drained, and only the dregs be left as a reminder of the plenty that
has been.

The many factories of the gas field have several courses of action
open to them, which will enable them to remain where they are now
located when the present supply of gaseous fuel shall have failed.
They can either utilize petroleum in liquid form or, where the liquid
would yield impurities in burning harmful to their wares, can make
Izetroleum gas. They can ship in coal from the Indiana field, as their
situation within seventy to nifiety miles of the central coal basin of
the State will give them advantages which, hough far inferior to those
they now possess, will still enable them to compete with many fac-
~ tories of the east where fuc has to be transported a much greater dis-
.tance. They can burn this coal as a solid fuel or, where the character
of their wares wil] prevent this, can make it into gas at the factories.

B?tter still, they can manufacture gas in the coal field, thereby util-
1zing much of the coal wasted, and under the improved systems of
pumping, can {orce it under pressure to their furnaces,
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If necessary to remove their factories, there are many places in
Indiana which offer equal, if not superior, advantages to those found
in any other State. The three great elements which must ever be
taken into consideration in locating a factory of any kind are, (a) .
transportation facilities; (b) fuel supply; (c) quantity and quality of
raw material. If a factory can be located where two of these elements
or factors are present, the owner is lucky; if, where all three of them
are found, he can, other things being equal, defy competition.

The transportation facilities and fuel are present in many parts of
the coal area of Indiana. That the fuel is plentiful and of excellent
quality the present report will show. Places like Terre Haute, at the
head of navigation on the Wabash and with eight railways radiating
in all directions; Brazil, located in the very center of the block coal
district and with three railways, and Linton, the second mining town
in the State, with two railways, offer unexcelled sites for factories of
many kinds. Besides these, Washington, Daviess county; Petersburg,
Pike county; Clinton, Vermillion county, and many other places are
located in the center of large coal deposits, and offer excellent outlets
by rail.

Again, if the factory owner has a decided preference for Pittsburg
or West Virginia coal over that of Indiana, he need not remove to
those states to secure it. Several points, notably Madison, on the Ohio
river, offer most excellent advantages of transportation, and also Pitts-
burg or West Virginia coals almost as cheap as at the mines. On ac-
count of the low freight rate by river, Pittsburg coal (one-third nut
and two-thirds slack), is delivered at the factory doors of Madison for
$1.15 per ton. The freight rates by water for the completed product
of factories is but one-third or less that by rail. The Kentucky river,

. emptying into the Ohio but twelve mile above Madison is, at present,

navigable almost to the coal and iron deposits of eastern Kentucky
and a recent appropriation has been made by Congress to render it
navigable to those deposits. Much fine timber, suitable for manu-
facturing, is rafted down the Kentucky, and more will become availa-
ble as the river is improved. All these facilities tend to make Madison
a most excellent site for future factories.

The facts given in this report and the preceding ones of this depart-
ment all tend to show that Indiana is posssessed of raw material, fuel
and transportation facilities, equal to if not surpassing those of other
States in the Union. Whether she uses these possessions to the best
advantage—keeps the factories now within her bounds and increases
their numbers many fold—will depend almost wholly upon the ener-
gies and public-spiritedness of the citizens of those localities where the
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fuels and raw materials are located. This department can but call the e } L e o .. ‘l (I =R+ I
attention of the world to the resources of the different localities of the ’| o | §.§;§§.§§_J§§§§_@ g | | ¢ | 8 f
State. The people of those localities must, by their own endeavors | L= SREERAZHISER 5 |' |- <8 ||
and by showing a willingness to invest local capital, attract to their | S ' l ~— %8—:‘:_H
midst the wealth and population of other portions of the world. .| $33EOSIENRSE 2 || : | é g
" &  gzssssocaEss|g | 2 g |
| - & |
PETROLEUM PRODUCTION IN INDIANA IN 1898. “ =t - — T T a8 l
The total production of petroleum in Indiana during the year 1898 = |2 BRERSIVITARE % l( - M ]l
was but 3,751,307 barrels as against 4,353,138 in 1897, and 4,680,732 = I = e _ ‘ —— 4 |
in 1896. This was a loss of 601,831 barrels, or nearly 14 per cent. as & l gascszopsaes o ” g o ; §3 l _
compared with the output of 1897. This loss was in part due to the Z \ & . ggggg«gfééééé s A . '|
low price of the product during the first half of the year, which pre- - = h - \ g ® |
vented the sinking of many new bores in the fields already developed. Z = \ = | ‘_§ 2= |
The main loss of production was due, however, to the fact that no = || . BEEBRE3z3as8 |8 | R g & *
new area of production was discovered during the year and the out- & RAERRRENEZRRN | \\ b =2 =g |
lines of t;he older fields were but little extended. On January 1, 1899, : |‘ ' L < % I;___ — 1_,,_5_*!
there were 3,628 wells producing oil in the State, as against 3,648 on 7 | snonmepmenss | g ‘ 2 g 8= }
January 1, 1898, a loss of 20 during the year over and above the new =< g ;§§§§3§f5§§§ 8 oz | & | 83 8 |
bores put down. =l == ESERRRARAR |G z | ! |
The wells first sunk in the older fields are gradually losing in out- Z ] i‘_ I _ e |’ Z l‘ —| ’_“,\—f'
T . . . = " = % 25 \
put, and unless virgin' territory of large size is soon developed the 2 F FSEBEBRSIEEE |2 = ] 38 |
annual production of petrolum in the State will dwindle in a few = | = ERXEEISHERAT | ‘\ & ‘ = ‘ g ~
years to less than 1,000,000 barrels. The average increase in price = I i [ N |
from 43 cents in 1897 to 62 cents in 1898, brings the price of the £ I o Il ) Il s 4 3 8% \
product much nearer its true value, and will undoubtedly lead to more 5 | z < 2 & ;—
extended boring in the territory already known, and also to more ex- E - | & ‘ N < 8T_~
tended wild-catting, which will probably open up new ficlds of im- 5 I|_ - — 2| g Z §n ‘
portance, especially within the area now producing natural gas. :é : - A ‘
The statistics of the Indiana production for the year 1898, are as & !| l - |- g 88 |
follows: - 2 | : ] \ & &
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Production of petroleum in the main Indiana petroleum field by
months in 1898: '
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Production of petroleum in the Broad Ripple, Indiana, oil field by

months in 1898:

s » Bbls.
. R. " ’
JAMUALY .. vn ittt i iei e e s 255,474.11 i‘i’:}l})‘x’ix) 2:?1(4)?
FEDIUALY - v v e e e e e e ee e " 226,779.41 March - o 10,735
March ........... PR 270,156.78 ADIIL oo 11,103
ADHL oo e DL 253.370.99 MBY — oo 11,838
May ..oooiii SETETEEEEETRRRLRTEE 253,499.34 FUDE o ov ettt e e et e e e e 12,321
TUDE oo e 261,405.89 JUIF oo 9,775
JUIY oot 264,763.60 Augus; ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, 8,535
AUBUSE e v ee e et e 284,550.83 SEDLEIDEL « v e e o e e 1,525
SEPLEIIDOT . .. ... 's ottt et 286,728.58 OCUODEE v e e 6,202
OCLODET ... o\t ieeane et et tae e eaaaaeen 283,162.31 - NOVEmbOL o 7.308
NOVEIDOT - et tee e eee e e e 269,423.31 Decombor .o ST 7,008
DECEIDEE - v v e e e e e e e e 26742626 0 £ U rmmmmmmmmmmmmmimimTIIOT o
T S 3,176,821.41 Lot e 10208

Production of pelroleum in all other Indiana oil fields in 1898, by

Production of petroleum in the Peru petroleum field by months months: Bbls
in 1898: JAIUALY « v vvveieiee e eae e ane e 8,868.48
Bbls. F@DIURLY ottt et et it ee e e e 6,633.83
January ........... T 48,770.56 MATCR - vt ettt e e e e 7,138.25
February . ...... ..ottt e 33,619.70 ADIIl .o e 1,694.09
March ........... ... BT27401 . O 413.00
April ... e 43,866.48 JUDE .o iveriet e e 232.67
MAY .ot e 45,456.88 TULY +eeeee oo e e 108.42
June ............... e P R 46,656.71 AUBUSE oo oo e e [N 295.11
July ......... B PR 40,213.65 September . ........iiiiii it 89.00
AUBUSE L.ttt e e 39,397.27 OCLODEL .« vt oo ettt teetenerensnensnernann
September ............ .. i 31,022.24 NOVEIIDEL .ot en ottt ittt eies et ian e 210.54
October ..o e e 30,105.93 DECRIMDEL oo v v e o s e et e e s 142,98
November ... ... i i i i e 23,607.90 _
December ... ..ottt e i e e 25,789.86 OLA] ottt e e e 25,835.44
TOtAl ...t i i i e s 440,671.99




THE

COAL DEPOSITS OF INDIANA

By GEORGE HALL ASHLEY.

INTRODUCTION.

IMPORTANCE OF FUEL AND COAL.

Fuel has been recognized by mankind of all ages as one of the most
important factors of his existence. At the first its use may almost
be said to have marked man off from the lower animals. With it he
could successfully cope with adverse conditions in nature. Fuel
enabled him to prepare foods, otherwise not catable, to live in climates
otherwise uninhabitable, to see in the night as in the day time. With
it the ores of the earth yielded up their metals and prepared the way
to civilization. Little wonder is it, then, that fire took a conspicuous
part in his worship, and that primitive man all over the world should |
place fire, or the sun, as the apparent source of heat among his divini- |
ties. At first he obtained his fuel from the surrounding forest. DBut
the time came early in human history when here and there the com-
bustible nature of coal was discovered. Yet for a long time the abun-
dance of wood fuel and the difficulty with which coal ignites practi-
cally restricted the use of the latter to the one purpose to which it
proved much better adapted than wood, namely, in metallurgy.

The real importance of coal as apart from wood, however, dates
from the invention and development of the steam engine, especially
in the middle of the eighteenth century. The remarkable develop-
ment of industries that took place at that time and the marvelous
advance that material civilization has made during the nineteenth
century would hardly have been possible without eoal. Indeed, at-
tention is frequently called to the fact that the present material pros-/
perity of nations is proportional to the coal development of each. The

1)
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assertion is frequently made that England owes her supremacy as a
nation to her coal beds,'and who can say how much of the boasted
wenlth of the United States would exist had she possessed no coal beds.

Furthermore, there has been a movement going on of late that
promises greater prosperity to those States possessing coal. That is
the recent tendency of great manufacturing concerns to leave the
large cities and commercial centers and seftle in the smaller towns as
close as possible to supplies of their raw materials. Coal may be said
to be one of the raw materials in almost any kind of manufacture,
and usually just in proportion that power plays a part in the procéss.
It follows as a matter of course that, other things being equal, this
movement will tend toward those States whose coal resources are the
best and most favorably known abroad. The recognition of this fact
has been one of the factors leading to the prosecution and publication .
of the present survey and report.

DEVELOPMENT OF COAL INDUSTRY IN INDIANA.

It is highly probable that”the presence of coal in Indiana was
known to all the earlier inhabitants of the State, Indians or others,
though whether its use and fuel properties were known to them is a
doubtful question. As far as I have been able to learn, the discovery
of coal in Indiana was made in 1763, by Col. Croghan, who noticed
coal on the Wabash river. The next earliest records I have found
of coal in Indiana are in the field notes of the surveyors who ran the
township and section lines in the first ten years of the present century,
1804 being the earliest now recalled. According to an inquiry con-
ducted some years ago by Mr. Thos. Wilson while Inspector of Mines,
the first coal mined in the.State was by Mr. Alpha Frisbee by strip-
ping on Little Pigeon creek, seven miles east of Newburg and three

miles from the Ohio river. Dr. J. T. Scovell reports finding an adver- |

tisement of coal for sale in a paper in 1832. Earlier than either of
these is the report that, in 1812, when Mr. Robert Fulton made his |
first trip down the Ohio in his steamboat the “Orleans,” he stopped |
at Fulton, near Cannelton, Perry county, and obtained some coal,

Inquiry over the field shows that by 1840 coal was being regularly
mined at many places over the State, in most cases only for black-
smiths’ use, but in many instances for shipment. As far-as known, ‘

whether for use as a fuel or as a curiosity is not known. f

- such coal was mined by stripping or drifting on the outcrop. Mr./
Wilson gives the date of the first shaft as 1850, sunk by Mr. J ohn' \

\ &
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Hutchinson one mile east of Newburg, on the bank of the Ohio river.
The first charter granted by the Legislature for the mining of coal was
in 1837 to the American Cannel Coal Company, of Cannelton, Perry
county. The famous “block coal” of Clay county appears to have
first been recognized as such in 1851. Mr. Hays, of Center Point,
reports finding it in a well on Mrs. Huff’s place in section 16, town-
ship 11 north, range 6 west. About the same time Mr. Ferguson
called attention to the block nature of some coal found by Mr. Rardon
near Brazil. It was first shipped out of the county in 1852 by Mr.
John Weaver and Capt. Ezra Olds, being obtained from the bed of
Otter creek. 1Its subsequent history, as of the coal in other counties,
will be treated under those counties.

From this time on mining operations on a large scale began to
develop rapidly until in 1879 the coal industry demanded the atten-
tion of the Legislature, which passed certain laws for the regulation
of the mines, and provided for a Mine Inspector. At this time the
output of the State was over one million tons and a like number of
dollars were invested in mining property. In 1886 Indiana, with a
production of two million tons, stood seventh among the coal pro-
ducing States of the Union. In 1889, as shown by the Eleventh Fed-
eral Census, Indiana stood eighth, with a production of nearly 3,000,
000 tons. In 1896 Indiana stands eighth, with a production of
4,068,124 tons and an invested capital estimated at $1,750,000.

In this connection the following chronology of coal mining, in the.
main from a compilation by Mr. H. H. Stock, is of interest as show-
ing the historical development of coal mining and usage and the rel-
ative position of the events just enumerated.

A CHRONOLOGY OF COAL MINING.

COMPILED FROM THE FOLLOWING SOURCES, BY PROF. H. H. STOCK, WITH MANY
SUBTRACTIONS AND WITIHl SOME ADDITIONS FROM INDIANA'S
COAL HISTORY BY G. H. ASHLEY.

The Coal Trade Journal, “The Story of American Coals,” by W. N.
Nicholls; The Bond Recofd; “Anthracite Coal,” by William Griffith;
The Mineral Industry, Vols. I, II and IV; “Iron in All Ages,” by
James M. Swank; Colliery Guardian, “Annals of Coal Mining,” by
Robert 1. Galioway, “Coal, Its Antiquity, Discovery and Early De-
velopment in the Wyoming Valley,” a lecture by Mr. Geo: B. Kulp.
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Possilgle reference to coal by Solomon’s proverbs. Charcoal
probably meant.

~ Coal mentioned by Theophrastus in his book of Stones a8

being used by blacksmiths in Greece and Italy.
Coal used by the Chinese before the Christian era, but there
1 no record of the date.

The presence of coal in Britain and western Europe, probably

known to the Romans during the time of Julius Caesar,
but not worked to any extent.

Possible mention of coal mining by the Abbot of Petersborb,
tenth century. Coal mining in Zwickkau, Germany.

First definite mention of coal mining in England, by tha
Bishop of Durham. -

Coal mined in Belgium.

First license for digging coals granted by Henry III.

First shipment of coal to T.ondon.

First mention of Welsh coal mining.

Use of coal prohibited in London on account of smoke.

Coal exported from England to France.

Chimneys came into use in England, and mine gases first

noticed.

1526-28. First metallurgical use of coal in England.

1552.

15883,
1589,
1600.
1606.
1632.
1640.

" 1650.

1665.

First notice of the possible exhaustion of the English coal
fields, the export of coal prohibited to husband the ‘supply
and to harass the French, to whom the coal was principally
shipped. : : '

First coal trust or coal combination to control the price of
coal, and first combination of coal workers to control the
workmen employed. o

Patent granted for use oi;co{il in iron or lead smelting (failed).

Coal supersedes wood as a domestic fuel in England. Boring
for coal introduced. Wagonways introduced.

An act passed binding colliers to perpetual service at a given
works. Not fully repealed until 1794.

Gunpowder used in German mines.

First record of English fire boss.

Dud Dudley made strenuous efforts to use coal in iron smelt-
ing. '

Ventilatng furnace used in Belgium,

1695.

1698.

1701.

1705.

1708.

1750.
1755.
1759.

1760,

1762.

1763.

1766.

1768.
17%5.

1784.
1792.
1800.
1800.

1804.

1804.
1812
1812,

1828

COAL DEPOSITS OF INDIANA. 5

Savery fire engine used for raising water. Lead and tin first
smelted with coal in England.

First mention of coal in America by Father Hennepin on the
Illinois River, near Fort Creve Coeur.

Coal discovered in Virginia by Col. Burd.

First fatal colliery explosion at St. Mary’s Church, Gateshead,
England.

Tirst English book on coal mining, “The compleat collier, or
the whole art of sinking, getting and working coal, etec.,
mines, etc., as now used in the Northern parts, especially
about New Castle and Sunderland, by F. C.”

Coal mined in Virginia. -

Coal discovered in Ohio by Mr. Lewis Evans.

Presence of coal in Western Pennsylvania mentioned in diary
of Col. W. Burd. '

Anthracite discovered in Rhode Island.

Anthracite first noted at Wyoming, Pa. .

Coal noticed on the Wabash river, by Col. Croghan.

Air coursing introduced. Steel mill invented for purposes of
lighting.

Anthracite used in the Wyoming Valley, Pa.

First ark of anthracite shipped from Wilkesbarre, Pa., to Car-
lisle Barracks, Pa., vi_é, the Susquehanna river.

Mining begun in Pittsburg region through grants of mining
privileges made by the Penns.

First notice of mine records being preserved in England.

Method of manufacturing coal gas discovered.

Wm. Morris took a load of anthracite to Philadelphia but
could not dispose of it.

Coal discovered west of the Mississippi river, along the Yel-
lowstone, by the Missouri river expedition and by Capt.
Pike on the Osage river, Kansas.

Coal noted in land surveys in ITndiana, and its position marked
on maps. : '

First convention to consider means of suppressing fire damp,
held in England.

Coal dug at Fulton, Perry county, Ind., and taken aboard
steamboat “Orleans” by Robert Fulton.

First cargo of bituminous coal from a Pennsylvania mine,
shipped from Karthauns, Clearfield county, Pa., to Phila-
delphia. -
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1831. Dr. Geissenhainer g
anthracite.
1832. - Coal advertised as for sale in Indiana bein
numerous points in the State, ,
1836. Fran}l;:hnhInsl;(tiitf;lte, of Philadelphia, offered 3 prize to the one
who shou rst make over 20 ig i
it ot evoried ) ons of pig iron from anthra-
1837. The American Cannel Co
porated.

1840. Coal 'bemg shipped in small quantities Ly flat-hoats f
ysas points along the Wabash, Ohio and White rivers, e
1850. 1;‘[.antufacturc of Connellsville coke begun
- rirst coal shaft in Indis ‘ i
Newberg, o] cog:ta);. sunk by John Hutchinson near

1851. Indiana block coal discovered,
1222 Indiana .block coal first shipped out of county
1865. A.nthramte leads ‘chareoal in the maniJaciure of pig iro .

0. First use of coke in g Pittsburg blast furnac 8 on
1869. Coke first leads charcoal in man ;
1875.  Coke leads anthracite in the m

pplied for a patent for-making iron with

g mined a little at

al Co., of Cannelton, Ind,, incor-

ufacture of pig iron.
anufacture of pig iron.

PREVIOUS GEOLOGICAL WORK ON COAL OF INDIANA.,

r};olffib{)e with thE plzgsent survey. As to the quality of the Work it
=t D¢ remembered that the members of the earli ’
e . ier surve
:;(;rl:imfg n enltlrely new territory, at a time when the small lo)c,a;vgze
-mand 1or coal had not led to the onen; -
. : pening of nearly as many small
f:;ei t}i{s a1.t pres.ent. 'l.hey had practically to make their owg maps
;h ,]dabe it all in all, it is not to be wondered at that many errors’
Wig}? th;rfoing by the members of a later survey, working as they did
predecessors’ reports in their hands, with i
from fair to excellent on whi date, with tha Bt
hich to put their data, with
knowledge of the coal b ;i Sippdidin
i - eds from examinations in a much ]

. . arger num-
?Srrzitzxtgns;;elty:orked mines, and with possibly certain a(fg\rantégr:s
00S ihat have betn developed in the thirt i

. Y years since th
earlier work began. Nor do the members of the present survey clain(:
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any undue merit for being able to present more accurate maps, a
more detailed stratigraphic column, or in general a more accurate
review of local details, sections, etc. We realize too well that in the
very limited time at our command it is unavoidable that many errors
will be found in our work.

Without considering the observations of several geologists in In-
diana in the early part of the century (1807, Maclure; 1818, Stitson;
1823, Long), the first definite information about the Indiana coal
fields was obtained when Mr. David Dale Owen, in conformity to an
order of the Legislature, made a geological reconnoissance of the State

"in 1837 and 1838, The report for 1837 was published at Indianapolis

in 1838. It comprised 38 pages. It was revised and republished in
69 pages in 1859. The report for 1838 was first published in 54 pages
in 1839 and revised and republished in 1859. In these Mr. Owen
gives in a general way the eastern boundary of the coal mcasures and
mentions coal at several places.

The following year (1839) Mr. Owen made a geological exploration
for the government of part of Towa, Wisconsin and Illinois. In his
report, published at Washington in 1844, he gives a chart of the
Great Illinois Coal Field (Plate 1V), which on a very small scale
shows by a map the extent and position of the coal measures of
Indiana.

In 1843 Lawrence Byrem published a geological map of the Western
States, which I understand is a republication of a geological chart of
the Ohio Valley prepared by D. D. Owen for publication in 1846.

In the same year (1843) Mr. Owen had a note on “Fossil Palm Trees
in Posey County,” besides papers published in 1843 and 1846 on the
Geology of the Western States.

In his Geology of New York, part 4 (fourth or western district),
James Hall gives a geological map of the Middle and Western States
(Albany, 1843). The same ycar he published notes on a “Section from
Cleveland, Ohio, to the Mississippi River, in a Southeast Direction.”

In 1848 (2d ed., 1855), Mr. Richard C. Taylor published a map of
the Illinois-Indiana coal field in his “Statistics of Coal.”

In the same year Mr. David Christy, in “Letters on Geology,” pub-
lished at Rossville, gives a section of the Lower Carboniferous as ex-
posed between Paoli and French Lick, Orange county, and notes the
geo-synclinal structure of the coal field across Indiana and Illinois.

In 1853 a geological map of the United States was published by
Jules Marcou. ' :

In 1853 Mr. R. T. Brown made an official report to the Indiana
Board of Agriculture on a “Geological Survey of the State of In-

diana.”
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From this time on Indiana coal-measure geology is included in
numerous gencral publications which nced not be mentioned, as they
seldom include any original matter. .

In 1859 the State Legislature passed an act for a “Geological Recon-
noissance of the State, which should prepare the way for a more full
and systematic system hereafter.” David Dale Owen was appointed
Statc Geologist, but by arrangement the work was placed in the hands
of his brother, Richard Owen; at first temporarily, but permanently
on the death of D. D. Owen. His report, published in 1862, treats
very briefly nearly all the coal countics and includes a report on the
same countics by Leo Lesquereux, the well known paleo-botanist.
The sime report also includes the report of Joseph Lesley on the
fractional township 7 south, range 3 west, in Perry county. The
original report by Mr. Lesley included a topographical and geological
map of the area. This was never published and later disappeared.
It is of no small interest that Mr. Owen, almost simultaneously with
the starting of the reconnoissance of the State, should start a detailed
topographic, geological map of the State. The cost of such a map
Mr. Lesley estimated to be $150 per township, field and office work
~ included, it apparently being one of the objects of the survey to deter-
"mine the cost of carrying on such work over the State. Unfortu-
nately, the lapsing of the survey prevented further work of the kind,
and as a result the State has probably ‘paid out in the past for suc-
cessive partial reports on the same areas more than enough to have
made complete detailed maps and reports, showing topography, loca-
tion, extent and value of all rocks or minerals of economic importance,
surface geology or distribution of soils, ete. _

In 1865 a geological map of Indiana on a scale of five miles to one
inch was published at Cincinnati by Mr. N. Sayler.

In 1869 the office of State Geologist was revived and Mr. E. 1. Cox
appointed to that position. Immediately a detailed survey, or'rather
cxamination, of the coal field counties was begun and under Mr. Cox
and Mr. Collett, with the assistance of Mr. Frank Bradley, Mr. R. T.
Brown, Mr. B. C. Hobbs and others, was carried on until 1883, when
the last report of the coal counties appeared.

The character of the field work in the various counties varied
greatly. Several of the counties never received ore than a prelim-
inary survey. Thus, in Warrick county, three sections were obtained,
the coal from one niine analyzed and four pages of descriptive text
given. On the other hand, in some of the counties the field work
occupied several times as ;much time as could be devoted to it by the
present survey, and the reports on those counties were, as a rule,
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correspondingly complete and detailed. In such cases the abundant
columnar sections obtained, especially those by Mr. Collett, have
proved of inestimable service in the present survey. The correllation
of the coals and the location of points on the map appear to have been
to too large an extent guess work, and this factor of unreliability
prevented more than an occasional use of those parts of the reports.

Under each county will be found references to the previous reports
on those counties and by whom made. Since 1879 the Mine In-
spectors’ reports have proven 4 valuable source of information, partic-
ularly in often showing the depth and thickness of the coal at mines
whose abandonment has prevented the obtaining ef that often useful
information. These have also been largely drawn on in preparing the
lists of old mines. Tn the twentieth annual report Mr. W. S. Blatchley
discussed the clays and shales of the coal measure area and Mr. T. C.
Hopkins treated the sandstones suitable for building purposes. In
the twenty-first annual report appeared a report on Vigo county by
Dr. J. C. Scovell, in which the coals of that county were somewhat
fully treated. ’

Since 1883 geological maps of the State, showing the distribution
of the coal measures, have been published by Mr. Collett and others.
No attempt at colored geological maps was made in connection with
the reports of the coal counties. As stated above, the ficld work was
more of the character of an examination than of a survey, the maps
as a rule showing only the points at which data were obtained, without
sttempting to show the distribution of particular coal béds or forma-
tions. A large part of the errors in stratigraphy of the earlier survey
are doubtless due to lack of surveying methods, or the systecmatic trac-
ing of the coal beds and their accompanying strata.

In 1886 the discovery of natural gas in Indiana and its enormous
development in the following years practically destroyed a large part
of the home market for Tndiana coal and seriously crippled the in-
dustry in this Statc. Indiana was then compelled to seek outside
markets, where she had to compete with coals which had every advan-
tage in the way of freight rates, ete., and the fact that under those

~ conditions the coal output has steadily increased with a large share of

the output going out of the State speaks in no uncertain terms of the
value of Indiana coal and its appreciation by those who use it.

The discovery of natural gas bronght a great influx of manufac-
tufes and changed the State from a nearly-purely agricultural one to a
manufacturing State of some importance.

For several years now there have been signs of a rapid depletion
of the gas, becoming each year more apparent, and the practical ex-
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haustion of the gas field in the near future is now generally admitted
With the appreciation of that fact began to come a demand from man&
directions forinformation about the coal of Indiana, and especially
from two directions. First, from manufacturers who have never used
Indiana coal or fear the supply of it may be as transitory as the gas
. has been; second, from those who appreciate that with the failure of
the gas gradually opening up the home market, the demand for and
0}1tput of Indiana coal ought to be doubled, and hence desire informa-
tion about the coal fields with a view of their increased development
to meet the increased demand. There was nothing with which this
rapidly increasing demand could be met. The old reports on the coal
counties were scattered through near a dozen volumes, now all out of
print. Furthermore, for many ohvious reasons, a reprint of those old
reports would not be desirable. It was, therefore, decided by W. S.
Bl.atchley, the State Geologist, to prepare a new report, which, while
using such materials of the old reports as were found to be reliable
was to be based largely on an original investigation of the field. Ié
was further planned that it should be accompanied with maps, cross
sections and other matter necessary to show with some accuracy the
distribution of the coal beds, horizontally and vertically, and in gen-

eral be prepared to answer the questions that were constantly being
asked.

CHARACTER OF FIELD WoRK.—As noted above, as a result of the
test made by Mr. Lesley in 1860, he estimated that the cost of a
thorough survey of the State would average about $150 per township
or about $35,000 for the work of the whole coal area, a small amouné
as compared with what has been given by many of the States. Appre-
ciating the ultimate value of work thoroughly and well done, Mr.
Blatchley made great efforts in 1897 to have the Legislature make an
allowance of $10,000 for each of two years for a survey of the coal
field. Failing in this, it was necessary to fall back on the general
fund, which would allow for the whole work only about one-geventh
of the amount which had been estimated as necegsary to do the work
as it should he done. To do the work under those conditions required
that each man, while in the field, should survey on an average fifteen
square miles a day. The impossibility of making an accurate detailed
survey and study of the coal at such a speed is too readily recognized
to need comment. The result is most prominently seen in two ways:
In the amount of information obtained which could not, through lack
of time, be veriﬁe_d, and in the number of areas where complexity of
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structure, variability of coals, or other conditions would have required

more time for their unraveling or working out than could be given

them. : o

Under the circumstances it was thought best not to attempt uni-

formity of work regardless of coal values, but to put a much larger

share of our time and effort on those areas that gave promise of con-.
taining commercially workable coals, and less to those areas where the

coal was thin. For similar reasons the writer has, as a rule, personally

examined those counties or parts of counties which development or

reports showed to contain the main areas of workable coals, though

trips were made in each of the other counties except Warren and

Posey, and all areas of extensive mining examined. The field work
began in August, 1896, the writer spending three months in the field.

In 1897, in addition to the writer, were Mr. Claude E. Siebenthal, who

spent the whole season in the field; Mr. Edward M. Kindle, who spent
August and September in field work, and Dr. J. T. Scovell, who spent
about ten days with the writer in Vigo county, with the geology of
which he was very familiar. Dr. Thomas Watson joined the survey
in July, but was almost immediately called home by serious sickness
in his family. In 1898 the writer spent two months in the field, and
Mr. J. A. Price and Mr. Kindle about thee months each, beginning in

"April.

In connection with the field work the members of the survey wish
to unite in thanking all who have in any way assisted in the work.
We have met everywhere only kindness and a readiness to help, prob-
ably over 5,000 of our citizens having rendered assistance in one -way
or another. This has been especially true of those connected with the
larger mines, who not only accompanied us through the mines, but
often offered us freely drill records and other information of value,
or accompanied us for from half a day to a day or two to better point
out the relations of things as they had worked them out. We are
also under obligations to most of the railroads of the coal area for
favors, and to many business and newspaper men of that part of the
State. Nor should the writer fail to express his thanks to the other
members of the survey for their hearty co-operation in this part of
the work and the fidelity and care with which the work was done.

TaE REPorT.—The table of contents gives a very complete outline
of the report. Suffice to say here that the report is for convenience
divided into four parts.

Part I discusses the general geology of coal. In the manner of
presentation and in the amount of space given to the various sub-
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heads I have been largely governed by the character of the questions
asked me in the field by those who will doubtless take a real interest
in the report.

Part II discusses the general geology of the Indiana coal field and
is intended in part to serve with Parts I and IV, as an introduetion.to
Part III; and, secondly, by giving a general synopsis of the strati-
graphy and distribution of the coals over the field, to answer the
purposes of the general reader, who will seldom care to wade through
the mass of details given in Part III.

Part 1II deals with the local details of the character, stratigraphy
and distribution of the coals. It is intended largely for reference, and
to that end seeks to give all the information obtained. In the discus-

‘sion .of Part I, little or no attention was paid to artificial geographi-
cal lines. In Part III, for the purpose of reference, the artificial

geographical lines are made the basis of the discussion, which is taken

up by counties and -under those by congressional townships.

" With this part is given a colored geological map of the whole coal
area, on a scale of two miles to the inch, published in seven sheets.
Then on a scale four times as great, or onc mile to the inch, are given
sketch maps of the principal coal and mining areas. These usually
form page or double page plates, and are placed at the head of the
discussion of the townships represented. They are often accompanied
by cross sections. Realizing the advantages of graphic representation
for purposes of comparison, diagrams of the more typical columnar
scctions of the rocks, and on a larger scale of the coals, are made and
placed together so that the comparisons are readily made. The prac-
tice of doing this while carrying on the survey was found to be of
great assistance in recognizing characteristic features of the coals or
of the larger sections, and it is hoped the plan will prove helpful to an
appreciation of those features by the reader.

For suggestions as to the manner of treatment I must acknowledge
my obligations to a greater or less degree to practicallyall of the recent
coal reports of other States, and while the excellent county reports
of Pennsylvania have been most conspfcuously followed as far as the
limited time permitted, yet in certain features the treatment will be
found to be new, whether at a loss or a gain in the value of the report
is for the reader to decide.

Part IV discusses and illustrates the methods of mining, marketing
and utilizing coal followed in Indiana, together with some notices of
methods not used here now, but which in some cases might prove a
good change over those now used. It is given partly for the benefit
of those not familiar with that phase of the subject, and partly for
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those who, while perhaps engaged in mining, are not acquainted with
the methods used in other mines or other districts, and may find some
helpful suggestions in it. It also gives tables of mines, and other

_ related matter and statistics, as well as including the Mine Inspector’s

report. :

};Nhile the work of preparing the report, maps, drawings, etc., rested
entirely with the writer, he wishes to acknowledge much assistance
from several sources.

First. In most cases the assistants prepared short summaries of
data obtained by them to serve as a key to their note books and field
sheets, and while i in most cases this material could not be incorporated
in the final report to any extent, in three or four counties the matter
thus prepared, when incorporated, formed from one-fourth to one-
half of the completed report on those counties.

Second. Mr. Price, while still a member of the survey, practically
prepared the drawings of Pike and Dubois counties on Sheet E and
Spencer County on Sheet-F. '

But a still larger amount of purely voluntary assistance was received
as follows:

Mrs. G. H. Ashley, Division XI of report, Sheet G of geological map,
several of the sketch maps, and all or the major part of several hun-
dred of the columnar and coal sections and text figures, almost all of
the sandstones, clays and coals of all the figures, and sections, proof-
reading, ete.

Mr. J. A. Price, complete reports on Dubois and Spencer counties.
We were fortunate in being able to arrange with Mr. Price after he
had left the survey to prepare full reports on the counties surveyed by
him, as it not only made possible very much better reports on those
counties than the limited time at the writer’s disposal would haye
allowed, but by the time thus gained permitted a little better work on
the other county reports.

Mr. James Epperson, Division XLVIII of the report. The material
gathered by the writer for this chapter covered such a long period that
it was thought best to regather most of it in the last month or so
before the report went to press, and Mr. Epperson kindly volunteered
to do the work. '

Acknowledgment should be made to both Mr. Fisher and Mr. Ep-
person for many favors, suggestions and helps received. Much grati-
tude is due the State Geologist for the kindly interest shown through-
out the work and the complete freedom accorded.
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PART 1L—GEOLOGY OF COAL.

I. COAL AS A ROCK.

Bection 1. Composition of Coal.

1. DeriNiTION OF CoaL.—Coal is the name applied to a related
group of massive, uncrystalline, black or brown bedded minerals or
rocks, which are composed largely of carbon with some oxygen and
?ydlrogen and a few other elements, and are economically important as
uel,

2. ComposITION OF CoaL.—Coal is by some writers treated as a
mineral, by others as a rock. As coal lacks the definite chemical com-
position which minerals are generally considered to have, it will be
treated here as a rock. Coal is a mixture of certain elements, or com-
pounds of these elements. The principal element is carbon, a common
form of which is charcoal. The diamond and graphite are other forms
of the same element. Ozxygen and hydrogen, the two gases which
'combined form water, are the next most abundant elements. With
these are traces of the elements nitrogen, sulphur, and more or less
of other substances that will not burn and are grouped together as the
ash. The ash will include traces of silica, potash and soda, sometimes
alumina and iron, and in impure coal some shale or dirt. The way
these elements differ in different coals is shown in the following table:

3. TaBLE SHOWING COMPOSITION OF DIFFERENT CoALs.
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1 | Coal, Eastern Pennsylvania....| 9045 | 243 245 ... ... 4.57 | Regnault.
2 | Coal, Clay county,Ind.......... 8270 | 417 939 | 1.62 | 045 1.07 ) Cox.
3| Coal,0hio ..., 7380 | 5.79 | 16.58 | 1.52 | 0.41 1.90 | Wormley.
4 | Coal, Breckinridge, Ky ......... 68.13 | 6.49 5.83 | 2.27 | 248 | 12.30 | Peters.
5| Coal,Bovey ...................... 66.31 | 563 | 2286 | 057 | 2.36 | 227 { Vaux.
6| Peat ......ocoooeei i 59047 | 652 | 3151 251 ... | Websky.

4. How THE ELEMENTS Occur.—In studying coal it is found that
while some of the matter is in the elementary stage, much of it is in
the form of compounds. Thus, part of the carbon is uncombined,
when it is known as the “free carbon” or “fixed carbon,” while the rest
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of it is combined, partly with the hydrogen, making the hydro-carbons,
as marsh gas, tar, etc., and partly with the oxygen making the gas
carbon monoxide. The hydro-carbons are gases or become so on
heating. Part of the hydrogen and oxygen will be found combined in
the-form of water. The sulphur occurs principally as a simple com-
pound with iron, forming the mineral known as pyrite, a mineral
closely resembling gold in its yellow color. The “sulphur balls” fre-
quently noticed in the coal are an impure form of the same mineral.

These elements and compounds may then be grouped as:

1. TFixed carbon,
Gases that will burn or the volatile combustible material,

2.
3. Water, will not burn,
4. Sulphur, considered by itself for reasons given below,

5. Ash.

5. PROXIMATE ANALYSIS.—An analysis of the coal which shows
the proportion of the above parts of the coal is known as a proximate
analysis. It is easier to make than an ultimate analysis, or one whicn
determines the f)roportions of the elements, and is much better for
determining the value of coal for fuel purposes.

The subjoined table will give an idea of the variation of the above

constituents in different coals.

TaABLE SHOWING PROXIMATE ANALYSES OF DIFFERENT CoOALS.
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1| Coal, Eastern Pennsylvania ............. 88.38 3.08 ) 412 ) 050 ) 5.92 | McCreath,
2 | Coal,Clay county,Ind ................... 55.25 | 39.85| 340 |...... 150 | Cox.
3 | Coal, Pittaburg,Pa........................ 5456 | 37.74 | 1,19 150 | 447 | McCreath.
4 | Coal, Fountain county,Ind .............. 4750 | 47001 450 |...... 1.00 | Cox.
5 | Cosl, Carbon City,Colo................... 4125 | 4600 | 350 |...... 9.35 | Cox.

Bection 2. Chemical and Physical Properties of Coal.

6. - CoMBusTION.—The most valuable property of any coal is its
power to produce heat by the oxidation or burning of its constituent:
parts. If these parts are examined it will be found that two of them
will not unite with oxygen or burn, as they are already practically
burnt substances, or highly refractory, the water and the ash. The
weight of ash in any coal is that much unburnable matter and reduces
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the heat value of the coal that much. The water not only reduces the
heat value by not burning, but absorbs a part of the heat produced by
the other components while being evaporated. "The sulphur yields
a small amount of heat, but its value in this direction is more than
offset by its injurious effects in the commereial use.of the coal, as will
be shown further on.

The combustible volatile matter yields the most heat for its weight,
but in the ordinary usage of coal much of this is lost. For most of
the purposcs to which coal is put the fixed carbon is the most valuable
element. Future practice may modify or change the truth of this
statement.*

7. IenrminG or Coars.—In general it may be stated that those
coals containing a large proportion of gas ignite readily, while those
containing a small proportion of gas ignite with difficulty.

8.  CAxING.—Some coals when heated have the property of soften-
ing, becoming viscid and running together into a solid mass. Coals
are sometimes classed on this basis as “caking or cementing coals,” and
as ‘“non-caking,” “free-burning,” or “splint coals.” The former coal
is generally preferred by the blacksmith on account of its forming a
“hollow fire,” and hence is sometimes referred to as “blacksmith coal.”
The term “blacksmith coal” is, however, often used in speaking of a
part of a bed of caking coal on account of its freedom from sulphur
and other impurities. In parts of Indiana a caking coal is spoken of as
a “bituminous” coal in contrast with what are known as “block coals,”
which in gencral are non-caking or splint coals. In the general usage
of the term “block coal” this may be misleading, as will be shown
later. The caking or non-caking property of coals seems to be the re-
sult of physical conditions more than of chemical, as a comparison of
chemical analyses of the two kinds of coal fails to reveal any constant
and noticeable difference. If caking and non-caking coals be com-
pared, it will generally be found: Tirst, the caking coal is a bright
coal, while the non-caking or splint coal has a dull fracture; second,
the non-caking coal splits more readily parallel to the plane of bed-
ding, and if these planes along which it splits be examined they will
be found to resemble sheets of charred shavings still showing the fibre,
like charcoal; and if one of these sheets be examined chemically it is
found to resemble charcoal further in having a very high percentage
of .carbon. An analysis by Mr. Cox of the carbonaceous matter be-
tween the laminae gave as follows:

*8ee “ Utilization of Coal,” Part IV.

\
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Fixed carbol .. ... .. it e e e e, 83.40
(7 7 R 13.30
Ash, white . ... ... . e e . 0.80
BN ) 2.50

These charcoal-like sheets are very abundant in a non-caking coal,
and it is supposed that its non-caking property is due to their pres-
ence, as being almost like charcoal they will, of course, not run to-
gether, nor will they allow the more bituminous parts of the coal to
run together.

9. CoxiNg.—By heating a caking coal out of contact of air,.or
burning it with a very meager air supply, the volatile materials are
driven off, leaving a hard cake, lighter than the coal used, though of
somewhat greater bulk, and for certain uses very valuable as a fuel.
Those coals which will thus make coke are often known as “coking
coals.” Practically all caking coals are coking coals, but not all will
make commercially valuable coke.

10. HarpyEss.—Coals vary in hardness from 1.2 to 1.8. That is,
from a little harder than tale, which can be scratched readily with the

‘finger nail and is taken as 1 in the table of hardness, almost to the

hardness of rock salt, which is taken as 2 in such a table. The hard-
ness of a coal influences its value to a large degrce. A soft coal crum-
bles readily in mining, entailing some loss; there is further loss in
screening and handling, and a still further loss in shipping and deliv-
ering. Often soft coals of excellent quality and thickness are allowed
to lie undeveloped, or at most supply only a local trade, because of the
loss in shipping. Such coals can be made of value by proper treat-
ment, as will be discussed in Part IV of this report. Often coals which
appear hard and firm will soften and cruinble to fine coal when ex-
posed to the weather. This is due to the presence of sulphur and
other impurities, or to the gas contained.

11. Fracture.—Coals vary greatly in fracture. The hardest coals
break often with a conchoidal or shell-like fracture. More common
are the coals breaking into more or less cubical blocks, sometimes with
bright faces, often with dull, but most commonly with alternate bright
and dull bands. Such coal tends to cleave along the dull lines wheir
struck. Examined in the mine, it is found that the laminations agree
with the bedding.

2—Grol.
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" Bection 3. Varieties of Coal.

12. Basis ror Divisions.—Based on the differences above con-
sidered, different kinds of coal have, for convenience, been given dif-
ferent names. These are based principally on the different propor-
tions of fixed carbon and volatile compounds contained.

13. ANTHRACITE or “stone coal” is coal number 1 of the above
analyses. Asshown, it has a high percentage of fixed carbon, from 78
to 88 per cent., with from 3 to 7 per cent. of volatile matter, usually
some sulphur, and from 4 to 12 per cent. of ash. It usually has a
high lustre, sometimes approaching metallic, a gray-black color, some-
times iridescent (peacock colors), a hardness of from 2 to 2.5, and
when pure will weigh about 100 pounds to the cubic foot. It often
has a conchoidal fracture. It burns with a feeble blue flame.

14. BrtuMiNnous.—This is the most abundant coal, and is well
known as a soft coal burning with a yellow flame and usually with
much smoke. Coals.2 and 3 of the above tables are bituminous coals.
As shown, they have a large per centage of volatile matter, often 40
to 60 per cent.; ash 1 to 8 per cent., usually less than anthracite; sul-
phur, 1 to 3 per cent. :

Bituminous coals are usually divided into three groups: (1) Cak-

ing coal, as above defined; (2) “non-caking,” or free burning splint
coal; (3) “cannel coal.” Bituminous coals are sometimes classed as
“cubical” or “block” coals, from their tendency to break readily into
cubical blocks. In Indiana, however, the term block coal is restricted
to coals in which a regular system of joints is developed in a high
degree. '

15. CaNNEL CoAL is a lustreless, very compact and even textured
coal with a large conchoidal fracture. It does not differ much in com-
position from ordinary bituminous coal, though usually having a
larger percentage of gas, as shown in Coal (4) P. 3. It burns like a
candle, whence the name, taking fire readily and burning with a yel-
low flame without melting. It does not smut the hands, and aside
from its use as a fuel or as a source of gas, is used for many of the
common purposes to which rock is put, for house and barn founda-
tions, stepping stones, etc., as around Cannelsburg, in Daviess county.
It is valuable as an oil and gas producing coal. Its difference from bi-
tuminous coal seems to be due to a difference in origin, as will be
noticed later.. Cannel coal often grades into bituminous shale, or
even into non-bituminous shale.
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16. LIGNITE or “brown coal” varies from brown to black in color,
often shows woody structure, contains a large amount of moisture
and other volatile matter, and is usually very soft and easily crumbled.
Coals (5) of the above tables.

17. PEAT is the name given to the thick mass of vegetable matter
occurring in swampy regions to-day, and which is believed to repre-
sent one of the first stages in the formation of coal. Coal (6) of the
first table. In the northern part of the State peat beds are met
with having a thickness up to 50 ft. -

18. GRAPHITE is a carbonaceous deposit consisting practically of
nothing but fixed carbon, and believed to belong to the coal series,
though not used as a fuel. *

19. INTERMEDIATE KINDS oF CoaL.—No line can be drawn be-
tween the different kinds of coal, as all intermediate grades can be
found. Thus, between anthracite and bituminous are recognized
gemi-anthracite or semi-bituminous coals according as they approach
more nearly anthracite or bituminous.

20. Kinps oF CoaL IN IND1aANA.—Passing over the peat which
occurs in certain parts of Indiana, all the coal of this State is bitumi-
nous. No anthracite coal is known to occur in Indiana, and the con-
ditions seem to warrant the statement that anthracite will never be
found in Indiana. All three varieties of bituminous coal occur here—
caking, non-caking or splint, and cannel coal.

Section 4. Impurities of Coal.

21. SurLpHUR.—Of the impurities in coal, sulphur is probably the
most important, as it is the most injurious. A coal containing sulphur
will not stand the weather, but will tend to slack and disintegrate.
Such a coal will not bear transportation nor long storage, even under
cover. The sulphur usually occurs in the coal as pyrite (iron sul-
phide), of a bright yellow color. Pyrite tends to take up oxygen from
the air or from water, changing to iron sulphate, which readily crum-
bles. Sometimes this oxidation takes place so rapidly in the coal mine
that spontaneous combustion results from the heat generated. Sul-
phur in the coal also tends to make the coal clinker and stick to the
grate bars. A coal containing sulphur can not be used for black-
smithing or working iron, because the iron will take up the sulphur,
thus becoming “short,” that is, brittle and less easily worked.
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22. PHOSPHORUS is also injurious to iron and will prevent amy coal
containing it from being used in metallurgy. Among the other im-
purities which go to form the ash are silica, potash, and sometimes
alumnina, as already noted.

23. The gas NITROGEN, being a non-combustible gas, adds that
much weight without assisting the combustion, and to that extent
acts as an impurity. )

24. OxYGEN might be included under the same head in so far as it
is an unnecessary ingredient; for, while it may be of value to assist the
oxidation or burning of the carbonaceous part, that office can just as
well be filled by the oxygen of the air.

25. 'The WATER, in like manner, has been shown to be an impurity
viewed from the use of coal as a fuel.

II. OCCURRENCE OF COAL.

Bection 1. The Coal Bed.

26. CoaL Occurs 1N BEps.—If we enter-a coal mine by a shaft or
s'10p0 which exposes the rocks, we note as we go down that the rocks
of different kinds lie above each other in horizontal or nearly hori-
zontal layers. When the coal is reached it is found to extend hori-
zontally and parallel with the other layers. In some places the coal
is exposed in the face of a vertical cliff (see frontispiece), where it is
still more apparent that the coal is simply a bed or layer lying between
other layers and having much in common with them, notwithstanding
the difference in composition. It will be noted that when the other
rocks of the cliff are not horizontal, but dip or slope up or. down, the
coal will dip up or down at the same angle. Again, if the thickness of
the coal be accurately measured at convenient distances along the face
of the cliff, it will be found to vary, sometimes considerably, particu-
larly if the section is a long one. If the accompanying layers above
or below be measured at the same time, they will be found to vary
also, though probably not just as the coal did.- Note also that the
layers of rock and coal scldom have the same slope as the hill in which
they are exposed, though sometimes a slight rise toward the center of
the hill is neticed.

t
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We are led to conclude that as far as Indiana is concerned the rocks
lie in more or less nearly horizontal layers; that the coal occurs in
similar layers, agreeing with the other rocky layers in position, and in
variability. '

27. EXTENT oF CoaL BEDs.—It is not an unknown thing in the
State, in places where coal mining has becn carried on extensively for
some time, to find connected mines where one may travel from one to
several miles underground. The evidence in such a case is conclusive
that the coal bed has at least that cxtent, especially when the coal has
been personally obscrved with a lantern for the whole distance. Again,
if a set of drillings, made niore or less in a line, be cxamined, it will
be observed that certain of the thicker beds of coal can be identified
in one after another in succession, as shown on Plates XXIII, etc. In
this way it is often possible to trace a coal bed across a county or even
farther. Leaving our own State for a moment, if we should start from
Pittsburg and travel up the Monongahela river, or any of its tribu-
taries, we may note a conspicuous horizontal black band, broken at
short intervals by openings from which tramways lead to long build-
ings or “tipples” extending out over the river. It is the well-known
Pittsburg coal bed, and has been traced over an area 225 miles long
by 100 miles wide. On the other hand, if we visit the Iowa coal field,
we find it exceptional to be able to trace a coal bed more than four
or five miles. Again, in Part III, are shown a number of deep
borings in Knox and Daviess counties. Note that while near the top
the thicker beds can be traced from one to another, the lower beds
can not be so traced. Evidently, then, a coal bed may vary in cxtent
from a few acres to several thousand square miles. In Indiana there

- seem to occur beds of both limited and of great extent.

In this report, where coal beds of different areas are correlated, we
should not be interpreted as intending to imply thereby that beds so
correlated extend continuously from one area to another. They may -
do so. It is possible that some of the main coal beds of Indiana do
extend over several thousand square miles. But when the average
thickness of most of the beds in Indiana is considered (in the neigh-
borhood of four feet); when the fluctuations in thickness and char-
acter of the accompanying rocky layers, as well as that of the coal, is -
considered, and when the conditions necessary to the laying down of
coal are considered (as given in the next chapter), it is difficult to con-
ceive of the conditions necessary to the laying down of a coal bed as
existing simultaneously and uniformly over all the coal ficld covering
most of Illinois and part of Indiana and Kentucky so as to result in
the deposition of a nearly uniform, continuous sheet of coal.
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28. CoaL Basins.—In the preceding paragraphs it has been stated
in a general way that coal beds are of variable extent and thickness.
Is there any regularity in these variations? From one standpoint

there is not, still there is one factor that so constantly accompanies

the coal that it must be considered as the normal method of coal
occurrence and so should be considered here. That is the occurrence
of coal in basins.

Fig. 1. Ideal Section of Coal in Basin.

If a bed of coal which still retains its normal condition be cx-
amined, it is found that

First—It has an area of greatest thickness from which it regularly -

becomes thinner in every direction. It may entirely thin out or it
may simply become too thin to mine profitably.

- Second—Where such a body of thick coal is of small extent, if a
cross section be made of it, it is commonly found that the section of
the coal has broadly the shape of a saucer as shown below, the thickest
coal lying at a lower level than the thin coal.

The miners commonly spcak of the part of the basin where the coal
is lowest and thickest as the “swamp” and where it rises and becomes
thinner as the “hill.”

Thesc basins may have an extent of only a few acres, when they are
commonly known as “pockets.” In Indiana, however, pockets are
more cominonly due to certain irregular causes, which will be discussed
in a later chapter. In Crawford No. 1 mine, in Parke county, four

“small basins are being worked, each heing drainless and requiring to
be separately pumped from. More common are basinsg of from 20 to
30 acres up, each basin being worked by a separate shaft.

In Indiana it is a general condition that the basins increase in ex-
tent as we rise through the coal measures, so that in the lower bitumi-
nous beds in the upper part of the series the basin structure is hardly
discernable, the original basin having covered several hundred to sev-
eral thousand square miles, the coal maintaining over that area a re-
markable uniformity of thickness and of detail (except as irregularly
disturbed). Often clay bands a fraction of an inch thick, or -even
knife-edge partings are found over a coal basin of hundreds or thou-
sar ds of square miles. This is well illustrated in Coal VI, as described
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beyond. Yet, if onc of these beds be traced far cnough it can be seen
to gradually thin out, as illustrated by the group of sections showing
feathering out of Coal VI between Coxville and Mecca. See Part II,
Plate XI.
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Fig. 2. Sections showing the thinning of the coal in passing from one basin to another.
From measurements made in Crawford No.1 mine, Parke county.
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Fig. 3. Same, from measurements in Gartsherrie No.5 mine in Clay county.

A coal basin can best be studied from a small basin. In Indiana no
such perfect exposure of a coal basin in section has been found as was
recently illustrated in the Geological Reports of Iowa,* but measure-
ments were taken at a number of places in the mines showing practi-
cally the same conditions. Two of these are given by diagram here,
illustrating the thinning of the coal over the hills. The first is from
Crawford No. 1 mine, in Parke county, the second was obfained, partly
from a 26-ft. cut, and partly from the air-course running parallel, in
Gartsherrie No. 5 mine of the Brazil Block Coal Company, in Clay
county.

¢ Jowa Geol. Surv.. Vol. TI, 184, p. 53,
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In these cases the entries were driven over the hills at points where
the coal in crossing was thickest, drillings showing much thinner coal
on top of the hill at other points.

In some cases the basins are widely separated and the intervening
hill may be completely barren of coal. In other cases, and more com-
monly, the basins are fairly close together and at least a few inches of
coal over the hills connect one basin with another. Sometimes places
will be found between two basins where no marked hill exists and a
good thickmess of coal extends at that point from one basin to an-
other.

29. Coar Horizons.—The constant recurrence of a similar suc-
cession of coals in borings and mine shafts, in which the coals from
one to another bear about the same relative importance to each other,
would seem to show that, if there are not continuous coal beds, there
are at least widespread coal horizons. By a “coal horizon” we mean a
particular horizon at which, over a more or less wide area, the condi-
tions have been favorable for the laying down of coal, whether coal
was laid down over all of that area or not. Take an illustration: Be-
tween 80 and 90 ft. below the coal bed so extensively worked in early
days east of Washington, Daviess county, is very frequently found an
impure limestone from a foot to four feet thick; below this are usually
from a few inches to several feet of shales, either wholly black and
bituminous or frequently with only the botttom few inches bitumi-
nous, and often splitting into thin sheets of some size. This shale
-usually carries fish scales and certain brachiopods. Immediately be-
low this shale usually occurs a bed of coal, and below it in turn is a
thick bed of fire-clay. This bed of coal is at points in that county
over 7 ft. thick, and still thicker in adjacent counties, yet in places it
is only represented by a black bituminous shale.” In other borings not
even that much may be found, and its horizon may be indicated only
by the fire-clay and limestone, or even by the limestone alone. In
such a case we identify a continuous coal horizon, though the coal bed
is not only not continuous, but may be wanting over large areas.

30. TaickNEss oF CoaL BeEps.—In estimating the thicknesss of
a coal bed several methods may be followed. The first method, which
seems to have been generally followed by the earlier survey on the coal
of this State, is to take the average of single measurements made in
each mine, or often to average the greatest thickness of coal at the
different mines. Second, to take the average at each mine of all the
coal being worked, by measuring the coal in each room being worked,
adding, and dividing by the number of diggers, or where that has not
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been done making an estimate from the orders given for posts of dif-
ferent length to support the roof, making due-allowance if the floor
is raised or the roof comes down before the posts are used. We have
tried to follow this method in this report, with the result of reducing
the average thickness in various districts from 6 to 18 in. from the
earlier reports. In many mines lying idle or just opened a single meas-
urement must suffice. Third, or true method, to average the coal over
the entire area it covers. Practically this can not be done. The near-
est approach would be an estimate based on mine measurements, as
above, with the additional information to be gained from drillings of
the unworked area.

An average of the coal being mined in Indiana would probably not

“be far from 4 ft. The “block” coal mines average 3 ft. 1 in. and the

“bituminous” mines between 4 and 5 ft. The thickest coal being
mined in the State is about 10 ft., the thinnest average of the mines on
the inspector’s list, 2 ft. 9 in., with “courtry banks” mining as low as
1 ft., or even less by stripping. Some of the coal beds maintain a
thickness of from 5 to 8 ft.over considerable areas, while in other parts
of the field they will be too thin to mine. The average of all the beds
over the whole area would probably run well under 2 ft.

31. THickNess oF CoaL IN OTHER PLACES.—As compared with
other places, we find that in Alabama, out of 35 coal beds, 8 are over
4 ft. In Arkansas the mean thickness is estimated at 3 ft. In Illinois
and Kehtucky, about as in Indiana. In Towa, 43 ft. In Missouri
probably the average would not be over -3 ft., though local “pockets”
sometimes show a thickness of 20 or more feet over a few acres. In
Michigan, 3 to 4 ft. In Ohio the beds average from 4 to 44 ft. In
Pennsylvania the “Mammoth” coal bed attains & maximum thickness
of 50 to 101 ft., and above that is Coal F, 16 to 24 ft.; then Coal G,
15 to 16 ft., and so on, with some thin seams between, the total thick-
ness at some places of all the beds being over 150 ft. The Pittsburg
bed is about 10 ft. thick, ranging froin 16 ft. to 2 or 3 ft., but usually
has only from 5 to 8 ft. of workable coal.

In northeastern Canada coal beds are reported up to about 40 ft. in
thickness.

In South Wales occur 100 coal beds, with a total thickness of 120
ft., 70 of these beds being worked. In the well-known Newcastle

" (Eng.) region the coal beds aggregate 60 ft. In Belgium the thickest

bed is 3 ft. In Silesia occurs one bed 50 ft. thick.

32. Joint STRUCTURE OF CoaL. Brock CoaL.—Bituminous coal
is sometimes called “block coal,” from its property of commonly break-
ing up into cubical blocks. These blocks are the result of the exist-
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ence in the coal of vertical cracks or joints, combined with a tendency
of coal to split or break parallel with its bedding. In some coal these
joint faces are only a few square inches or cven less in area; in others
they extend the whole depth of the coal and may have a lateral extent

of scores of yards. In the first case the coal is apt to mine in small -

cubes of from a cubic inch up to a cubic foot or more. In the latter

case the coal may be mined in great blocks the full depth of the coal

bed, and too heavy to be handled. These joint faces may show no
regularity of direction, or they may have nearly fixed directions for a
hundred square miles. They would appear to be due to different
causes. ’
Such joint faces are very common in other rocks in nature, espe-
cially being well developed in very fine-grained rocks, as shale or lime-

stones. The finer the grain, as a rule, the more perfect and regular

the system of joints. Where well developed, these joints are of great
_ assistance in quarrying or mining. In shales such joints have been
observed all over the coal area, and are known in other places to ex-
tend entirely through beds of shale 100 ft. or more thick, so that the
bed will look as though some gigantic cleaver had cut it into cubes
or blocks of up to thousands of cubic feet capacity.

Where such joints in rocks are very perfectly and regularly devel-
oped, it is found that there are two sets of joints more or less at right
angles to each other. If the rock has a dip or downward slope it is
found that one set of joints have the direction of the dip, and are
known as the “dip joints™ or as the “end” or “buitt,” while the others
are at right angles to the dip, and since they follow the “strike” of the
rock, are known as “strike joints” or as the “face,” “slyne,” “cleat” or
“bord.” Tt is found that strike joints and dip joints differ in this, that
while the strike joint may be continuous for hundreds of fect, the dip
joints commonly only extend from one strike joint to the next. In
the coal of Indiana it is found that over niost of the field the coal is
broken up by irregular joints of small extent so that it mines out in
irregular cubes of from a cubic foot or a little over, down.

Over a much smaller area, principally confined to the eastern mar-
gin of the coal field, these joints dre developed in great perfection
and with great regularity. In this State the term ‘“block codl” is
commonly restricted to such coal, and coal in which the joints are not
regular is locally known as “bituminous.”

Block coal ‘'may be a caking coal, a non-caking or splint coal, or
cannel coal. It is most commonly a splint coal, and the two are some-
times, though erroneously, regarded as synonymous.

The miner commonly speaks of the joints as “slips,” calling the
strike jointd “face slips’” and the dip joints “butt slips.”
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The development of the coal industry of Indiana has been so inti-
mately connected with “Indiana Block Coal” that we feel justified in
presenting a somewhat detailed study of the peculiar characteristics
of “block coal.” '

Block coal reaches its most perfect development and occurs in the
largest basins in the region about Brazil, Clay county. In that area
two beds are principally worked, known respectively as the “upper”
and “lower block coal beds.” A bed still above has been mined a

Fig. 4. Diagrammatic representation of “upper block’’ coal, as developed near Brazil.

little in two or three mines. It is commonly referred to as the “rider.”
In the following figure is shown in diagramn the main normal charac-
teristics of the upper block coal. These may be stated as follows:

1. Normally two sets of slips, face and butt. In places where the
slips are only poorly developed it somefimes happens that only the
face slips are developed with any regularity.

2. Face slips normally are continuous, often for considerable dis-
tances. On this account it has sometimes been the practice to drive
the main entries parallel with the face slips.

3. Butt slips extend only from one face slip to the next.

4. Face slips normally have, in Indiana, the direction of N. 28°—
30° W, the butt slips running N. 60°—62° E. These directions will
hold with great persistency where the coal is in a large basin and not
interrupted with irregularitics. In very small basins, however, they
may be very irregular. In general they tend to run parallel to the
axis of a basin in its lowest part. In mining entries, where it is desired
to run them in the thickest coal, which will be found in the “swamp”
or lowest part of the basin, the proper direction can sometimes be de-
termined by noting the direction into which the slips tend to bend
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from their normal direction. This bending is only noted near the
lowest part of the basin. Again, if a “hill” is approached, the slips
tend to turn so as to be at right angles to it. Where entries are driven

- parallel to the slips it may result in their assuming an entirely new

direction, often the change being so gradual as not to be noticed until
the entry has been driven some distance. Their direction is also'in-
fluenced by other irregularities in the coal, as will be described later.

5. Slips normally vertical. When the coal bed has been subjected
to horizontal pressure, the slips follow the general law of joints in
rocks under those conditions—they become regularly inclined to the

-vertical. In places in the block coal fields where the coal has been

subjected to great horizontal pressure, as notably southwest of Asher-
ville, Clay county, one set of slips may regularly be inclined 20° to 30°
from the vertical, when they are commonly called “water slips.”
Again, if the coal bed is going to change its dip, it is frequently found
that, if it is going to dip down, the top of the slip will dip so as to be
at right angles to the new direction—that is, the top will bend away
from the observer; if the bed is going to rise, the top will bend toward
the observer. )

6. Slips normally confined to coal. In cases where the coal is over-
lain or underlain by bone coal, even though separated by a parting of
fire-clay, the slip will commonly run through it, as well as the main
body of coal. As a rule, the roof will be smooth and unbroken, or
if affected by joints, they will be found to be distinct from the slip in
the coal. However, in the case of the inclined or “water slips,” the
joints extend indefinitely above and below the coal. Extending as
they may above the coal to the surface they make convenient planes
for the passage of water, hence the name.

7. Slips may, but as a rule do not, extend contlnuously through
the coal. In the upper block coal there is a line of soft coal a foot or
so from the bottom, at which the slips tend to offset a little. In the
bottom block coal the offset is 6 to 18 in. below the top.

8. The slip may be “tight” and filled with some spar, so that the.

coal is as liable to break across the slip as to break with it, or it may
be “open” so as to admit a knife blade. Sometimes the slips are open
enough to admit the hand or even the arm, and cases are reported open
to the extent of 10 in. or a foot. This usually occurs only near the
outerop of the coal. In Crawford shaft, old No. 2, north of Harmony,
Clay county, it is said that in places it almost seemed as though one
could crawl around between the blocks. Very often the blocks of coal
are separated at the slip, but the space is filled with clay, or only occa-
sionall_y with sand; they are then called “clay or mud slips.”
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Mr. John Andrews reports clay-filled slips 1 ft. broad in the old
Eureka mine, a mile north of Brazil. It may be noted that even with
these very open slips the roof is smooth and unbroken.

9. The distance between the face slips is usually somewhat greater
than between the butt slips, so that “the long way of the block” is
along the butt slip. The distance between the face slips will average
from 2% to 3 ft., between the butt slips 2 to 24 ft. The largest blocks
noticed were in Crawford shaft No. 1 (new), where the blocks are up
to more than twice the usual size. The size of the block is thus about
2x23x— thickness of bed, or 23x3x— thickness of bed. The blocks
are smaller when the bed gets thinner, in many cases.

10. Block coal gencrally tends to split parallel to the bedding very
readily, but across the bedding with great difficulty. Such planes of
splitting show very markedly the charcoal-like character spoken of in
the preceding chapter. For the general appearance of block coal after
being split up to facilitate handling, see plates in Part IV. When
struck with the hammer these board-like blocks sound much as when
a piece of wood is struck.

Section 2. Rocks Accompanying Coal.

33. TrE SuB-CoaL LAYER.—The characteristic layer underlying
coal is commonly known as fire-clay, though often called fire-brick
clay. It is usually a plastic, unctuous clay, containing some free sand.
Jt may vary from a few inches to a dozen feet in thickness, though
from 1 ft. to 8 or 4 ft. is more common. The fire-clay is usually white,
often quite soft, though occasionally very tough, and usually has the
property of resisting high temperature, whence the name. This is
due to its being free from iron, sulphur and the alkalies, which act -
as fluxes, and rich in alumina, which is a highly refractory substance.
Often these under-clays are filled with more or less nearly vertical
or branching stem-like impressions.

Sandstone and shales are not infrequent under the coal especially
the former, and all intermediate grades are found, from a pure fire-
clay through sandy fire-clay to what is practically sandstone. That
this sandstone takes the place of the fire-clay is shown by its showing
the stems penetrating it. This underlying sandstone thus taking the
place of fire-clay when very fine grained is corgmonly known as “gan-
nister,” and in some places has been evten%wely ground down and used
for the hcarths of iron furnaces,
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34. SHALE OVERLYING CoaL.—The strata overlying coal may be
shale, sandstone, limestone or other rocks, but-in a majority of cases is
a dark or often black bituminous shale. In some cases the black shale
i8 s0 Tull of bitumen or oil that it will burn and would pay to distill for
oil. These overlying shales frequently show an abundance of plant
remains—leaves, stems, ferns; and often the great flattened stems,
of ancient trees, being many feet across and several score of feet long;
showing perfectly the scars where the fronds were attached. In some
of the mines of the State the roof appears to have been the site of
a jungle, judging from the matted mass of well presgrved plant re-
mains shown. : '

Occasionally the black shale over the coal is cut by smooth vertical
joints into rectangular blocks often of large size. Sometimes again
these block will split parallel to the hedding into great rectangular
sheets many feet in length and width while perhaps only one-fourth
to one-sixteenth of an inch thick. Such shales were aptly called by

. Prof. Cox “sheety shales.” This sheety shale usually appears to be a

marine or sea deposit, containing generally fish scales and bones, sea
inhabiting shells, etc., and frequently containg many concretionary
boulders of pyrite, especially just at the top of and partially imbedded
in the coal. Often these shales are so rich in bitumen that on drying
by exposure to the air they show a decided tendency to bend or buckle.
The suggestion is made that their bituminous matter comes from ?he
underlying coal bed, possibly from the erosion of a shoreward portion
of that bed or possibly in part from the top of the freshly deposited
coal being stirred up by tidal action and finally redeposited with a
large admixture of mud as a water deposit.

The concretionary pyrite boulders mentioned above, or as they are
commonly known in the mines, “sulphur balls,” “hard heads,” or “nig-

“ger heads,” often attain a diameter of 7 or 8 ft., and being very hard,

seriously interfere with mining. Where they occur in the roof, t}‘ley
seem to be almost always associated with the black sheety shale,making
the roof knobby and irregular, and extending down into the coal as far
as 4 ft. below the regular top of the coal. In some mines they are dis-
tinct from each other and occur some distance apart, when they appear
like the bottoms of black kettles attached to the roof. In other mines
they do not appear as distinct boulders, but the black shale roof seems
to be entirely concretionary in structure, the concretions of all sizes
running together, and being as irregular on their lower face as the
surface of violently boiling water, only on a vastly larger scale. These
pyrite concretions are not usually regularly distributed; some parts of
a ‘mine will often be comparatively free from them, while in other
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parts of the same mine they occur in great abundance. In some places
they are abundant in the body of the black shale, but do not project
below its lower surface. While usually tending to come down when
the coal has been mined from under them, in places they can only be
brought down by the use of powder and with great difficulty.

35. Bone CoaL—A very common accompaniment of the coal,
sometimes overlying, sometimes underlying, or found within the coal
bed, is a substance, half coal, half shale, known as “bone coal,” “rash
coal” or “coal rash,” “shaly coal,” “slaty coal,” “black jack,” and by
.other names, It is a mixture of carbon as in coal, with shale in vary-
ing proportions. On the one hand it may change to a pure coal, on
the other to a bituminous shale, and on over into a non-bituminous
shale. It may be so rich in coal as to be almost undistinguishable
from coal until burnt, when, instead of leaving a small quantity of
ash, it may leave in the stove a chunk a little larger if anything than
the original. When broken across the bedding; if of poor grade, it
will look like shale with fine streaks of bright coal through it. If
very rich, when broken across the bedding it may have the bright
black fracture of pure coal, but if split parallel to the bedding it will
be found to split easily and to show a smooth surface like shale or &
school slate, instead of the usual carbonaceous or rough surface of
coal. The presence of bone coal in or associated with a regular bed of
coal detracts greatly from the value of the good coal, due to the fact
that usually it is impossible to prevent some of the bone coal becoming
mized with the pure coal during the operation of mining. This fact
should be kept in mind in estimating the value of a given bed of coal

. for purposes of mining. Many coal beds make an excellent showing

when mined on a small scale, where proper care and oversight may be
exercised and the bone coal kept out of the coal sold; but when mined
on a large scale it becomes very difficult or impossible to exercise the
same careful oversight, and the character and reputation of the coal
suffers as a consequence.

36. OTHER RoCkS ASSOCIATED WiTH CoAL.—Beside the fire-clay
and more or less bituminous shales, there are also associated with coal
and making up the larger part of what is known as the coal measures,
light-colored shales, sandstones, limestones and iron ores, with smaller
quantities of other rocks, as chert.

37. SHALES.—Of the rocks j‘ust mentioned, shales predominate in
the coal measures of Indiana. The bituminous shales have just been
described. These usually grade into the lighter colored shales, the
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predominating colors being drab, blue or gray. When freshly exposed
they arc usually hard and tough and more or less massive, requiring
to be blasted or worked much as the scemingly harder rocks. As soon
as exposed to the weather they soften and erumble into a mass of more
or less plastic clay. This is commonly called “slacking.” In compo-
sition_these shales may be nearly pure clay shale with an unctuous or
greasy feeling, when they are commonly known as “soapstone”
(strictly soapstone is a mineral that is not known to occur in Indiana),

or, by the addition of sand in larger and larger quantities they may -

gradually grade over into a shaly or argillaceous sandstone, or cven
into a pure massive sandstone. On the other hand, by the increase of
limy matter, they may grade over into limestone. Continuous beds of
shale from 50 to 75 ft. thick are of common occurrence, such shales
usually being rather light colored. Some shales characteristically di-
- vide into thin flakes or leaves, when they are called “fissile shales.”
Again, many shales, when mined, break up more or less into little
cubes. Of these two the latter are generally more suitable for making
brick. It is also found that a somewhat sandy shale is better for
making brick than a pure clay shale, as the latter tends to shrink and
lose its shape in burning.

A sandy shale may be largely made up of sand particles, but so fine
that they are not recognized by the naked eye and the shale would
pass as a clay shale unless carefully examined. From this the sand
grains may incrcase until, on the most casual examination, it is evi-
dently a sandy shale. A more or less even mixture of sand and clay
that might with equal propriety be called a sandy shale or a shaly
sandstone is quite common in the coal measures. Its presence often
leads to an apparent disagreement where two persons report on the
same section of rocks, as it is apt to be quoted as one or the other,
according to the personal practice of the writers. This may explain
many seeming disagreements when the present report is compared
with other reports.

Especially in the northern part of the coal field there is abundantly
found a peculiar combination of shale and sandstone known as “fake,”
“sand slate” and by other less common names. It consists of thin
alternating layers of sandstone and shale, the layers often being like
thin flakes, and giving a markedly banded appearance to a fresh cross
section of the stone. A weathered bluff of it closely resembles a bluff
of fissile shale, as the shaly flakes tend to weather out, leaving the thin
projecting flakes of white sandstone, but with a coating of the dark

shale which makes them appear as shale until broken across. In the

block coal field this rock often immediately overlies the coal, making
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the roof. In such cases it presents several peculiarities, among which
may be mentioned that it shows a greater tendency to “cut” and flake
down in narrow places, like the entries, than in broad places, like
the rooms; and in falling, instead of falling so that the space rises per-
pendicularly above the coal with a more or less nearly level top, as
most shales do, it tends to come away in small flakes, leaving the roof
arch-shaped with a peculiar and characteristic breaking down along
the center of the arch, resembling in a striking manner the partial
breaking up of the surface of the ground by a mole, only of course
on a much larger scale and inverted.

The term “fake” has been used in our notes while making the sur-
vey as a convenient term, and its use in the report will apply to the
rock just described.

In many places under or overlying a bed of limestone will be noticed
a shaly-like layer, though usually lacking the stratification of a shale.

. It was commonly reported as ‘“clod” or marl in the earlier reports.

Examipation frequently shows it to contain fossils similar to those
contained in the accompanying limestone. It will also usually be
noticed that the line of contact between it and the limestone is very
irregular; indeed, in some places the limestone loses entirely the char-
acter of a layer and appears as lenticular masses or boulders in the
structureless shale or “clod.” 1In such cases it is evident that the
clayey shale is only the residuum left by the decomposition of the
limestone. In some cases this entirely replaces the limestone, and
should then be recognized as of the same horizon.

The term “slate” is frequently used by persons in the coal field, but
those using it differ greatly as to what is meant by the term, much as
they do in defining soapstone. Slate has a definite meaning in the
markets as well as in the nomenclature of scientific terms, and as slate
as so defined is not found in Indiana, the use of the word will be
avoided in this report.

38. SaNDSTONE.—The sandstones are next to the clays in abund-
ance in the coal area. As a rule the sardstones of the coal area of
Indiana are shaly and crumble readily, not being valuable for building
purposes. In one horizon, however, and locally in other horizons, the
sandstone is purer, massive, and will resist weathering, and locally has
the other requisite properties for a building stone.* In Indiana, as
with imany of the other coal areas, the main sandstone horizon lies
nzdr the bottom of the series of rocks containing coal, and in Indiana

~"along the eastern edge of the coal area. In places in this horizon the

® Geol. Surv. of Ind., 1895, pp. 186-368.

.3—GxoL.
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sandstone becomes a coarse grit and is strongly cross-dedded. Cross-
bedding is apt to be a characteristic of sandstone associated with the
coal. Often those sandstones higher up in the coal series will appear
quite thick and massive at one locality, while a short distance away
they are replaced by shales, or no trace of them appears. It is quite
a common thing with sandstone in the coal measures that its lower
surface does not lie smoothly and evenly upon the layer below, but
the contact is more or less irregular. In some cases the contact is
only very slightly wavy, in other cases the underlying rock seems to
have bcen carved into little hills and valleys before the laying down
of the sandstone, and sometimes it will be observed that the sandstone
occurs only in the hollows carved in the underlying rocks. One of the
principal sandstones of the coal measures of Indiana occurs most com-
monly in such a way, often presenting a thickness of from 75 ft. to 200
ft. in these hollows cut in the underlying rocks, while outside the
hollows it may have a thickness of only 10 to 50 ft., or not be recog-
nized at all. This sandstone, however, as at Coxville, Mecca, Silver
Island, etc., may prove to be entirely of later age than the coal-bearing
rocks. This sandstone has been largely quarried in Indiana.

39. LimEesToNES.—Limestones form but a small part of the strata
associated with coal. They seldom, exceed four to five feet in-thick-
ness, but, notwithstanding, are often remarkably persistent over large
areas, and thus may be of great assistance in correlating the coal beds.
The limestones of the coal measures are generally very impure, some-
times sandy, sometimes shaly, often dark-colored or black from the
presence of bituminous matter. These impure limestones are quite
commonly called “bastard” limestone in the coal regions. As already
described under shales, they will sometimes decay, the lime being dis-
solved out, leaving behind a sandy or shaly or mixed layer to take its
place, the small shrinkage in such cases showing how largely the lime-
stone was composed of shale or sand. Generally the limestone beds
are quite distinct, but sometimes they are found to grade over into
calcareous shales both horizontally and vertically, The limestones
are usually quite full of shells or fossils, and an examination of these
shells reveals that they are all shells found only in the sea. It may
be of interest to note that the black sheety shale frequently associated
with limestone in the coal measures also shows marine fossils, cephalo-
pods, fish remains, ete.

40. GgIT, CONGLOMERATE.—As already mentioned, the sandstbnes
of the coal measures are usually coarse-grained and cross-bedded,
showing evidence of having been deposited by rapid currents. Locally

COAL DEPOSITS OF INDIANA. 35

the coarseness increases until quite a proportion of the grains are
small pebbles up to a half inch or an inch in diameter. This is espe-
cially true of the massive sandstone just within the eastern edge of the
coal area. In a few places true conglomerates are met with. These
are usually quite limited in extent and generally occur just at the bot-
tom of a sandstone bed, and in connection with what are called non-
conformities.

41. TyricaL SEcTION.—With the exception of the fire-clay which”
ustally underlies the coal, and the black shale which usually overlies
the coal, the shales, sandstones and limestones do not seem to follow
any marked order of succession. This is evident from an examination
of the columnar sections given beyond. The varied relations of the
different strata to each other and to the coal, the proportion of coal
to the other rocks and many other features in connection with the
occurrence of coal can well be studied in the following record of a
deep well bored at Vincennes, Knox county. This is believed to pass
entirely through the coal measures at about their deepest point in In-
diana. The boring being done with a core drill and by experienced
drillers, is probably as reliable as any record can be made.

The writer has in part verified the record by examination of the
cores obtained. , , -
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Taken as a whole, the section shows most strikingly the lack of
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These sections show clearly the variability of a coal bed laterally.
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To take up next the spaces between the coals, the same lack of regu-
larity is apparent. These spaces vary from 1 ft. 2 in. to 119 ft. 7 in.
A geries of these spaces, omitting the inches, would be as follows:
79 ft.,, 64 ft, 13 ft., 2 ft., 58 ft., 9 ft,, 119 ft., 10 in., and so on. Con-
paring the spaces with the thickness of the coals it can be seen what
a small proportion of the thickness is coal. Thus, out of the 800 ft.
the coal occupies 32 ft. 7 in., or about one-twenty-fifth, or, consider-
- ing only the space between the first and last coal, about one-twenty-
first is coal. This may be shown in another way by comparing a num-
Ber of the coals with the space to the next coal above. Thus: Coal 2%
is less than one-one-hundredth of the space above in thickness; Coal
31 is about one-sixteenth of the space above it; Coal 45 is about one-
thirty-fourth of the space above it; Coal 51 is between one-half-and
one-third of the space above it; Coal 61 is about one-fifty-seventh of
the space above it, and so on.

Examining next the composition of the spaces it will be noticed
that most of the coals are underlain by what is described as “soft clay
shale,” most of which would commonly be designated fire-clay. Coal
45, however, is underlain by “hard rock.” In this section all the coals
are overlain by shale or fire-clay, in a majority of cases the shale being
black or dark. Examination of the sections given beyond does not
show such uniformity. The preponderance of shale in the coal meas-
ures is well shown in the section. Examining the sections for any uni-
formity in order of material we find above Coal 27 shale, limestone,
shale, limestone, shale to next coal above. Above Coal 31 comes
shale, sandstone, shale. Above Coals 33 and 45 only shale. Above
Coal 51 shale and “hard rock.” Above Coal 61 shale, sandstone, shale,
“hard rock” (limestone and chert?), shale to coal above, etc. The

only regularity here shown is that coal is usually associated normally -

" with shale, sandstone and limestone seeming to require quite different
conditions for their laying down than the coal, the shale apparently
requiring conditions more nearly similar to the conditions for making
coal. ) '
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III. ORIGIN OF COAL.

42. Ogrigiy FrROM PraNTs.—It is the generally accepted belief that
coal is of vegetable origin. What is the evidence that has led to that
belief? ’ :

43. TesTIMONY OF PLANT REMAINS.—Nearly every miner has ree-
ognized the presence at the top of the coal bed or in the shale overly-
ing, impressions and remains of leaves and stems of plants. Sometimes
these overlie the coal in the greatest profusion. Often are found pre-
served in great perfection the fronds of delicate ferns, at other times
the leaves-of less familiar plants. Sometimes, too, the impressions
show surfaces of somre length covered with a regular network of pe-
culiar-looking scars. '

In many of the mines where the coal has been stripped, or in quar-
rying the sandstone associafed with the coal, trunks of large trees rise
from the coal bed, their roots being imbedded in the fire-clay. Mr.
Kindle* mentions such an one at the Moore quarry, in Indiana, near
French Lick, where one trunk 12 in. in diameter was exposed to a
height of 6 ft. In this case the bark was “altered to coal,” while the

~ interior of the trunk had been replaced with sandstone. This quarry

has disclosed several such trunks standing upright, and similar trunks
have been met with at other places through the coal area of this State.
Such tree trunks are found in Ohio, Pennsylvania, and in connection
with the coal beds in most of the coal areas. Sometimes such trunks
have a length as high as 75 ft., and they have been found 3 ft.
in diameter. Again, in places trunks and stems of large plants are
found in such crowds as to suggest an old jungle. Furthermore, it is
not uncommon to find stems and other vegetable remains in the coal
itself. As a rule, these trunks are not of familiar trees, but resemble
the ferns and tree ferns, the scouring rushes or horse tails, some plants
now only known in the tropics, and some plants which do not exist
at present. These facts all testify that, whatever its origin, coal was
laid down in the presence of vegetable growth, in many cases having
been laid down about the foot of growing trees and shrubs. -

44, TestiMoNY OoF COMPOSITION, STRUCTURE AND VARIATION.—
Wood is about one-half carbon and the other half oxygen and hy-
drogen in about the ratio of 22 of oxygen to 3 of hydrogen. In addi-
tion to these there is about 5 per cent. of ash, which, on analysis, is

~ found to be made up principally of silicia and alumina, with some

*Twentieth Annual Report, 189, p. 349.



40 : REPORT OF STATE GEOLOGIST.

lime, iron trioxide, chlorine and oxides of potassium, sodium, mag-
nesium, manganese and phosphorus. Comparing this with the first
table of analysis of coals it is evident that the main difference is one
of proportions, the coal having a higher percentage of carbon and less
oxygen and hydrogen. In the case of peat, which is universally recog-
nized as vegetation, the difference in percentage is not very marked.
Thus a light-brown peat, as analysed by Websky, gave practically the

-same composition as wood, a dark-brown or black peat gave 59 per

cent. of carbon and a correspondingly smaller amount of oxygen and
hydrogen. ‘Lignite or brown coal, which is often readily seen to be a
charcoal-like mass of stems and vegetable matter, gives 64-65 per
cent. of carbon, with another decrease of hydrogen and oxygen. The
cannel and bituminous coals are but a step further, the carbon hav-
ing risen to from 70-85 per cent., and if micrbscopic slides be care-
fully and properly made, the peculiar cell structure of plants:can
usually be made out, even of bituminous or anthracite coal. In an-
thracite the carbon has increased to 90 per cent. or over. In graphite
there is nothing but carbon left, or the carbon forms 100 per cent.
In these cases’ we could consider that there was an increase in the
amount of carbon, or we would get the same result by withdrawing
the hydrogen and oxygen, for then the proportion of carbon would in-
crease as the gases decreased.

A very simple experiment may be performed which is suggestive of
how these differences might be brought about. If a piece of wood be
heated in a closed vessel, preferably of glass, as a test tube, it will be
noted first that moisture collects on the sides of the test tube, and
then for a moment a white cloud like steam rises from the end of the
tube. Examination will show that it is steam. If the operation be
stopped at this point it is evident that the wood now contains a smaller
percentage of oxygen and hydrogen, since some of these elements have
passcd off in the form of water, and a corresponding increase in the
percentage of carbon. The wood now corresponds about with peat in
composition. If the operation be continued, it is quickly noticed that
gases are coming off which will burn if a match be applied, and a
black, tarry-looking substance begins to collect near the top of the
test tube. If tested, the combustible gas will be found to be similar
to the combustible volatile matter driven off from a soft coal, the tarry
substance being the same as the tar obtained from coal at the gas
works. If the operation be stopped at different stages while the gas
is being driven off, the wood will be found to agree in composition with
different grades of bituminous coal, or, toward the last, with anthra-
cite coal. If all the gas be driven off there is left pure carbon in the
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form of charcoal, which agrees in composition with graphite. In this
experiment the change has been produced by high heat in a short time.
A low heat extending over a long time tends to produce the same
changes. .

Instances are known where timbers left in deserted mines for several
hundred years, shut off from air and soaking in water, have been
found changed to true brown coal.*

45.. ConprTioNs oF CoaL ForMaTION.—If wood decays in the
air, the carbon unites not only with the oxygen of the wood but alsg
with the oxygen of the air, so that all the carbon may unite with
oxygen and pass away in the form of gas. When, however, it decays
under water or earth, much of the carbon must remain uncombined
and the gases formed will remain or not according to the completeness
of the protection afforded by the covering. Thus, in a region long cov-
ered with forest, the vegetable remains may amount to only a few
inches, while in a swamp near by there may have accumulated 40 to 50
ft. of vegetable matter, as is often found when such swamps are

" drained, or the attempt is made to build a railroad over one. Such an

accumulation of half-decomposed vegetable matter is called, if impure,
muck; if more pure, peat. Usually such accumulations result mainly
from the growth of spongy mosses of the genus Sphagnum. Such
peat beds in formation are abundant to-day, often covering several
hundred square miles and 50 ft. or more deep.

A study of all the facts leads to the conclusion that in past times
the conditions have been more favorable for vegetable growth than
to-day. That from time to time fresh water swamps or series of
swamps covered vast arcas, usually, it is supposed, near the sea level
and border. That, following a period of swampy conditions, the land
surface would rise, allowing the accumulated peat to be washed away,
or it ‘'would sink, allowing the ocean to cover the bed with mud and
sand, and occasionally beds of limestone to be laid down upon the
coal.

We would then have, in addition to the decomnposition going on, a
steady consolidating under the weight of the mud and sand being laid
down. When the filling has gone far enough, or if the land rises a little,
the conditions favorable to coal formation may return and another bed
of peat be laid down. This may continue until several hundred feet
of peat, mud and sand have accumulated, and under the pressure and
heat from the interior of the earth have begun to turn to coal, shale
and sandstone, respectively. Let this process go on for untold cen-
turies, and the coal will slowly lose more and more of the volatile con-

*7eits. d. deutsch. geol. Gesel., Band, XXV, 364-366, 1873.
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stituents, and become much reduced in thickness and increased in

hardness, and the shale and sandstone will become firmer and harder.
It has been estimated that one foot of coal represents from 6 to 8 ft.
of closely compacted- vegetable matter.

The impurities of the coal may in many cases come entirely from the
plants, or they may have been washed in. As regards the first case,
it has been found that all the impurities of a good coal occur in the
ash of plants and are there in sufficient quantity. The freedom of
the fire-clay from impurities has already been mentioned. An ordi-
nary clay contains iron, potash, soda and other impurities. The car-
bonic acid formed by the overlying vegetable matter acts upon these
substances, the iron in the form of iron oxide is partly reduced, in
which condition it can be carried away in solution; the alkalies are
also removed by this acid. So that the fire-clay underlying coal is in
itself testimony for the vegetable origin of the coal, the impurities
of the clay having in large part been transferred to the coal through
the action of the vegetation which formed the coal.

46. OnrieIN oF CANNEL CoarL.—The evidence is strong that most
coals were formed from vegetation growing where the coal occurs.
In the case of cannel coal, however, the coal seems to have been de-
posited much as a shale is deposited. That is, it is simply a consoli-
dated layer of fine carbonaceous mud. Cannel coal is believed to be
a deposit made in the more open deep water-ways of the coal swamp
by the washing in of finely comminuted vegetable matter from other
portions of the swamp. Having such an origin, it is evident that clay
mud may also be washed in and the cannel coal may grade over into
bituminous shale, or even into light-colored non-bituminous shale,
or the clay mud may be washed in at the same time as the carbonaceous
mud, making the coal too shaly to be used for fuel purposes. As a
matter of fact, that is what occurs in the majority of cases, so that
while oily, bituminous shales or very impure cannel coal is not rare,
it is only rarely that the conditions have favored the washing in of
carbonaceous matter only, without the clay, resulting in a pure cannel
coal. Cannel coal is apt to be a local deposit of variable thickness.

Some of the local evidence upon which this theory is based may be
given. At a cut on the E. & R. Ry., near Burn City, Daviess county,
occurs an impure cannel coal. It is reported by those in the neigh-
borhood who have burned the coal that it did not seem to make any
more ashes than other coals. A few feet higher this has graded over
into a coal similar in appearance but which leaves about half its orig-
inal bulk as ash. Still higher, the black color gradually turns to gray,
and the coal has graded over into an ordinary gray clay shale.
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Again, over the Alum Cave coal, is frequently a cannel-like bitumi-
nous shale, in which fish scales are abundant,indicating the prevalence
of open water conditions at the time. Again, if a piece of the cannel
coal from Cannelburg be examined closely, it will be seen that it does
not show the alterations of bright and dark lines referred to above;
they more closely resemble a very fine-grained black shale in struc-
ture. Where the beds are examined the cannel coal beds are more
distinctly stratified like other rocks. Occasionally skeletons of leaves
are found in cannel coal, giving evidence of transportation. And
finally, deposits similar in appearance and properties to cannel coal
are often found being deposited in the open water of the swamps and
marshes of to-day.

IV. COAL—PRESENT POSITION AND STRUCTURE.

4%7. CoaL SuBJECT T0o MANY IRREGULARITIES.—It is & common
impression among those not well acquainted with the actual occur-
rence of coal, that it generally lies in horizontal sheets between hori-
zontal sheets of the associated rocks, much as a black blanket might
be spread out between a number of pther blankets of different colors.
Experience has shown, however, that:such regularity seldom exists,
and a surprisingly large percentage of the cost of mining coal can be
credited to these irregularities. These irregularities are of three
classes, named in the order of their importance:

1. Irregularities of original deposition.

2. [Irregularities due to subsequent erosions.

3. Irregularities due-to the differential movements of the
earth’s crust.

Section 1. Irregularities of Original Deposition.

Under this head will come a certain kind of variation in thickness
and of level, due to the coal having been originally deposited in basins.
As already described in I, in a coal basin the coal is normally thicker
in the center of the basin and thinner on the edges. At the same
place was described the elevation of the coal bed over the dividing
ridge between two coal basins. While these two conditions are usually
normal, the extent and shape of these basins, as well as the thickness
and quality of the coal, are subject to great variations. As already
pointed out, & basin may have an-extent of only a few acres or of
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several hundred square miles. A mine started in it may be “worked
out” in a few months and not pay the cost of starting, or it may be
worked & score or more years, or until the limits of the company’s
territory have been reached in every direction. In shape a basin will
tend to vary, much as modern swamps vary in shape; sometimes being
nearly round and again being long and narrow. These irregularities
would seem to be due originally to irregularities of the ground, the
swamps and coal being restricted to the hollows and lower land much
as to-day. Where such a hqllow was caused by the erosion of a stream
or current the coal basin will be long, narrow and crooked. In an-
other case the depression containing the coal was caused by a slight
sinking of the earth’s crust at that point. In this case the basin is
apt to be more or less regular in shape and of considerable extent.
The following two figures may help to explain the difference in
level between the “swamps” and “hill” as previously described. In

Fig. 5. Ideal section of a peat boé filling a rolling basin or hollow in the sandstone.
L] .

Fig. 6. Same, after submergence has allowed the laying down of sediments over it and its
subsequent compression has taken place, allowing 1 foot of coal to be formed
from each 8 feet of peat.

figure 5 a depression eroded from the sandstone is supposed to be
filled to a level with vegetable matter, the depth at different points
being indicated on the figure. Suppose now that subsidence allows
the deposition of mud and other materials over this mass of vegeta-
tion; under the pressure of the superimposed beds, and through the
loss of water and some of the gaseous matter shrinkage takes place,
until finally the vegetable mass has been changed to coal, occupying
say one-eighth of the original thickness, as shown in Fig. 6. It is
evident that the originally level bed of vegetation will become saucer-

shaped, the 32 ft. of matter at the center resulting in 4 ft. of coal in -

the “swamp,” while the 8 ft. and 16 ft. of matter on the edges of the
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depression shrink to 1 and 2 ft. respectively, but due to the difference
in the actual amount of shrinkage, the coal at these points is left at a
much higher level than in the center of the basin.

49. TUNCONFORMABILITY.—In the preceding - paragraph mention
was made of the coal basins having resulted in some cases in conse-
quence of irregularities of the surface on which the coal was laid
down. Such irregularities are usually good evidence that the surface
in question had been lifted above the water level and become subject
to erosion by rain, streams or sea water.« If the elevation above water
level is considerable, the rain and rivers may carve the surface into
very noticeable hills and valleys, or it may only result in a gently
rolling plain. The subsidence which follows may be sufficient to bring
all the surface under water in the latter case and the coal would be
laid down over all the area, as in Fig. 1; or it may in the former case
only be sufficient to bring the valleys and lower ground under water.
Deposits laid down in these hollows will then be restricted in extent
to the submerged part of the area, and if seen in cross section will
be observed as abutting against the old valley banks. In either case,
such a condition is called unconformability. Coal laid down in such -
half-submerged depressions would, of course, occur in basins separated
by areas containing no coal, and the coal would often be found to end
tather abruptly against the valley bank. Such unconformabilities
showing brief elevations of areas above water and their erosion by sub-
aerial forces are common in the coal measures at many horizons. They
serve to emphasize the restlessness, as it might be called, of the earth’s
surface during the coal measure age, to which attention has already
been called by the frequent changes in the coal measure rocks in a
vertical section. In this paragraph we are only concerned with un-
conformability in so far as it restricts the original laying down of the
coal. In a following paragraph will be discussed the effect on the
distribution of the coal of a land period and crosion following the
laying down of the coal bed.

50. SpLITTING BEps.—In some places the material between two

_ coal beds thins out and the two beds come together, making, perhaps,

one seam of good, workable thickness with only a thin parting, usually
of fire-clay, running through it. Mining carried on in such double
beds is liable to be limited by the separation of the component benches,
the separated beds not paying to mine. Most of the thicker coal beds
have partings of fire-clay indicating double beds or more, and such
seams are liable to have the benches comprising them separate. In In-
diana, the beds worked at Linton, Greene county, and at Cannelburg,
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Daviess county, are notable examples, the coal beds worked at both
these places dividing, and the parts are found.to be 10 ft. to 15 ft.
apart in a short distance.

51. HorseBacks.—OQOccasionally in a mine a ridge is encountered
rising from the bottom and cutting the coal out. These are commonly
known as “horsebacks.” They appear to be due generally to currents
which had deposited the material they carried in these ridges before
the coal was laid down. True horsebacks, as thus defined, appear to
be rare in Indiana. What are often termed ‘“horsebacks” by the
miners are here described under the head of “rolls.”

52. Rocrk ParTiNgs.—As stated above, most of the thicker coal
beds of this and other States are found to have fire-clay bands running
through them, indicating a double bed. Differing somewhat from
such partings are lenticular beds of shale, sandstone or other rocks
which are sometimes found in a bed of coal. Such partings are usually
brought in during the deposition of the coal material by water cur-

L Vertical Scale 10” HorizontalScale

Fig. 7. Sketch showing sandstone parting in coal bed. From measurements in bluff near
Shoals, Martin county.

rents, and, in contradistinction to the clay partings, they are usually
quite local, being in the form of lenticular sheets which usually thin
out within at the most a few hundred feet. They sometimes attain a
thickness of several feet in the center of what is usually a solid bed
of coal.

53. RoLLs, oF CONTEMPORANEOUS ORIGIN.—In general, rolls
may be described as rock fillings of channels cut down into the coal.
These .channels may have been cut after the deposition of the coal
bed and during a temporary land period, or they may have existed
during the deposition of the coal, as open water channels. We are
concerned here only with the latter. In large swamps to-day. there
commonly occur open water channels or even large irregular areas of
open water. .Open water channels are perhaps the more common,
and, as a rule, they are kept open largely by the current of the water
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flowing through them. In time, these channels tend to become filled
up, sometimes with vegetable matter forming cannel coal, but often
with mud or sand. In cases these may have filled up while the coal
deposit was being formed on either side of them. Generally, however,
it would seem that the filling had taken place just at the end of the -
coal forming period. The character of such a chennel filling is shown
by the following two figures. (See also Plate III, Fig. 1.)

Fig. 8. Sketch of “roll’”” or sandstone filled channel which must have existed during or
very soon after the deposition of the coal. From Crawford No.1 mine in Parke county.

Fig. 9. Same, from old mine near Lafayotte furnace, Clay county.

The two main characteristics as distinguishing such channels from
somewhat similar channels to be described later (see paragraph 56)
are: First—The usual roof of the coal extends over these channel
fillings. Second—Lenticular sheets of coal extend out from the coal
along the edge of the channel, especially from near the top, into the
material of the channel filling, as shown in figures. These “stream-
ers,” or feeders, or fingers, as they are sometimes called, were evi-
dently part of the loose vegetable matter of the main bed washed in
gheets out into the partly filled channel.

In general, it would seem that when the sinking had become tem-
porarily rapid so as to stop the deposition of coal material, and the
submergence had allowed sand or mud carrying currents to flow all
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over the recently laid down vegetable mass, the sand or mud naturally
lodged in the depressions of these old current channels, filling them,
the new currents sweeping some of the vegetable matter in at the same
time. ' :

+  These conditions might continue until a similar deposit of sand:or
mud had been laid down over all the area or, what is more common,
the sinking continues, bringing in deeper water, feebler currents and
a change in the material carricd by them from sand to fine mud,
as in Figs. 8 and 9, where both the coal and old channel filling are
covered by shale.

A third fairly constant characteristic of such a filling is shown in
Figs. 8 and 9, where it will be observed that the roof bends up over
the channel filling; also that some of the thin sheets of coal in the fill-
ing bend upward instead of being flat or bending downward, as the
must have at first. The explanation would seem to be that the coal
bed had only been partly compressed when the roof was laid down on
it and when the thin sheets of coal were washed out, and, due to the
difference of material, the coal had afterward suffered compression
more than the harder filling of the channel. Three other points some-
times observed would seem to favor that cxplanation. Tt is frequently
found that the coal on either side of such a filling is a little thicker
than the bed is elsewhere, suggesting that the coal has been squeezed
out from under the filling. Again, where the under clay is soft, it is
sometimes found that the coal below the filling has been forced down
into the clay several inches. Again, below and close to such a filling
the coal is usually much disturbed, or “troubled,” as the miner would
say, such coal not mining in large blocks or lumps, but largely going
into screened coal. (Sec Fig. 17.)

From the praetical standpoint these channel fillings, or “rolls,” as

they are commonly called, affect mining prineipally in: First—Cut- -

ting out the eoal; sometimes they extend to the bottom of the bed;
and, second, in rendering the roof bad and unsafe, as they are liable
to separate from the regular roof at some of the coal partings and
come down in great masses, often with fatal results. They are some-
times V-shaped, but more often broadly U-shaped, or flatter still, as
shown in Fig. 1 of Plate IIL.

Section 2. Irregularities Due to S8ubsequent Erosion.

The lateral extent and in places the vertical extent or thickness of
the coal have been largely governed by the factor of subsequent ero-
sion. This may be divided according to time into—
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1. The erosion which has resulted in the present shape of the
ground.

2. Preglacial erosion, now hidden.

3. Subsequent erosions during the laying down of the coal
measures.

54. REecenNT ErosioN, orR THE ErosioN WHicE Has RESULTED
IN THE PRESENT SHAPE OF THE GROUND.—The question of during
just what ages since the coal measures this erosion has been in prog-
ress is an interesting one, but we are principally concerned now with
the final result. If we study any single coal bed in Indiana we find,

Fig. 10. Sketch to show removal of coal across recent stream valley. Also showing why
outcrops are often found on one side of a valley and not on the other.

as we go eastward, it tends to get nearer and nearer the surface.
Finally it outcrops in the bottoms of creeks and can be worked by
slopes and drifts; still going eastward it is found higher and higher
in the banks or adjacent hills, until finally it crops out in the side of
a hill with a rise that would carry it over any hills to the east. At its
most eastern outerop it is often or usually just as thick as to the west.
Evidentlythecoal bed formerly extended an unknown distance further
east, but has been washed away in the slow lowering of the land dur-
ing past ages by the streams and their tributaries. In this way untold
millions of tons of Indiana coal have been washed away and the process
is still going on, as is evidenced by the “float” coal found in creek
bottoms where the coal is being washed from some outerop. This is
shown in the cross sections on the large sheets; refer also to Part 11,
under structure of Indiana coal field.

In addition to the removal of large bodies of coal due to the east-
ward rise of the coal and general erosion, and as part of that same
process, is the removal of large quantities of coal by the streams in
cutting_out their present channels.

Thus, with conditions as in Fig. 10, it is quite generally appreciated
that the coal formerly extended across the valley, but has been re-

4—Geor.



50 REPORT OF STATE GEOLOGIST.

moved by the stream in cutting its channel, but often where condi-
. tions favor an exposure on one side of the valley and not on the other,
a8 in the figure, the unexposed side of the valley is neglected for many
years after the exposed side is all worked out under the impression
that no coal exists there. Where good, workable coal is exposed along
one side of a valley, it should be assumed to be on the other side until
drillings made well back from the bank have shown it is not there.
The reason why coal is often found on one side of a stream and is
apparently wanting on the other side will be given further on.

55. PreEGLACIAL ER0810N.—As will be described more fully further
on, most of Indiana, in common with a large area in the northern part
of the United States, was, at a comparatively rccent period, geolog-

Fig. 11. Sketch showing present land surface and underlying preglacial surface, and the effect
of the latter on the distribution of the coal. At (a) is represented a recent water
channel. At (b) is its preglacial predecessor, larger and deeper. The old channel is
seen ) have cut out large areas of both coal beds. At (c) is a small channel only
reaching the upper bed. At (d) is a deep channel, not revealeg on the surface, which
cuts outa considcrable belt of the upper bed and Juat cuts into the lower bed, making
there a ““clay roll.”” It iseasy to see how a drilling at (d) might lead to the conclu-
sion that there was no coal in that distriot.

ically speaking, invaded by one or more great ice sheets or glaciers.
These pushed their way from the north southward across the State,
scraping off great quantities of loose earth and soft rock, and then, as
they retreated, redeposited this material so as to practically fill up all
the valleys and former irregularities, frequently or generally leaving
little or no trace of the old valleys. In this way it frequently happens
that a stretch of country apparently level and unbroken was before
the Ice Age a rugged country with broad, deep valleys from across
which large amounts of coal have been removed. Fig. 11 shows such
a valley at d, a smaller one at ¢ and a larger one at b. In the latter
case a recent stream is beginning to clear out the old channel. In
Fig. 10 is a somewhat similar case, only that the stream has progressed
farther in the clearing out process. In some cases these hidden val-
leys can be traced for considerable distances, being revealed by drill-
ing and mining operations. The filling is usnally found to consist of
clay and sand with boulders or pebbles, gravel, sticks, parts of trees,
sometimes chunks of coal, etc.
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These preglacial valleys, where hidden, may render large tracts of
what on the surface appears to be valuable coal lands, practically
worthless. In the Indiana coal field the preglacial valleys were both
deeper and broader than the present valleys, so that the coal cut out
and removed by the preglacial drainage far exceeded that removed by
the present streams.

56. ErosioN oF CARBONIFEROUS AGE.—The channels of streams
of carboniferous age resemble somewhat the hidden channels of pre-
glacial age, except that the material filling them is a thoroughly con-
solidated sandstone or shale, more usually the former. The evidence
is abundant that at numerous times during the laying down of the
coal beds and associated rocks, elevation brought the recently de-
posited coal beds and the other rocks above the water level, and streams
eroded channels for themselves, sometimes just into the coal, some-
times entirely through it. The following figure shows a characteristic
channel of this description. These channel fillings are usually known
ag rolls.

Fig. 12. Carboniferous erosion in coal. Buell mine, Sullivan county

In many cases, instead of simply cutting out a narrow channel, as
in Fig. 12, broad areas will be slightly eroded, the normal roof being
removed and the top of the coal being more or less carried away. The
filling of these channels or broad washes is usually sandstone. It will
generally be noted that where the roof of a certain bed of coal is
normally shale, if at any point the shale roof seems to thin out and
a sandstone comes down on the coal, the coal is not as thick as else-
where, and often the sandstone roof is somewhat wavy, as though the
erosion had been irregular. Fig. 13 will help to show the conditions.
In these cases a broad current would seem to be the agent rather than
a stream. S
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Fig. 13. Broad wash erosion of carboniferous age.

Fig. 14. Redeposition of parts of eroded coal bed. From bluff on Sand creek} Parke county. One inch equals seven feet.

COAL DEPOSITS OF INDIANA. 53

In some cases the erosion has been more pronounced and only traces
of 'the coal bed are left. In other cases none of the coal left appears
to be in its original position, but appears as scattered masses and frag-
ments probably at some distance from where first deposited. Fig. 14,
from a long bluff on Sand creek, in Parke county, shows well such a
redeposition of some of the coal. '

Section 3. Irregularities Due to Movements of the Earth’s Crust.

These show themselves as, first, lack of horizontality of the coal and
accompanying beds; and, second, as breaks or faults of the strata, with
accompanying phenomena.

57. Dip.—It is the exception rather than the rule to find coal beds
lying horizontally even for short distances. To a certain extent this
is an advantage, as it allows a mine to be drained. This inclination
from the horizontal is called the “dip” of the rocks, and where small
is measured as so many feet to the mile, or, if somewhat larger, as so
many feet to the hundred feet. If still higher it is usual to give the
dip in degrees. Coal beds usually have a major and a minor dip;
that is, considering a coal bed over a large area it may gradually be
found at lower and lower levels in a certain direction; though ex-
amined at any point the dip may be found to be in any direction. - In
Indiana, the major dip over most of the field is a little south of west.
In this case the major dip seems to be the result of slow subsidence
of the earth’s crust affecting most of Illinois, Indiana and Kentucky.
(See Part I1.) If the minor dips be examined it is found that as a rule
the rocks dip away from lines which might be drawn, and often toward
other lines, thus forming long arches, or anticlines as they are techni-
cally known, and long troughs or synclines. A line showing the high-
est part of the arch at different points is called the axis of the antic-
line, and "correspondingly is used the term—axis of the syncline.
These anticlines and synclines seem to be wrinkles in the earth’s crust
produced during the progress of the broader earth movements.

In Indiana the major dip will range from 3 to 100 ft. per mile,
while the minor dips may be 100 or 200 ft. in a mile, or, for short
distances, 30 to 40 ft. in 100; or, for a space of a very few feet, even
higher. The dip of the coal affects the practical operation of mining
principally in connection with drainage and haulage. In countries
where the rocky strata have been highly folded so as to more or less
nearly “stand on end” the coal beds are of course similarly inclined
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and require entirely different methods of mining. The anthracite coal
beds of Pennsylvania are illustrations of highly inclined or “dipping
beds.” ¢

68. Faurrs. In the report on Sullivan county made in 1871 by
Mr. Collett, he writes as follows:* “An interesting feature of this
mine (Badger Bros.” shaft) was the discovery of a vertical dyke or wall
of intrusive clay, one foot wide, running a little east of north. This
is the only fault, though here only a separation, that I have met with
in the coals of Indiana,” etc.

In a general review of the geology of the State made by Mr. Cox,
in his last report published in 1879, he says:t “Here the e¢lements
concerned in the building up of strata leave no trace of violent cata-
clysms, and the rocks presented to view lie regularly bedded at an
inclination or dip to the westward and northward, so gentle that its
existence can only be made known by observations extended to points
that are far distant from one another. Not a single true fault,] or
upward or downward break and dlsplacement of the strata has yet
been discovered.”

In view of such statements repeated by the members of the earlier
surveys, it has seemed well to give more than a passing mention to the
subject of faults, etc. Instead of the entire absence of faults and simi-
lar disturbances which we have been led to expect by the early re-
ports, the members of the present survey found true faults a very
common phenomena, in some districts hardly a mine being free from
them and ranging in downthrow from a few inches to forty feet.

59. Faurrs, NorMaL.—The term fault is often used by the miners
and others to describe any kind of an irregularity in the coal, espe-
cially of places where the coal is more or less cut off, whether this be
by a true fault, an erosion channel or from other cause. Strictly, a
fault is a fracture or break extending across the strata accompanied by
a greater or less displacement along the line of fracture: Faults are
usually classed as normal or reversed faults. The normal fault is the
more common in Indians, as elsewhere. In the normal fault the action
seems to have been accompanied by tension and it will be noted that
if the displaced strata be brought to the same level a separation has
taken place. This is shown in Plate II. In the reversed fault com-
pression has acted forcing the strata together endways and usually
causing more or less of an overlapping of the ends of the strata on

©1871, Beo. Ann. Rep., Geol. S8urv. of Ind., p. 205.

11879, 8th, 9th and 10th Ann. Rep., Geol. S8urv. of Ind., p. 8.
$Italios mine.—~G. H. A,
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PraTe II. Typical Normal Faults.

Type of monooclinal fault. See Figa.5 to 10 inclusive.
Broken arch type of fauit. See Figs. 11 to 13 inclusive.
Type of fault shown in Fig. 14.

Type of fault shown in Fig.2 of Plate III.

Fault in Fairview mine, Clay county.

Figs.6-8. Faultin B. B.C.Co.’s No. 10 shaft. an and section.

Fig. 9.

Fig.10.
Fig. 11.
Fig. 12.
Fig. 13.
Fig. 14.

Fault on Otter creek, three miles north of Brazil. From photo.
Double fault in Peerless mine, Vigo county.

Double fault on Big Vermillion river, near Hanging Rock.
Fault on north fork Otter creek, near Coal Bluff, Vigo county.
One of series of faults in Fairview mine.

Fault crossing shaft in Jacksen mine, Clay county.
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one side of the break over the ends of the corresponding strata on the
other side, as in Figs. 12 and 13 of Plate ITI,

A normal fault may result in a sharp, clean break, with a displace-
ment of from a few inches up. In the coal fields of Indiana vertical
displacements of 30 to 40 ft. are as large as have been observed. Figs.
4, 7, 9 of Plate IT are typical of simple normal faults such as are com-
mon in the coal field of Indiana. Such faults are often traceable for
long distances, especially those of large downthrow or displacement.
In some cases the same fault has been found in adjacent mines. Oc-
cesionally the displacement takes place by a series of small displace-
ments known as a double fault, as in Fig. 11 of Plate II, or as a step
fault, as in Fig. 8 of Plate II. Figs. 6, 7 and 8 of Plate II show the
case of a simple fault of 32 ft. vertical downthrow hreaking up into
a series of small faults. At j in Fig. 6 the large fault is for a short
distance broken horizontally with a horizontal displacement which
runs out at either end. The irregularity of the line of fault horizon-
tally is well shown in the same figure taken from the mine map of
their shaft No. 10, by permission of the Brazil Block Coal Company.

In many cases the line of fracture has not becn a straight line, as
in the figures above referred to, but seems to have been irregular, and
in some cases the movement seems to have been to some extent hori-
zontal. As the spaces have usually been filled with clay, they are
commonly known as clay veins and will be discussed under that head.

Faults of this type are sometimes known as gravity faults, as gravity
is the principal factor in their production. It will be noted also that,
as a rule, the line of fracture is nearly vertical, due to the fact that the
line of displacement has usually followed a joint plane, which, in such
a region as this, tends to be vertical. They may be assigned to two
causes: First, the uneven settling of the whole basin during the lay-
ing down of the coal measures or afterwards. An examination at dis-
tances apart of corresponding coals at different points shows this set-
tling to have been very irregular. The field contains many instances
of where at one point two beds are fully 50 to 100 ft. apart, while a
few miles away they may be only 5 to 10 ft. apart or less. At the first
point, then, the strata have sunk perhaps 50 to 75 ft. more than at
the second point, since the lying down of the lower coal. This dif-
ferential movement may tend to produce straining in the strata be-
tween the two places, which is relieved either by bending or shearing
of the rocks. A second cause which may account for some of the
smaller faults is suggested to be the irregular settling over basin-
shaped bodies of coal, and the interruption which such settling en-
counters along the lines of channels which have been cut in the coal
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and filled with sandstone. 'T'his is merely suggested as a possible cause
for some of the small faults. U

A second type of fault may be distinguished as having its “hade,” or
direction of dip of the plane of fracture, in an opposite direction from
the general dip of the strata; see Fig. 2 of Plate II. Figs. 11, 12 and

.13 of Plate IT are of this type. Such faults are common in the

plateau district of the western States.

These faults, taken as 2 whole, do not appear to have any uniformity
in the direction of downthrow or of strike. However, if only the
larger faults be considered, a majority of them trend between north-
west and northeast and have the downthrow to the west. There are
50 many notable exceptions that it cannot be considered as a rule.
Thus, in Martin county, from Shoals westward, the dip is nearly every-
where observed to be strongly to the west, yet so many faults with the
downthrow to the east occur in that region that the strata are higher
five miles west of Shoals than at Shoals.

Figs. 14 of Plate IT and 2 of Plate III illustrate two other types
of faults as shown in Figs. 3 and 4 of Plate II. "The difference
between the faults of the first two types and those of the last two are
very well shown in the effect on the driving of entries in the mines.
Thus a six-foot fault of the first type necessitates driving the entry
up or down until it is at least 6 ft. above or below its old level, accord-
ing as the fault is approached. A six-foot fault of the third type can
be passed with little or no change of level in the entry.

60. Faurts, RevERsSED.—Reversed faults that could be recog-
nized were not found abundantly, though it is suspected that a large
part of the faults described as clay veins are really of the character of
reversed faults. The writer had the opportunity to examine and
sketch only one notable fault of this kind of which the character was
unmistakable. This was in Columbia No. 4 mine of the Columbia
Coal Company in Clay county. In this case the compression has been
great enough to force the lower block coal bed up a diagonal shearing
plane an unknown distance above the upper block coal bed lying 20 ft.
above it; see Fig. 13, Plate III. In this case the whole field for sev-
eral miles shows the result of the compression in many ways as de-
scribed in Part ITT of this report. Of the numerous faults of this type
described to the writer, but which could not be examined, the one
shown in Fig. 15 from the Eaton mine in Sullivan county is selected
for presentation. The figure is from a sketch by Mr. Winterbottom,
and makes no pretext to be reliable in detail. The coal attains a local
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Fig. 1.

Fig. 2.

crushed structure.

Combined fault and ‘*roll,’”’ Monarch mine, Clay county.
Fault of type 4, Dugger mine, Sullivan county.

Figs.34. Clay veina resulting from faults. Parke County Coal Co.’s No.6 shaft, Parke county.

Fig. 5.

Fig. 6.
Fig. 7.
Fig. 8.
Fig. 9.

Flg. 10.

Clay in old fault plane, Wimsett mine, Vermillion county.

Clay vein, Dugger mine, ten feet from and running parallel to a large fault.

Sandstone vein, Ray mine, Vigo county, Displacement shown in another entry.

Sandstone vein, Mecoa No. 1 mine, Parke county.

Sandstone vein, Brazil Block Coal Co.’s No. 8 mine, Clay county.

Showing structure of coal bed thickened to nearly four times normal thickness by lateral
pressure, in region of overthrust faults, Columbia No. 3 mine, Clay county.

Figs.11-12. Coal bed greatly disturbed, Lee’s mine, Vermillion county.

Fig.13.
Fig. 14,

Overthrust fault, Columbia No. 4 mine, Clay county.
Coal vein, exposed in 26-f. cut in Brazil Block Coal Co.’s No.5 mine.
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thickness of 12 ft. In this case it would seem that the cause might be
of a local nature and due to the coal being forced out laterally from
under the “rock roll” shown at the left.

Fig. 15. Thickened coal bed in Eaton mine, from rough sketch by Mr. Winterbottom. Coal
in shaft 12 feet thick. Regular thickness of bed, 3 feet.

61. Cray VeiNns.—“Clay veins” are abundantly found. in the
mines of Indiana. They are usually very irregular bands of clay ex-
tending more or less vertically through the coal and accompanying
strata. In some cases they are clearly the result of faulting, as in Figs.
3 and 4, Plate III, or, as in the case of .the vein shown in Fig.6, Plate
IT], their association with neighboring faults show that they are due

_ to the action of the same forces. In some cases, as in Fig. ¥, Plate III,

the vein shows no displacement in one part of a mine, but may show
a noticeable downthrow in some other part of the mine. While in a
few places the clay seems simply to fill the space made by the separa-
tion of the rocks on either side of the line of faulting; in most cases
the coal and rock close to the fault on either side seem to have been
broken up or even reduced to a fine state, and when the clay was
forced up through this mass it extended out into it, following lines of
least resistance, and catching up masses of it in the main clay body.
This is shown in Figs. 3 and 4 of Plate III. In sothe cases the clay
vein does not appear to extend clear through the coal, as in Fig. 6,
Plate III, or the clay may appear in irregular detached masses in the
coal, a8 in Fig. 5, Plate III. In either case the clay appears to be
entirely separated from any source of supply. Minute examination
will, however, usually reveal traces of the break having been much
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more extensive than it appears; in other words, the break clogsed up
again z_ifter being partly filled with clay. In the cases illustrated by
Fig. 2, Plate III, the vein is only in part clay, the upper part consist-
ing of broken-up shale. As might be expected, this shale forms a
treacherous roof. :

62. Coar VEINs, SANDSTONE VEINS, “RocK SPARS.”—Of gome-
what similar appearance to the clay veins are what are commonly
known in the mines as “rock spars.” These veins are characterized
by a filling of sandstone, coal or other material than clay, sandstone

Fig. 16. Contact between coal and sandstone vein. (Natural size.)

being most commonly met with, and by more regular bounding faces.
In the case of most—if, indeed, not all—of the clay veins the plastic

clay seems to have been forced into its present position by pressure.

In the case of the sandstone and coal veins, however, the filling ma-
terial seems, in many cases, to have been carried into surface crevices
by water or wind. Of the figures given, this is best shown by Fig.
14 0f Plate ITI, where the coal vein seen in the entry (see Fig. 3) can be
traced up to an old erosion level, where an irregular layer of coal,
quite clearly washed in, lies over the top of the crevice containing the
coal. As with many of the clay veins, the crevice at the line of the
section has closed while only partly filled. Sandstone veins or “rock
spars” were not,met with abundantly, though occasionally single
mines or small districts have encountered a great many. In other
cases sandstone and shale make up part of the filling of fault veins, as
-in Figs. 1 and 2, Plate III, or all of the vein, as in Figs. 7 or 8,
Plate ITI, in the latter case the fault structure being shown in another
part of the mine. In the case of Fig. 9, Plate III, the cause is obscure.
As usual the sandstone is very hard and closely knit with the coal
along their line of contact, as shown in Fig. 16,
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63. THICKENED BEDS.—In some places, usually in regions of re-
versed faults, the pressure has, in places, instead of breaking the strata
and shoving them over each other, simply crushed the coal horizon-
tally, with the result of increasing greatly its apparent thickness.

e Y4 L
i

= S\ S E_
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Fig. 17. A *“trouble,” showing effect on structure of coal from slight squeezing under
sandatone roll, Fortner mine, Clay county.

Thus a 3 or 4 ft. bed may locally be increased to 10 or 12 ft. Fig. 10,
Plate ITI, shows the structure of & portion of such a thickened bed in
the Columbia No. 3 mine of the Columbia Coal Co., Clay county.
Fig. 17 shows the appearance of a “trouble,” as the miners call it,
where the regular structure of the coal is destroyed by pressure due to
any of the causes previously discussed.

V. GEOLOGICAL AND GEOGRAPHICAL DISTRIBUTION
OF COAL.

Coal deposits are widely distributed over the earth, the largest de-

- posits occurring in the United States, Great Britain and China.

64. Along the ATLANTIC BORDER there is an area of 18,000 square
miles of coal in Nova Scotia and New Brunswick. In Rhode Island

" is a small area of 500 square miles. Other small areas are found to

the south, notably in Virginia and North Carolina.

65. ArPALACHIAN CoAL FieLp.—The main supply of coal in the
United States is obtained from the Mississippi valley. Four coal fields
occur in this area. Of these the most important is the one known as
the Appalachian coal field, including the coal of Pennsylvania, Ohio,
West Virginia, eastern Kentucky, western Virginia, Tennessee and
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Alabama, and covering an area some 700 miles long by nearly 100
miles wide, or nearly 60,000 square miles. It occupies a long trough
lying between the Appalachian mountains and the Cincinnati-Nash-
ville-Ouachita arch, the rocks on either side dipping towards the cen-
ter of this trough. '

66. IN MicHIGAN occurs a small isolated basin having an area of
6,700 square miles, or about equal to the area of the coal field of Indi-
ana. It is, however, a very shallow basin, and a considerable part of
the area is made up of the lowest part of the coal measures which, ag
in Indiana and elsewhere, is almost barren of coal. One or two work-
able basins are mined on a limited scale.

In the center of the Mississippi valley occurs the great interior coal
field, often divided into the eastern and western fields.

67. THE EasTeERN INTERIOR CoAL FIELD, or, as it is sometimes
known, the Illinois Coal Field, covers an area of 47,000 square miles,
and comprises central and.southern Illinois, southwestern Indiana and
northwestern Kentucky. It is with this field that we shall be princi-
pally concerned in this paper. The coal occurs in an elliptical basin
with g center in Illinois, towards which the rocks of the basin slope.
This basin will be described more in detail in Part II.

68. TaE WESTERN INTERIOR CoaL FIELD is only separated from
the eastern by the erosion of the Mississippi river, which runs along
an arch. This area of some 78,000 square miles includes southern
Iowa, northwestern Missouri, the eastern edge of Nebraska, Kansas
and Indian Territory, western Arkansas and, as shown on the map,
extending in a tongue down into Texas. '

69. In THE WESTERN HALF oF THE UNITED STATES coal occurs in
scattered patches over an aggregate area of many thousand square
miles and is found in all the Western and Pacific coast States and
Territories. These deposits also occur in British Columbia and west-

ern Canada. Some coal occurs in Cuba, Peru and at other points- °

south of the United States. .

7Q.' IN EuroPE, Great Britain has 12,000 square miles, Spain
4,000 square miles, France 2,000 square miles, Belgium 518 square
miles, while some coal is found in Germany and Sweden.

71. IN Asia workable coal beds occur in Japan, China, and India,
also in Australia and New Zealand, and the Philippine Islands.
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72. CoaLs oF DIFFERENT AGES.—It has been found, however, that
these coals were not all deposited at the same time. By studying the
order in which the layers of rock lie one above the other, and by using
the fact that long study has proven, that the life of the world has
steadily changed from age to age, geologists have been able to work
out an historical order for all the rocks of the world. And by means
of the fossils and plant remains enclosed in the rocks, they are able
- to decide the relative position or time of laying down of any chosen
group of rocks.

In this way it has been found that the larger part of the coal of the
world was laid down at about the same time, and from that fact they
have called that age the Carboniferous or carbon-bearing age, "or
ghortly the Carbonic age. In this study they have shown that the coal
of central and eastern North America was laid down several ages,
representing probably many million years, before the coal of western
America. They have been able to show that the coals which are hard-
est and heaviest and contain the largest percentage of carbon and
the smallest percentage of the volatile gases were deposited the longest
time ago, as a general rule. .

The following table shows the names given to the successive geo-
logical time periods, the kind of coal most characteristic of each and
the places where the coal of that age occurs: '

TABLE SHowWING GEoL0oGICAL DISTRIBUTION OF COAL.

. Geological Ages. Charégmrist.ic Where Found.
Quaternary....... Peat.............. \‘gi.ge spreac(li. wally o V - Call
s : ide spread, especia n Vermont, Texas, Cali-
Tertiary ......... . { L'O%Tl“ orbrown|) “¢ornia,Germany, the Pﬁilippine Islands,and many-
"""""" Western States.
CoIl)oxl"a.d'g, Nﬁw goxicoww gmi'}:g', N(;)rt.h andBSQ"l;tg
. . akota, Montana, Washington, Oregon, Britis
Cretaceous........ Bituminous..... Columbia, Canada north of Montreal, New Zea-
land, Germany.
Jurassio .......... Bituminous..... A little in a foew places. . 3
Triassio........... Bituminous..... Virginia, North Barolina. Australia and India.

. . Bituminous Eastern Amerioa, Great Britaiu, Spain, Franoce,
Carbonie.......... {Anthra.cite } ﬁ%’.ﬂiﬁ’. Russia, Belgium, Japan, China, India,
Devonian ’

Silarian  F...... e Traces of coal in a few places.
Cambrian

One of the main facts of value in the above table is in.its showing
what experience has proven, that no coal of commercial value has ever
been found in rocks underlying the carboniferous. And it will be
further of interest to note that coal is found only in part of the Car-
boniferous. Thus the Carboniferous has been divided into:
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Permian—
Limestones, sandstones and shales.
Carboniferous or Pennsylvanian Series—
Shales, sandétones, limestones, COAL and iron ore.
Lower or Eo-Carboniferous or Mississipplan Series—
Limestones, sandstones and shale (limestone predominating in Indiana).

As shown, coal of commercial value is practically restricted to the
middle division. And as the lower part of the middle division is
usually a very thick sandstone, often gritty, or even approaching a
conglomerate with which are usually associated only thin and unim-
portant coal beds, the middle division is often divided up into

"The coal measures,
The millstone grit.

The commercially valuable coal of Indiana is practically restricted
to that division of the Carbonic rocks known as the coal measures.

5—GroL.
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COAL FIELDS, PART IIL.—GENERAL GEOLOGY OF THE COAL

COALS MEASURES IN INDIANA.

VI. GEOGRAPHIC POSITION OF COAL MEASURES IN
INDIANA. .

1x

73. GeograpHIC PosITIoN.—If on a map of Indiana the position
of every point at which a bed of true coal has been found be marked,
it will be evident that coal is confined to the southwestern part of the
State. More careful examination shows that the following counties

5 .
are practically entirely underlain by the coal or coal measures:
5 Area in
N County. ' Square Miles.
- Vermillion ........o. i e 249
> Parke ...... e 480
_ L 74 72 S PP 415
4 27] Bloomington ! C]uy ..... e e 360
a sa'|MONRO SULIVAD .« vttt e et et et e e e e e i ee e e 443
. RDOX .ttt it i e e e 540
DAVIESS .. ot e e e e e 424
GIDSOI .« ottt i e e 450
H PoRe vttt e e e e e 338
Dubois ... e 420
POSEY vt e e e 420
= Vanderburgh ..ot e et e 240
. WATLICK o ot ot et e i et e e 388
- TE SPENCEr ..o e e e 389

The coal measures also underlie the principal part of the following

Princeton ©

counties:
Coal Area in
County. Square Miles.
B = W P 300
Fountaln ...t e e s 315
OTWRIL oo oot et e e e et et e e e e e 150
L6 =13 ¢ T J e 360
J MATH I L e e 280
) 303 o o2 P 216

The edge of the coal measures lap over the bounds of the following
additional counties:

Prate V. Sketech map of Tndiann coal field to show general relation to State and relati ms
of sheets of colored geological mayp, ete.

(66)
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' Coal Area 1
County. Square ;;dle:
Benton ...iiviii it i i et 80
Montgomery ........ocoueenns. e e, 9
B 11 ¢ T 1 ¢ TS 125
LAWEEICE 1ot ot ttvneroiarnssensennsennsnnnnsenesnnnas 20
OFBIZE v vtverrrinrrvrnseeoraneneennnneennnenennnnas 42
L85 ¢ 15 () s S 80

Total coal area of State, 7,560 square miles, of which probably less
than 7,000 square miles are underlain by coal, if, indeed, that area
does not run down close to 6,000 square miles.

There are thus fourteen counties entirely underlain by coal, six
counties mostly underlain by coal, six counties containing small quan-
tities of coal, or a total of twenty-six counties containing coal, with a
total area of 7,500 square miles. The coal area of the State has a
maximum length north and south of about 200 miles and a maximum
width from east to west of about 100 miles, being narrow to the north
and broad to the south.

The accompanying sketch map of the State, Plate V, will show a
little more in detail the relative position of the coal field to the rest of
the State. . '

VII. PHYSICAL FEATURES OF INDIANA COAL AREA.

74. ArmiTupE—In altitude the area of the coal measures range
from below 400 to 800 ft. above tide, most of the area coming between
the 400 and 700 ft. contours.

In the north part of the region in Warren county all but the val-
leys are above 700 ft. Through Fountain, Vermillion and Parke
counties the average is over 600 ft., running under 500 in Wabash
valley and over 700 in highest ground. Clay county will average a
littie lower, nearer 600 ft., while Owen will average nearer 700 ft.
Vigo and Sullivan will not average much over 500 ft.; Greene county,
while but little over 500 ft. west of White river, will approach 700 ft.
on an average east of the river. Knox and Daviess counties will av-
erage below 500 ft., while Martin county will range from a little over
400 ft. to over 800 ft. Gibson, Pike, Posey, Vanderburgh, War-
rick and Spencer will average between 400 and 500 ft., getting lower
to the southwest. Dubois will average about 600 ft., while the coal
measureareain Orange, Crawford and Perry counties will run over 700
ft. The lowest point in the area is at the junction of the Ohio and
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Wabash, 311 ft. above tidé. Elevations of over 800 ft. are reached
all along the eastern and northern rim of the coal area.

75. Rerier Types.—The southwestern part of Indiana shows great
diversity in its surface features, some areas being so flat as to be
drained only at great expense, while other regions are so broken and
hilly as to be in large part unsuitable for cultivation. Of the more
level types of surface, very common are the bottoms found along the
rivers and streams. Considered from the standpoint of source, these
are of three types:

76. (1) River Borroms produced by the lateral swinging of
streams which have nearly or quite reached their base level. Though
in general this is the commonest kind of a river bottom, in this area
it is not common, and when it exists is usually of limited width.
From the standpoint of our subject it is characterized by the thin-
ness of the superficial deposits, the coal measure rocks being found at
but a few feet below the surface, and often outeropping in the banks
of the immediate channel of the stream or river. Such bottoms
usually occur along the upper courses of streams in the unglaciated
regions. '

77. () River bottoms formed by unstratified drift filling a pre-
glacial valley. These are perhaps the most common of the stream
bottoms. They are usually characterized by a considerable depth of
superficial material, by a lack of outerops of coal measure rocks, and
by their large size as compared to the size of the streams flowing
through them. With the larger streams, the old valley filling, the sur-
face of which makes the present bottom, is often 100 ft. deep. In
other words, a shaft sunk in one of these bottoms to an underlying
coal bed must pass through from 50 to 100 ft. of soft material, which
will require to be curbed and which may render the sinking a matter
of some difficulty and embarrassment. These are often of considerable
extent, and not uncommon are bottoms of a stream which are from
one to five miles broad. Of course, over such areas no coal outcrops
are found, and they often render it difficult to trace the relations of
the coal on either side. They are usually prairie lands, and in an
early day were wet and marshy much of the time, though extensive
ditching has now drained most of these areas.

78. (8) River bottoms made by the filling of preglacial valleys
by glacial deposits brought in by water. This type is common in the
unglaciated area, and has a notable example in the drift area in the
Wabash valley. These fillings appear to have been made by the
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washing in of glacial material during a dépression of the land. The
present surface is probably in most cases not the original surface of
the filling. In many cases the original filling appears to have been
from 25 to 100 ft. deeper than the present filling, the land at the time
the filling was made having been at least that much lower than at
present. Later, an elevation of the land started the streams to clear-
ing out their old channels. This proceeded until base level was
reached, when lateral swinging by the streams produced the level sur-
faces now existing. Where the present stream is small compared to
the size of the ancient valley, the first stage of the clearing-out process
may not yet be complete, and the old deposits still flank the margins
of the valley as terraces. (See description of terraces along Wabash
river in report on Vigo county.)

79.  An interesting variation of this type of topography is found
all around the glacial boundary. As the ice sheet moved southward
or southeastward, it pushed across the lower courses of many of the
streams, damming them up. The ice stayed at, or near, its extreme lim-
its long enough to have the bodies of water thus made silt up full. In
many cases the streams thus dammed up were of considerable size, as
for example, the Patoka river above Jasper, and the body of water
thus created was also of large size—up to several scores of square
miles. Oftentimes the higher points of the pre-existing topography
project, island-like, above level deposits surrounding them. These are
typically found in northwestern Dubois county. In some cases these
level fillings are still preserved, and then resemble closely the river
bottoms of Class 3. In such cases the drainage has usually formed a
new channel, having flowed out at the lowest point of the rim of the
basin in which the water accumulated. In Greene county are found
some interesting cases, where the water appears to have escaped by
- channels under the ice, and the surface water to-day rune into sink-
holes in the level fillings and escapes by channels at the bottom of
the deposits. In many cases where such fillings have existed, the
streams resume their old courses after the retreat of the glacier, and
while in some cases they have removed all of their old filling, in other
cases traces of it still show in the form of terraces on the banks.

An examination of the deposits forming the bottoms of the streams
in the drift area show that quite commonly these bottoms belong to
both Classes 2 and 3.

80. UpLAND LEvELS.—In the glacial area away from the larger
streams it is usual to find wide areas of the divides practically level.
Examination shows that these level lands are drift deposits, usually
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of considerable depth. They appear to be remnants of the old level
surface left by the glacier in its retreat. As yet they have not been
reached by surface drainage, the water sinking into the soil and es-
caping by numerous underground channels. In some places the drain-
age lines are rapidly encroaching on these areas. Mr. Scovell cites
cases in Vigo county where six to ten little streams head up into one
20-acre tract. These level stretches commonly are prairie land, and
a8 in the case of Grand Prairie, in Vermillion county, are often of
considerable extent. No outcrops of coal or rock occur in them, and
as wells for water seldom go to the underlying coal measures, informa-
tion about the coal in such areas is generally very scattering, or more
commonly entirely lacking. This topographic type is common on the
divides all over the glaciated part of the coal field, but is increasingly
found from the south northward, until in Warren county it covers a
large part of the county.

81. GraciaL Sus-LEVEL ToPoGRAPHY.—Probably the larger part
of the glaciated area would be a modification of the preceding type
produced by the encroachment of surface drainage. In this type the
gurface, while nearly level, has had drainage lines developed in it and
80 consists of gentle slopes to the streams and smaller drains, with
often zharp bluffs along the lower courses of the larger streams. The
upper courses of the streams are not marked. In some cases there is
4 gentle slope to the stream which has hardly any appreciable banks.
In other cases the slope to the stream is not perceptible and the stream
has cut a narrow V-shaped channel. As a rule the streams are still
cutting in the glacial deposits and so seldom disclose outcrops of coal
or coal-measure rocks. Here and there, especially where the drainage
is following new lines, the coal-measure rocks have been reached.
In many cases such exposures seem to be due to the stream in its
downward cutting having encountered some high point in the pre-
glecial surface.

82. BLUFF ToPoGRAPHY IN -GLACIAL AREA.—In the region ad-
jacent to the Wabash and its principal tributaries the preceding type
has been considerably modified. A study of the topography of the
country adjoining this river as compared with that found along White
river, Eel river and other streams suggests that conditions existed
somewhat similar to those found in the Colorado canon region of Ari-
zona. That is, the erosion in the stream bed has been proportionally
greater than the erosion of the banks. As a result, the adjacent coun-
try. instead of sloping gently to the river, approaches the river with a
fair slope and then reaches the immediate valley at an elevation of
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from 100 to 200 ft. above the river, necessitating a rapid descent by

means of bluffs. In the same way the tributary streams have taken

advantage of the low points of discharge to cut their channels some
distance below the normally lowest point of their valley slope. Where
such tributary streams are large and are flowing in channels of post-
glacial age, their banks are sometimes very precipitous or perpendicu-
lar. This U-shaped type of valley is not uncommon in the glaciated
part of North America, but is usually the result of the backward cut-
ting of streams flowing in new channels. This can hardly be the case
with the Wabash, and we are led to suspect that at some previous time
the area drained by the Wabash was much larger than at present.
Whether the Wabash was formerly an outlet of Lake Michigan or
Lake Erie, as some have thought, can not be determined with the
present facts at hand. It certainly appears that the Wabash was the
outlet of Lake Erie during the last part of the Ice Age, the north-
eastern outlet being still closed by the retreating ice, yet that the
channel should have received its extra depth during that time hardly
. seems credible. It is possible that a closer study may show that other
factors not yet generally considered have been largely influential.

83. SANDSTONE TOPOGRAPHY IN GLACIAL AREA.—At the base
of the coal measures all along its eastern margin occurs a massive bed
of sandstone 40 to over 100 ft. thick. Over most of the area of its out-
crop it has greatly influenced the topography. In Warren and Foun-
tain counties it is buried too deeply to make its presence felt at the
surface. Through Parke county and southward it would seem to
have formed prominent ridges or high land, as it does now in the un-
glaciated area. In Parke county these were completely overridden by
theiceand planed down so that they do not now show as distinct ridges
above the old level left by the glacier. But the glacial deposit left
over the area, while thin, was deep enough to turn many of the streams
out of their old courses and start them cutting new ones across the
top of these old ridges. The result has been to produce & number of
narrow, rock-bound gorges, cut almost perpendicularly down from the
level upland. In extreme cases the depth of the gorge may be much
more than its width at the top, and as they follow all the windings of
the original superimposed stream, the resulting topography is about
the wildest and most picturesque to be found in the State. To the
southward, in Clay, Putnam, Owen and Greene, the topography along
the outcrop of this sandstone is a combination of the glacial to-
pography to the westward, with its flat ridges, and the sandstone
topography outside the glacial areas, the latter type becoming more
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and more dominant to the southward, or as the glacial boundary is ap-
proached. In this mixed type the divides are still level and high, but

they have been deeply cut into by the erosion, which has formed be-

tween them ravines from 100 to 250 or more feet deep. Going south-
ward the ravines occupy & larger share of the region, the flat divides
become narrower, then begin to break down in places, and finally be-
come irregular, sharp crests as the glacial boundary is reached, show-
ing little or none of the influence of the ice.

84. SanDsTONE TYPE OUTSIDE OF THE GLACIAL BoUNDARY.—
This type of topography exists all along the eastern edge of the coal
measures from southeastern Owen county southward to Perry county.
It is characterized by having but little flat land, and that mostly river
bottoms of the third class, as enumerated above. The drainage lines
are completely developed, the divides being sharp crests and irregu-
lar,the streams running in deep ravines from 100 to 300 ft. deep, the
banks generally too steep for cultivation, except near the top and bot-
tom, where they round up'to the summit of the ridge or round out-
ward to meet the bottom land. As far as possible the roads follow thé
top of the ridges or keep in the valleys, and, as shown on the maps,
serve as a good index of the broken character of the country. As
might be imagined, such a type of country is very favorable for rock
exposure, and it is possible there to trace’the horizon of any chosen
rock or coal bed with a considerable degree of accuracy. On the other
hand, in view of the fact that from the nature of the country, with
its labyrinth of deep ravines, it requires much effort and time to trace
the lines of outcrop, and as the area possesges but little workable coal,
it has proved more of a detriment than an advantage. - It has been a
common experience with all the members of the survey that, after
working in the flat country to the west, where the mapping of the out-
crop lines has had such a large element of conjecture in it, upon enter- -
ing this area, where outcrops could be traced with much certainty,
to devote much more time to it proportionally than the value of the
coal found would warrant.

85. ToPoGRAPHY OF PrODUCTIVE COAL MEASURES OQUTSIDE OF
GraciAL BouNDARY.—Most of the column of rocks above this basal
sandstone is a very variable mixture of shales, sandstones, clays, coals
and limestone. Of these the shales generally predominate, and the
result is that within the eastern sandstone rim, but outside the glacial
boundary, the topography, while resembling the last type in general
plan, is more of a rolling character, the ridges having been reduced
by erosion until they are fairly low, with gentle slopes running to the
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streams and generally suitable for farming. The ridges will geuerally
vary between 50 and 100 ft. above the stream channels, so that the
drainage is good. The depth of surface material formed by the disin-
tegration of the underlying rocks is greater than in the sandstone
area, rock exposures are generally small, and often as much scat-
tered as in many parts of the glaciated area. On the whole, however,
this type of country yields the information desired by a survey like
the present with a degree of fullness that renders it possible to obtain
the stratigraphy and to trace the outcrops of the coals in a fairly sat-
isfactory manner. '

In a general way, an examination of the roads as given on the maps
will serve as an index to the character of the topography of any area.
This is not always true, as in many of the hilliest sections it is the
practice to make the roads conform strictly to the section or fractional
section lines without any reference to topographic features. In a
multitude of ecases a better method of rendering a road valueless could
hardly be devised. On the other hand, in some districts where the
roads as shown on the maps would suggest a broken, uncultivated
country, a visit reveals a rich farming region with gentle topographic
features, in which the residents appreciate the use and purpose of
roads, and have employed engineering skill in their laying out and
construction, - with the result of good roads of great permanence and
carrying capacity.

In a etill greater measure the topography is indicated by the lines
of outerop on the maps. Where those lines are dendritic in form, it
may safely be assumed that the topography is marked and probably
quite rugged. Where two outcrop lines occur close together, a steep
slope is indicated, unless the coals are very close together. In parts
of the area the outcrop lines serve very well to indicate the topography
to those who are accustomed to eontour maps.

STRATIGRAPHIC POSITION OF €COAL MEASURES
IN INDIANA.

VIII.

Thousands of dollars have been wasted in this State in the past in
the fruitless attempt to find coal where coal not only did not exist,
but where a knowledge of the geology of coal would have corclusively
shown beforehand that neo coal could have been found. TUnlike gas
or oil, fairly definite statements can be made as fo the distribution of
eoal. Thus, it car be stated that all workable coal will be found -
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within such and such limits; that outside of those limits no coal ex-
ists except a few scattered very thin seams found just beyond the lim-
its given. The coal of the State is all confined to rocks of a particular
geological age, characterized by certain forms of animal and vegeta-
ble life, and, to a slight extent, by the rocks. The geological forma-
tions that overlie or underlie may also be distinguished, either by the
character of the rocks forming them, or more accurately by the animal
and vegetable remains contained. _

To prevent, if possible, the waste of many more thousands of dol-
lars in the fruitless search for coal, it may be well to make a brief
comprehensive study of the rocks above and below the coal measures,
as well as of the coal measures themselves, the fossils by which they
may be recognized, and their structural position and distribution.

86. The accompanying table,* Plate VI, shows a columnar section
of all the rocks of the State, the time period during which each group
was laid down, a statement of the character of the dominating rocks
“of each group, and in the last column the names given to the more
important subdivisions. In the first column is placed a time scale, of
- the time from the laying down of the earliest rocks known to underlie
Indiana to the present, showing the relative estimated length of each
of the major time divisions, and connection with the rest of the table
shows, in a measure, during what part of geological history Indiana
was under water and receiving deposits, and the time it was, as far as
we know, above water and undergoing erosion. The rocks preceding
the Carboniferous Age will be treated very briefly.

87. PorspaM SANDSTONE.—It has been customary to label a sand-
stone which has been met with in several drillings that passed through
the” Trenton limestone as Potsdam sandstone. It is probable that
Potsdam sandstone has only been reached in the well at Laporte,
and at a depth of probably 600 ft. below the bottom of the Trenton.
The drill there entered it some 323 ft. without reaching bottom. It
does not crop out in this State.

88. The Lower MaceNEsIOM LIMESTONE is thought to be rep-
resented by the last 50 ft. of limexstone penetrated by the boring at

¢In this table and the accompanying description I have drawn largely on the valuable
paper on The Natural Gas Field of Indiana, by Dr. A.J. Phinney, in the 11th Annual Re-
port of the U. S. Geol. Surv., for that part of the table preceding the Carboniferous. The
averages used indrawing the columnar section were personally obtained by a study of all the
deep woll records obtainable. For the lower or Sub-carboniferous I am especially indebted
to the recent reports of Messrs. Hopkins, Siebenthal and Kindle contained in the 20th and
" 21st annual reports of the Geologieal Survey of Indiana. The pre:ent survey is alone re-
sponsible for the coal measures and overlying beds.
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Bloomington, and possibly was reached in the boring at Greenwood,
Johnson county. It appears as a gray sandy limestone. Does not out-
crop in this State.

89. The St. PETERS SANDSTONE has been penetrated by a num-
ber of drillings that have passed through the Trenton limestone, It
varies from a pure sandstone to a sandy limestone, usually of a light
color. Does not outerop in this State. Outcrops in Illinois and Wis-
consin. It is the source of the “Blue Lick water” of several of the

deep wells. Thickness, 150 to 224 ft., with doubt.

90. The GALENA AND TRENTON LIMESTONE has become popu-
larly known as the reservoir of the natural gas and oil. It is a massive
thickness of limestone, with a little shale in places. It probably un-
derlies the whole State, with an average thickness of close to 500 ft.
It does not outerop in this State, but is well known from outerops in
nearly every direction. beyond our borders. The upper part of the
Trenton, which contains the oil and gas, is thought to correspond to
the Galena limestone of Illinois.

91, TeHE Utioa SHALE is a persistent dark brown or black shale,
though tending in some places to grade over into the lighter eolored
Hudson river shale. It varies up to a reported thickness of nearly 400
ft., but grows thinner to the northwest, and seems to entirely disappear
before reaching outerop in Illinois and Wisconsin.

92. The HupsoN RIvEr or CINOINNATI rocks are the lowest
rocks outcropping in Indiana. They outcrop only in the southeast -
corner of the State. They consist of bluish-green shale, bluish lime-
stone, and clays. The limestone is most prominent in the upper part
of the series, with a much greater thickness of shales below. The
whole formation thins to the northwest, the limestone being more per-
gistent than the shales. The formation varies from 260 to 860 ft. in
thickness, with an average of over 400 ft. The upper part of the
geries is very fossiliferous and has been long and extensively studied.

93. THE CLINTON AND MEDINA periods, which are represented by
guch thick deposits further east, are, in this State, hardly recognizable,
and some doubt still exists as to the correctness of assigning certain
beds to the Medina. The Clinton is usually represented by a light
colored limestone, often not over 10 ft. thick, and often wanting alto-
gether.

94. The N1acarA rocks consist of a characteristic bed of bluish-
green shale, very persistent at the base of the formation, with a thick-
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‘ness of from 2 to 40 ft., though disappearing to the northwest, and a
great thickness of limestone overlying. The overlying limestone va-
ries from a suberystalline buff to bluish erypto-crystalline, or bluish-
green shaly limestone, or even passing into calcareous shale. From
a thickness of 100 ft. along the Ohio, these limestones range up to 440
ft. in the northern and northwestern part of the State. The upper
part of this limestone has been correlated with the Guelph of Canada.

95. The Lower HELDERBERG AND WATERLIME are closely re-
lated limestones, varying from 25 to 230 ft. and 65 to 150 ft., respect-
ively. Traces of Gypsum are found in the formation in places. Ex-
posures of the Lower Helderberg show a buff to gray cherty limestone.
The formations are confined principally to the northern part of the
State. '

96. The CorNIFEROUS period is represented in Indiana by sand-
stones 15 to 20 ft. thick, thought to correlate with the Schoharie group
of New York, and limestones 5 to 65 ft. thick, correlated with the
Upper Helderberg. The formation increases in thickness to the
northward.

97. TrE HaMiLToN group is taken by Mr. Phinny to be repre-
sented by a 20-ft. bed of brown, calcareous shale and an overlying 27-
ft. bed of dark-gray limestone.

98. The NEw ALBANY BLaCK SHALE and a persistent underly-
ing brown shale form the top of the Devonian in this State, and have
"been recognized in all the deep wells drilled in the State west of its
esstern outerop. This is the formation furnishing the gas and oil
found in the coal field up to the present. This black shale contains a
great deal of bitumen, enough so that when set fire to on the outerop,
it hag been known to burn for weeks.

99. The LiFE during the Ordovician (Lower Silurian), Silurian
and Devonian ages has largely been confined to the lower animals; at

first to the invertebrates exclusively, then in the Lower Silurian traces

of fish appear. In the Upper Silurian they become more plentiful.
Among plants, seaweeds predominate. In the Devonian, fishes become
& marked feature of the life, while the coming of reptiles is fore-
shadowed. The great mass of the fossil remains, however, still con-
tinues to be largely shells and other low forms of sea life.

100. The history of these periods probably starts with Indiana all
under water, this water probably having a small average depth, so that
slight oscillation will produce widespread changes in the character of

—
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the deposits. Toward the close of the Lower Silurian a movement
of some importance began. It consisted of a gentle uplifting of the
rocks laid down along the eastern border of the State and a slow sub-
sidence of the western part of the State.-. The movement of uplift
continued until a broad arch of land had appeared, known now as the
Cincinnati-Nashville arch, and extending from northwest to south-
east across Indiana, passing by Cincinnati, Nashville, and extending
southwest through Arkansas into the Indian Territory. The move-
ment of sinking, which centered in Illinois, was to continue by irreg-
ular but almost imperceptible degrees all through the Upper Silurian,
Devonian and Carboniferous, until the old sea bottom had sunk several
thousand feet, the deposits laid down in the basin so formed at times
about keeping pace with the sinking. Several times the movement
seems to have been stopped or reversed temporarily. In Carboniferous
times they more than kept pace, so that the basin became filled to
sea level, and slight oscillations would either lift a great area just
above the water level or sink it just below. The last part of this his-
tory will be given beyond; but it is of interest to see that the initial
steps for the formation of the coal were taken several ages before the
coal appeared.

101. The LoweEr CARBONIFEROUS OR I0-CARBONIFEROUS was
ushered in in Indiana by the laying down of the thin bed of limestqne
and shale known as “Rockford goniatite limestone.” Above this lies
the great thickness of alternating sandy shales and sandstones known
as the “Knobstone.” This formation reaches a thickness of 600 ft.
Above the Knobstone lies a great thickness of limestones. These are
divided from the bottom upward into: .

102. The HarropssURe LimesToNE of Keokuk age, consisting of
limestones and shale, with a thickness of from 60 to 90 ft. It is char-
acterized by the presence of great numbers of geodes.

103. The Beprorp QovritTic LiMESTONE, well known as a build-
ing stone, is a formation of calcareous sand, having a thickness of
from 25 to nearly 100 ft. It usually appears as a massive bed of a buft
or blue color, with an even and rather fine grain. The grains have
been shown to consist largely of fossils, foraminifera and bryozoa of
almost microscopic size.

104, The MrroEELL LiMEsTONE OR ST. LOUIS LIMESTONE is &
series of impure limestones, calcareous shales and fossiliferous lime-
stones, with a total thickness of from 150 to 250 ft. This is the lime-
stone in which most of the well-known caves of Indiana occur. '
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105. The CHESTER 0B KasKasKIs GROUP, which immediately
underlies the coal measures, varies somewhat along its outcroi). In
Orange and Martin counties, Mr. Kindle found three limestones sepa-
rated from each other by sandstones. The lower limestone he de-
scribes as a light ash color, a close, fine texture stone, breaking with
-gubconchoidal fracture. In places it contains nodules of chert. The
thickness is given as 18 ft. The two sandstones, separated by the
middle limestone, are of medium coarseness, buff to light gray or
white in color, and in places contain coal seams 6 in. thick. One of
these coal seams has been mined in the southwest quarter of the
southwest quarter of section 24 (2 N. 2 W.). The middle limestone is
usually a close textured, semi-crystalline, gray limestone, usually fos-
siliferous. In places it is oolitic in structure. It varies in thickness
from 30 ft. down to 5 or 6 ft. The upper limestone is a dark to light
gray crystalline limestone, composed largely of crinoid stems. Chert
bands are common in it in places.

106. The CoaL MEASURES consist principally of shale, but with
an intermingling of sandstone, clay, coal and limestone. As the strat-
igraphy of the coal measures is considered at some length just beyond,
it will be unnecessary to discuss that at this point.

107. The MERoM SANDSTONE.—Division IX. Just as the main
body of the coal measures is underlain with unconformability by a
masgive sandstone, so it is also overlain with unconformability by a
massivesandstone. In the earlier reports this sandstone was designated
the “Merom sandstone” from its excellent exposure at that point. It
there, as in the counties to the south, lies on an eroded surface of the
coal measures, its lowest member consisting of a calcareous conglom-
erate containing shale, coal, pebbles of sandstone, etc. To the north,
in Parke and Fountain counties and Vermilion county, Illinois, occur
a number of extensive channels cut down into the coal measures, to
depths ranging up to 200 ft., and filled with a sandstone very similar
in many respects to the sandstone at Merom, Sullivan county. Though
no such readily distinguishable channels were found in the southern
part of the coal field, the position of the sandstone there relative to
the coal below it indicates extensive erosion. If we are correct in
correlating the massive sandstone of the channel fillings in the north
part of the coal area with the overlying massive sandstone of the
southern part of the area, it would appear that this sandstone was
laid down at no inconsiderable time after the laying down of the coal
measures proper. The great depth and width of the stream channels
cut out of the coal measures prior to its deposition suggest a long time
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interval. Sp far as known, no fossils have been found associated with
this isandstone in Indiana. In Illinois, however, some fossils were
some time ago found in some shale thought to be of the same age
as the Merom sandstone. The possible Triassic age of the fossils led
Mr. Collett to suggest that the Merom sandstone might be of a Trias-
gic age. Concerning these fossils he says:* “Adjoining this locality,
Section 25, Township 19, Range 13, Vermilion county, Illinois., Dr.
J. C. Winslow, of Danville, Ill., discovered a bed of fossils which is
named in his honor ‘Winslow Bluff.” They occur in a bed of black,
brown, gray, red and pink shales, backed with sandstone, filling a
depression denuded by forces acting at the close of the coal age, which
has carried away the regular deposits, including probably three seams
of coal. They consisted of separate vertebrse, teeth and other ele-
ments of several skeletons, amounting to about 93 bones and frag-
ments, and were submitted by the writer to that distinguished com-
parative anatomist, Prof. E, D. Cope. After a careful study, Prof.
Cope found that they comprised two new genera and species of Rep-
tilia and two of fishes. In a paper read by him and published in pro-
ceedings of Academy of Natural Sciences of Philadelphia, September
28, 1875, page 404, the professor says that ‘a remarkable peculiarity
of the vertebrs of the series is the longitudinal axial perforation of the
centrum. They present the character observed in Archegosaurus and
other Stegecephalus Batrachia; but which also exists, according to
Gunther, in the living Rhynchocephalous lizard—the Sphenodon of
New Zealand. The bones of the limbs and scapular arches are so de-
cidedly reptilian, and so unlike those of any Batrachia with which we
are yet acquainted, that I am disposed to refer them to the former
class. And as there are several points in which the fossils resemble
the order Rhynchocephalia, I refer them provisionally to that neigh-
borhood. They constitute the first definite indication of the existence
of animals of that type in the Western hemisphere. Associated with
these Saurians we found teeth of two species of fishes, which are im-
portant in evidence of the position of the beds in which they occcur.
One of these is a new species of Ceratodus, Agass., and the other a
Diplodus. The former genus is characteristic of the Triassic period
in Europe, one species having been found in the Oolite. It still lives
in North Australia. In both these respects the Rhynchocephalian liz-
ards present a remarkable coincidence. . They also belong to the hori-
zon of the Trias in Europe, and the only living species is found in
New Zealand. Thus it would seem that a fragment of this fauna, so

“7th Ann. Rep., Geol Surv. of Ind , p. 256.

6—Q@BoL.
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ancient in the Northern hemisphere, and so remarkably preserved
in the Southern, has been brought to light in (the Wabash valley)-
Illinois” He names the new Reptilia, Cricodus heterolitus, and I,’Clep—
sydrops collettii, the fishes Ceralodus basilatus and Diplodus vinsolvis,
and adds that while the first are so distinetly of Triassic type, that the-
last has not before been found above the Carboniferous, and waits fur-
ther material before venturing a decision whether they belong to
Triassic or Permian time.”

We can only say at this time, the question is still an open one. If
the correlation of the channel sandstones of Parke county which fill
channels that cut down to and through Coal III, correlate with the-
similar sandstones of adjacent Illinois and southwestern Indiana, then
it will be seen that previous to their laying down, the coal measures of
the State have been tilted at an angle that would place nearly their
whole thickness above sea level in Parke county, while a score or a
little over of miles to the southwest, nearly the whole of the coal
measure column, as preserved in this State, seems to have been under
water. This exposed condition of the eastern part of the measures
seems to have resulted in the strats, from Division VI up, having
been carried away, with valleys extending down into the measures to
Division III.*

108. GraciaL Derosits.—The fact is a familiar one to nearly
every one in Indiana, that, except over a small triangular area in the:
southern part of the State, the hard or consolidated rocks of the
State are overlain by a considerable thickness of soft sands, clay and
gravels. These make up the general surface soil, and are the only ma-
terials penetrated by the majority of the wells of the State. This soil
differs, however, from the soil of the States farther south, first, in its

unusual thickness, and second, in that much of its material is entirely-

different from the rocks immediately underlying it, or even exposed in
the same drainage basin. In thickness these unconsolidated deposits

vary from nothing up to nearly 400 ft. In material they consist of

boulders, angular, rounded, or with both flat and rounded surfaces,
scattered irregularly in a bed of sandy clay known as “boulder clay,”
till, or commonly in Indiana as “hard pan,” together with usually
smaller deposits of sand and gravel. A plate in XL, showing coal at
Crawford No. 1 mine, illustrates a fairly typical exposure of boul-

der clay. A study of the drillings in the body of the text will show

the way these materials vary in thickness and in proportional amount.

*NoTk.—These sandstone filled valleys were thought, at the time Mr. Collett wrote the-
above, to be ridges of Mansfiéld sandstone projecting up through the coal measures, Their-

true character was first noted by Mr. Hopkins in 1895.
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“The boulders in this boulder clay may vary in size from pebbles an
inch in diameter and down up to many feet in diameter. An.exam-
ination quickly reveals a large proportion of boulders of granite and
gimilar igneous and metamorphic rocks, none of which are found as
regular deposits in Indiana. An examination of some of the larger
ones will often show one or more flat sides that seem to have been
planed off and to have been much scratched in the process. Further,
‘there are often found in Indiana exposures of the harder of the under-
lying rocks whose upper surface appears to have been planed and
scratched in a manner very similar to the smooth faces of the houl-
-ders. Again, examination of a considerable bluff of this boulder clay
-shows that as a rule the materials have not been laid down with any
regularity or apparent bedding. These deposits have been very ex-
tensively studied during the past 20 years, and it is now generally rec-
-ognized that they were laid down by great glaciers or moving fields of
ice, which, starting from different points in the Dominion of Canada,
and at different times, pushed their way southward like enormous
planes, gathering and grinding up great quantities of rock and dirt
and carrying it forward to be dropped at a greater or less distance
to the south of their original position. In this way granite boulders
from Canada are found scattered over most of Indiana.

in the coal area these glacial deposits cover all except the eastern
edge of Greene county, most of Martin county, the southwest corner
-of Daviess county, from whence the limiting line extends from north-
east to southwest across northwestern Dubois, northern Pike, central
Gibson and northwestern Posey counties, the area to the east and
-gouth of this line never having been covered by the ice. )

The thickness of the glacial deposits increases from south to north.
At the southern edge they thin out very gradually, so that it is often
difficult to determine the exact former extension of the ice sheet.
Careful study by many geologists has shown that the greater thickness
to the north is in part due to that part of the State having been in-
vaded more than once by ice. In some of these later invasions the ice
-sheet seems, after reaching a certain extent, to have melted as fast
.as it moved forward, so that its front line for a time stood still, and
‘the rock and dirt carried forward to that line was heaped up, forming
more or less of an irregular ridge. Such a ridge is called a “moraine.”
‘Such a moraine crosses northern Vigo county and southwestern and
central Parke county. To the south of that the drift will average
-about 30 ft. deep; to the north it increases until in Benton county
it averages 200 ft. The white clay covering the glacial area south of
ithe moraine in Vigo county is thought by Mr. Frank Leverett, of the
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U. S. Survey, who has studied the area extensively, to Have
possibly resulted from the advance of a glacier of which no trace now
exists in Indiana, on account of its not having advanced far enough
to escape being covered up by the later glacier that reached.Vigo
county.

The relation of these glacial or drift deposits to the older rocks
is one of marked unconformability. The general land surface of
gouthwestern Indiana would appear to have stood at least 100 ft.
higher above sea level before the ice age than at present. The evi-
dence of this is seen in the fact that the present drainage level is about
that height above the preglacial drainage. Thus, the Wabash river in
southwestern Indiana flows on the top of about 100 ft. of glacial de-
posits that filled its old channel, and the same of the other streams.
But between the ice age and the present time the southwestern part of
the State has evidently stood at a much lower level then at present.
One result of this was to allow the streams Jaden with dirt from the
glacier or from the fresh glacial deposits, to fill up the stream valleys
that, starting in the glacial area, run southward through an unglacial
area. In some cases these valleys, as with the east fork of White river,
appear to have been filled up probably 100 ft. or more above their pres-
ent level. Traces of these old deposits can be seen along the banks
of such streams many score of feet above the channel of to-day. In
these cases, as far as observed, the streams flowed to the west, so as to
have been dammed up by the ice sheet, and these deposits may have
been made while the water was thus backed np. As a secondary result

of this filling, when the streams began to cut down their channels

again after an elevation of the land, it is frequently found that they
did not cut directly down into their old channels, but often started a
new channel, especially if by so doing they could cut off a loop and
go shorten their courses. Good examples of this are found in Martin
county, as described under that county.
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IX. SUBDIVISIONS OF THE COAL MEASURES IN INDIANA.

109. The CoaL MEasURES.—It has been customary in the past,
as shown by the geological maps of Indiana issued by the State Sur-
vey, to divide the coal measures of the State into three divisions as fol-
lows:

3. TUpper or barren coal measures.
2. Middle or productive coal measures.
1. Lower coal measures or millstone grit.

In making such a division it was usually stated that the divisions
were purely artificial and made for convenience only. These divisions
have never been very strongly insisted on, except perhaps between
1 and 2, and as an unconformability exists at that horizon, the division
was well made. Recent studies have shown, however, that certain
workable coals usually placed in Division 2 belong well up in 3, as
that has usually been defined. As the separation of Division 2 and 3
was purely on the lack of workable coals in 3, it would seem better
to put the two divisions together. A massive sandstone, the Merom,
which we usually put in Division 3, may well be considered by itself,
as it lies unconformably on the coal measures wherever found, and
further, some question has been raised as to whether it is really of car-
boniferous age.

Furthermore, deep dnllmgs in the coal ares have seemed to show
that the massive sandstone known as the millstone grit occupies in
Indiana only a limited area along the border of the coal field, and to
the west is largely replaced by shales containing coal beds. While in
some cases there is little doubt that these shales and coal beds lie in
eroded depressions in the millstone grit, in others there is a question
as to whether the massive sandstone, being a shore deposit, was
not represented by shales and coal beds at a short distance, which were
laid down at the same time, and so horizontally equivalent. Again,
over much of the coal field unconformability between 1 and 2 is not
noticeable, the sandstone of 1 is not so distinet in its structure and
character from massive sandstones of much later date as we had been
led to suppose, as may be judged by the fact that it was frequently
confused with higher coal measure sandstones by the first survey, and
finally, there are other unconformabilities at higher levels that are but
little less marked. Hence it has been thought best to treat the coal
measures of the State as & unit, to be divided up into as many divi-
sions as the facts will warrant. In the economic discussion of the coal
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measures it is of considerable importance that some satisfactory
method be adopted whereby it will be possible to indicate the vertical
position in the coal measures of any particular coal or rock bed.

110. Previous SysTEM.—In his first geological report on the coals
of Indiana, Mr. Cox adopted, as a temporary expedient, the use of
letters to designate the different coal beds. He says:* “In advance
-of a more thorough study of the coal measures of this State, it is a
matter of some importance to be able to decide upon & system of num-
bering that will not prove objectionable before the completion of the
survey, and yet enable us to show at a glance, in each section, the
equivalent beds of coal. For the present, therefore, I have thought
best to omit the system of numbers, and adopt instead thereof, cor-
responding letters for equivalent coal beds. By this means we may
construct, after completing the detailed survey of the coal measures,
a general vertical section that will be harmonious in all its parts.” He
accordingly called the lower bed A and the successively higher beds
B,F,G HIJ,K,L,Mand N; A, F, I, K, L and M or N being the
principal beds. B was sometimes applied below the millstone grit,
sometimes above; M of many-of the counties is equivalent to N in
- the other counties. A 4-ft. coal bed lying above N was not recognized
as higher than L or M. It was called O in 1896 by Mr. Scovell, who
first recognized its true position.t

111. InaDEQuUacY oF OLD SvysTEM.—The system as started has
been retained up to the present, though, probably due to the be-
low indicated causes, it has largely fallen into disuse. In starting the
present survey it was our own purpose to retain that system, and for a
considerable length of time this was done and the attempt made
to make all local sections fit the section given by Mr. Cox for the
State in his second report. Several difficulties were, however, encoun-
tered: First—We found about twice as many coal beds as the sys-
tem, as applied, gave room for. Second—The application of the sys-
tem to the coal beds found contained so many errors as to make the
past application at great variance to our own. To illustrate: Let us
take the four northeast townships of Sullivan county as given on the
map accompanying the report for 1870. Prof. Collett starts with the
gection at Sullivan. Of 37 points which came within our notice, at
which he had referred the coal to the upper coal at Sullivan, the
present survey seemed to show that 14 were correctly correlated, 5
should have been the first coal above, 15 the first coal below, and 3

*1st Ann. Rep. Geol. Surv. of Ind., pp. 18-19.
121st Ann. Rep. Dept. of Geol,, etc, 1897, p. 517.
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Lkie second coal below. Of coal at 17 points correlated with the coal
at Sullivan at 265 ft., we found 3 to be correct, 4 _shou‘ld have been
the coal above and 10 should have been the next coal below. These
errors were found to be so abundant through most of the field that
their correction would almost amount to the application of a new sys-
tem. Third, and most important—The exact equivalency of the coal
beds has yet to be proven in a large proportion of cases, especially
with the lower coals. Many only slightly familiar with the coal fields
imagine the problem of determining the exact correlation or equiva-
lency of the coal beds a simple matter. It would be so were the
popular idea of the regularity of the coal beds a true one. B?ut a8
one becomes more and more familiar with the lack of regularity in the
coal measures, he will have less and less confidence in exact correla-
tions. He finds a coal which appears to underlie all of one county with
an average thickness of from 4 to 6 ft., in an adjacent.c'ounty averag-
ing from 4 to 6 in., and only developed in certain localities. In pla'ces
two beds are two or three score of feet apart, while not many miles
distant they are mined as a single bed of coal. In many cases coal
beds which have long been considered as distinct beds, one 40-50 ft.
above the other, have been shown by mining to be the same bed. It
is often the case that a section of the coal and roof taken at one part
of a mine will be entirely dissimilar to that taken at another part of
the mine. Thus, it is quite common to find a shale roof in one part
of a mine and a sandstone roof in another part, or a limestone roof.
As a result of this constant variability it has been found very difficult
or often impossible to prepare type columnar sectfion.s. of the lower
coals, and frequently when prepared, their unreliability has been
clearly demonstrated by the first test made of them. As before stated,
the coals and strata of the upper part of the coal measures are more
regular, but even with the information at present obtainable there are
large areas where the correlation of the coal is faxtren.xely uncertain,
and there is hardly a township in the whole area in which the vert.lcal
position of all the coals found at different points is beyond question.
In view of these facts it became evident before the survey was half
completed that the old system would have to be entirely remodeled or
a distinctly new system adopted. The latter course was thought to be
the better. In arriving at a decision it was found of advax'ltage to
examine the systems in use elsewhere, and the extent to which they
met or failed to meet the conditions existing here.

112. MgerroDs oF Namine Coar Beps.—Three methods of nam-
ing coal beds are in common use: First—That of naming them from
some locality, as geological formations are named, or from some pecu-
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liarity of the coal bed itself; as, Pittsburg bed, Red Ash bed, ete.
Second—By the use of numbers, as in Illinois and Kentucky. Third
—By the use of letters, as in this State since the first survey. In
some places the first of these methods is combined with one of the
others. :

The principal advantages of the first method over the others are
two: First—The discovery of new beds does not introduce confusion
into the system; and, second, where the correlation of a bed is in
doubt, it can simply be given a new name. There are also two princi-
pal objections, and these apply as well to the present method of no-
menclature all through stratigraphical geology. First—The names in
themselves give no hint of the relations of the beds of coals; and,
second, there is likely to follow a multiplication of names which may
become very confusing.

113. REQUIREMENTS OF A G00D SysTEM.—The last two methods
are simple, the first is elastic. An ideal method should be both simple
and elastic. It is doubtful if any method can be found at once per-
fectly simple and perfectly elastic. The proportion of simplieity to
elasticity must be determined by the state of our knowledge of the
field. In an unexplored field the system must be very elastic to allow
each new discovery to be put in its proper place in the system, while
in a field that has been thoroughly and completely explored, the sys-
tem may well be wholly inelastic for the sake of simplicity. Our
state of knowledge of the Indiana coal field would seem to warrant
our selecting a system in which simplicity should take precedence over
elasticity; in other words, which shall be, first, simple; second, elastic.
To obtain both means a double system. That it may be first simple,
some simple system must be applied to those principal features about
which our knowledge would seem to be complete enough to warrant
the application of a perfectly inelastic system. The elastic portion
of the system must then take care of the rest as best it can.

114. Basis or SIMPLE SyYsTEM IN INDIANA—In this connec-
tion the work of the present survey has brought out the following
points:

1. No single stratum of rock or coal in the coal measures, with pos-
sibly the exception of the basal sandstones, is persistent over the whole
coal field, or even between the extreme points of its extent.

. That, as a rule, the coal beds are a little more persistent than
any of their accompanying rock strata.

3. That a thick coal bed is usually more persistent than a thin
bed.
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4. That the upper beds of the coal measures are usually more per-
sistent than the lower, their accompanying strata also being more per-
sistent than the strata accompanying the lower beds.

5. That often when a coal is lacking, the position of its horizon
is shown by the accompanying strata. )

6. That the horizon of certain coals can be traced persistently, if
time and detailed study be given to it.

115. SvysteEM ApoprED.—For the simple part of our system it is
proposed to divide the coal measures vertically into eight spaces or
divisions to be designated by the Roman numerals I, II, III, ete,
these divisions to be based on the position of some principal coal beds
or horizons. In order to give definiteness to the system, it will be
based on the vertical position of the worked coals as found in northern
Clay and Vigo counties, that region being chosen principally because
of the abundant developments in that area having rendered the rela-
tive position of the principal beds quite certain, in many cases two or
three of the beds chosen being found in the same shaft.

Along the eastern edge of Clay county, and in general along the
eastern edge of the Indiana coal field, occurs a very persistent massive
sandstone. This is sometimes a fine conglomerate or grit and was
called the Millstone grit or conglomerate by the first survey, or more
recently the Mansfield sandstone. This sandstone is frequently under-
lain by one or two coal beds of minor importance. The sandstone
and accompanying underlying coals are separated from the rocks both
above and below by slight unconformabilities. It thus becomes a
distinguishable division of the coal measures and the vertical space
which it is supposed to occupy will be called Division I.

The main worked coals all occur above Division I; of these there
are Tour in northern Clay county and two additional beds in Vigo
county, while in southern Indiana coals occur between the lower
block coal in Clay county and the Mansfield sandstone. The minor
beds occurring in the same space, some of which are very locally of
good, workable thickness, will not be now considered.

We have here, then, the basis for seven space divisions. Of these
the uppermost coals can be traced with considerable certainty. The
coal at West Terre Haute being persistent and traceable the whole
length of its outcrop. The next coal below it, locally known as the “big
vein,” while not so persistent as the coal above, has, we believe, been
traced as a horizon from the Ohio river to northern Warren county.
The “rider” at Brazil, while not very important or readily recognized
in the northern part of the field, to the south appears as a continuous
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coal bed for 100 miles and can be traced readily and with great cer-
tainty. Descending from this the coals appear in smaller and smaller
basins and correlation is attended with more and more uncertainty,
so that the conviction has grown upon the members of the survey
thz}t the lower coals do not occur at widespread horizons, and there-
fore any attempts at exact correllation between distant points will be
fruitless. However, as workable beds are found in this space, and as
some of these beds are of great importance, it becomes desirable to
extend our system to them. As it is found that workable coals occur
-at such distances below the “rider,” as traced, as to divide the rocks
into from one to three divisions, according to the aggregate thickness,
it will be convenient to divide the time space represented by these
rocks into three divisions to be known as Divisions IT, III and IV.
The upper and lower block coals will be known as Coals IV and III,
respectively. The rider, most typically developed at Petersburg, Pike
-county, where it is 8 to 10 ft. thick, will be called Coal V. The “big
vein,” worked at Turner, Stanton, Seeleyville, Coal Bluff, Coxville,
etc., will be known as Coal VI.
The space from any one of these coals to the hext will be known as
-a division. Thue, Division VI will comprise all of the rocks from Coal
VI to Coal VII, including Coal V1.

Above the “big vein” at Seeleyville is a coal bed of frequently or
generally workable thickness. It is the bed worked above drainage
at Clinton and Lyford, and believed to be the bed extensively worked
at Terre Haute. A workable bed at a similar height is commonly
found, though on account of the presence of the thicker “big vein”
it is but little worked commercially. The space from the big vein to
it will constitute Division VI. 8till above the bed last mentioned is
a coal bed which locally along Coal creek, Vigo county, and Brouilett’s
-creek, Vermillion county, is of workable thickness. Division VII will
extend to this coal bed from the bed last mentioned.

At Merom, Sullivan county, the coal worked by shafts is believed to
be at this horizon. Neer the top of the bluff at the same place is a
massive sandstone, called in the old reports the Merom sandstone. It
lies unconformably upon the rocks below, and as no coal has ever
been reported as found in it or above it, it is taken as marking the
top of the coal-bearing rocks of the State. The space from it down to
the coal mined by shafte at about river level at Merom will be taken
a8 Division VIII.

The age of the Merom sandstone is in doubt, but temporarily it,
with any overlying rocks, exclusive of the drift, will be considered
-a8 in Division IX. It will be noted that with the exception of Divi-

COAL DEPOSITS OF INDIANA. 91

sions II and IX, a major coal is taken as the bottom of each division,
g0 that in representing the outcrop of any division on the map, the
bounding lines will practically represent the lines of outerop of the
coals at the top and bottom of the division. The coal at the botttom
of the division in each case will be considered to be in that division,
and in general will be designated by the number of the division in
which it is included. Thus, the “big vein” at Seeleyville, etc., will
be called Coal VI, the rider at Brazil, Coal V; the top block at Brazil,
Coal 1V, ete. _

In the majority of cases one or more minor coal beds occur between
the major beds. In all cases where more than one coal is assigned to
a division, the coals will be distinguished by the addition of a, b, ¢
to the Roman numeral. Thus, three coals in Division V would be-
called Coals V, Va, Vb. In cases where it is known that a coal bed
or group of beds are above a certain division, as say Division 1I, and
below another division, as say Division VI, but data is lacking for
any closer adjustment to the time scale, it may be named by the com-
bination of two or more divisions; as, in the case above, it might be
called Coal ITI—V. '

In order to make a reference to a minor coal definite, there could
be added the name of the basin in which it occurs, or of some locality
at which a typical section containing it is found. Thus, & comparative:
study could be made between Coals VIb of the Turner-Coxville basin
and Coal VIa of the Petersburg-Evansville basin, the basing in this.
case being named from the towns at their extreme limits. Or they
could be designated VIa (Stanton) and VIb (Petersburg), referring to-
typical sections at those places. '
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X. EPITOME OF STRATIGRAPHY.

116. RELATION OF CoAL MEASURES TO LOWER CARBONIFEROUS.—
The relation of the coal measures to the Lower Carboniferous is every-
where one of unconformity, evidently quite a time period intervening
between the laying down of the Kaskaskia and the lowest beds of the

coal measures. This is best shown by the accompanying figures,
Plates VII and VIIIL.

Coal
At Nelson’s cut, near Freedom, Owen county. (C. E. Siebenthal.)
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Near Pleasant Valley, Martin county. (E.M. Kindle.)
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Prate VII. Sections illustrating the unconformity by crosion hetween the lower carboniferous - ‘ﬂlﬁbr‘l"le
and the coal measures, by T.C. Hopkina. (Area of Sheet A.) \v S
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The evidence of this nonconformity is shown in four different ways: L 0 ) B
(1) The observed relations as shown in the figures; (2) the materials Concealea. v\i I [ﬁ‘j ! T‘ || ‘ I| ‘ || —
of the lowest members of the coal measures are largely derived from L e e S oy
the underlying rocks, Keokuk material especially being recognized; (3) A ‘ 20 E{—TTl - 1
the irregular thickness and entire disappearance over large areas of

A Near J. E. Poehline’s coal mine, Perry county. (E.M. Kindle.)
the uppermost division of the Lower Carboniferous; (4) irregularities

in thickness of Division I of coal measures. PLate VIII. Same,area of sheets B to f(.ing:(;m sketches by C. E. Siebenthal and E. M.
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As the Lower Carboniferous rocks underlying the coal measures are
quite commonly limestones, with their characteristic fossils, this non-
conformity is often readily observed by noting the relative level of
the limestone and coal measure sandstone. In many cases there may
be room for doubt as to whether this is due to unconformity, high dip
or fault, yet in some cases the contact of the two is clearly visible, the
upper surface of the lower showing the effects of the erosion, while
the lowest part of the upper member, as shown in the figures, is not
unfrequently a conglomerate. Thus, in Fig. 4 of Plate VII, the top-
of the Lower Carboniferous in the figure to the left is 65 ft. above
drainage, while a short distance up stream the limestone is below
drainage.

The Kaskaskia was the last member of the Lower Carboniferous.
to be laid down. In the south part of the area it shows a section of
limestones and sandstones of nearly or fully 150 ft. Going northward
this becomes thinner and seems to disappear in Putnam county, from
which point northward the coal measures rest on the lower members
of the Lower Carboniferous, the Knobstone underlying a large part
of the north end of the coal field. How much of this thinning to the
north is due to pre-coal measure erosion and how much to an original
thinning out of the deposits in that direction can not be told with
the information at hand. It seems probable that the latter factor is
much the most important. Thus, in Orange and Martin counties, the
upper bed of the Kaskaskia is a Jimestone 10 to 20 ft. thick and
lying but a few feet below the horizon of Coal I. In Greene county
this limestone bed gradually thins down to an irregular bed wanting
in many places and showing a thickness of very few feet in other
places, and, as before, just below Coal 1. Going north into Putnam
county this upper limestone appears to have entirely run out and the
coal measures rest on the upper Kaskaskia sandstone. As this sand-
stone has no small resemblance to the sandstone of Division I, it
appears to have been taken to be a part of what is now called Division
I. As this tendency to thin to the north is also observed in the other
formations of the Lower Carboniferous, it seems safe to assume shore
conditions to the north during the Lower Carboniferous period, and
that this shore line gradually shifted to the south. It would seem,
therefore, as though the land period following the laying down of the
Lower Carboniferous was but the culmination of a tendency long ac-
tive. How far to the south and west the shore line advanced cannot
be told, but evidently beyond the present borders of the coal meas-
ures.

COAL DEPOSITS OF INDIANA. 95

From a third standpoint the evidence lies in the materials com-
posing the massive sandstone of Division I. In places this sandstone
is quite gritty and examination shows that at least some of this coarse-

.grained material is composed of more or less comminuted pieces (?)

-of geodes, or of the geodes themselves, presumably from the top of
the Knobstone or bottom of the Keokuk or Harrodsburg rocks. See
further under Martin county.

One of the strongest points of evidence is found in the varying
thickness of Division I, due to the vneven bed upon which it was
deposited. As an illustration of this may be taken the varying thick-
ness of Division I about Cannelton in Perry county. Near Rock
Island, Coal II, or the main Cannelfon coal, is at least 125 ft. above
the Lower Carboniferous rocks. To the north and west this distance
is found to vary greatly, se that at places the Lower Carboniferous
limestone is found within 20 to 30 ft. vertically of the emtries
on Coal II, and at one point the limestone was observed only about
10 ft. below Coal IT. It is said that on the south side of the Ohio at
one of the mines the coal ran out squarely against the limestone;
however, this may have been due to a fault.

Section 1. Division L

117.  This division corresponds with what was in the early
days called the “Milistone Grit.” In the earlier State reports it is
commeonly referred to as the “conglomerate sandstore,” or congtorn-
erate”’ In 1896 Mr. T. C. Hopkins, whe studied it as a souree of
building stone, called it the Mansfield sandstone, as it was there typ-
ieally exposed and extensively quarried. As a matter of fact, neither
the gritty faeies nor the exposure at Mansfield are typical of the larger
part of the sandstone of this division. Fossils eollected in this divi-
sion by Mr. E. M. Kindle and determined by Mr. L. . White indicate
that m seratigraphic position it cerresponds with the Pottsville econ-
glomerate of the Penmsylvania reeks, sa that the use of the term
“millstone grit” im a stratigraphic semse appears to have been correct.
Considering, however, that in Indiana this formation is a grit at only
a few spots, the use of the litholegical term in a stratigraphic sense is
wislesding and undesirable. Furthermore, we are interested here
principally in the coal associated with this sandstone, and npeither
“millstone grit,” “conglomerate” or “Mansfield sandstone” properly
include the accompanying coal and shale. While, therefore, “Mans-
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field sandstone” will often be used to designate the massive bed or
beds of sandstone in this formation, the term “Division I” will be used
for the formation as a whole.

The bounds of this division are determined by two unconformities.
The lower one was mentioned above, the upper one, which is not so
marked, will be spoken of below. As a matter of practice, however,
it is only here and there that these unconformities can be detected
and other means must be employed. For the lower border the pres-
ence of the thick beds of Lower Carboniferous limestone with their
characteristic fossils makes a certain downward limit. In using the
limestone an error is liable to arise through the fact that the limestone
is often overlain by unfossiliferous shales or sandstones of Lower
Carboniferous age. At its upper limit no such reliable criterion exists,
and often an arbitrary bound must be made, based principally upon
the presence of a workable bed of coal and an abundance of shales
overlying the sandstone.

118. PrincipaL FEATURES oF Division I.—Plate IX, Figs. 111
to 131. As suggested by the names previously used, this formation is
principally sandstone. This sandstone, which generally appears as a
single bed, is commonly coarse-grained, cross-bedded, yellow or brown.
Locally the grain becomes fine enough to serve as a whetstone, while
not far away it becomes a coarse grit or fine conglomerate. Sometimes
a somewhat coarser conglomerate occurs at its base, but is then only a
foot or two thick and of a very limited lateral extent. The crossbed-
ding, commonly one of its most characteristic features, is often absent,
making it possible to use the stone for building and structural pur-
poses. The yellow color is the most common, but it is frequently
found approaching a white and more often it becomes a dark brown,
resembling the well-known Portland building stone.* In thickness
this sandstone varies from 0 up to over 140 ft. It is commonly with-
out marked bedding planes, and often presents vertical or overhanging
cliffs nearly or quite its full thickness. \

In some places this single bed of sandstone comprises all of Division
I, but generally there are sghales, coal and iron ore found at or near
its base and to the south at a horizon above its base. The shales are
usually only a few feet thick, but in places thicken up to 10 or 20 ft.
They are generally of a dark blue color or black. The iron ore found
at the base of this division is somewhat abundant in Greene county,
and elsewhere, but is lacking in quality, containing too great an ad-

*Of this stone as a building stone, see the report of Mr, T. C. Hopkins, in the 20th report
of this Department, and of its use as & whetstone, the report of Mr.E.M.Kindle in the same
volume.

. .
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mixture of sand for profitable working. In many localities the bed is
more nearly a ferruginous sandstone than an iron ore. It has been
worked to same extent and at one time or another 14 blast furnaces
have been erccted to work this and other iron ores of the State. This
ore was not able to compete with richer and purer ores, and as a
result most of these furnaces have gone to ruin, while the last one
went out of blast in 1893.

The coal in this division is confined to one horizon near the bottom
of the division, and in the south to two horizons not far apart. While
in a few places the coal at this main horizon runs up to a thickness of
3 or 4 ft. and is of an cxcellent quality, as a rule the coal is both too
thin and too poor to work commercially. It is inclined to be very
pockety in its distribution, especially to the north and south, its best
development being reached in Martin county. In many places it con-
sists in part of bone coal, which may locally become a cannel coal.

119. DivisioN I IN THE AREA OF SHEET A.—A reference to
the map and legend of Sheet A will show at once its distribution in
Warren, Fountain, Parke, Montgomery and Putnam counties. In
general, the area of outcrop will be seen to have an east of south
direction, through eastern Warren, Fountain and Parke counties, and
overlapping slightly into southwestern Montgomery and western Put-
nam counties. In width the outcrop varies from a quarter of a mile
in the face of the hills west of Walnut creek in Putnam county to 12
to 15 miles in northern Putnam and Parke and in Warren counties.
"I'he heavy mantle of drift renders it impossible, over most of the area,
to draw the limiting lines accurately and in detail. Where Division I
extends down the valleys of streains flowing to the west or south, its
outerop can be more accurately mapped. Its influence on the general
topography in this area is minor, and is principally seen in making
mnore abrupt banks along the streams, with often vertical bluffs. This
is most noticeable in Parke county, where it results in much pictur-
esque scencry. Where fairly complete sections are obtained in this
area, Division I shows prineipally as a massive sandstone 75 to 100 ft.
thick, resting on the Lower Carboniferous.

Coal I is found at a few places, generally only a few inches or a foot
thick, in Warren and Fountain counties. 1t would appear to occur
there only in very limited lenticular pockets laid down in hollows of
the underlying surface. There is hardly a place in these two counties
wherc the coal has becen worked with any regularity even for local
trade, most of the openings going no further than to determine the
thickness and character of the bed.

7—GEoL.
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In Parke and Putnam counties Coal I becomes somewhat more
regular, and in some pockets thickens up to 2 or even 3 ft., or, includ-
ing bone coal, to 4 ft. in one or two places. As a rule these thicker
beds are very limited and often in a few feet or yards will run down
to a thickness of less than a foot. Many of these pockets will serve
the local trade near ther, but hardly any will meet a large local de-
mand, and at no place was this coal seen of sufficient thickness or
cxtent to be mined commercially.

120. Drvision I, SHEET B.—The area of outcrop on this sheet
runs in a nearly north and south line with an extreme width of up to
20 miles. The thickness of the drift is, in this area, much reduced,
so that the sandstone has become the main factor in determining the
topography. The result is that the outeropping belt presents almost
everywhere, but more especially toward its eastern limit, a rugged type
of surface with narrow ridges and ravines and the intervening slopes
generally steep. It thus becomes possible here to show the area of
~outcrop of this division with much more accuracy and detail than
could be done on Sheet A. Division I in this area appears to have a
larger pencentage of shale than to the north. Perpendicular bluffs
of more than 10 or 12 ft. are not common, and none were found yield-
ing complete sections of the division.

An interesting feature of the coal in this area is the presence in a
few localities of two beds, separated by up to 10 ft. or more of shale
and sandstone. The two beds appear to be parts of the same bed at
most places. Coal I in this area, while reaching a thickness at points
of 2 or 3 ft., is seldom of a thickness and quality to indicate even a
fair local trade. It is too often the case that where the quality is
desirable it is too thin to work, while where of workable thickness it
is not of marketable quality. In some townships no coal over a foot
thick was seen or reported. In southwestern Owen county Coal I
is often partly bone or cannel, and at some points will answer well for
local trade. Practically no workable coal is found in this area, except
it be in connection with the fire-clay or shale or other accompanying
material,

West of its outerop this division appears to have an irregular and
limited existence, as wells or drillings at many places a little to the
west find its sandstone replaced by shale.

121. DrvisioNn I, SHEer C.—The outcrop of Division I a8 shown
on Sheet C, spreads over about the eastern two-thirds of Greene
county. Near the east county line it appears crowning the highest
ridges. Going westward it gradually descends, but still keeps above
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drainage until White river is reached. Its exposure west of White
river is due to the higher formations having been cut out by preglacial
erosion, so that it is there largely below drainage and covered by a
thick mantle of recent sediments or drift. As on the sheet just north,
while small bluffs of the sandstone are common, and hillsides show
half exposed ledges of sandstone, but few if any vertical cliffs are
found exposing nearly the whole of the division. The eastern edge of
the county is not in the limits of the drift, and the rugged topography
there makes possible the mapping of the lower limit of the division
with considerable accuracy. As White river is approached the glaciated
area is reached, but only slight evidences of its existence are seen in’
the here and there more rounded contours.

Coal I becomes more regular in this county except near its eastern
limit, where it is generally wanting or only a few inches thick. At a
few places it reaches a thickness and extent which may permit a small
amount of commercial working under more favorable conditions than
now exist. It was formerly worked and shipped by rail near Owens-
burg, where 18 or 20 in. thick, and in a few neighborhoods is ex-
tensively worked for local trade. Its thickness is generally under 2
ft., and very frequently under 1 ft.; and while at a few places it at-
tains a thickness of 3 ft., under existing trade conditions it may safely
be said that no commercially workable coal exists there except it be
worked with the underlying clay or overlying shale or sandstone. In
quality the coal is usually a semi-block, occasionally being mined with-
out powder, but generally requiring shooting, and while often of good
quality is generally reported as rather poor and not suited for black-
smithing.

122. Division I, SHEET D.—The outerop of Division I on this
slieet is almost entirely confined to Martin county. As regards the
exposures of sandstone the conditions here are similar to those on
Sheet C, except on White river and especially around Shoals. Along
White river are found not only excellent exposures of the sandstone,
but at numerous points are abundantly exposed the gritty or con-
glomeritic facies. At the Pinnacle a little north of West Shoals the
sandstone shows a solid perpendicular face, variously estimated at
from 110 to 170 ft. thick. At points west of Shoals the ground is
literally paved with geodes, usually quite small but sometimes as large
as the fist or larger, which appear to have weathered out of the sand-
stone. In places these can be seen in the sandstone.

Coal I, while generally not workable, is of workable thickness, ex-
tent and quality south of White river a few miles west of Shoals, and
at a few other places, The roof, while sometimes of sandstone, is more
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often of shale a few feet thick and then sandstone. At a few points
Coal Ia appears above Coal I, but was nowhere seen of workable
thickness. Coal I here reaches a thickness of over 3 ft. of good,
workable coal, though at most openings it will run under 2 ft. in thick-
ness. Over large areas the coal is wanting and at the same horizon
appears a bed of kaolin. This is certain to be utilized in the future,
and it is quite probable that when that time comes some of Coal 1
will be used in its development.

1%3. Davirsion I, SuerTs E AND F.—The sandstone of Division I
s here still a very important factor in making the topography, which
is in this area extremely rugged. The coal here, however, becomes
thinner and more pockety and appears at two horizons, of which the
upper is the most important. Yet workable coal can hardly be said
to have been found at ecither horizon. The sandstone is somewhat
broken up, as the upper coal as we go to the south, appears to be get-
ting farther and farther from the lower, and the sandstone that comes
between is often more important than the sandstone above Ia. There
are many stratigraphic questions still unanswered in this area and the
area of Sheet F.  The principal one is as to whether this lower sand-
stone thins to the north, and possibly also the underlying coals and
shales, while the upper one persists, or is it the lower sandstone that
persists, or as a third alternative does Coal Ia and its accompanying
shales thin out, allowing the two sandstone members to come together
and form what appears as a single body of sandstone to the north?
Near the Ohio river Coal I is only found at a few places and appears
{o be generally absent, and, what is of especial interest, when found
it appears to be above the conglomeritic facies of the sandstone. Coal
Ta here is quite persistent, but lies much nearer the top than the bot-
tom of what is thought to correspond with Division I to the north.
If the workable coal at Shoals represents either or both of these coals
as is generally assumed, it becomes evident that the conglomerates in
Martin county and in Perry county are not at the same horizon. If
they are at the same horizon, then what have been assumed to be coals
I and Ia really belong above the Mansfield sandstone, and the Mans-
ficld sandstone near the Ohio river occurs only here and there in some
depression eroded out of the Lower Carboniferous. While this view
has many things in its favor, I am inclincd to take the former view
and to consider the gritty or conglomeritic facies as the result of local
conditions purely, and liable to be found at very different horizons.
Thus the abundance of geodes in Martin county in the conglomeritic
sandstone suggests the neighborhood of the mouth of a river from the
cast,
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One of the main factors rendering the solution of these questions
difficult is the unconformity existing between the Lower Carbonifer-
ous and Division I. In Perry county, near Cannelton, where extensive
operations on Coal IT make it possible to use that coal as a base line,
the fact that Division I varies from 10 ft. to 125 ft. or more in a
short distance’is clear)y recognized and no confusion results, But to
the north where Coal II is not generally worked or workable and rock
exposures are seldom extensive, and generally small and scattering,
these irregularities cannot all be allowed for, and among the four or
five sandstone horizons with which the geologist starts from the Ohio,
he readily loses his way stratigraphically, and when he reaches Clay
or Parke county where he has but one sandstone and the stratigraphy
is simple, he finds it impossible to decide which of the sandstones of
the Ohio river region has persisted. Practically no workable coal
exists at either the horizon of Coal I or of Coal Ia in the area of these
sheets. The division in this area contains some sandstone of value, as
indicated in the reports of Mr. Hopkins and Mr. Kindle in 1896,

Section 2. Divisions II, ITI, IV and V (In Part) from Brazil Northward.

124. GENERAL FEATURES.—An examination of Figs. 92 to 110 of
Plate IX shows quite clearly a marked change in Divisions II to IV
from north to south, assuming our correlation of Coal V to be correct.
The correlation of Coal V from Clay county southward is given with
much confidence. From Clay county northward it was impossible to
trace it with the desired accuracy, and correlation was based princi-
pally upon the presence just above it of a limestone and other rocks,
telling of marine conditions which followed the laying down of the
coal, and upon its relation to what was thought to be there Coal VI.
For this reason Division V from Clay county northward will be dis-
cussed with Divisions IT to IV. Another reason for that treatment
lies in the fact that from Clay county northward, what has been taken
for Coal V is principally found closely associated with Coal IV; the
two coals being commonly found at the same mines and in the same
drillings, and it shares with Coal IV many of the block or non-caking
features.

As shown by the figures, there appears to have been a very marked
increase in the thickness and number of coals contained in the coal
measures between Coal V and Division I from north to south. In
Warren county Coal V appears to lie unconformably directly on Divi-
sion I, while to the south they become separated by several hundred
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feet. In arriving at an explanation of this, two facts should be kept
in mind. The first is that an unconformity exists between Division I
and the overlying divisions, and that this unconformity becomes most
marked to the north. It was thought to have been observed by Mr.
Kindle in Perry county, where shales of Division II appear to lie
against the sandstone of Division 1. In the mines of Clay county it
is the irregularities in the upper surface of Division I that produce
the pockety or basin nature of the block coals about Brazil, the lower
block coal there resting in places directly upon ridges of the sandstone
of Division I, and partly on the half-filled hollows between. Further
north, especially in Warren county, this unconformity is better marked
and more readily recognized. The accompanying figures from Pine

Fige, 18-20. Showing nonconformity between Mansfield sandstone and coal measuros along Ping
creek and Its branches.

creek or its tributaries will illustrate the appearance there. In the
second place it was assumed by the first survey and at first by this sur-
vey, that the worked coals in this part of the coal measure section were
at the same horizon all over the field. As the work has progressed,
- however, there has been more and more impressed upon the members
of the survey the feeling that the atttempt to correlate the worked
coals of these lower horizons of one district with those of another must
be done with the utmost caution, and that such correlations must

never be assumed to have more than a homotaxic value. That is, that -

in calling coals in different districts each Coal III, it is not assumed
that they were being laid down at exactly the same time, but only at
about the same time relative to other coals, just as we might say of
two events that they both occurred in the third century, though pos-
sibly coming nearly 100 years apart. Then, as the work was carried
toward the Ohio river with a constantly increasing number of coals,
it began to be questioned whether the correlations assumed were even
homotaxial, or if it were not more probable that the lower coals there
were laid down during a land period to the north and had no repre-
sentatives in the northern countries.

With all the evidence in it must he admitted that there are many
facts favoring the theory that deposits were being laid down simul-
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taneously to the north and south, but that sedimentation was much
the more rapid to the south, and that the coal immediately underlying
the lower block coal at Brazil is at least the homotaxic representative
of the first coal above Division I all through the southern countries.
On the other hand, the evidence is just as strong or stronger in favor
of the theory that uplift followed or occurred during the laying down
of the Mansfleld sandstone, this uplift being greatest to the north.
That this was followed by coal forming conditions to the south and
west, land erosion meanwhile taking place to the north. Gradually
the coal forming conditions spread northward and eastward and prob-
ably culminated during the time of Division V, at which time the over-
lap reached nearly or quite to the original northeastern bound of
Division I. In view of the doubt existing we have compromised by
naming the coals as though the first theory were correct, but accom-
panying that by the caution that this is done purely for convenience,
and must not be taken to imply intended correlation.

The number of coal horizons in Divisions II to IV at different local-
ities varies from 0 to 14 or 15. While some of these horizons have been
traced over one or more hundred square miles with great certainty,
and over much larger areas with some doubt, it would seem probable
that the majority of the horizons are only local and that were it pos-
sible to exactly correlate the different sections obtained there would
probably be found to be many more horizons than the number given
above. The intervening rocks are so variable that no constant char-
acters were recognizable. It has been thought best to take the area
around Brazil as the type locality for these divisions, on account of the
value and extensive working of the coal, and describe the coals first
to the north, including Division V, then to the south.

125. DivisioNs 1I-V, BraziL BasiN.—FEast of the meridian of
Brazil are found three coals, the lower two of which are commonly
workable, and in a few cases, all three coals. These coals have been
designated Coals V, IV and III, and are locally known as the “rider,”
“upper block” and “lower block.” Of these the middle coal, or Coal
IV, is the most persistent.. For illustration of the stratigraphy of this
district, see Figs. 336-341, 361-366, 406-413, and Plate XXXI.

These show Coal V to have a thickness of from 0 to 4 ft., with an
average of probably less than 2 ft. Overlying the coal are two different
covers which have led to a little question in regard to the correlation
of the coal. One of these is the characteristic roof of Coal V to the
south. Immediately over the coal is a bed of black bituminous shale,
splitting into large sheets and characterized by the presence of fish
scales and other fieh remains, aviculopectens and other marine forms,
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often pyritized, the whole indicating that that coal period was im-
mediately followed by subsidence and marine conditions. Over that
black shale is a limestone which here seems to be quite pockety, often
reaching a thickness of 12 or 15 ft. and as often thinning out
entirely. Sometimes these changes take place quite rapidly. Above
the limestone comes cither sandstone or shale, no regularity being ap-
parent. In the other case the cover is a thickness of 20 or 30 ft. or
more of clay shale, very suitable for clay work and largely used by-the
clay factories around Brazil. As a rule, in this case no limestone or
black shale appears, but in the record of the old Brazil shaft the lime-
stone appears about 30 ft. above the coal with the clay shale between.

In a drilling at the Gladstone mine at Lodi, Clay county, and ex-
posed near by in the bank of Otter creek, are found two coals about 20
ft. apart and the lower one about 75 ft. above Coal IV. These seldom
run over 2 ft. in thickness, are each overlain by a few feet of blaek
sheety shale, resembling that over Coal V, and generally by a thin bed
of ferruginous or clayey limestone, commonly only a few inches thick.
They are separated principally by shale and appear to lie about 25 ft.
below Coal VI. These coals resemble Coal V so closely that care
should be taken to distinguish them. At Secleyville a drill record
reports still another coal above what is considered to be Coal V,
making four coals in Division V at that point.

Coal V has been worked at only a few points in this area, the prin-
cipal reasons being: Too thin; so near the surface as to be of limited
distribution, and often without roof; too poor quality, the lower one-
fourth or one-third being generally bone coal; the unusual excellence
of the underlying coals.

Division IV in this area contains one coal horizon, though at one
point a second horizon was reported. The space between Coals IV
and V varies from 2 to 36 ft., with an average of about 20 ft. Where
the two beds are closest together they are scparated only by a clay,
locally known as “white top.” At these points Coal V appears to dip
down sharply, and the clay would appcar to be its under-clay. A
possible illustration of this is seen at the Chicago Sewer Pipe Works,

south of Brazil, as shown in Fig. 479. The strata between are the fire-

clay of Coal V, two sandstones, unconformable with each other, and
shale. In many of the scetions no sandstone appears. However, there
appears to be a regular sandstone horizon at which the sandstone lies
unconformably on a lower sandstone or the shale or, these having been
cut out, it lies directly on the coal, making the roof. This unconform-
ity is well shown at quarries on either side of Otter creek, just east of
the C. & I. C. R. R. bridge. In nearly every mine the roof is in part
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shale and in part sandstone. Of the two roofs the shale is the weaker,
often making a very poor roof, but, on the other hand, the coal under
it is more regular and the more easily worked. Where the thickness of
the shale is small it tends to come down, as is usual in such a case.
Coal IV, in this area, varies from 5 ft. down, and averages in the
worked parts of the mine a little over 3 ft., being a little thicker than
Coal II1, with which it averages 3 ft. 1 in. Tt will therefore average
about 3 ft. 2 or 3 in. The early reports gave an average of 4 ft. 4 in.
The average for the whole field, not including areas where coal is cut
out, will probably not be mueh, if any, over 2 ft., as in parts of the
field not one 40 acres in 4 is workable. This eoal almost invariably
shows, usually a little below the middle, a band loeally known as the
“bench mining,” composed sometimes of a 2-in. band of bony coal,
sometimes of a band of hard, brittle coal that chips out readily, and at
one place the writer noted a little clay at the height of the bench
mining. The block nature of this coal was noticed in Part I. A
feature existing in most cases is that in this bed the slips are most open
at the top, and tend to offset at the bench mining, and often to become
obscure below, while in Coal I[I the slips are more open at the bottom.
The coal is non-caking, very free from sulphur and ash, and with the
coal just below it, is more widecly and favorably known than any other

- Indiana coal. Notwithstanding the thinness of these two beds about

Brazil, they are and long have been extensively worked. In 1895 the
yield of the Brazil block coal field, not including southern Clay
county, but including the Center Point and Caseyville mines, was
1,340,321 tons out of 4,202,084 tons for the State, or nearly one-third.
The question so often asked of how long this coal will last is a difficult
onc to answer. That the supply is limited, and that those portions of
the fleld where mining is and has been carried on miost extensively,
are slowly but surely nearing exhaustion, must be admitted. But there
are several factors which will tend to lengthen the life of the field very
much. In the first place most of the companies at present operating
in this field hold coal lands in this or adjacent fields that may prove
more profitable than is commonly thought. In the second place, there
are large areas in this fleld now considered to contain no workable
coal. Considering the basin character of the coal in this district, with
the consequent liability of drilling to strike the thin coal on the ridges,
also the presence of preglacial cut-outs, so liable to render the testi-
mony of drillings deceptive, it seems more than probable that some
and possibly much of this barren territory may yet be found to contain
workable coal. Next, the introduction of washing plants in the caking
field is producing a coal which will serve some purposes as well as the
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block coal and at less cost, and this withdrawal of demand will .

lengthen the life of the field. In the fourth place, while most of the
basing now being worked are small, with much coal considered un-
workable, there is a tendency, and with improved methods and ma-
chinery this will be accelerated, to constantly work thinner and
thinner coals, so that much coal now considered unworkable will be
worked later. Fifth, as the supply in this field approaches exhaus-
tion, there will be a tendency to shift mining operations from this to
other fields where similar or somewhat similar coals can be more easily
won. On the whole it seems safe to say that the Brazil block coal field
will last another 25 years, and possibly 50 years, with a diminished
output. Closer than that it hardly seems wise to go. It should be
remembered that those figures apply only to the Brazil field, and not
to the block field as a whole, nor is it intended to imply that the Brazil
field will be utterly exhausted in that time. There will probably be
mines operating in this field for the next hundred years or more, but
as an important source of coal it is cstimated that this field will be
exhausted in between 25 and 50 years.

Division III in this field contains only one coal, known as the “lower
block coal.” The space between Coals III and IV varies from about
10 ft. to 50 ft., but usually is between 25 and 35 ft., with an average
of about 30 ft. The intermediate rocks are usually the fire-clay under
Coal IV and shale, or the peculiar alternation of shale and sandstone
in thin leaves, known as “fake.” The clay under Coal IV is usually
very sandy and is much used around Brazil in the manufacture of cer-
tain clay products. It tends to grade down into a sandstene, which,
however, appears to have but slight downward extent. In places the
“fake” makes the roof, tending to stand in the rooms but to flake down
in the entries, while elsewhere the shale is the roof. Less trouble is
had with the roof of Coal III than with that of Coal IV.

Coal III, or the lower block coal, varies from 4 ft. 6 in. in thickness
down. It averages in working places about 3 ft. or possibly a little
less. Its thickness is quite variable, as it tends to lie in rather smaller
basing than Coal IV. Tt is nearly everywhere characterized by a
smooth or knife-edge parting, less than half a foot from the top. The
coal above this is usually a semi-caking coal, and in mining this coal
tends to stick to the roof, breaking into small blocks when it falls or
'is wedged down. The lower or main bench is much like Coal IV, but,
if anything, of a little better quality. One of the, characters by which
this bed may be most readily recognized is the presence immediately
under it of a rash or bone coal and underlying good coal.
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Coal II, as it will be convenient to term the underlying coal and
bone, appears to be a distinct bed from Coal II1I, though in places they
are so intimately associated that several inches of the bone coal ad-
heres to Coal III and is taken up in mining. In most cases there is
a little clay between Coals III and II, which may be a fraction of an
inch thick, or thicken up to 8 or 10 ft. or even more. In thickness
this coal varies from 0 to 3 ft. 6 in., being generally about half bone
coal and half good coal, the latter having been found by experience to
be t60 soft to ship. In some cases the good coal is absent, in others the
bone coal. This coal seems to be confined to the hollows in the top of
Division I, as it and its underlying clay always tend to run out as the
ridge or edge of a basin is approached. .

The block coals around Brazil lie in basins of from a few acres up
to several square miles, as was the old basin north of Harmony. The
coal is thickest in the center of the basin or swamp and thins to the
rise, but is thought to nearly always extend over the ridges in a thin
bed to the next basin. This fact and the remarkable persistence of
the details of the coals indicate that the basins of the Brazil field are
but parts of a large basin, their form being due to the irregularities -
of the surface upon which they were deposited. This major basin
(which is taken as defining the Brazil block coal field) appears to lie
between Raccoon creek in Parke county on the north and Eel river
on the south, within the limits of outerop of Divisions II to V, as
given on the map.

126. Divisions IT To V, oN SHEET A.—As soon as Raccoon creek
is crossed, going north, all certainty in the correlation in these divi-
sions ccases and the application of the numbers to the coals is for con-
venience rather than to indicate exact corrclation with the coal of the
type locality just described. No constant character in the coals them-
selves was found. In the Minshall mining district there appear to be
three coals, as in the Brazil coal field, but with a limestone between
the upper and middle coals. It has been thought that this limestone
is the samc as the limestone found at points up Williams creek, on
Sand creek, on Sugar creek near West Union, on Sugar Mill creek
near the Fountain county line, at Yeddo, on Wabash Mill creek at the
Falls, around Silverwood, Coal Creek P. O. (Snoddy’s Mills), and else-
where, so that the determination of the division to which it belongs
involves the stratigraphy of most of Parke and Fountain counties.
The principal coal of this area lies a little below this limestone. Tt
is the coal worked at Minshall, Williams creek, Sand creek, Sugar
Mill creek, Yeddo and Silverwood. Above the limestone is a coal
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which reaches a thickness of 2 ft. 6 in. or 3 ft., and has been worked
at some places. Below the coal under the limestone is a coal which is
worked for local trade at a few places, but in parts of Fountain county
becomes 5 or 6 ft. thick in places. Do these three coals correspond to
the three block coals around Brazil, or is the limestone at the same,
horizon as the limestone over the rider at Brazil? That is a question
that we are not able to answer satisfactorily. As stated, the peculiar
characteristics of the block coals about Brazil were not observed in this
area. On that basis we were led to assume that the coals of this area
belonged in an entirely different basin, wholly disconnected from the
Brazil basin, and that being so, it is possible there is-no exact corre-
spondence,.and we are free to assign the coals to divisions without re-
gard to the coals at Brazil. Practically, that has been done. In call-
ing the coal under the limestone Coal V, it has been done upon the
theory that the limestone, from its tendency to be persistent, is more
likely to correspond with the limestone overlying Coal V in Clay
county and all the counties to the south than to occur in Division IV,
where no limestone appears in sections anywhere to the south. In
* view of the many facts suggesting that the two coals below the lime-
stone are Coals IV and III, it must be acknowledged that our action
is simply a compromise.

Assuming that the limestone belongs in Division V, it becomes
necessary to suppose that Division IIT has been overlapped in most of
this area, though pockets of it may still be expected, especially to the
west, and it does seem to be found at Coxville, Mecca, Hillsdale, and
probably elsewhere. .

Division V, in Parke county, may then be said to show three coals,
the lowest one a coal of excellent quality, at Minshall and Sand creek,
with a thickness of from 3 to 5 or even 6 ft., overlain by shale and
then by limestone. At times the limestone lies direetly on the coal,
making the roof; again it is found up to 20 ft. above the coal, with
shale between, often but not always black. This coal is not persist-
ently workable coal, as at Coxville, Mecca, West Union and at other
places where seen, it was too thin to work, and sometimes runs out
altogether, but on the whole it is the most valuable coal in these divi-
sions in Parke county. A short distance above the limestone oceurs
Coal Va, a coal which has been worked commerecially north of West
Union, on Sugar creek. As a rule, it has a thickness of less than 2 ft.
and is not workable. Coal Vb is not of a workable thickness at any
point, as far as recognized, though dug a little for neighborhood use
at a few points. Coals Va and Vb, near Mecca, where their strati-
graphic relations are most certain, resemble the same coals in the
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northwest corner of Clay county and northeast corner of Vigo county,
being usually overlain by black sheety shale, and that in turn by a few
inches or a foot of ferruginous limestone. They lie usually 10 to 20
ft. apart, separated principally by shale, and about 30 ft. below Coal
VI. At several points in southwestern Parke reports indicate the
presence of ffom onc to three coals between Coal Vb and VI. Thesc
are minor coals of no practical value.

Division IV appears to underlie all of the area in Parke county
shaded for these divisions on the colored map. The division usually
has a thickness of about 20 ft., varying from 6 to 30 ft. or over. It
contains one coal which, while usually subordinate to Coal V, is locally
of good thickness and quality. Thus at Mecca it has a thickness of 4
ft. Up Sugar Mill creek it reaches a thickness of 5 or 6 ft., and at a
few other places it has locally a workable thickness. At Mecca, on
Sugar Mill creek, and at Sand creek, it appears to occur in consider-
able bodies. At many places it was observed to be thin or almost en-
tirely lacking. It frequently exhibits a sandstone roof, but has a shale
roof at most of the points where mined.

Coal III is found along the western part of Parke county, where
it is developed from 3 ft. to 6 ft. thick. It is the lower bed worked at
Mecea where it is in part overlain by limestone. 1t liés from 2 ft. to
30 ft. below Coal 1V, and its presence here has rendered doubtful the
assumption of its absence further cast and north. "The presence of
the limestone over it here and at Hillsdale adds strength to this feel-
ing of doubt. In this same line may be mentioned the occurrence of a
limestone on Coal ereck at the Fountain county line below Coal V
and its limestone, and presumably in Division IV. These arc some of
the facts that would make it appear that the limestone we have placed
in Division V really belongs in Division IV or cven below. In the
latter easc it might be the equivalent of a limestone found in the
southern counties just below Coal TV. These suggestions are thrown
out for future students of this ficld. We have preferred to assume
lack of persistence rather than the opposite.

Passing into Fountain county we find the same conditions continu-
ing. Coal V is the important coal in the southern part of the county,
ranging from 5 to 7 ft. near Silverwood, Yeddo and east of Kingman,
accompanied by its liinestone. Going northward, both coal and lime-
stone appear to lose in importance, and at Coal Creek P. 0. and Vee-
dersburg, Coal IV is the worked coal, attaining a thickness of 6 or 7
ft. at the former place, and apparently over a large area. The coal
east of Coal Creek, on Prairie creek, shows a 3 or 4 in. parting of clay,
with 1 ft. 6 in. to 2 ft. of poor coal above and 3 ft. 8 in. to 4 ft. 10 in.
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of good coal below. Mr. Cox reports the two benches at one point
here as reaching a thickness of 10 ft. This coal is also of workable
thickness around Silverwood and north of Veedersburg. The shale
overlying it around Veedersburg is highly suitable for paving brick,
and much of this coal will doubtless be mined in connection with the
shale. ,

Divigion III was not certainly recognized in Fountain county,
though it is possible it occurs in borings near Silverwood. Crossing
the Wabash into Warren county, the lowest coal of the three occurring
there underlies a limestone which has been assumed with some doubt
to be at the same horizon as that met in Parke and Fountain counties.
It is commonly a black limestone, associated with black shales. A
similar black limestone was found in Parke county, on Sugar creek,
and was there thought to be at the same horizon as the more common
lighter colored limestone. This lowest coal, therefore, is called Coal
V. It reaches a workable thickness on Fall creek, west of the Indiana
mineral springs, and barely a workable thickness northwest of Coving-
ton and at one or two other points. As the result of a preceding ero-
sion, and the consequent inequalities of the surface immediately pre-
ceding its laying down, it appears to be very irregular in distribution,
and often lacking. It averages over 3 ft. on Fall creek. In places it
appears to lie almost immediately on the sandstone of Division I. At
other places 20 or 30 ft. of black shale lie under it, apparently filling
up the hollow worn in the Mansfield sandstone. A short distance from
the north county line of Warren county this coal seems to have run
out, and what is called Coal VI lies on the sandstone of Division I.

As far as known, no coals in these divisions oceur further north.
A small basin of coal seems to exist in the southern edge of Newton
county, but as no developments have yet been made there, and the
coal is deeply buried under drift, its stratigraphical position can not
be given. _ :

Section 3. Divisions II, III and IV South of Brazil Basin.

127. LaNcASTER—CLAY CiTy BasiN.—This coal basin lies east of
Eel river, in the southern part of Clay and western part of Owen
counties. Over most of the area two coals are found in Divisions III
and IV, which are thought to correspond to Coals IIT and IV of the
Brazil field. Nothing corresponding to Coal II was found asseciated

. with Coal ITI, nor did it have the smooth parting near the top, as far
as could be ascertained. In like manner the bench mining of Coal
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1V, around Brazil, though reported at a few places in this area, was
not found persistently. Drillings around Clay City, and also south-
east of Clay City,report one or two small coals above Coal I1V; whether
either or both of them belonged in Division IV or in Division V could
not be decided. Coal IV is usually of a workable thickness in this
area, in the center of basins ranging from 3 to 4 ft. Coal III ranges
up to over 6 ft., but is generally thinner than Coal IV. Both are solid
coals, approaching the Brazil block coal in block quality and purity,
though not reaching as high a standard in either respect. The roof
in most cases, with both beds, is shale, very poor in some places, but
good in others. Some sandy shale roof is met with. The two beds
vary from 10 to 30 ft.-apart, averaging less than 20 ft., the material
between being shale, as a rule. Coal IV is worked, especially around"
Clay City. Coal III is thickest in Owen county about Patricksburg-
or Lancaster and at other points. Where these coals reach the un-
usual thickness of 5 ft. or 6 ft. they are apt to losc somewhat in qual-
ity. They tend to occur in smaller basins here than around Brazil.
While in places the lower of these two coals is seen to lie directly on
the Mansfield sandstone, at other places drillings indicate the removal
of the sandstone and its replacement with shale; so that in some cases
drillings 90 or 100 ft. below Coal III strike only shale.

128. LinToN Basin.—Sufficient data was not obtained to show
with any degree of certainty the lateral extent of the coal so exten-
sively mined at Linton, but there seems to be a slight resemblance
between the Linton eoal and what has been correlated as Coal IV over
practically all the outerop of that division in Greene county and ex-
tending north into Clay eounty in the southwestern townships. Tak-
ing the section at Linton as a type we find that there Division IV con-
tains two coals—Coal IV, with an average thickness of over 5 ft.; an
excellent semi-caking coal, very free from sulphur and other impuri-
ties, though hardly equal to the best of the block coal in that respect.
The roof is shale, and good. Some 50 ft. above it occurs Coal IVa,
1 to 2 ft. thick. The space between, while in many cases mostly shale,
often contains a massive sandstone. Above Coal IVa is shale with a
considerable thickness of sandstone, which is quarried some where it
outerops. Coal IVa lies about 50 ft. below Coal V. Coal IV in this
area is split in the middle, and, though in most of this area the bed
appears to be solid, a couple of miles west or southwest of Linton the
two benches begin to separate, and a mile or two further west drillings
show the separation to have become from 13 to 17 ft. While some-
times underlain with a little fire-clay, at most of the mines here the
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coal lies on a micaceous sandstone 20 or 30 ft. thick. Below that, in
Division III, are two beds from 1 to 2 ft. thick, and then 70 or 80 ft.
below Coal IV is a bed showing about 3 ft. of coal in two benches,
separated by a foot or 18 in. of shale or limestone. A little northwest
of Linton drillings show Coal IV to have a thickness of almost 6 ft.,
but going northward it runs down to about 4 ft. Crossing into Clay
county it is traced north to Splunge creek, with a thickness of 3 to
4 ft., overlain by sandstone. At one point it was seen in two benches,
each 3 ft. thick, separated by 1 ft. of firc-clay, and a drilling to the
west in Sullivan county reported Coal IV as 5 ft. 4 in. thick. At the
drilling mentioned Coal ITI was reported as 4 ft. 8 in. thick, 75 ft.
below Coal IV. At the other point mentioned- Coal III was reported
-as 5 ft. thick at a depth of 25 ft. below Coal IV. South of Linton,
-near Marco, some drillings report a 4 ft. 6 in. to 5 ft. 6 in. coal, which,
it is thought, may be Coal I'V.

The correllation of the coals around Linton with those around Switz
City and west of Worthington, and especially east of White river in
Greene county, is done with some uncertainty. Toward Worthington
Coals I1I and IV appear to come nearer together, often being less than
20 ft. apart, resembling in that respect Coals III and IV across Eel
river in Clay county. East of Linton, Coal IV appears to get thinner,
and though here and there reported of good thickness, at most
" points it is not of sufficient thickness to promise well for future
developments. Its nearness to the surface will also serve to pre-
vent extensive developments in that quarter. East of the river the
coal found above the Mansfield sandstone, called Coal I1I, though its
correlation with Coal III at Brazil, or even Linton, is uncertain, is a
coal which, though locally reaching a thickness of 3 or 4 ft., is, for
the most part, too thin and too poekety to work or attract attention.
It is possible some small basins will prove cxtensive cnough to pay for
development.

Passing south into the area of Sheet D, Coal IV loses somewhat in
importance, though workable over large arcas, while Coal III gains,
giving two workable coals in these divisions in this area. Coal IV at
most of the openings at which it was seen will average a little over 3

ft. and up to 4 ft. It usually shows a clay band } of an inch to 4 in.

thick near the center. It is often a semi-block coal, though not usu-
ally, and generally tends to be rather sulphury. The roof is usually
shale overlain by sandstone. In a few places Division IV appears to
contain an additional coal lying either not far above Coal IV or not far
below Coal V. We were not entirely satisfied that the coals found in
these positions were not really Coul V. If it prove to be so, then in
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places the space between Coal IV and Coal V runs down to 2 ft.,
though normally from 60 to 80 ft. apart. In general, Division IV
and Coal IV have considerable resemblance to the corresponding strata
in western Greene county. The heavy sanstone, so pronounced in
Wright township of Greene county is even more prominent in southern
Daviess county, culminating at High Rock in a thickness of massive -
coarse-grained sandstone, of 65 ft. So massive is this sandstone in
plaees in this county and Pike and Dubois county that it was thought
by the earlier members of the State survey to be the millstone grit or
Mansfield sandstone, and the stratigraphy was made to fit, with the re-
sult of assuming the absence of any coals between Coal V and Coal I
in southern Daviess and Pike and Dubois counties. The presence of
two other beds of nassive sandstones between this one and the Mans-
field helped to confirm the error. The High Rock sandstone, then,
is at present correlated with sandstone at this horizon as far north as
the quarries on South Otter creek below the C. & E. I. R. R. bridge
near Brazi! and on into Parke and Fountain counties.

Coal IIT in this area becomes of some importance, reaching a thick-
ness of 6 ft. at Cannelburg. At this point it is of special interest, as
it there appears to be a double bed, the upper half or more being a
good cannel coal. Whether this cannel coal is a scparate bed which is
here locally associated with the lower bed could not be definitely de-
cided. The evidence suggests that it may be, as east of Cannelburg -
the two parts of the worked bed separate so as to become a dozen feet
or more apart. Generally the coal called Coal III here contains no
eannel, though not infrequently it is accompanied by more or less

" bone coal which-may represent the cannel coal of Canneltpn. As a

rule this coal is solid, but shows a parting near the middle at a number
of places. It appears to be freer of sulphur than Coal IV. The rest of
the division in the nothern and central part of the area of this map
is largely shale, with at least one thin coal above Coal III, and prob-
ably two or more. As the south part of Daviess county is approached
there appear to be three coals between Coals IIT and IV. The upper-
most of these is characterized hy resembling Coal V in being overlain
by black sheety shale and Jimestone. As it reaches a workable thick-
ness in places it was without question considered by the earlier survey
to be at the horizon of Coal V. The same error was at first made by
the present survey. South of White river, however, Coal V is every-
where a thick coal, while this coal occurring about 75 ft. below is
usually thin, and after being once distinguished is not likely to be
confused. Betwcen this coal and the next one below is generally a
sandstone. Between the second and third coals is usually shale.

8- (XFOL.
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Drillings at Vincennes, Washington and east of Washington show a
large increase in the number of coals in these divisions with an in-
crease in the thickness of the coal-bearing measures. This inerease
in the number of coals is more apparent to the south, where most of
them seem to reach daylight.

After crossing White river, the number of outcropping coals seems
to increase somewhat, so that the first coal above the Mansfield sand-
stone is conveniently called Coal II. Whether Coal II of the area
south of White river is the same as Coal III at Cannelburg has not
been satisfactorily determined. Division IV here contains usually
one coal which will average well under 3-ft. It is 3 ft. thick at some
points and running up to 4 ft., but on the wholc appears to be thinner
and more pockety than north of White river. It is from 50 to 75 ft.
below Coal V, the strata between being shale and sandstone. Division
III has three coals, 111, ITTa, IITb.  Coal IIIb, as in Daviess county,
is usually overlain by black sheety shale and limestone. As a rule, it
is thin, but of a good quality. Coal 11Ia resembles Coal IV in its strati-
graphic relations. It is usually a thin coal, but reaches a workahle
thickness in a number of areas. "It is usually overlain by shale or
sandstone, thesandstone between it and the next coal above often being
massive and of a thickness that often led to its being correlated as
Mansfield sandstone. Coal IIT in this area resembles Coal IIIb some-

“what, though averaging somewhat thicker. It is usually overlain by
black shale and limestone, with principally shale above to the next
coal. Division II appears to increase in importance as the Ohio river
is approached, finding its greatest development in southern Perry

county. At this point Coal II is the well known Cannelton bed. It -

is of good workable thickness, up to 5 ft., but lies in basins of limited
extent.

In northern Dubois, as in southern Daviess county, only one lime-
stone i8 found in Division III, while in southern Dubois and Spencer
county limestones are found over both Coals IIT and IIIb. "This has
led to much uncertainty as to the correctness of the correlation of the
coals at many points. In western Pike and Gibson counties deep bor-
ings indicate a thickness of the coal measures in that division similar
to that observed in Daviess and Knox counties, except that the coals
reported are often quite thick. As these are all from churn drillings
made for gas, the thicknesses given can hardly be considered strictly
reliable:
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Section 4. Division V, South of (Clay County.

129. Division V, from Clay county northward, has appeared to be
a division of some thickness, containing from one to three or possibly
six coals, none of which are persistently workable. Its limits and the
coals belonging to it have had to be arbitrarily assigned from point to
point, often with much uncertainty, based principally upon the theory
that limestones found all through from Clay county northward were at
the same horizon. Much the same difficulty exists in correlating the
rider in the Brazil ficld, which has been called Coal V, as developed
near Clay City and at Alum Cave in Sullivan county. However, from
those points southward, the problem is comparatively simple, as the
division contains but one coal, which was laid down in a more or less
nearly continuous basin to the Ohio river and beyond, and was fol-
lowed by a uniform set of conditions, resulting in the overlying rocks
showing a remarkable uniformity over that whole distance. The time
during which the coal bed was forming must have been considerable,
as this bed at a number of points reaches a reported thickness of 11
ft. and measures 7, 8 or 9 ft. over considerable areas, while ‘over
still larger areas it is uniformly found to be over 5 ft. thick. The
coal forming period seems to have been followed by a comparatively
rapid sinking of the whole basin. This was accompanied by an over-
flowing of the area by the sea and for a time sediments accumulated
slowly in the form of very fine mud with a large mixture of fish re-
mains and a limited variety of shells, orthocera, nautili and aviculo-
pecten being the most common. It would seem as though at first
the life was limited to those forms, like the fishes and the sliells men-
tioned, that possessed more or less freedom of motion and hence were
the first to take possession of the new fecding ground. A little later
the more slowly moving forms, especially brachiopods, arrived in great
numbers, and their remains ere long accumulated to form beds of
limestone. ‘Then further movements of the surface change the condi-
tions, so that abundant deposits of mud or sand are spread over this
submerged area. In some cases this fauna remains for some time
and these shales are full of shells; more generally the changed condi-
tions drive? the bulk of the life to new fecding grounds, probably
farther west. As a result of these conditions, we find the coal first
overlain with a black bituminous shale, usually breaking up into thin
sheets often many feet square, with a somewhat meager fauna as de-
scribed. This shale accumnulated to a depth of from a few inches to
several feet, sometimes, though not often, being over 6 ft. thick. It
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is apt to contain a large number of pyrite concretions, “niggerheads,”
often 6 or 8 ft. in diameter, and often the shells in it are replaced
by pyrite. Lying abeve it is usually a limestone {rom a few inches
to 10 or 15 ft. thick, full of brachiopods. Overlying this is shale
or sandstone, in some cases the lower part of the shale being full of
fossils.

As stated, from southern Clay county to the Ohio river and beyond
appears to have been a continuous basin during the laying down of
this coal. .

The distance from Coal V to Coal VI varies greatly, as shown by
the sections on Plate IX. At Middlebury, in Clay county, the two
coals are only 20 or 30 ft. apart. In southwestern Clay and north-
eastern Sullivan connties they average about 50 ft. or more apart.
In northwestern Greene they again approach to within 30 ft. of each
other, then going southward at Dugger we find them again over 50
ft. apart; two or three miles further they are over 70 ft. apart. . At
Edwardsport they run from 65 ft. north of town, to 25 ft. south of
town. At Washington the variation is from 8 to 9 ft. to 80 or 90 ft,,
the, larger space occurring east of Washington, the smaller south; 40
to 50 ft. is not an uncommon space in this region. Going south into
Pike county, Coal VI has nearly run out, and the space between it
and Coal V becomes smaller, running from 20 ft. to a more com-
mon space of 6 to 10 ft.,, and apparently at some of the mines the
two ‘coals are separated only by a thin parting, the double coals at
such a point having the characteristic roof of Coal VI. Coal VI is
last seen in northern Warrick county, so that from that point south-
ward the exact proportion of the strata between Coals V and VII
that belongs in Division V is somewhat conjectural, but probably lies
within 20 ft.

As to the makeup of Division V in this basin, the following sec-
tion will be typical of a majority of the sections:

Ft. Aver. Ft.

1. Shale with some admixture of sandstone ....20 10 to 80
2. Limestone, often with clay parting ......... 4 0to 15
3. Black bituminous sheety shale ............. 2 1to 8
4, COAL V. it iiiiie e s 1to11

Coal V has a thickness of 3 or 4 ft. in the outlier at Middlebury,
in Clay county. Starting at Splunge creek, in Clay county. where the
thickness is but a little over a foot, it gradually increases in thickness
until about Alum Cave and to the eastward it runs from 6 to 9 ft,
with a reported thickness of 11 ft. See frontispicce for an illustration
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showing a typical outcrop of this coal in this area. The overlying
black sheety shale and limestone are perhaps even better shown in
Part IV. Only about 6 ft. of the coal is taken in mining. Along
the edge of Greene and Sullivan it shows a thickness of from 5 to 7
ft., though the quality does not appear to be very good at most
places. Along White river and east in Daviess county its thickness
is irregular, reaching 7 ft. just southwest and west of Washington,
where it is of excellent quality; also several miles farther down the
river, where the quality is poor, but over most of the area ranging

from 1 to 4 ft. with an average over much of the eastern part of its

outcrop of less than 2 ft. Around Washington its roof, while gen-
crally black, is not so sheety as at many points, nor so full of concre-
tions, so that it has been gencrally mistaken for Coal VI. Entering
Pike county, it reaches its greatest development around Petersburg,
the coal being mined for a thickness of 8 and 9 ft. and here and there
reaching a thickness of 10 and 11 ft. The coal appears to be gen-
erally without partings, but at the Woolley mine has a parting of
several inches. As this parting is developed in one or two other areas,
becoming sometimes over 3 ft. thick, it has suggested an interpreta-
tion of some drillings made in Petersburg, which show two beds at
about the horizon of Coal V, separated by up to 6 or 8 ft. If these
are the two benches of Coal V, then Coal V| in at least two of these
drillings, shows a thickness of 12 ft. At the Woolley mine there is
6 ft. of coal below the parting and 3 ft. above. Over most of Pike
county Coal V is found with a thickness of seldom less than 4 ft. 6 in.,
and averaging over 5 ft., apparently having originally ‘been in a con-
tinuous or nearly continuous sheet. The limestone is not as persistent
as further north, and in some places the roof is a clay shale, which
in some cases appears to be the roof of Coal VI, in others it occurs
under the black shale. Its relation to the black shale is well shown
in the Blackburn mine, near Petersburg, where it can be seen to be
a lenticular mass of some extent, 3 or 4 ft. thick in the center, but
thinning out at the edges and everywhere overlain by the black shale.
In some cases the black shale over this clay shale nearly or quite
thins out. One of the best exposures, showing Coal VI but a few fect
above Coal V, is seen at the Hartwell mine, near Augusta.

Passing south into Warrick county, the conditions continue much
as in Pike county. In the northeastern part of its outcrop in this
county Coal V usually shows a parting, usually less than 6 in., but
northwest of Folsomville increasing to 3 ft. 6 in. or more. A good
thickness is maintained as far as Boonville, where the coal on its
castern crop runs up to 7 or 9 ft., but west and south of there the
thickness averages nearer 4 ft.
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In general the quality of Coal V is fair. In many areas it appears
to contain numerous irregular streaks of dirt or shale, making the
coal yield a large percentage of ash. Such coal could be largely im-
proved by washing, and the introduction of washing plants would
render available many aecres where the coal is above the average in
thickness and other workable features, but not acceptable to the mar-
ket for the reason mentioned. At other places the coal is of a much
better grade and sells readily with the other coals of the State, while
locally it is above the average of the caking coals.

The roof of this coal is usually above the average. Rooms 40 ft.
wide in places were seen that had stood 7 and 8 years without a prop,
and did not show the first signs of flaking down. The same thing is
shown in another way, and that is that openings made to this coal or
exposures made by creeks tend to stay open or exposed longer than
most of the coals of the State, rather than to fall in and fill up.

With the facts just presented it will be better understood why the
survey, working north from White river, where they had grown accus-
tomed to consider this coal the thickest and one of the most important
in the State, felt that it ought to be found in northern Clay county
and to the north, and finding there a coal overlain by a limestone and
sometimes with black shale in the same relative position as Coal V,
hastened to call it Coal V. TUpon this the assumption has been based
that Coal V is co-extensive with the area of the coal measures in this
State within the limits of its eastern line of outerop. It may there-
fore be well to express the caution that, while this may be so, it is
- also possible that Coal V as last described is limited to the basin just
defined and that what is called Coal V around Brazil and to the
northward is an entirely different coal, though oecupying about the
same relative position and having many of the same -characters as
the one called Coal V to the south.

Section 5. Division VI.

130. This division, from the standpoint of supplying coal, is one
of the most important in the State, if indeed it does not at present
supply more coal than any other division, there being in 1897 more
large mines working Coal VI than any other seam except Coal IV.
The group of strata which have been arbitrarily designated as Division
VI can be readily traced from the north part of Vermillion county
and with less certainty from the northernmost coal mined in Indiana
to the Ohio river. The division is everywhere limited at the top by

e e —
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Coal VII, the most persistent bed in the State, and at the bottom
by Coal VI over most of its arca, though as the Ohio river is ap-
proached Coal VI runs out and the division contains no coal. Further
north the division contains from one to five coals, the lowest of which
is generaly workable, while of the others one reaches a thickness of
6 ft. in places, while another reaches a workable thickness at a few

- places. In thickness the division varies from about 20 ft. (?) to 175 ft.

or over. As a ruleit is over 40 ft. thick. The data is suggestive that
west of its outerop Coal VI lies in a more or less continuous basin.
Along its outerop it is easy to divide it into four areas, within which
it presents somewhat similar conditions, though these do not appear
to be sharply marked basins, as it is generally possible to trace the
coal more or less continuously from one to another. The first of these
areas extends from the north limit of the coal field to Clinton in
Vermillion county and Coxville in Parke county. In this area the
coal, while readily traceable by the stratigraphy, is scldom workable.
It may be called the Vermillion river area.

The second area extends from Clinton and Coxville to south of the
T. H. & L. Ry. in Vigo and Clay counties, a small outlier at Middle-
bury, Clay county, belonging to this area. Within these limits the
coal is known as the “Big Vein,” and averages between 6 and 7 ft.
thick. We may call this the “Big Vein” area.

The third area starts from northern Sullivan county and rums to
Edwardsport, in Knox county. It might be called the Sullivan county

area. Here the coal runs from 5 to 7 ft. in thickness.

The fourth area runs from Edwardsport to northern Warrick
county, and may be called the Washington area, as the coal has been
most extensively worked at Washington, in Daviess county.

131. STRATIGRAPHY OF FIRST OR VERMILLION RIVER AREA.—
This region is included entirely in the area of Sheet A. Though sup-
posed to include all of western Warren county, only the lower part of
the division is found there, and it is necessary to go south into the
regions of the Big and Little Vermillion rivers to get complete sec-

" tions. The division here shows a thickness of about 100 ft. or a little

over, with three regular coal horizons, and coal appearing at one or
two points at a fourth horizon, above the others. The strata show
(see Plates XX and XXI, first, the fire-clay below Coal VII, then
sometimes a band of limestone, then black shale with coal less than
1 ft. thick at one or two points. Then comes 30 or 40 ft. of shale,
with sometimes a little sandstone to Coal VIb. This coal appears to
start in between the two rivers, being very thin, but to the south be-
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comes more prominent, finally becoming ‘workable, and, though not
persistent, is thought to have been traced almost to the Ohio river, if
not quite. It is overlain by a foot or two of black sheety shale, and
that in turn by a thin bed of limestone. The limestone is probably
a little more persistent than the coal. On the Big Vermillion the
coal is only a few inches thick, as a rule, or i$ not present at all, its
horizon being indicated by the black shale and limestone. It appears
to have been laid down nnder somewhat similar conditions to Coal V
in the southern counties, and was often mistaken for Coal V in the old
reports. This coal horizon was never recognized by the older sur-
veyors, it either being overlooked or assigned to some other horizon.

Below Coal VIb occurs some 40 ft. of very variable strata, be-
ing shale at points and sandstone at other points. In places it is a
compact sandstone, extensively quarried for building purposes, and at
others a sandy clay shale, extensively quarried for the manufacture of
clay products. That these are not two distinet beds lying unconform-
ably together is readily shown by the two facies grading into cach
other at numerous places and sometimes within very narrow limits; so
quickly, indeed, does the change take place at points that a fault would
be suspected were not the exposure too clear to admit of such a propo-
sition. The two facies are well exposed at the Portland sandstone
quarry, near Worthy, and at the clay factories at West Montezuma and
Highland.* :

Below this sandstone is usually 10 to 20 ft. of shale to Coal VIa.
This coal here lies but a few feet above Coal VI, and in at least oue
place they are reported to be separated by only a thin clay hand. Coal
VIa resembles Coal VIb in being overlain by a black bituminous
sheety shale and generally by a little limestone. This limestone is sel-
dom more than 1 ft. thick and more often is less than 6 in. thick, or
wanting altogether. It is apt to be very shaly and ferruginous, being
often spoken of as an iron ore. This coal and its accompanying strata
persist over this area and most of the second area. It is a very per-
sistent bed, with a general average of about 1 ft. 6 in., and to the
south always showing a clay band in the middle. It is the coal called
“Coal M” by Mr. Cox in his report on Clay county. In northern
Vermillion county it has a thickness of 2 ft. 6 in. to 3 ft., usunally
showing its parting, and has been somewhat extensively mined near
Eugene. In Warren county it is usnally thin, though running up to
2 ft. 8 in. and at one point to 3 ft. ¥ in. In general its quality is
excellent, and it is mined at a large number of places, especially as a

" *See Plate X. Note the outerop of Coal VIb in the upper right hand corner of the
plate,
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blacksmith coal. The space between Coals VI and VIa varies from a
few inches to 20 ft., but in this area is usually under 10 ft. and fre-
quently under 6 ft. Where thin the space is all fire-clay, otherwise
some sandstone and shale occur in addition. At points on the Big
Vermillion and again in Clay county a thin, irregular bed of coal is
found in this space. It is usually only a few inches and nowhere over
1 ft. thick, lying in lenticular pockets of limited extent.

Coal VI in this area is an irregular, pockety coal, only here and
there workable, though at such times ranging from 3 to 6 ft. In War-
ren county it varies from 4 ft. 2 in. down to nothing. In northern
Vermillion county it ranges from 4 ft. 6 in. down. In Parke county
.in this area from 6 ft. down. For this area as a whole it will probably
average between 1'and 2 ft. Due to its liability to be.found of good
thickness at points in this area, caution should be exercised to ascer-
tain the extent of the coal of workable thickness there before prepar-
ing for extensive mining. For the same reasons it is not possible to
predict with any degree of certainty the thickness of this coal in un-
explored areas.

The correlation of the two coals in Warren county, designated Coals
VI and VIa, with the coals correspondingly named in Vermillion
county is far from certain. Stratigraphically, there is much similarity,
and, assuming the coal below them to be Coal V, the two coals would
normally be Coals VI and a higher coal.

132. THE TraNsITION from the first area to the second is well
exhibited in the numerous ravines along the west side of Raccoon
creek, in Parke county, from Mecca to Coxville. Plate XI shows the
gradual thinning of the coal from Coxville northward, until finally
the lower bench disappears; then the upper bench continues to de-
crease in thickness until, before Mecca is reached, it has become
pockety or absent, a set of conditions that continue to the north end
of the coal field. Coal VIa assists greatly in tracing this change.

~

o (q
133. TrE SEcoND AREA differs from the first, principally, in the 'S&_éfé ’
thickness and workability of Coal VI. The measures in this division
.acquire a thickness of over 175 ft. along the Wabash, from Clinton to
Terre Haute. To the eastward they are usually not so thick.

Coal VIb thickens up to 4 ft., though usually not over 2 or 3 ft.
thick. At the Buckeye shaft, near Clinton, three thin beds of coal
are reported to have been found at about the horizon of Coal VIb.
As these are found nowhere else, their presence here is problematical.

Coal VIa is found all over the eastern part of the area, but is lack-

ing in the western part. Where found, it is very uniformly from 1 ft.
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to 1 ft. 6 in. thick, with a clay parting about the middle and the black
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sheety shale roof with the thin ovérlying ferruginous limestone. It is
generally reported an excellent blacksmith coal. It lies usually not
many feet above Coal VI, but varies up to 20 ft. above, with traces of
a thin coal between at a few points.

Coal VI in this area appears to have originally been a continuous
sheet, though now much cut out along the edges by the present and
pre-glacial erosion. The coal runs from 5 to 9 ft. in thickness, aver-
aging between 6 and 7 ft. It is commonly divided by a band which,
where thickest, is seen to be about one-half shale and one-half clay.
In places this clay or “dirt band” runs out, but as a rule it is a con-
spicuous feature of the coal, being found at or below the center of the
coal; about 4 ft. of coal above and 3 ft. below would be a fair average,
though there is much variation from this. The next most constant
feature is a thin band of pyrite 1 ft. to 1 ft. 6 in. from the top. An-
other pyrite band often occurs near the bottom of the coal, and in
places a band termed the “blue band,” of bony, dirty coal, with some
pyrite, is found between the main band and the lower sulphur band.
At many places in northeastern Vigo county and Clay county there is
a tendency for the single main dirt band to split into two, with sev-
eral inches of coal coming between them.

This band of coal, from 2 to 6 in. thick, was seen to come in and
pinch out at several places. At the Bell mine, east of Coal Bluff, in
Vigo county, it is reported that the dirt band increased until it had
a thickness of 2 ft. At the Ray mine, east of Seeleyville, the coal has
two bands, dividing it into three nearly equal parts, while at the Parke
County Coal Co.’s No. 10 mine there is reported to be no band at all.
So that it will be seen that while this coal has a tendency to show a
definitely banded cross-section, there is much variation from the
type.

This coal is a strong steam coal, not as free from dirt and sulphur

as some of the coals discussed. Much care is required to secure the
removal of the dirt and sulphur, but where that is well done it makes
one of the best steam coals of the State.
" The roof of this coal is usually a blue shale overlain by sandstone.
Usually the roof is from fair to good. In places much trouble is had
with the lack of any roof but drift. The floor is fire-clay, with often
a little bone coal or black shale lying between the coal and clay. This
clay has a strong tendency to creep, making it necessary at many of the
mines to lay out the mine so as to overcome the difficulty.

134. Soutm or THE T. H. & I. RaiLway, over most of Vigo
and Clay counties, within the limits of outcrop of Division VI, the
country is not favorable to outerops, and little is known of this di-
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vision. It appears to grow thinner, however, so as to average under 4
ft. However, at the outlier at Middlebury it shows no signs of thin-
ning, ranging up to a reported thickness of 11 ft. Drillings at Lock-
port, or Riley, and at Piniento, or Hartlord, give Coal VI a thickness
of from 6 to 7 ft. At Middletown, Vigo county, drilling shows only
3 ft. 6 in. of coal, and in the northeast corner of Sullivan County
Coal VI is from 2 ft. to 4 ft. 6 in., as reported in drillings. The cxact
status of this coal in this area is thercfore very uncertain.

Coal VIb in Riley and Pierson townships of Vigo county attains
its greatest development, ranging there from 3 to 6 ft. in thickness,
overlain as usual with black sheety shale and up to 10 ft. of limestone.

At the south side of Vigo county Division VI very rapidly changes
[rom a thickness of 130 ft. or over at Pimento to 40 ft. at Farmers-
burg. The space between Coal VII and VIb has decreased greatly
at points east of Pimento, so that at one point there only a few inches
of fire-clay came between Coal VII and the limestone over Coal VIb.

135. Tur THirp AREA from Farmersburg to Edwardsport pre-
sents a basin of coal of remarkable uniformity. Division VI is in this
arca only from 30 to 40 ft. thick; and except in the north edge of
Sullivan county, where Coal VI has really not acquired the thickness
and details characteristic of the area, it is the only coal in the division.
Coal VIb disappears in the north edge of Sullivan county, being there
close to Coal VII, from which it is only separated by the fire-clay,
limestone and a little shale, or, in onc case, by only 1 ft. 6 in. of lime-
stone. In places the liniestone acquires a considerable thickness, and
it is fairly persistent near the top of Division VI all through this area.
Below it comes a massive sandstone lying unconformably on the roof
shales of Coal VI. Stratigraphically this is the same sandstone as is
quarried at Worthy, Vermillion county. It would appear that at the
end of the coal-forming period, the area involved settled enough to put
an end to the formation of coal deposits and allow fairly clean clay
mud to be deposited over the arca. After these had reached a depth
of fromn 10 to 20 ft., elevation took place and the freshly laid down
mud or shale was soon carved into crosion channels, often of some
width and frequently deep enough to cut into the recently deposited
coal. Subsidence followed with the influx of sand which filled up
these hollows, and as sinking progressed gradually accumulated as a
bed of sandstone. Some question has arisen as to whether the chan-
nels found in Parke, Fountain and Vermillion counties were not
formed at this time rather than later, and that the sandstone filling
the channels is really the same a# this sandstone lying above Coal
VI, in Division VI.
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Coal VI in this area ranges from 5 to 8 ft. in thickness, with an
average of about 6 ft. Three clay bands appear in the coal with
"great persistency, dividing the seam into four benches that maintain
great uniformity of thickness and, in a lcss degree, in quality. The
lowest parting comes about 1 ft. from the bottom, and the bottom
coal is apt to be shaly, so that in most of the mines it is not taken up.
The other two partings are from 4 to 10 in. apart and lie about mid-

way of the rest of the coal. The thin bench in the middle of the coal:

is often used to mine in as in many cases it is of poor quality, and
where removed the bench above will often sag down of its own weight,
until it can be easily broken up and removed, after which the bot-
tom bench can be wedged up. As indicating how persistent these
benches are in this field, it may not be out of place to give in tabular
form the thickness at a number of the mines and openings in this
aree.

‘ Toravr. || Uppee. | MininGg. || Lowkr. || BoTToM.

NAME AND LOCATION,

Inches.

Feet.
Feet.

T.9N,R. O W.— l
Berlin,Sec. 1........covvvvinninn,
Farmersburg, Sec.
Currysville, Sec. 35
Shelburn, Sec.34 ..
Lofton,Sec.25.........covvniinnnnnn 5

T.8N.,R.9 W.—
Sullivan, Sec. 2veevere e sl 2l 1]1w (ol 6l 1{1{ 1] o

T.6 N, R.9 W.— I
Carlisle, Sec. 10 ......oevvriinneennn, s| s | z] offo] T 1] 6| 1] 2

T.6N.,R.8 W,—
Ward, 860.12. ... coe eereeeeeeeennn, 4
Padgett,Sec.13 ...t 5

T.5and4 N, R.8 W —
Roots and Bensing. Sec. 14-5-8, 4
Edwardsport C. & M. Co., Sec.36-5-8, 6
Harrington Coal Co., Sec.2-4-8..... 1 6
Thurston, Sec. 2-4-8.................

T.9N,R.8 W—
Hymera, Sec.35 . ..., | 6
Stark, Sec.35 .. ..oiiiiiii i |5
Dick,Sec.30......covviiiiiiiiinenn 5

T.8N,,R.8 W —
Shep{lerd, SOC. 3. it e R
Star City,Sec.6 ............. ...,
Jackson Hill,Sec.10................
Bush Creek,Sec.31..................
Farnsworth, Sce. 32. N
Buell, 8ec. 35...
Ring, Sec.3.....
Wilson, Sec. 15
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The partings run from # in. to 2 in. or a little over, and will average
about 1 in. thick. In the cntries of many of the mines these arc very
distinet, often resembling parallel chalk marks on the black coal walls.
In some of the mines the bottom bench is little more than a bone coal,
while in others it is regularly mined with the other benches.

In quality this coal is much the same as in the “Big Vein” area.
[t tends to carry much sulphur, but usually in a form that allows of
its easy removal with a little trouble, when the coal will be found to
be a strong steam coal. Most of this coal would be greatly improved
by washing.

The roof is from fair to good, being usually good for a time, but
tending to come down badly in entrics long used. The floor is quite
commonly a black shale, occasionally containing thin bands of good
coal.

136. THE SourHERN AREA from Washington south to the Ohio
river appears to continue the stratigraphy of the area just considered,
except that Coal VI runs out, Coal VIb comes in again, and the lime-
stone over Coal VIb becomes very persistent. Coal VIb, while found
at points all the way from White river to, or almost to the Ohio, is
nowhere workable, nor is it quite persistent. The limestone over it
here very frequently lies directly on the coal and varies from a foot or
less to 10 or 12 ft. in thickness. One of the best exposures of the
limestone is just east of Newbury, in Warrick county. The space from
Coal VII to Coal VIb runs from 20 ft. down, but will generally be
only a few feet, in many cases only a foot or two of limestone, with or
without a little clay intervening. Coal VIb attains its greatest thick-
ness near Petersburg and Millersburg, reaching at those points 2 ft.
10 in. and 3 ft., respectively. '

Coal VI, which was found to be thin in the south part of Edwards-
port, appears to acquire a workable thickness only east of Washing-
ton, in Daviess county, and therc it has practically been worked out,
all of the coal now coming from that locality coming from Coal V.
It there reaches a thickness of 4 ft. or over, and is of excellent qual-
ity. Southwest of Washington it appears as a rider over the seam
being worked, being only a foot or two thick. In Pike county it is,
in most cases, absent, and where seen was, in a majority of instances,
less than a foot thick, though occasionally, as at Hartwell, thickening
up to 2 or 3 or even 3 ft. 6 in. This coal was last seen in going south,
near Scalesville, in northern Warrick county.

»
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Section 6. Division VII,

137. This division, with but few local exceptions, shows only one
workable coal, and that the most persistent in the State. The divi-
sion ranges from 60 ft. to over 140 ft. in thickness. In the northern
part shales predominate, in the southern part sandstones. This fact,
taken in connection with differences in the roof rocks of Coal VIT and
other features of the stratigraphy, seem to imply that the assumption
that what is called Coal VII is all at the same horizon, may not be
quite correct. In the north part of the area Coal VII can be traced
with little question from the “Horseshoe,” on the Little Vermillion
river, to West Terrc Haute. The strata here are mostly shales, with
often sandstone above, and near the top are two beds of limestone.
Coal "VII in this arca runs from 4 ft. to 5 ft. in thickness, without
regular partings, though locally sulphur bands arc often persistent,
and overlain with a dark or light shale in the north, but from Clinton
to Terre Haute with black bituminous shecty shale, like that over
Coal V, but which is frequently a true bone coal; this will run from
1 to 2 ft. in addition to the 5 ft. of good coal. The firc-clay under
this coal is apt to be soft when wet, and then exhibits a decided tend-
ency to creep. Drillings around Clinton indicate that there is a coal
horizon there about 20 ft. above Coal VII, and at places there also
appears in the black shale or bone coal over the coal a band of bone
that in places becomes a fair grade of coal. Neither of thesc coals are
of workable thickness or commercial importance. At the “Horseshoe”
‘there appears a 3 ft. 3 in. bed of coal only 12 ft. above Coal VIT,
which we have drawn in this division, but with the expectation that
further study, especially in 1llinois, will show that the upper bed is
Coal VIII.

From Terre Haute eastward and southward the conditions arc found
to have changed, yct it is believed that the strata arc correctly tied
up. Thus, it is thought that Coal VI has been traced from Clinton,
in Parke county, then down into eastern Vigo county and elsewhere
without question. It is also believed, though with less certainty, that
the correlation of Coal VIb at Seeleyville with VIb of Vermillion
county is correct. Coal VII in Vermillion county lies 40 or 50 ft.
above Coal VIb, while the upper workable coal at Seeleyville lies
about 30 ft. above Coal VIb. In this case Division VI is used to bridge
over the uncertain ground. From Seeleyville to Farmersburg, across
which much uncertainty exists concerning Coal VI, Division VII serves
as a bridge. Furthermore, the double limestones in the top of this di-
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vision in Vermillion and western Vigo counties appear in their proper
place in the sections in Sullivan county. Thus it appears well settled
that whether Coal VII from Terre Haute south to the Ohio river was
laid down in cxactly a continuous basin with Coal VII north of Terre
Haute, they occur at, at least, approximately the same horizon.

From Sceleyville south Coal VII continues nearly everywhere work-
able, seldom under 3 ft. thick, or over 4 ft., though around Seeleyville
and in northern Sullivan county running up to 5 or 6 ft. in thickness.
This coal was called “N” in Mr. Cox’s reports on Clay and Daviess
counties and Mr. Collett’s report on Pike county, but in Mr. Collett’s
reports on Sullivan, Knox and other places, was called “M.” Locally
it was called by other letters. From Seeleyville southward its roof is
irregularly shale and sandstone, with standstone predominating in the
division. The conditions following the laying down of the coal seem
to have been subsidence, with the deposition of mud or shale, then
uplift and extensive erosion, then sinking, with influx of sandy de-
posits. The roof is often or even characteristically very irregular and
full of rolls, so much as to seriously interfere with the mining of the
coal at most points where it has been mined, and in some cases the
lowest part of these rolls consists of a conglomerate. These rolls not
only render the roof uneven, but greatly reduce the average thickness
of the coal, so that coal which it would appear would normally have
been 4 or 5 ft. thick will average less than 3 ft.

The quality of the coal usually appears to be excellent in the area

~ from Seeleyville southward, being unusually rich and free from sul-

phur, but not a good coal to stand transportation. Partlyfor the reason
given, but principally because of the proximity of Coal VI of much
greater and more regular thickness, and of a better quality to ship to
market, Coal VII is not very extensively mined in Indiana. In north-
ern Warrick county the roof is again a black shale and not of a good
quality.

Section 7. Division VIII.

138. The old survey rccognized but one workable horizon above
Coal VI. In 1896 Mr. Scovell correctly determined that a workable
coal in Brouillet’s creek and Coal creek valleys was above Coal VII
or Coal “N,” and he applied to it the name of Coal “0.” This coal
horizon now becomes the basis of Division VIIT and will be called
Coal VIIL

9—(+BOL.
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‘Division ‘VIII has a thickness of from 50 to over 100 ft. It con-
tains from one to four coals, only the lowest of which is ever workable
and onl'y over limited areas in the northern pert of the field. Shales
predominate, though with a goodly mixture of sandstone and more
than the average of limestone. Coal VIII has a thickness of 4 ft. or
over up Brouillet’s creek in Vermillion county. The roof is much iike
the roof of Coal VII in the same area, being black bony shale one or
two feet thick. The coal continues workable southward into Vigo
t:ount‘y along Coal creek, but before reaching the center of the count
it becomes too thin to work. It continues so over al] the area to ch
sox.lth except in western Sullivan county, where it reaches a total
thickness of 3 or 4 ft., but so broken up by partings and the benches
80 poor as not to furnish more than a small amount of coal of work-
able character. The coals above seem to be of very uncertain charac-
ter, seldom more than one of them being present at any one point
They are usually overlain by black sheety shale with limestone above'
and are frequently of too bony a character to recommend themselvesf
However, in many places they are of good quality and where readily
gotten at are often dug in a small way. . The limestones near the top
of this. division are very persistent and can be traced from southwest-
ern Ylgo county to the Ohio river west of Evansville, where they are
quarried at many points for road material.

Bection 8. Division IX.

* 139, This is the division containing the Merom sandstone and any
overlying Carboniferous or Permo-Carboniferous strata, assuming at
present that no younger rocks occur there. This division contains
no coal, except it be in the basal conglomerate, obtained by erosion
from the underlying strata. It generally shows only sandstone in &
massive bed np to 75 ft. thick. Shale appears in placcs.
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XI. PALEONTOLOGY OF THE INDIANA ‘COAL FIELDS.
M. M, AND G, H. ASHLEY.

140. At the time of the early geological work upon the Indiana
coal figlds it was a commonly accepted belief that certain life forms
accompanied cexain coal beds, and the finding of certain fossils at
two distant places was considered proof of the identity of the accom-
panying coals. On this basis some of the coal beds of Pennsylvania
were by some believed to have originally extended not only all along
the Alleghany mountains, but to have covered a vast area stretching
to the west of the Mississippi. In this State the services of Mr. Leo
Lesquereux, the highest authority on Paleobotany living at that time,
were secured, and he accompanied Mr. Richard Owen on his trip
through the coal field in 1860, He not only traced the Mahoning
sandstone of Pennsylvania through the coal field, but determined the
stratigraphical position of all the coals met on their réconnaissance.

When, under Mr. Cox in 1869 and 1870, the coal counties began to
be examined with more care, it became evident at once that not only
were the former determinations unreliable, but to a large degree in-
correct. This Mr. Cox points out at some length in a paper rcad by
him before the American Association for the Advancement of Science
in 1871. Nevertheless in the following years considerable attention
was given to the collecting and identifying of the coal measure fossils,
and to a slight degree they appear to have been considered of value
in unraveling the stratigraphy, especially by Mr. Collett. The lists
of fossils so collected were usually placed in the columnar sections. o

At the time of beginning the present survey it was the writer’s feel-
ing that while the off-hand determination of species might prove of
litttle stratigraphic value, by a detailed study of all the minute fea-
tures of all the fossils found, combined with a study of distribution at
different times and of the probable migrations which had taken place,
it might be possible to trace the changing or modifying of some of
the forms which continued, the dropping out of other forms from
time to timme, and the gradual appearance of new forms, so that the
fossils would become of the highest stratigraphic value. For several
reasons it soon became evident that it would be impossible to make .
such a study. The fossils in the coal measures are not overabundant
and when found are usually very difficult to get out or to preserve.
Those in the limestone are usually very fragmentary, requiring not
alone considerable labor but much time to chisel them out, with but
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few, if any, perfect specimens obtainable. In the shale the plant re-
mains are often abundant and well preserved, but in such friable ma-
terial that in most cases special measures would have to be adopted to
secure their safe transportation to the laboratory. In view of these
facts it was soon evident that the fossils must largely be studied in
Place, and it became further evident that to do the work with the thor-
oughness necessary to secure results of value, this part of the’survey
alone would require many times the amount of time allotted for the
whole work.

Therefore no systematic attempt was made to either collect or study
the fossils, nor was any direct use made of them in working out the
stratigraphy. A possible exception to this general statement was the
use constantly made of them to determine the conditions surrounding
the laying down of the different rocks. In this way groups of fossils
have been of much indirect help in distinguishing a given coal bed
from the bed next above or below. But with every recurrence of the
conditions surrounding that given bed there is found a return of the
old fauna. To distinguish the different returns would be the desidera-
tum sought. To save space it has been the plan to omit all-names of
fossils from the columnar sections, but in response to many requests
the fossils reported in former State reports are here tabulated. In
doing this an effort has been made to so arrange the matter that there
should be shown, first, the vertical distribution as far as known (of
course, it will be understood that when a fossil is reported to have been
found in Division I and Division VIII, it is assumed to have existed
all the time between); second, the horizontal distributions; third, the
habitat or environment of each species as expressed by the character
8f the rock in which it is found.

The following tables in the main have been prepared by Mrs. Ash-
ley. There is given under each county, first, a list of localities at
which fossils have been found, then a list of the fossils arranged to
show the distribution among the several localities, the divisions in
which they occur and the character of the rock in which they occur.
In these lists all mention of fossils in which specific names are not
given are omitted; and all cases where doubt existed, as to the horizon
at which a fossil occurs, or some other factor, have been omitted. Fol-
lowing the county tables is given a summary table which practically

- gives all the facts of interest to the general reader. In this table the
X is used in all cases where the given species has been reported less
than five times at any horizon or in any rock; if reported more than
four times, the number is given.
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The tables are given for what they are worth. The attempt to ascer-
tain to what general conclusions they led was abandoned after a brief
study, as it was evident from our knowledge of the field that the data
were not of a character or of a quality to secure safe results. To give '
a single illustration: From the table it might appear that what we
have called the marine black shale fauna was as much or more charac-
teristic of Division VI than of Division V, whereas our field notes
would suggest that this fauna is found many times in Division V for
every once it is found in Division VI. Such discrepancies, which are
abundant all through the table, are due principally to two causes:
first, lack of balance in the character of the work done in different
parts of the field, some areas or divisions Having had their life worked
out with some completeness, while others have barely been touched or
entirely neglected; second, even in the areas best worked out, it would
seem that at only a few of the places where fossils were found were
specific determinations made, or at least published, the majority of
the places being passed with a notice of “fossiliferous” shale or lime-
stone or whatever the rock might be, or by such statements as, “The
black shale contains the fossils usually found accompanying this coal,”
with a mention often of generic names, which, as stated, are omitted
from this table.

The broad vertical and horizontal distribution of the more com-
monly reported species is readily noted from the table, also the exist-
ence of two faunas, the first characterized by the presence of fish re-
mains, cephalopods, and such pelagic forms as aviculopectens. This
I have interpreted as an “advance guard” fauna, or a fauna which,
from a greater ability to move rapidly into new territory, would be
the first to appear after an incursion of the sea. They in turn would
be followed by the more abundant but slower-moving brachiopod
fauna which ushers in a period of limestone forming. It will often
happen that the former fauna will persist after the encroachment of
the brachiopod fauna, the limestone showing a certain mingling of
the two faunas. It is probable that closer study would result in di-
viding the fauna into still finer subdivisions. No divigion has yet been
made of the flora. The predominance of Lepidodendrons in the sand-
stones and many similar possible facts are matterg of note in the field
work, but there are as yet too few data at hand to allow the formulat-
ing of definite or general laws in regard to the matter.

150. Abbreviations: 8. S.—sandstone; L. S.—limestone; sh.—
shale; Bl.—black; Bl. sh. L.—black shale with land flora; Bl. sh. M.—
marine black shale fauna; cale. sh. or cl.—calcareous shale or clay, in
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the latter case usually the decomposition product of a limestone; Fe.—
iron or ferruginous, Fe. L. S.—ferruginous limestone; sandy shale is
marked shale, and shaly sandstone is called sandstone; CI. sh.—clay
“shale.

151. Cray CounTy.

List of localities—

1. Elking’ place, Bowling Green, shales above Coal I.

2. John Andrews, Sec. 30, T. 13 N, R. 6 W., limestone over
Coal V.

3. South of Staunton, black sheety shale over Coal VIa.

4. DPeter Barrick’s, southeast of Clay City, in ironstones im
shales over Coal IV,

5. A. Harstein, north of Coal City, limestone over Coa] V.

6. A. Phipp’s bank, 8. W. of S. W. of Sec. 30-10-6, black
sheety shale over Coal V,

7. Mr. Gray, Sec. 3-9-6, limestone over Coal V.

8. Markland shaft, Clay City, shale over worked coal, Coal

111,
= | S
LOCALTTIES . o e e s e ‘ ) ) , 3 4 5 6117 8
————— — S— "|7 - — ! ——
DIVISIONS ...\ oee oot IV ‘vu IvV? VIV v ap
PLANT.E. i
Asterophyllites equisetiformis, Cl.sh .................|.... ....

Cordaites borassifolius,Cl.sh............
Cordaites diversifoliug, Cl.sh..
Neuropteris hirsuta, CI. ab.

Nouropteris hirsuta, Bl. sh. L
Neuropteris Joshi, Bl.sh.L..
Neuropteris rarinervis, sh.
Pecopteris arborescens, Bl. sh. L..
Sphenophyllum schlotheimi, CI. sh.. el . .
Sphenophyllam sehlotheimi, Bl sh. Lo I x o] i

MOLLUSCOIDEA. - |

BracHIOPODA.

Chovetos mesolobus, I..S.. e b X
Chonctes granulifer, L.S..... .00 00
Derbya crassa, L. S.. ... . PO RN D
Productus cora, I..S...
Productus costutus, 1. ¢
Productus longispina, |
Productus punctatus, L. S
Productus semireticulntus, L,'S
Rhipidomella peeosi, L.S............ .. i
Reticularia perplexa. L S Z T S S
Seminula argentes, [.. S ~ ................

Spirifer cameratus, L. S..............

Spirifer camoratus, Bl. sh. M..

—
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CLAY COUNTY—Continued.

LOCALITIRS oivtiei i i eae s - G 1213 4 5 | I 7 \ 8
DUVISIONB. ... voee oo e e e e |I|V|VI|IV? v]v, v|m>
— I —
MOLLUSCA. '. | ) ' !
LAMRLLIBRANCHIATA. .
Aviculopecten rectilaterarius, Bl. sh. M X v | X e
Aviculopecten fragilie, Bl.sh. M.. Do PPN, I [ SSyArH | ......
Myulina perniformis,-Bl.sh. M. e X P P e
Nucalana bellistriata, L.S ................ ol PPN RO RO SR -4 r Xl
G ABTROPODA. ' ‘ ! !
Bellerophon carbonarius, Bl.sh M. ... .............. P X e |' ..........
P)eurotomanagmynl)ensla, Bl.sh.M................. e P B S T |, ..........
CEPHALOPODA. . [T
Nantilus decoratus, Bl. sh. M. l
‘Orthoceras rushense, Bl.sh. M. RO . l .. |
PALEOSTRACA. ‘ l ‘
Phillipsia sangamonensis, Le S, ieeii [EE PO [T \| X?¥......
PISCES. | ‘ ‘ Ll |

Petrodus oceidentalis, Bl.sh. M................. ... i ............ Lo | ¥ | ..........

152. Daviess CouNTy.

List of Localities—

1. Near Murry’s, on White river, limestone and calcareous
shale over Coal V.

2. Scale’s mill, on Sugar creek, below Alfordsville, limestone
above Coal IIIb.

3. Critchlow bank, east of Epsom, calcareous shale over
Coal V. B

4. High Rock on White river, cherty limestone above Coal V.

5. Wilson’s mine, near Washington, limestone above Coal V1.

6. Washington, roof shales of Coal VI.

TUOCALITIES (on ittt it ottt e et et et e et e e et JI 213145 6

DIVISIONS .« ittt e et e ee e e e s e e e .V Illl v

PLANITzE. ' / f ( I / |

Alethopteris loncbitica ("2 Clush........ooii i e Lo
Asterophylites sublaevis ( ) Cl.sh. . . |
‘Neuropteris hirsuta, Cl. sh ; |
Neuropteris loshi, Cl. sh.
Peco teris arboresceus, Cl
illaria reniformis Cl, sh. | :
%enopbyl]um scholothelmi, Cluah.. X
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DAVIESS COUNTY—Continued.
LOOALITIRB. ettt vttt it v iee e et et e et e s 1 2 ‘ 3 4 5 6
|
DITISIONS 1ttt ot ittt e e i e e s VIII V|V \'I!VI
CELENTERATA, l ‘
Lopbophyllum proliferum, Cale.sh............coovveniiiiiniiin, X P PRI P
MOLLUSCOIDEA.
Bracuioropa, i

Chonetes mesolobus, L. S
Chonetes mesolobug, Cale.sh.
Productus cora, L. S...
Productus cora, Cale.sh.
Productus longispina, L
Productus longispina, Calc. sh
Productus punctatus,
Productus punetatus, Cale.sh............... e
Productus semiretieulatus, L.S ............ F
Productug semireticulatus, Cale.sh....................coiiiiiin
Reticularia perplexa, L.S.............. . i
Rhipidomella pecosi. L. S................. oo i i
Seminula argentea, L.S........ e e e [ PO S DN
Spirifer cameratus, LS. ... o e e

DX XXX XX

MOLLUSCA.

LAMELLABRANCHIATA.

Aviculopecten providencensis, L.S................... D P DY RN PO PR
Aviculopecten providencensis, Cale.sh.......................ool. b G PPTSN (RRN PURRY PORIN PR

Bellerophon carbonarius, L.S............ ... oiiii i X oo X
Belleropbon carbonarius, Calc. sh |

Bellerophon montfortanus, L. S...
Bellerophon percarinatus, L.S.........ooooiiiiiin v i i oenn

Orthoceras rushense, Calec.sh..
Orthoceras rushense, L. S......... [

Euproops danae (?), Cl.sh.......oooiuiiiii i i e

(G ASTROPODA. !

CEPHALOPODA.

XX

PALEOSTRACA.

ENTOMOBTRACA. ‘ |

153. Dusois CoUNTY.

List of localities—

1,

A i il i

Keshner’s mill, Sec. 18-2-5, limestone over Coal IIIb.

S. Dillon’s, Secs. 5 and 8-2-5, limestone over Coal IIIb.
Near Kellersville, limestone over Coal I1Tb.

Knoxville, east end of mill dam, shale Div. I.

Same, bituminous limestone, Div. I.

Mrs. Conley’s, Sec. 16-2-3, limestone over Coal III.

N. E. } of Sec. 21-2-3, bituminous limestone over Coal III.
Anderson Valley, Sec. 34-3-4.

Kemp, Secs. 31 and 32-3-5, limestone over Coal (?).
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LOOALITIES . ..ot vin e et v it i it e enee s ll 2|3‘456i7|89
DIVISIONS. ... .o\ oo eeee et et ‘m IO |1 0T 12
| : |
. =t =~
PLANTZE. i \ i .
Alethopteris serlii, Cl.gh..........coovii o[ e EPPE 3l s =Y | P
Cordaites borassifolia, Cl.s8h ............eierneronilonns “| X l ........
PROTOZOA. ! ‘ l
Fusilina eylindriea, L.S. ..o cvvieiii i | ........ | AT T I feee X
MOLLUSCOIDEA. A !
BrACHIOPODA, | ) | | ‘
Dorhya crassa, L.S..........oooviii i : |
DxelnsmabovidonsSL.S T, | | . N

Productus cora, L

Productus costatus, L.
Productuslongispina, I.
Productus punctatus, L
Productus semireticulatus
Reticularia perplexa, L. S.
Seminula argentea, L .
Spirifer cameratus, L.S..................o. ..l
Spiriferina cristata, L. S................. el

MOLLUSCA. |
LAMELLABRANCHIATA, |

Aviculopecten indianensis, L. S...........
Aviculopecten providencensis,L. S

et LS ’ ........ :'”'V'”.""'"l

Edestus vorax, L.S

154. FounTaIiNn CoUNTY.

List of localities—
1. Thomas mine, Silver Island, limestone over Coal V.
2. Coal Creek P. O., shale over Coal IV.
3. Silver island, limestone over Coal V.
4. Yeddo, limestone over Coal V.

LocaLITIRS

Divisioxs

Alethopteris lonchitica, Sh............... . ..
Neuropteris hirsuta, Sh......... ..

Sphenopteris crenata, Sh................... L. l
MOLLUSCOIDEA. L

BRACBIOPODA,

Chonetes mesolobus, L.S...............o.cooiiiiinnn.nn.

Productus longispina, L.S......

Productus nebraskaensis, L. S..

Productus punctatus, L. S......

Productus semireticulatus, L. S.

Seminula argentea, L. S.........

Spirifer cameratus, L.S..... ..ottt e
MOLLUSCA. |
G ASTROPODA. |

Bellerophontearbonarius, L. S...... oo i i e X l ve
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155. GissoN COUNTY.

List of localities—
1. Hazelton.
2. “Dripping Spring,” W. A. Walter’s land, Sec. 33-2-12,
shaly limestone VIIIa.
3. Northeast of Tafftown, Sees. 4 and 5-2-10, bituminous
limestone, Div. VIII.
4, Kurtz bank, Sec. 5-2-10, Div. VIIIL
5. Patoka, Sec. 25-1-11, bituminous limestone.

T | I :
JLOCALITIES. ..ot ot et e ees et e et iias anes cans e aes oo | 1 2 3 ' 4 i 5
P i 5
' i ! ]
DIVISIONS . . et et eete et et e e et e e e ........|VIII IVIII !VIII VIII lVHl’
- = -
COELENTERATA. | |
Lophophylium proliferum, L. 8. ... b | [ | X
Lophophyllum proliferum. L.S.el....oooooiiiiiens O I R | ......
MOLLUSCOIDEA. _ ‘
BRACHIOPUDA. !

Chonetes verneuilianus, Bl.sh. ...t |
Orbiculoidea discus, Bl.sh
Productus costatus, L.S
Productus longispina, L
Productus longispina, L.8.cl...............
Productus semireticulatus, L. 8.
Productus sewmireticulatus, L. S.el..........
Reticularia perplexa, L.S..........

Seminula argentea, L. =.....
Seminula argentea, L. S. cl..
Seminula argentea, Bl.sh..
Spirifer cameratus, L..8.....
Spirifer cameratus, L. S.cl.
Spiriferina cristata, L.S.... ... i

MOLLUSCA. , ’ ; ’

\
.
LAMELLIBRANCHIATA. | |

Nucul: inflata, L. S.....
Nucula inflata, Bl.sh....... |
Nueulana bellistriata, Bl.sh.. ... | ...... e X

(G ASTROPODA. ; ) |

Bellerophon earbonuriug, L. S. ... | ISR P | ............
Bellerophon carbonarius, L. S. cl. |
Bellerophon carbonarius, Bl.sh...
Bellerophon montfortanus, L. S..
Bellerophon montfortanus, Bl. sh..
Be]lerorhon montfortanus, L. S, cl..
Bellerphon percarinatus, L. S. cl.
Macrochilina primigenia, Bl. sh.
Macrochiling primigenia. L. S....
Pleurotomaria gravillensis, Bl. sh..
Pleurotomaria phrerulata, L. S. cl.
Pleurotomaria spheerulata, Bl.sh..
Pleurotomaria sphrerulata, L.S.... .
Pleurotomaria tabulata, L.8.cl.. . i
Pleurotomaria tabulata, Bl.sh........... ..o AU P P |
|
i

CrPHALOPODA. |
Orthoceras rushense, Bl.sh....... ... i eeens |
PI1SCES. |

Petrodus occidentalis, Bl.eh. .. ...y

‘Cordaites borassifolia, Cl. sh
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156. GREENE CouUNTY.

List of localities (Cox, ’69)—
1. Phillips’ mine, Sec. 20-6-4, shales associated with Coal I.
2. Limestone accompanying Coal V,in T.8 N., R. ¥ W.

TUOCALITIES «uvt e e e ee e ettt et e et e et e e e et e e e e e e ‘ 1|2
D2 R 13 15 - | TV
N — o ’ |
PLANTA.
Calamites canniformis, Cl 8D ...\ oivttieet et e e e e e X
MOLLUSCOIDEA.
BrACHIOPODA.
‘Chonetes mesolobus, L.§....... X
Derbya robustus, L. 8.... . .. X
Productus carbonarius, L S X
Productus cora, L.S .. X
Productus semireticulatus, X
Seminula argentea, L. 8.... | ...
Spirifer cameratus, L. S. ... .. e e X
MOLLUSCA.
LAMELLIBRANCHIATA.
Nuecula inflata, L. S e e s X
(GABTROPODA.

Bellerophon carbonarius, L. S ... ..cooiii i || X

157. Knox Counry.

List of localities—
1. Allen & Foulk’s bank, fec. 9-1-8, clay shale, Div. VII,
2. Edwardsport, Sec. 1-9-4, limestone and calcareous shale,
Div. V.
3. Cox hill, Sec. 8-4-8, limestone, Div. V.
4. Edwardsport, Sec. 1-4-9, limestone, Div, V.

Localities : 12 ‘ 3 " 4

Divicions

Alethopteris serlii, Cl. sh

Neuropteria hirsuta,Cl.gh.............. ...

Pecopteris arborescens, Cl.sh ...........

Sphenophyllum schlotheii, Cl. ¢h
CELENTERATA. {

Lophophyllum proliferum, L. S.,Cale.sh.............. et I | ...... l X
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KNOX COUNTY—Continued.

LOCALITIES ...t i 1 ‘ 2 3 4

DIVIBIOND coi ittt ettt it et st e eeaie e e e et anes cae as VII‘ \ VIII‘ A

MOLLUSCOIDEA.
BracHIOPODA. |

Chonetes mesolobus, L.S............. ...
Chonetes granulifer, I, §.........
Derbya crassa, L S and Calc. sh.
Productuscora, L.8S... .....................
Productus costatus, L. 8. and Cale.sh......
Productus longlspma L S
Productus longxspma. .S andCale.sh..
Productus punctatus, LS. oveeinnienaenns
Productus punctatus, L. S and Calo. sh
Productus semireticulatus, L $ .
Productus semlreuculatus, L.S.
Pygnaxutah, L.S................
Pugnax utah, L S. and Cale. sh .
Reticularia perplexs, L. S .......
Seminula argentea, L. 8§ ......................

Spirifer cameratus, L. 8. and Cale.sh.........
Spiriferina oristata, L. 8. and Cale.sh ............ ..o,

G ASTROPODA.

Bellerophon carbonarius, L. S.and Cale.sh.....ooovovvivennen oo, D S PO PR
Bellerophon carbonarius, L § .........coiciiiiiiiiiiiininns ci]eennen fieeei e X

CEPHALOPODA.

Orthoceras rushense, L. S, and Cale.sh.......covvviiiienn i |enenne DS PO PR
Orthoceras rushense, L. S ...........ooiiiiiiiiiiiiiiiiniin e ]onnens|ovenaboennns X

158. mnTIN - CoUNTY.

List of localities (Cox, *70 and "69)—
1. Crim’s coal bank, Sec. 7-2-3, roof shales of Coal I (7).
2. Rollin’s coal bank, See. 9-5-3, bluish clay shale with

Coal T (7).
LOCALITIES. .« o oen e eee e e e e e et e e e e 1 ‘ 2
7 . I
D002 - (3 ' 17 1?
|
PLANT.E | |
Asterophyllites sublevis, Cl.sh............... i X
Calamites canniformis, Cl.sh.......... N e s s | X
Cordaites borassifolius, Cl.sh........ X
Lepidedendron elegans, Cl.sh. .

Neuropteris loschi, Cl. sh.

Neuropteris hirsuta, Cl. sh
Pecopteris arborescens, Cl
Sigillaria menardi, Cl. s .
Sphenophyllum schlothelml Cl.sh....

XXX
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159. OraNGE COUNTY.
List of localities—
1. Thos. N. Bronxton quarry, Sec. 5-1-2, in Mansfield sand-
: stone.

2. Osborn quarry, at French Lick, Mansfield sandstone.

3. Bedster quarry, Mansfield sandstone.

4. Dishman quarry, Sec. 23-3-2, Mansfield sandstone.

5. Mansfield sandstone in county in general (Cox, *75, p. 7).
LOCALITIRB.. ...t o i e e e ey e l 1|2 l 3 ‘ 4 5
DIVIBIONS oo ..o e e } I|I(1]1I ‘ I

PLANT.E.
Lepidodendron clypeatum,c.f.,S. 8
Lepidodendron dic olomum S.8. X
Lepidodendron rushvillense, S.S. X
Lepidodendron veltheimianum, S. S
Lepidodendron vestitum, 8.8........... e
Lepidophloris crassicaulis, S.8............o.. RS P PR PO DU B4
Neuropteris biformis, S.5........cccociiiiiiiiiiiinn,
Neuropteris elrodi, 8.S......... e e e RO R PN PO ¢
Pseudopecopterislatifolia, S.8. ..ol e e X
Pseudopecopteris muricata,$.S........ ... 2.
Sphenopwns hoeninghausii, S. S ..........................
Sphenopteris tridactylites, S. S. ... e e e [ O PN
loden FOM MINUB, 8. S ittt i i e e e e, PR PR PO PO 4
INSECTA
Paoli vestusta, S. S......coiiiiii i e i e X

160. OweN CoOUNTY.
List of localities—
1. Outerops of Coal V, with black sheety shale and argilla-
ceous and bituminous limestone over; near Clay City.

LOCALITY ..o iiee e e e e e e e e e et ke e eat e b aree e e 1
DIVISION . Lottt e e e e e e b e e | Vv
i
CELENTERATA.
Lophophyllum proliferum, L.S. ... ooiiiiiii i e e e e et X
MOLLUSCOIDEA.
BracHiOPODA.
Productus corn, L. 8. o it i e e e e e e e pd
Productus costatus, L.S.................. e e, X
Productus longispina, L. S .X
Productus semireticulatus, X
Reticularia perplexa, L. X
Sewinula argentea, i,. S. A X
Spirifer cameratus, L. S | x

PISCES.
Petrodus occidentalis,” Bl ah. M. ... o i e e X
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161. ParkE COUNTY.

List of localities (1-5, E. T. Cox)—

1. Sand and Sugar creeks, limestone over Coal V.
2. Jose Butler, Sec. 7-15-8, concretionary limestone over Coal

VIa.

Productus muricatus, L, S...
Productus nebraskaensis, [..
Productus semireticulatus, L. S
Reticnlaria perplexa,L.S.............. ..
Seminula argentea, L

Spirifer cameratus, L. S

3. Same, black sheety shale over Coal VIa.
4. Same, black sheety shale over Coal Va.
5. Same, black shale passing into limestone, over Coal V.
6. Jackman, Sec. 7-14-7, limestone over Coal V.
. . T
LOCALITIES ..ot e e j1!2}354,5|i6
DIVISIONS - e e oo e e e e, | VvIviv i Vv
C(ELENTERATA. ! ! ;
Lophophyllum proliferum, L. S...... ... DXt - X 1.
ECHINODERMATA. 1' '
Eupachycrinus tuberculatus, L.S...............0 oo [ X ‘ ..... deicas
MOLLUSCOIDEA. ‘
BRACHIOPODA. i
Chonetes mesolobus, L.S..........o o il e XX
Productus cora, ..S....... { L X
Productus costatus, LS. .. L X
Productus longispina, I.. S e X
]

MOLLUSCA.

LLAMELLIRRANCHIATA.

Aviculopecten rectilaterarius, Bl.sh. M........ .............. ..

G ABTROPODA.

Cardinia fragilis (7),Bl.sh. M. ... ... . oo ‘

Bellerophon earbonarius, L. 8. ...

Bellerophon montfortanus, .. S. ......

Bellerophon percarinatus, L.S............. ...,
CEPHALOPODA.

Orthoceras rushense, I..S....
Orthoceras rushense, Bl. sh. M...

PISCES.
Petrodus occidentalis, Bl. sh. M....................... ... Vo

[0 1O
o

X
g
sown| X
X |....

\
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162. PEeErrY CoUNTY.

List §f localities—

1,
2.

Godfried Everard’s, Secs. 10 and 11-5-2, bituminous brown

shales over Coal 1.

Cannelton, clay shales overlying Coal II.

LIOCALITIBE o eter ottt ettt et e e ettt e e e et et et e e e e 1 ‘ 2
DIVISIONS « .o e e e e ee e et e e e e e e e e e I I I
PLANT.E. ,
|
Neuropteris hirsuta, Dk.sh. L. ..o i e i S B
Neuropteris loghi, Dk.sh. L. oo e e e e s X
MOLLUSCOIDEA.
BRACHIOPODA. ‘ t
I x

Lingula umbonata, Cl.sh. .. ... . i i i i e (PP

163. PigeE CouxTy.

List of localities—

1.

w

®

Hosea Alexander’s, Sec. 4-15-8, gray clay shale overlying
Coal VII. .

Sand hill, Sec. 22-1 N, 8, clay shale overlying Coal VII.

Same, ferruginous limestone over Coal VIa.

Dr. Posey’s, Sec. 12-1 N,, 8, magnesian limestone over
Coal V.

River bank, Sec. 13-1 N., 8, ferruginous limestone over
Coal VIa.

G. W. Thomas, Sec. 31-1 S., 6, dark shale and black sheety
shale overlying Coal IIIb.

T. C. Milburn, Seec. 35-1 8., 7, shales (?) over Coal IIIb.

Wells & Whitman’s mine, clay shale overlying Coal V.

Powers and Tevault farms, Secs. 16 and 17-3 8., ¥, magne-
sian limestone over Coal V.
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LOCALITIEAS st v o tvhihcnnan o L inh 0t i a s e 112 3 4.516

DIVISIONS 1ottt tieit it ie e e e v VII VI VIV YVIII
| |

PLANT.T.

Alethopteris serlii, Cl.sh...............oo i ool e L
Asterophyllites longlfohus Cl sh . .

Cordaites borassifolin, Cl. e
Cordaites horassifolia’, BI. sh
Cordaites diveraifolius, Cl. sh.
Neuropteris ccllinsi, Cl. ah..
Neuropteris hirsuta, Cl. gh..
Nouropteris rarinervis, Cl. s
Pecopteris arborescens, Cl. sh.
Sphenophyllum schlotbeimi,
Trigonocarpum oliviforme, S. &

COELENTERATA.

Chetetes milleporaceus, L.S......................... L
Lophophyllum proliferum, L.S.. ... ... ..o o,

MOLLUSCOIDEA.

BraCHIOPODA.

h.

Chonetes mesolobus, L.S.... ... ..o \I ........
Lingula umbonata, Bl.sh. ............. ...
Orbiculoidea missouriensis, Bl sh. M
Productus costatus, L J
Productus punctatus, L. S,

Productus semireticulatus. L. S.........
Reticularia perplexa, L.S...............
Seminula argenten, L..S. ... ... 10
Spirifer cameratus, L.S.................... ... .ol

MOLLUSCA.
LAMELLIRRANCHIATA.

Aviculopecten providencensis, L. &
Pseudomonotis hawni (?), L.S........

CRPHALOPODA, .

Nautilus decoratus, L. S., Bl.sh. M.............. ...l | X e XX
PISCES. . |

Potrodus occidentalis, Bl.sh. M. ....................[.... | ..l ‘ X ool

164. Posey CoUNTY.

List of localities—

1. New Harmony cut-off, Div. VIII (Sampson collection).
Gluck’s, S. W.  Sec. 32-6-11, calcareous shale, Div. VIIIL
Helfert’s, St. Wendell, black sheety shale, Div. VIIL
New Harmony, Div. VIII.

Macadoo creek, Div. VIII.
Blairville, on Big creek, Div. VIII.

S v W
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. | e |
Locunmsy.............................,..............l 1 2 I3 4 5 * 6
: — :
DIVIBIONS ... .yeeceveeseeeensneeaenneniineeresneeeneee oo, VIITIVITT VIXU|VIID VIIIIVIIT

) . | |

PLANT.E.

Asterophycus doxi,
Dxdymopﬂylluﬁj owem S
Didymophyllum oweni, §
Paleophycus milleri, L. S .
PROTOZOA. | |
Lophophyllum proliferum......o.oovieviaiiniennneens | D" PR U (R PUUUIN PR
MOLLUSCOIDEA.

|
BRACHIOPODA. } ‘

Productus costatus..........oooviiiiiiiiiit i,
Productus longispina........... ..ot iiiiiniiiiiin e
Productus punetatus..............o
Reticularia porplexa, Cale.sho ...
Rhipidomella pecosi, Cnh qh ............... E
Seminula argentea.. R
Spirifer cameratus....... ... ciiiiiiii

MOLLUSCA.

LAMELLIBRANCHIATA.

Cardlomorpha. wmissouriersis, Bl.sh. M..................
Monoptoria longispina, S

Nuoula inflata, Bl. sh.
Pernopecten avioulatus............oooiiiiiii i,

G ASTRROPODA.

Bellerophon carbonarius................c.oooo oL
Bellerophon montfortanus.
Bellerophon percarinatus..
Pleurotomaria carbonarius.
Pleurotomaria grayvillensgis.....................

Pleurotomaria spheerula.................... .. |
Pleurotomaria tabulata.................co i

CEPHALOPODA.

OrthoCeras rushense . . .. ...ovveoseeeeeereseeeennnn, S | S A SO
PISCES. | | ‘

Potrodus occidentalis, Bl.sh. M...........coooiiiiiiiiii iiiees oaa. T N PO PR

165. SvurLLivan CouUNTY.

List of localities—
1. TFerree’s, Sec. 4-7-9, shelly limestone, Div. VIII.
2. Merom hill, See. 18-7-10, limestone.
3. Merom hill, Sec. 18-7-10, clay shale.
4. Turman’s creek and branches, T. 8-10, productal limestone,
Div. VIIL
“5.  Eli Dix’s, Sec. 35-9-10, black clod. .

10—GEoL.
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®

10.
11.

12.
13.
14.
15.
16.

17.

18.

REPORT OF STATE GEOLOGIST.

Badger’s mill, Sec. 25-9-11, productal limestone,
in rock not designated, Div. VIII.

On Parker creek, Sec. (?)-9-10, limestone (?), Diy.

On Parker creek, Sec. (?)-9-10, clay shale, Div.

Mr. G. G. Taylor, Sec. 19-6-9, bluish-gray limestone, Div.
VIIL -

Pioneer shaft, Sec. 27-9-9, clay shale, Div. VII.

Shelburn shaft, Sec. 34-9-9, calcareous roof shales, Div.
VIIL

Standard shaft, Sec. 27-9-9, limestone clay, Div. VIII.

Standard shaft, Sec. 27-9-9, clay shale, Div. VII.

Banholzer’s shaft, Sec. 30-9-8, limestone clay, Div. VI.

Barnes’ bank, Sec. 13-8-8, limestone, Div. V.

D. Ring and Jno. Everhart, Secs. 3 and 4-8-8, dark cal-
careous clay, Div. VI.

D. Ring and Jno. Everhart, Secs. 3 and 4-8-8, limestone,
Div. V.

Berlin’s shaft, Sec. 1-8-9, clay shale, Div. VII.

SULLIVAN COUNTY—Continued.

COAL DEPOSITS OF INDIANA.

147

- s
2 =~ Do
- C.
—3 —_— = & -
R / Dl
| ! :
° ] = i
=1 ™ D
2 | : e
| = 1 L
) = : e
o e
i BB
o — <
— —~ o
== ifre. -
~ .
=Tl i X
> :
= :
= ~ XX X :
=3 > | :
e R e
— A -
® = : RS D
- > R S :
[ : Dl R
@ M : : DL
|_= : :
— R : Do
== : I : XX
s b R : -
S =} : :
_ it =T : :
w O : :
— : .
~ : | N :
[ : :
= | 8 z z
S - 5= S . —
= . : Lo Dl
A : : o XX
= : - G -
—_ = | X X
Ell - o _ :
: : . < . e
N : ;‘s. o B ."E;
. : L ‘5 C. S .
: : 5 D e mE g
; : : £ © G : 4 %,
. : ‘ ~,°-Eo-g-g€.a c e g . D H 0 &g
: : gols . L s LR E € € -0 2 .
. N ' (< t'c!‘-_-_,-—-—._:a-c =ael e o oA EE e S
: : 138 C00N ™ 00 528 I ol = 55 o & By !
: : B Sl ES L et e 2 e N = 23S e
: : CoCorvmgenweeOoSYY © 1 g £E O S 3w
: . Z T pesl SC T e = °L X ]
: : ®- Sog— % O o &= s =] X
: : < ScARESZESVLE=DE O £ B == S G oo e
: . = S esgts 5 eSS S - a 2 8 S QA 2 2w .3
: . =, eggoeu—u——é:._nEESgn & 2 = £y Q£ 28988
: : = —SgiezErkk = M clu=n
. - WOwxOduLogteh oS gog o B =4 =3E=
: . naog:?a%;gse-gog a 5 B8 = 53T
. N casSagbk> EZ o= - as o=
: : —eS=89ssmxmd o aT > == g2 38
1! . BAR P, oD E R LRy © s o2
=1 3 EROOQEBORRY L ARy = w & %
= P L8809y o b arn ] SEal
sl & da!ﬂ-ﬂ-.~“-'cn.n.n.3‘-o¢° = 2 a0 - B
5 o =00 R I co0ondaz® = co ox g3
2 = S3ncdesTPpPa9gg = a.a S8 52
S 5ol cecS 8PP Ea538T S ag = ot SR
s = | C02w3S6Q000 0% 55 = QQ L2t
= i A CCCCOOCS L RALLLARS x = [S=1= =)




149

COAL DEPOSITS OF INDIANA.

REPORT OF STATE GEOLOGIST.

148

............... gt ‘g1[BIUOPIOD0 sapoxjeJ

*SEOSId
..... e *o|BD ‘T[My(08 (SOPLYIWLLY) BisdI1A
*VOVULSOATVd

gs o) ‘08UeYsSNI $RIGI0TIID
10 °g *1T ‘sn3e1009p SNIINEBN
- gs *9[®) *#0JBI008D SN[IINBY
seehee g er] ‘STYBIOINP SR{IINBN
*YA0JOTYHIND
....... § °1T ‘e18[ngy) sLIBWOJ0INAL
+ @ ‘SNLIBTO0QIEd RIIRWOJ0INA[
st § 1T ‘81119813 BUI[IQOOIOBIN
--oog v ‘susosniqng snpggdwony
-ys o8] ‘enjvuIBOIed TOYA0I8|[0f]

I PR 0 '8 " ‘snumIop uow uogdols|[og

*cor@ ] ‘snusjaojInom uogdole[reg
‘g *o[8) ‘sniivuoqiyo uogdolejjeq
‘10 °Q *7 ‘snuusuoquso uoydosejreg
............... S ﬁmdmudﬂonudo EOJQO._Ozam

‘YQOdOdRISYY)

.................. s
*YAOH4YOg

‘eaIqns mnl[eIae(]

19 °§ °7T ‘81811381 [[9q wuB[NOUN
...... [0 ‘8)81NIS1[[9q vUB[NIN N
S0 S 7T twivpun B[NON N
"[2°g 1T 81181y B1UIPIT)
............... § 1 ‘si[i881} BlUIpIE)
*318) ‘SN1IBIVIB{1}00X UOOSdOINIIAY

*YLVIHONYEHITIINY]

‘YOSNTION

srreecccr@ e ‘8183810 BULISJIIIAG

9°Q 1 ‘snjvIowWsd 19J111dS
st Qe ‘snjeaowgd 1ejlndg
10 g ‘vojuediw s[nulwag
gs *01¥)) ‘eojucdiv ¥jnuiwag
...... Q] ‘v¥ojueldiv B[nuiwey
gs *2[8)) ‘exe[diad wl18[nd130Y
....... S ] ‘sxo[diad ®UIB[NONIOY
©*Q *T fenje[noljediuies enjonpol g
...... g 11 ‘snjwjound snjonpold
qs ‘o[s)) ‘vuldsisuo] snjdonpolij
“19°Q ] ‘wuldsi3uo[ BnjOoNpold

Trg vl ‘vatldstduo] snjonposJ
g8 *2[1)) ‘w02 snjonpord
........... S °7 ‘8300 8NPTPOIJ
**Q °*f] ‘s18ULLINOSBIMI ¥OPIO[NOIqIQ

ENOISIAIQ

L 9

.......................... et GEILITYOO

‘penuliuod—xXINN0D NVAITIAS



150 . REPORT OF STATE GEOLOGIST.

166. VANDERBURGH COUNTY.

List of localities—

1. Phillip Koch Sons’ and others, Sec. 14-6-1, in limestone,
Div. VIIL

2. Stimson’s spring, Sec. 28-6-11, limestone, Div. VIIL.

3. Michael Gluck’s lime kiln, Sec. 32-6-11, in caleareous
shale, Div. VIIL

4. Geo. Helfert’s, Sec. 7-5-11, in black shale covering Coal
VIIIa.

LIOCALITIRS et ettt ettt ettt iaet e ettt e e et e e eee e s s 1 2 v 3 4

D820 13 10 - O S VIIl |\ "I |VIII VIIIa

) —
CELENT. RATA. |

Campopbyllum torquinum, L. S............. ... e Iox | ...... | ........
Lophophyllum proliferum, L. S............ .. ..., X ‘ ...... TN PO
]
MOLLUSCOIDEA. | |
BRACHIOPODA. | i
Derbya crassa, L. 8.. | K farreenia i
Dielasma bovndens LS X | ...... | ..............
Productus longispinus, L. S.. ... ..o X s
Pugnax utah, E g ................................................... [ Do S PN
Reticularia perplexa L. S X KXot
Reticularia perp'exa, Cale. sh.. e X
Sominula argentea, L.S.. . ... ..oiiiiiiii e X || ........
Spiriferina cristata, L.S.. RSP S G DU S BN
Spiriferina cristata, Cale. sh ’ .. X eviinns
MOLLUSCA. : | |
LAMKELLIBRANCHIATA, \ !
Cardinmor)hlnnssounensls,Bl nh M. ||| X
Nucula méata Bl. sh : P4
PISCES.
Petrodus occidentalis, Bl.sh. M., ... || X

167. VERMILLION COUNTY.

List of localities—

Horseshoe, black sheety shale over Coal VIII (7).
Horseshoe, limestone over Coal VII.

Above Horseshoe, pyritous ironstone in roof of Coal VIL
A mile below Horseshoe, shales above Coal VIbh.

Mouth of Jonathan’s ereek, black roof shales of Coal VIb.
Same, clay shale below Coal VIb.

S o w0 0

10.

11.

12.
13.
14.
15.

COAL DEPOSITS OF INDIANA, 15¢

Same, ironstone bands in clay shales below Coal VIb.

Bluffs south of Newport, ferruginous limestones with Coal
Via.

Hawley & Helt’s mine, head of Helt’s prairie, clay shale
between Coal VIa and its usual black shale roof.

Nebecker & White’s coal banks on Norton’s creek, iron-
stones in shale overlying Coal VII.

Near Newport, in sandstone of old channel filling, Div.
IX (?).

Between Perrysville and Covington, shales in Div. IV (?)

Perrysville, limestone over Coal V.

Same, black shales with Coal V.

Same, calcareous shales with Coal V.,
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168. Vigo CoUNTY.
List of localities—
1. Barrick & Son’s mine, Sec. 30-12-9, limestone above Coal

VIL

2. Bigelow & Co.’s mine, Sec. 24-12-10, gray clay shale above
Coal VII.

3. Coal creek, general section, Sec. 19-13-9, in limestone be-
low Coal VIII.

4. Durkey’s Ferry, Sec. 21-13-9, in clay shale over Coal VII.

5. Mr. J. S. Wyeth, at Hartford, Sec. 14-10-9, clay shale over

‘ Coal VII.

6. South Fork Otter creek, near Grant Station, in limestone
concretions in roof shale of Coal VIa.

LOCALITIES.... ... i ciiii | ] ‘: 2 ‘ 3 4 ‘ 5 6

PLANTZX.

Alethopteris grandifolia, Cl.sh..........................
Alethopteris niagarensis, Cl.sh.........................
Annularia longitolia, ClLah ... ..o oo
Annularia sphenophylloides, Cl.sh..................... [P -
Calamites canniformis, Cl.s
Cordaites borassifolius, Cl.sh...
Cordaites diversifoliug, Cl. sh..
Cycloptens elegansg, Cl.sh.................. ... ...
Hymenop glht,es pmnatxﬁdus Ll sho o
Lepidodendron clegans, C!. sh..
Neuropteris eollinsi, Cl. 8
Neuropteris hirsuta, C. sh
Neuropteria loshi, Cl. sh..
Nouropteris rarinervis, Cl. sh
Pecopteris arboresccns, Cl. sh s
Pseudopecopteris callusa, Cl. sho oo
Sigillaria menardi, Cl.sh.....
Sigillaria obovata, Cl.sh..
Sigillaria oculata, Cl.sh.. . TS B S DU
Sphenopterigalata, Cl.sh.... ..............coooinne. . [vorierenan] X 10l
Sphenophyllum schlothelml, Cl.sh......ooovoeen e e B .

Spirangium corrugatum, Cl.sh..................
Spirangium prendeli, Cl. sh.
Trigonocarpum oliviforme, Cl.
Trigonocarpum ornatum, Cl. ¢h.
Trigonocarpum lr:]ocularo Cl 8
Ulodendron punetatum, Cl. sh

MOLLU bCOIDEA.
BRACHIOPODA.

1]
Produetuscora, L. S......... ... eeesns [oeeees PO FOUTUUN DUUUIE PO
Produwetus punctatus, L.S....... ... ... X e b G| T AU | *

MOLLUSCA. ‘

DIVIBIONS oottt e e e e e VII‘VII VII | VII‘VII‘ VI
|
|

LAMBLLIBRANCHIATA.
Aviculopecten rectilaterarius, L. S ... Ll %
G ASTROPODA.

.................. X
Bellerophon ¢arbonarius, Sh.. ... o oovevieeeeeeeiee el X e |
Euomphalus subrugosus, Sh..................... o e PoX

PALEOSTRACA. : |
Leaia tricarinata, Cl.sh................. ool | P DU N X
PISCES. I l
Petrodus occidentalis, L.S.... ... i i I ‘ ...... M.....

COAL DEPOSITS OF INDIANA. 155

169. WagrreN CouNty.

List of localities—

1. Rock creek, Sec. 18-21-8, black bituminous limestone,
Div. V.

2. Rock creek, Sec. 18-21-8, calcareous iron ore, Div. IV.

3. Main’s mill, Redwood creek, Sec. 35-21-9, black limestone,
Div. V.

4. Main’s mill, Redwood creek, Sec. 35-21-9, carbonate of
iron, Div. V.

5. Marshfield Coal Co.’s shaft, Sec. 9-20-9, clay shale, Div. VL.

6. Hooper & Barringer’s shaft, Sec. 8-20-9, clay shale,
Div. VL

7. West Lebanon shaft, Sec. 13-21-9, clay shale, Div. V1.

8. Briscoe’s Coal Bank, Sec. 29-23-8, clay shale, Div. VII.

9. Pine creek, Sec. 22-22-8, hmectone, Div. V.

LOGALITIFS ..o oot iai e viies e e 10203 405 671 8 19

| 4 i
DIVISIONS « vttt et et e e e e e \'iIV| V. V. VI VI VI VII V

PLANT.E.
Alethopteris Jonchitiea, Closh. . oo i,
Alethopteris serlii. Cl.¢h..
Annularia longifolia, Cl. oh..
Asterophyllitea equxsetlfonms.
Cardiocarpum-ingens, Cl. sh.
Cordaites borassifelin, Cl. sh
Sphenopteris spinesa, 'Cl.'sh. NN
Lepidodendron clyventum t
Neuropteris eollinsi, Cl.sh. ...
Neuropteris hirsuta, Cl. sh
Neuroptcris rarinervis, Cl.+h..
Pecopteris arborescens, Cl. sh..
Suilllarm. reniformis, Cl.sh............... . oo ol
enophyllum schlotheimi, Cl sho..o |
Llodendron punctatum, Cl.sh....... ... . [oreefee |[FRS CURRE: D) (RS X ol [
CEHLENTERATA. o |
Lophophyllum proliferum, L.S..............ooovits oons RS i
MOLLUSCOIDEA.
BRACHIOPODA. | ‘
Chonetes mesolobus, L8 ... ... o [ x 1.
Productus cora, L.S.........
Productus costatus, L. S......
Productus costatus, Fe ........
Productus Tongispina, L. S.......
Productus ~em1rotlcu]nlus, L.S. |
Reticularia perplexa, L. S...... X ’|
Reticularia perplexa, Fe ...... | T
Seminula u.rgontes,,L.S.........
Spirifer cameratur, L. . .
MOLLUSCA.
G ASTROPODA. i |
Soleniscus fusiformis, L.S.......... i oot | Xl e L PR

Nautilus decoratus, L.S...... ... s
PALEOSTRACA. | : | |
Phillipsia seitula, LoS. oo e . b T O P e
PISCES. Cop | |
Helodus carbonarius, L.S. ..ot e X
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170. WaRRIOK COUNTY.

List of localities—

1. Beardsley’s mine, Sec. 29-3-6, Div. III, black shale overly-

ing Coal IIIb.

2. Miller’s mine, Sec. 28-3-7, Div. V, ferruginous limestone

over Coal V.

3. Chandler shaft, Chandler, Div. VI, limestone below Coal

COAL DEPOSITS OF INDIANA.
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Lophophyllum proliferum, Bl,sh. M. ... i i

MOLLOSCOIDEA.
BRACHIOPODA.

Chonetes mesolobus, Bl.sh, M ..
Productus costatus, L. S ...
Productus punctatus, L.§
Productus semireticulatus, Bl.
Reticularia perplexa, Bl. sh. M.
Reticularia perplex
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SuMMARY TABLE.

a, .S ..
Spirifer cameratus, ﬁl. sh. M
Spirifer cameratus, L. S .....

MOLLUSCA.
LAMRLLIBRANCHIATA
Aviculopecten rectilaterarius, Bl.sh. M .................... e eeen et D S AU N
G ASTEROPODA. '
Bellerophon carbonarius, Bl.sh. M.........ooo i X e fienens
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Soleniscus fusiformis, Bl.sh M.......... DS PO PO ,
Soleniscus paludina]formis, Bl.sh. M ..o e X e eraene
CEPHALOPODA.
Nautilus decoratus, Bl.sh. M...... e e e e s b U P
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XII. GENLERAL STRUCTURE OF THE INDIANA COAL
FIELD.

179. MINOR STRUCTURE.— Visiting any point in the coal field
where the bedded rocks are exposed it would appear at first sight that
the rocks lic perfectly horizontal. Of course, a few places might be
visited where very limited exposures will reveal a marked inclination
or dip of the strata, but this is not usual. However, if the exposure
visited is of considerable extent, or if an extensive exposure be visited
and examined for several hundred yards or a larger part of a mile, it
will become evident that perfect horizontality is the exception rather
than the rule, and that while the inclinations can hardly be compared
with the surface slopes, yet at almost every point there is sufficient
inclination for water to run down readily. Extensive examinations of
that kind show that while there is a preponderance of southwestern
dips, vet locally the dips are liable to be in any direction. This is illus-

v
trated in Fig. 21, where the outcrop of an 8-ft. coal bed is shown in
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Fig. 21. -Skctch wap and sections showing local flextures of coal bed at Alum cave,
Sullivan county.

its relation to 5 (?) ft. contours and its foldings in the different direc-
tions shown by the cross sections. Much the same thing would be
seen if contour maps were made of any-of the coal beds in any of the
large mines. In the block coal field, of course, the original basin
structure of the coal beds largely remains and renders a eross section
of one of the beds, taken for any distance, to appear like a succession
of waves. ‘In the higher coals these irregularities are due to the latter
movements, largely due, it is supposed, to irregular settling.

---b
-
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It is interesting to note that the larger folds have in many cases
had a .decided effect in determining the surface topography. This
will be first observed by noting that in such cases a particular coal bed
or rock stratum is observed to maintain approximately a given position
relative to a stream, and that this will often be found to be true of
streams flowing down the opposite sides of a hill, indicated anticlinal
structure in the hill. While it would hardly be a safe rule to say that
in this area the subdrift topography is governed by the structure, yet
it seems safe to say that a large number of the principal divides and
many of the minor ones are slightly anticlinal in structure. It is to
be regretted that time and opportunity did not permit the determining
instrumentally of the level of a sufficient number of points to have
worked out somewhat in detail the system of folds of the second order,
counting the little local folds figured above as of the third order.
While the barometer was used to some extent in the work, it was found
that with the method of work followed it could not be relied on suffi-
ciently to be of any value in this connection. The few railroad levels
obtainable are given on the maps and serve as a basis for determining
the folding of the second order. In addition many suggestions as to
the structure are obtained by assuming a uniform rate of fall for the
larger streams and noting the relative position of given strata to the
stream level at different points.

173.  Major STRUCTURE.—A glance at the cross sections accom-
panying the colored maps will suffice to show that the structure of
the first order is monoelinal. That is, the strata here are part of the
western limb of what is known as the Cincinnati arch, or they may
just as well be considered as part of the eastern slope of the Illinois
basin or syncline. A generalized section of the strata from east to
west along the fortieth parallel will show the position of the Indiana
coal ficlds relative to the main structural features of the Eastern
United States. See Fig. 22.
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Fig. 22. Sketch of section along 39° N. lat., showing relative position of Illinois conl basin

174. GENFRAL STRIKE.—As it is easiest to determine the direc-
tion of dip by determining the strike, we will first determine that. If
southwestern Indiana were a level plain it would be easy to find the
direction of strike by noting the direction of outcrop. As a matter of
fact that part of the State is far from a level, so that coals that out-
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crop at levels but a little over 300 ft. on the Ohio river have to reach
over 600 ft. before they can be exposed in northern Warren county.
Nevertheless there is one case in which that method can be used. Ii
the eastern outcrop of the coal measures (Division I) be traced on a
topograph map of Indiana, such as that compiled by Mr. Frank Lev-
erett* it will be noted that it overlaps at a number of points the 800
ft. contour. It was suggested in a former chapter that these levels
reached by the highest points of the Mansfield sandstone are parts of
a tertiary (?) base level. It will be noted that Division I reaches 800
ft. or a little over east of Taswell in Crawford county; on the divide
between Lost river and Patoka river in Orange county; on the divide
between White river and Lost river in southeastern Lawrence county;
at several places on the divide between the east and west forks 'of
White river in northern Martin county, northeastern Greene county
and southeastern Owen county. It again reaches 800 ft. on the divide
between Eel river and Raccoon creek in northwestern Putnam county
-and between Raccoon and Sugar creeks in northeastern Parke and
southwestern Montgomery counties. From there northwest to where
the coal leaves the State the elevation is reduced by the erosion of the
Wabash valley, which there enters from the northeast. Next, if a line
be drawn connecting the points where the line of outerop reaches 800
ft. it will be found to have a general direction of about N. 124 degrees
W. Of course this direction will not be maintained across the valleys
of the Wabash or the Ohio at either end, where the ygeneral level has
been greatly reduced, and the principal becomes inoperative. Another
method of determining the strike consists in connecting points where
certain selected strata reach the same altitude regardless of whether
they outerop or not. This method can be used also, regardless of the
topography. To secure the result sought by this method the approxi-
mate elevations of the different coals were placed on a large State map,
much as they are given on the colored sheets, and wherever the same
bed was found to have approximately the same elevation at two points
lines were drawn connecting these points. While, as might be ex-
pected, the lines so drawn are found to vary by as much as 20 degrees,
or even more for the shortest lines, yet there is found to be an unex-
pected agreement between the longer lines. Without going into de-
tails, it may be said that this method gave the following results: From
the northern outerops to the Terre Haute and Indianapolis railway
the strike is a little over 10 degrees west of north; from there to the
Baltimore and Ohio Southwestern railway the strike is a little under

©18th Ann. Rep. U.S. Geol. Surv.,Part IV, P1. XXXIII.
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10 degrees west of north, making about an average of N. 10 degrees
W. to this point. From this point to the Air Line railroad the strike
is nearly north and south, while from the Air Line railroad to the
Ohio river the strike appears to be a few degrees to the west of south.
In further studying the results an interesting fact is brought out, that
is the difference due to the thickening of the measures to the south.
Thus, it will be observed that Division I continues an east-of-south
strike as far south as Crawford county, beyond which the valley of
the Ohio and lack of ascertained levels prevent the determining of its
strike. But on going to the west it is quickly observed that the lines
representing the higher coals have a more nearly north and south
strike, with a -west-of-south strike appearing as far north as Daviess
county, so that for the upper coals, lines drawn from Vigo and Clay
counties to Warrick and Vanderburgh counties average about due
north and south. From Daviess and Knox counties to the Ohio river
there is a decided west-of-south strike. '

175. TrE Directioxy oF Dip.—If these figures be converted into
direction of dip, the results may be summarized as follows:

Division I. Along whole outerop, average of dip.........ooovviviii e, S. T1%° W,
Divisionsa I-IV, Sheet A...ooovoir i i i e ... 5, T8O W,
Divisions I-IV. Sheets B,CandD..............ccoo ittt .... 8,820 W,
Divisions I-IV, Shects Dand E.......oo oot e e e w.
Divisions I-1V, SheetsEand F............... ... i .. N8B W,
Divisions V-VIII, Sheets Aand B............co i i S. 8u,° W,
Divisions V-VIII. Sheets B to Fuv.oooniiii i e e e el W,
Divisions V-VIII. Bheets DtoF.. ... ... ..ol L W N W

These figures give evidence of the basin-like character of the slope.

176. THE AMoUNT oF Dip.—By referring to the figures given in
the rectangles,it becomes possible to estimate the dip at various points.
In the following table are grouped the figures indicating the dip at a
number of places. It will be understood that the farther apart are
the points considered the more nearly does the dip so obtained repre-
sent the general or average dip, but on the other hand there is much
greater liability of error arising from mistakes in correlation. As the
lower coals are seldom sought by deep shafts or recognizable with cer-
tainty where passed through in deep boring, the figures obtained are
more characteristic of the area underlain by the upper or more work-
able coals than of the whole area, and probably give a little too high
an average. ‘ ]
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Points Compared. Coal. Elevations. . M 1!."?0
Williamstown to West Lebanon ................... V....62 — 5% —= 50 + 5 = 10
Stone Bluff to Covington .......................... v 625 — 530 = 95 - 8 = 11
Yeddo to Bilver Island .. . ........................ ¥ 0 -~ 500 = 150 + 9 = 15+
W.Montezuma to Illiana ....... — 48 = 115 = TY= 16+
Coxville to S. W, of Clinton - 00 = 230 - 6 = 38+
Wicksville to Lodi ...... — 40 = 180 =+ & = 36
Coal Btuff to Grant ...... - 43 = 115 + 5 = 23
Grant to W. Terre Haute. . — 450 = & +10 = 6+
Harmony to Terre Haute . — 200 = 425 - 20 = 21
Stanton to Terre Haute. ... ... oo VD 0600 — 300 = 300 - 12 = 25
Stanton to Seeleyville .............oo VL &0 — 485 = 115 + 4Y= 23+
Brazil to Seeleyville ................... L. IV ....570 — 370 = 200 =+ 8= 24§
CorytoRiley ..........ocoiiien it Vi oo, 600 — 525 = 95 + 5 = 15
Middlebury to Farmersburg...................... Vi ... 640 — B85 = 265 + 14 —= 18—
Three-quarter miles east to Farmnersburg ........VI ... 400 — 315 —= 75 = %= 10
Five miles east to Farmersburg..................VI[ ... 873 — 413 = 160 = 5 —= 32
Hymera to Currysville. ................ ... ... ... VI .. . 5250 — 290 = U5 + 5 = 49
Shoalsto Mt. Pleasant. ....................c........., T .. 460 — ¥95 = —16 == 5 == =3
Washington to Vincennes ................... .....¥I . 481.— M = 450 + 20 .= 22+
Edwardsport to Vincennet . ........................V ... 460 — (—30) = 400 +— 18 = 27
Petersburg to Princeton ... ... Voo 35 - 100 — 275 -+ 20 — 18
Onkland to Princeton ............oot oo V0330 — U0 =250 12 20
Francisco to Prinecton ....... ..o L VII ... . 416 — 238 157 = 7 = 28—
Ayrshire to Oakland............ ... Voo 50 — B0 = 1 + 5 = 20
Taswell to Huntingburg ....................... 0L I, .80 — 486 = H4 - 24 = N+
Boonville to Evan- ville .. - 125 = 315 + 20 = 16—
Chandler to Evansville ... - 125 = 242 =11 = 22
Tenayson to Evaunsville — 24 = O 2T = 16

The dips will be seen to run from 100 ft. to the mile down, averag-
ing per mile about 24 ft. A study of the sections shows that the dips
in the western part of the field appear to be higher than those in the
_eastern part, but the suggestion also comes that this may be largely
due to what appears to be a sharp monoclinal fold to the west along a
line just east, in a general way, of the E. & T. H. and C. & E. I. R. R.
It shows itself most clearly in southern Vermillion and Parke coun-
ties and northern Sullivan county. It is probable that fuller data
would show an average dip of less than 20 ft.

Examining the data for evidence of folds transverse to the strike,
it is of interest to note the elevations of Coal VI in a north-and-south
line from Newport to Sullivan: Newport, 500 ft., Alta 500, Gencva
400, S. W. of Clinton -300, Terre Haute 300, Hartford 380, Farmers-
burg 373, Currysville 280, Shelburn 275, Sullivan 275. These figures
give evidence of a syncline in northern Vigo county and an anticline
in southern Vigo. The anticline in southern Vigo county wounld ap-
pear to correspond with an obscure anticline in eastern Clay county
south of Bowling Green, but in western Clay county a syncline seems
to come between. 'This is best seen by comparing Coal VI along the
E. & T. H. R. R. and Coal V 10 miles to the east. At Currysville
Coal VI is 280 ft. above tide; going north to Farmersburg and Hart-
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ford, it rises to 373 and 380 ft., respectively. Ten miles east of Cur-
rysville Coal V is not far from 600 ft. above tide, being nearly up to
the top of the divide between Eel river and the Wabash. Going north
to the mouth of Splunge creek, about opposite Hartford, it is found
to have descended almost to the level of Eel river, or to a level of
about 530 ft. above tide. Evidence of this rapid north dip is not want-
ing in the northeastern corner of Sullivan county. Many other appar-
ent anticlines were found, mostly small, but indicated by the relation
to the drainage; but no attempts to trace out such folds were success-
ful. Not that the folds are not there, or, being there, can not be
traced: for T am confident that when an accurate topographic map of
the coal areca shall have been made, but little difficulty will be experi-
enced in finding and establishing probably a very interesting series of
folds. Much could be done with a proper equipment of barometers,
aided by a system of lines run with the transit.

Attention was called, in Part I, to the abundance of micro-struc-
tural features, faults, ete. The attempt to reduce these to a system
was not successful. As stated there, while a majority of the faults
noticed generally approach the strike in direction, the number of ex-
ceptions is too large to admit of making any rule in regard to the di-
rection of the fault line. In the same way the direction of downfall
is 8o variable that no rule can be given, though it is thought that the
majority downthrow in the direction of the dip. It may be possible,
in places of unusual change of level, generally assigned to dip, that
faulting is responsible for much of it. This is known to be true in
one or two cases.

The thecory has already been expressed elsewhere that the basin
structure of the lower coal is due largely to the irregular surface upon
which the coal measures were laid down, this being an erosion surface,
but that as deposits gradually filled up these inequalities, a given earth
movement would produce a given result with greater and greater uni-

formity and over increasing areas, until in the time of Divisions VI,

VII and VIII similar conditions would exist simultaneously along
most or all of a belt of surface entirely crozsing the southwestern part
of the State, so that coals and limestones espeéially can be traced con-
tinuously for 150 miles.

In connection with the basin character of the lower coals, one sug-
gestion that came as a possible explanation of the block structure of
those coals was that it was due to the inereased length the top of the
bed has, when compressed into the form of an arc or basin, over its
length beforc compression as the chord of the same arec. While the
theorum was not proven, it neither appeared to be disproven.
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XIII. DISTRIBUTION OF WORKABLE COALS.

177. SHEET A.—Turning to Sheet A of the geological map, the
area shaded to represent the outcrop of Division I contains no com-
mercially workable coal. Toward the southern end of this area some
coal occurs that may be worked for local trade.

In Warren county workable coal is found on Fall creek, northwest
of Williamsport. The data indicates an area of several square miles,
and possibly much more; Coal V is the main coal. Considerable coal
has been dug on the east side of Kent township, northwest of Cov-
ington, but the coals are thin, as a rule. Coals V, VI and VIa under-
lie most of western Warren county and doubtless are workable in
places. As, however, they are 100-200 ft. deep, and overlain by a very
heavy mantle of drift, and as the drillings so far made have failed
to find them of workable thickness, it is difficult to predict how much,
if any, of them are workable. Developments here will be apt to be
slow.

In Fountain county workable coal is found along the C. & I. C.
Railroad, from Stone Bluff to Veedersburg (Coal IV). This basin
may have considerable extent, but the coal is apt to run under a work-
able thickness over much of it unless the shale overlying it is taken
at the same time. As this shale is an excellent brick shale, its pres-
ence may render much of this coal workable that would otherwise be
considered too thin. Little or nothing is known of the coal west and
northwest of Veedersburg, but there is probably no small amount of
workable coal there. IEast of the C. & I. C. R. R. (C. & E. I. R. R))
there appears to be no workable coal known as far south as Stean
Corner P. 0. Around Yeddo there appears to be a basin of 5-ft. coal
(Coal V), amounting to several thousand acres, extending especially
to the south. Four miles east of Kingman the same coal is also work-
able. Whether this is part of the basin at Yeddo is not known. If
it is, there is a large body of coal there. Probably the best basin in
the county lies in the southern part of Wabash and northern part of
Fulton of the civic townships. Coal IV, there, for several square
miles runs from 5 to 7 ft. thick. A few hundred acres have been
worked out around Coal Creek P. O. (Snoddy’s Mills). Exposures
along Prairie creek show up to 7 ft. and over of coal, though not all
workable. Considering the quality, thickness and geographical posi-
tion of the coal, this is one of the best undeveloped fields in the State.

East, west and northwest of Silverwood appears to be a considerable
body of Coal V, running up to 7 ft. thick. This appears to underlie a
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large part of what is called Silver island. Quite a little of the south
end has been or is being worked out. A large sandstone-filled chan-
nel cuts off this area from the area to the north. It would appear as
though considerable workable coal might yet be found within 2 or
3 miles of Cate’s Station. Probably little or no workable coal will be
found in this county below the level of the Wabash river, and, as a
general rule, if a drilling does not strike coal within 100 or 150 ft.,
it will be useless to go farther. Something should be added if a drill-
ing is started on high ground.

Montgomery and Putnam counties appear to contain no workable
coal.

Parke county shows a square mile or more of good block or semi-
block coal on Sugar Mill creek, west of Grange Corners (Coal IV).
Along Sugar creek the coal is very pockety, reaching 5 ft. in places,
but liable to be of very limited extent. It may be that drilling will
show some of these pockets to be well worth developing. Meager
reports indicate little of value in Liberty township. Many workable
pockets and probably some extensive basins will no doubt be found
here. A small basin of cxcellent semi-block coal is being worked on
Sand creek, in the southern part of Washington township. The rest
of the township has not yet shown much coal. Penn and Reserve
townships probably contain some basins of workable coal, though as
yet not well located or defined. Adams township has some workable
coal basins on Williams creek, and south (Coal V), and pockets of
coal up to 5 ft. in thickness in the south and southeast part. Wa-
bash county has, about Mecca, and possibly over a large area, Coals
1V and III workable. These are 50 to 75 ft. below Raccoon creek.
Some small pockets of Coal VI, up to 6 ft. thick, exist here, but are
probably of too limited extent. '

Coals I1I and IV, of true block character, are being worked exten-
sively in the southwestern part of Jackson and southeastern part of
Raccoon townships. Sec. 35 of T. 14 N., R. ¥ W, is at present fur-
nishing more coal than any other square mile in the State. A small
basin of coal around Minshall (Coal V ?) appears to have been worked
-out. Some of the same coal bed is workable north of Raccoon creek.
Some coal in the northeastern part of Raccoon township may be
worked, but it is thin. Workable coal should be found in the south-
western part of the township. Coals IIT and IV are deep in Florida
township. They may prove workable over part of this area, but have
hardly been found so as yet. Coals VI and VII may be considered
workable over most of the area shaded for their outcrop.
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Only a very small amount of drilling has been done in this county,
but the stream exposures and mines indicate that over the area shaded
for the outcrops of Divisions V to III the coals are pockety, lying in
small basins of workable thickness, and these basins separated by
areas of unworkable coal, the latter areas excecding in extent the basins
of workable coal. Future drilling will probably reveal much maore
workable coal than is now known, perhaps many times as much.
Workable areas of Coals V, IV and ITI occur under the area of outcrop
of Coal VI. Coal VI can hardly be counted workable in Ts. 15 and
16 N. The lowest workable coals will not be over 250 ft. below the
level of the Wabash, in the southwestern corner, none below the level
of the Wabash, in the northwestern corner, and little, if any, below the
main drainage, in the eastern part of the county.

Going south, in Vermillion county, the first workable coal known
is in the neighborhood of the Big Vermillion river, northwest of Tu-
gene (Coals VI and VIa). From there south Coal VI is pocket.)" an.d
not usually workable until Norton’s creek is reached. Coal VII is
workable around the horseshoe, on the Little Vermillion river, west of
Newport. It appears to be more or less continuously workable from

there south under the area of its outerop when not removed by pre-

glacial erosion or overlain by too thin a roof. North of Highland sev-
eral factors interfere somewhat with its workability. There seems
some probability of the lower coals proving workable about High.lands,
Coal 1II (?) having a thickness of 4 ft. there. Clinton.town§hl].) ap-
pears to have Coals VIII, VII and VI, all workable within their limits
of outcrop. .

No coal should be found in this county below sea level, and in the
northern part no workable coal need be looked for much below 500 ft..

above sea level.

178. SuEET B.—No commercially workable coal has been foun.d‘
in the southern part of Putnam county nor in Owen copnty? except 1n
the southwestern corner, in Marion and Jefferson townships. Here
Coals 11T and IV are generally workable, attaining a thickness of 6 ft.
in places. In the east of these townships they occur in the tops of 'fhe
hills, but are at or below the general drainage before the county line
is reaclied. The stream valleys cut out the coal over a large share. of
the area, yet there is left onc of the largest unmined basins (.>f block
coal in the State. The coal here lies in smaller pockets or basing than
about Brazil, thus yielding a larger area of unworkable coal for a
given area underlain by the coal bed.
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Clay county has had a fine basin of block coal northeast of Brazil,
but the known bodies of this coal here are rapidly being worked out.
There is probably quite a little coal in the northern part of Van
Buren township unworked. West and northwest of Brazil there ap-
pears to be a geod body of semi-bloek coal undeveloped. Coals III
and IV are being extensively worked along the Big Fonr, in the north-
western eorner of the county, and this area will probably be the most
active mining region in Clay county for some time. Coal 1V is 130
ft. deep at Lodi.

Cass township has no workable coal. Coal III, and to a less extent
Coal 1V, have been much worked in Jacksom township. There ap-
pear to be still some considerable bodies of coal here, but shallow, and
not always workable on that account. Pogey tewnship has contained
a large body of Coal VI along the T. H. & 1. Ry.; thig is nearly worked
out between Staunton and Turper, but is still unworked west and
southwest of Staunton. Coals 11T and 1V were workable aleng part
of the east side of this fownship, but are now mearly worked out.

Washington township contains little or no workable coal. Consid-
erable block coal is found in Sugar Ridge township (Cosls 1} and IV),
but much of it will have too poor'a roof to work, as the beds are usu-
ally quite shallow. They are cut out along the bottoms of Eel river
and Birch creek. Perry township doubtless contains considerable
workable coal, though present data indicates a thickness inferior to
that of coals north or east.

Harrison township contains a large body of unworked block coal.
This is a continuation of the Owen county block coal field, though
the coals here are thinner, as a rule. A belt of land from 1 to 4 mi.
wide following Eel river seems.to contain no coal. A small basin of
Coal VI exists in the hill at Middlebury. It is thick, but of poor
quality.

Coal IV seems to be workable under much of Lewis township, run-
ning up to 6 ft. in places, but generally barely workable. Toward the
gouthwestern part of the township Coal V is of good thickness, and is
extensively worked from just across the Sullivan county line.

In Vigo county Coal VI is the principal coal. It is above drainage
and outcrops along the castern edge of Nevins township, but west of
that line, except where preglacial erosion has removed it or its roof.
it appears to be workable under all of Nevins, Otter Creek, Lost Creek
and Harrison townships, having a thickness of from 5 to 7 ft. Coal
IV is workable along the eastern edge of Nevins township, but it is
probable that the coals below Coal VI in the area mentioned are not
workable. Coal VII is workable over a large part of Lost Creek town-



172 REPORT OF STATE GEOLOGIST.

ghip, with a thickness of from 3 to 5 ft. In Riley and Pierson town-
ships Coal VII is workable in places, running up to 6 ft. Coal VIb
is workable at Riley’s, 3 miles south, and possibly over a considerable
area over which Coal VI is little known, appearing to be thin over
part of the area at least, though probably workable over part or pos-
sibly much of the area. In Honey Creek and Linton townships Coals
VII and VI are workable—VII only under the upland. " The data are
too meager to indicate whether the coals are workable wherever they
are to be found, but probably there is here a large area of workable
coal.

In Fayette and Sugar Creek townships Coal VII is the principal
coal yet developed. The little evidence obtained indicates that Coal
VI, lying 150 ft. below the river, is workable over most, if not all, of
this area. Coal VII is workable under nearly all of it, and Coal VIII
is workable under a large part of the northern half of this area.

In Prairieton and Prairie Creek township all the workable coals are
below drainage, and little is known concerning them. Coal VI is
probably below 300 ft. above sea level in this area, and the bottom of
the coal measures at or below sea level.

179. SHEET C.—In Greene county there is very little, if any, com-
mercially workable coal east of White river. The coals there occa-
sionally reach a workable thickness, but at such times the area is o
limited that, while they will serve well for local trade or for local
industries, they can not compete with outside coals. In times past
some extensive mining has been done near Owensburg on 20-in. beds.
Good coal is also found a few miles east of Bloomfield. All the coal in
this part of the arca is above drainage, to the cast rising so as to be
from 100 to 250 ft. above adjacent valleys.

West of White river no coal should be looked for in the extensive
_prairies or former marshes that are so extensively found there. Coal
of a workable thickness underlies most of the upland of Jefferson,
Smith, Fairplay, Grant and Washington townships, but other condi-
tions, as poor roof, etc., will prevent the working of much of it. Coals
TII and IV occur here. In Wright township Coal V appears to under-
lie all of the western two-thirds except the stream channels, being
generally above drainage. It is of excellent thicknéss, good roof, etc.,
but appears to be of such poor quality as to require special treatment
before marketing. Coal IV is found workable in the eastern side of
the township, and-it is thought will be found to be workable under
most of the township. It is an excellent coal. In Stockton township
Coals VII and VI just lap the western edge. Coal V occupies a con-
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siderable area northwest of Linton, as shown on map, and a strip
along the western side of the township. It is thick, but appears to be
of variable quality. Coal IV underlies most of the township. It is
cut out by the marsh-like prairies at the east, with much roofless coal
adjacent, and west of a line passing just west of the Buckeye and Sum-
mit mines, it splits so as to lose much of its workability. Between
these east and west limits it is from 5 to 6 ft. thick, of excellent qual-
ity, and adtogether one of the best coals to mine in the State. That it
is being extensively worked may be judged when it is stated that for
several years the small area three miles long by & mile wide has been
furnishing nearly 500,000 tons yearly, and in 1897 employed more
men than any other whole county, except Clay. It is probable that
this area shipped over one-eighth of all the coal shipped by rail from
the Indiana mines. The undeveloped coal in this bed lies north and
northwest of Linton. In Stafford township Coals VII, VI, V and
IV are found in the southwest half, with probably considerable work-
able coal. It will require further prospecting here to settle which of
the coals are workable and to what extent.

Sullivan county appears to contain workable coal under every foot
of it, and over much of it two or three workable beds. Coal VIII
reaches a workable thieckness over parts of the western half of the
county, especially at Merom and along Turman’s creek, but in general
should be counted as not workable. Coal VII is above drainage and
outerops in the eastern edge of the county, but west of that appears
to be continuous from 3 to 6 ft. thick. Forty feet below it is Coal
VI, from 5 to 8 ft. thick, except in the northeastern corner of the
county, where it runs thin. This coal appears to be continuous within
its outcrop over the eastern two-thirds of the county. Whether it con-
tinues workable over the western part of the county is not known,
but it is thought that it does to a large extent. Coal V is from 6 to
9 ft. thick along much of the eastern edge of the county. It appears
to thin to the west. One or two workable coals are reported at still
lower levels. In vertical position Coal VI is about at drainage along
the eastern edge of the county, about 250 to 275 ft. deep in the center
of the county and 200 to 300 ft. below the Wabash river along the
western edge of the county. The bottom of the coal measures is prob-
ably not less than 300 ft. lower still.

180. SHEET D.—In Martin county the workable coal is very lim-
ited. There is a strip along the divide between Boggs creek and In-
dian creek, where Coals I and III are workable in many places, but
with usunally a very limited extent. South of White river and west



174 REPORT OF STATE GEOLOGIST.

of Shoals appears to be a body of Coal I of excellent quality, provided
enough of it prove to be of workable thickness.

South of Shoals, in Sampson Hill, is a limited body of Coal III, of
excellent quality. Still smaller areas of the same coal are found in
the hilltops in the southeastern corner of the county. Small areas of
Coal III of workable thickness occur a few miles north of Loogootee,
and in the southwestern part of the county, and others may be found
around Burn City. o

In Daviess county there appears to be almost no workable coal in
the northern tier of townships. A body of Coal III of good quality
is found around Ragglesville. Enough is known to indicate at least
two or three square miles of workable coal, and there may be much
more. Around Epsom and to the southeast Coal IV is gencrally of
workable thickness, and it is probable that 3 ft. of coal underlies a
large percentage of Bogard township and doubtless underlies parts of
Steele township.

Barr township, containing both the cannel coal (Coal III) around
Cannelburg and Coal IV to the west of Montgomery, is probably
more than half underlain by workable coal, and in many parts both
the coals mentioned will be workable.

Much the same conditions prevail in Harrison and Reeves town-
ships, except that Coal III contains no cannel there and both the
coals are somewhat reduced in thickness. '

In Washington township an excellent, though limited, body of Coal
VI, lying east, south and northeast of the city of Washington, has
been practically exhausted. Present workings are on a body of Coal
"V of good thickness, lying northwest and sonthwest of Washington.

In Veale township, though Coal V is over 7 ft. thick at Murry
switch, the township as a whole appears to contain but little if any
workable coal.

.In Knox county Coal VII, though thin, might be classed as work-
able under the larger part of the county. It is worked at Vincennes
at depths of from 350 to 400 ft. and is worked a little at numerous
points along its eastern outerop in the castern part of the county.
Coal VI is a thick workable coal around Edwardsport and Bicknell,

and while it appears to thin out in the southeastern part of the county,.

it would seem probable that it is workable under much of the northern
and western parts of the county. Coal V is workable west of Sanford,
and near Edwardsport, also near Wheatland, but in general little is
known of it, and it is likely it will be found to thin to the west. The
known workable coal is nearly all above the level of White river along
the eastern edge of the county, but is over 350 ft. deep along the
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western edge. From the data obtained at Vincennes, it is probable
thaﬁ some trouble will be met in working Coal VI on. account of its
roof.

181. SuEET E.—Orange and Crawford counties may each be con-
sidered as without commercially workable coal. Some workable coal
may be found in the ridge about Boston, Crawford county.

In Dubois county the coals are pockety, so that no coal can be
regularly relied upon as workable. On the other hand, almost all
the coals are workable in places. Coal II (?) is workable over a small
area in the north part of Columbia township in the northeastern cor-
ner of the county, at Huntingburg and some other points. Coal III (?)
or IT1b and Coal IV have been worked at points south of White river
in Boone and IHarbison townships. Sevcral of the coals are workable
around Jasper. In general, whilc the county is well supplied with
coals for local trade, no cxtensive bodies of workable coal have yet
been found.

In Pikc county the area underlain by Coal VII, as shown on the
map, is underlain by at least two workable coals, while Coal V,
with a thickness of from 4 to 9 ft., is workable under nearly all of the
area within its outerop as shown on the map. Coal IV will be work-
able in places under the. whole county, and workable arca of the still
lower coals will probably be found.

182. SHEET F.—Coal 1I is the only workable coal in Perry county,
and it is eonfined to the hills in the western part of the county. It
has been long and extensively mined in the hills about Cannelton
and in Troy, where the dip has carried it down to river level. Coal
IT continues workable in basins part way up Anderson township.
Small areas of workable coal are found in the western part of Clark
township.

Spencer county resembles Dubois in its coal producing capacity.
Practically all of the coals found in the county are of a workable
thickness at points, but as a rule the workable areas are evry limited.
The knob coal oceurring in the “Inobs” northwest of Rockport is
nearly worked out. Coal IV there ran from 2 ft. to 5 ft. 10 in. in
thickness and of excellent quality. Other areas in whieh workable
coals are found are, south of St. Meinrad, Coal II from 3 to 5 ft. thick;
near New Boston and on Crooked ereek, west of Maxville, Coal Ia
(?) 2 ft. 6 in. to 4 ft. thick; in the southwestern quarter of township
4 S.,4 W, Coal III, 2 ft. 6 in. thick to 3 ft. 6 in.; near Buffaloville
and Lincoln City, and near Newtonville.
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As far as our information goes Warrick county is limited in the main
to Coal V for a supply of workable coal. This appears to be workable
under practically all of the area within its outcrop, barring, as nhsual,
areas near the outerop where the roof is poor. Being outside the drift,
there are not so many hidden areas where the coal is lacking as farther
north. The coal runs from 4 to 9 ft. in thickness.

Coal VII is workable in places in the northwestern part of the
county, but gets thin toward the Ohio. In some cases Coal VIa, a few
feet or less below, may be worked at the same time.

Small areas of the coals below Coal V may be found of workable
thickness, but on the whole the evidence did not suggest much work-
able coal from these lower coals.

183. SHEET G.—Recent developments in Gibson county indicate
an asbundance of coal. The evidence suggests that Coal V is workable
under all or at least the eastern two-thirds of the county. This coal
is only 4 ft. to 4 ft. 6 in. around Oakland and Francisco, but what is
thought to be the same coal at Princeton averages over 6 ft. Coal VII
may be workable in places, but on the whole is a little too thin. Coal
V runs from a depth of 130 ft. at Oakland to from 375 o 450 ft. at
Princeton. Numerous drillings around Princeton indicate up to four
thick coal beds below Coal V. A gas well at Oakland also reported
thick coals below Coal V. The presence of so many thick coals at
Princeton is not only unexpected, but is not corroborated by the most
reliable deep sections obtained to the north and south. That coal beds
occur at these lower horizons cannot be questioned, but that so many
of them show thicknesses of from 5 to 7 ft., while not unreasonable,
is unusual, and we accept it with much question. Whether or not
these lower coals prove as good as the drillings indicate, there is
enough coal in Coal V to supply the demand for a long time.

Coal V underlies Vanderburg county much as it underlies Gibson,
though with a reduced thickness. It is about 250 ft. deep at Evans-
ville, where it is extensively mined. Explorations at Evansville and
elsewhere have as yet failed to show any other workable coals in the
county. Coal VII is probably workable locally in the northern part
of the county, and future explorations are apt to find workable basins
of the lower coals.

In Posey county the workable coals are deeply buried, and as yet
have not been discovered. But few if any borings have gone deep
enough to reach Coal V, and if that horizon has been reached no
werkable coal has been reported. That the county appears to be
without workable coal is doubtless due to lack of sufficient explora-
tion.

-
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\

PAli’l' . DETAILED GEOLOGY OF INDIANA COAL.

XIV. INTRODUCTORY.

184. PurrosE aND METHOD.—This part of the report has for its
purpose the furnishing of all the information obtained of any given
locality. It is not written for the general reader whose interest in the
coal field is purely general in its nature, but for those wishing specifie
information about any given locality, or about any rock or coal occur-
rence at any locality. It is thus written purely for reference, much as
a dictionary or encyclopedia is. For that reason we have thought best
to give all the data obtained, together with our interpretation of
those data. If we wish to know how to spell a given word it is help-
ful to be given the rule for spelling that word, but most people turn
not so much to the general rules as to the place where the word itself
is given. So when it comes to a question concerning a particular
locality or tract of land, we find there is a demand, not only for gen-
eral statements of stratigraphy, distribution, roof, floor, etc., but more
especially for information concerning the region immediately adjacent
to, or, better still, of the very area itself in question. And as, from
the conditions due to the mantle of drift and other factors, definite
information is often extremely difficult to obtain, every little counts.
So, too, it is often possible for us to obtain information that could
not be obtained later; just as much of the data obtained by the earlier
surveys was inaccessible at the time of the present survey. At the
same time-it should be recognized that, covering the field at the rate
of 15 square miles a day, as we were compelled to do, making it neces-
sary to accept such a large amount of data second hand, this report
ought never to take the place of a personal examination by the parties
interested. As we interpreted the scope of our work under the con-
ditions imposed upon us, our report could not be a report on mines or
mining properties, and to whatever extent it prove to be such, follows
as an indirect result, because the data upon which our knowledge of
the coals and strata must be based are largely derived from the mines.

To facilitate reference, the discussion is based on the land divisions
established by congress, that is, the township and section. It should
be recalled that to facilitate the location of lands the government,
at an early day, divided the whole State-up into a series of blocks 6

12—GroL.
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mi. square, thus containing 36 sq. mi. The blocks were designhted:

townships—or congressional townships, to distinguish them from givie
townships—and the divisions of the townships into square miles are

known as sections. To designate a particular township, the tiers of

townships are numbered north and south from a given line known as
a base line, and tiers or ranges east and west of a chosen meridian.
Thus, a township of the third tier north of the base linc and fifth tier
west of the principal meridian would be known as township 3 north,
range 5 west, or T. 3 N., R. 5 W, or 3 N, 5 W, or even 3-5 where it
is known to be in the northwest quadrant. The sections are numbered

a8 indicated on the maps, and are divided into quarter sections of 160

_.acres, and these in turn into quarters of 40 acres each. In this way
the location of any point in the State can be given as simply N. E.
of S. E. } of Sec. 20, T. 3 N, R. 5 W. (or Sec. 20-3-5), which locates
it within a few rods. The discussion of townships will be taken up
by counties.

In the detailed discussion under each township will be taken up:

First. Relative location of township in county, and correspondence
with civil township, topography, railway facilities, etc.

Second. We attempt to answer the questions: What divisions of
the coal measures underlie or outerop in this township; how many and
what coal beds occur in those divisions, how far apart are they and
what rocks intervene; what are the details or characteristics of these
coal beds by which they may be recognized; how are they found to
vary and how do the intermediate strata vary as shown by the col-
umnar sections; what is their quality, roof, floor, and in general their
workability? -

Third. We give their known and probable distribution in the town-

ship, both horizontally and vertically. While it was originally planned -

to put all data as to thickness of coals, quality, roof, floor, etc., under
the head of stratigraphy, and this plan is rather closely adhered to in
the report on Sullivan county, it was found that this took more time
than the plan adopted in most of the report of giving generalizations
under the head of stratigraphy, but of giving the local details and dis-
tribution together.

In this discussion the township may be considered as a whole, where
the data are of small amount and scattered, or by groups of sections,
taking those together in which the same division outcrops. In the
latter case, if the several sections have yielded data at a number of
points each, the discussion may be by sections. '

It was originally planncd to give under each township a summary
showing total amount of codl in township, amount workable, worked

~
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~out\ ete. Lack of time compelled the abandoning of the plan and the

sub&\titution of a single summary by coals for thé county, a method
that!could not have the accuracy of the former plan.

It should be added that in this part of the report, as far as possible,
all data relating to the mining are omitted. Recognizing that the
opportunity was a favorable one for obtaining data about the mines,
output, etc., especially of the hundreds of small mines not visited by
the State Mine Inspector, some mining notes were taken as our work
brought us to these places. For those who wish to refer to them,
these are brought together in the form of tables in Part IV.

185. MEeTtHOD OF CORRELATING.—As pointed out in the preceding
chapters, no one characteristic of the coals will serve for their correla-
tion; thickness is useful to a certain extent; quality, the roof, floor,
the fossil life and other factors may be used so long as we do not
depend on any one factor. The earliest correlations were made by Mr.
Leo Lesquereaux on the basis of the fossil life. How completely the
method failed was recognized by Mr. Cox after a season or two in the
field. That has been discussed in Division XI. From what has al-
ready been said in regard to the variability of the coal in regard to
thickness, etc., it is evident that those factors can only be used with
the greatest of care, and yet, to a certain extent, they must be used.
In our work we have tried to ascertain the conditions surrounding
each coal bed, and to make those, as expressed by the details of the
coal and associated strata, the basis of our correlation. Thus, Coal V,
over most of the State, scems to have been followed by submergence
which brought in sea conditions, a sea fauna, limestoue, etc. Coal VI
over a large area was slightly submerged, and after the deposition of
gome shales, was lifted above drainage, and the overlying deposits more
or less carried away. Examining the coal itself, we find it first grow-
ing in muddy waters, resulting in a shaly coal. Farther along, the
coal forming process is at least twice interrupted by changes that re-
sult in the deposition of wide-spread though thin sheets of mud, the
coal forming process each time being renewed at once, and so on.
Thus, by careful detailed study and much comparing, it has been
possible in many instances to determine the conditions surrounding
each coal bed, and so its characteristics. But it is soon recognized that
these conditions have varied from point to point. The earth’s surface
was not a rigid body which all rose or sank together, and by the same
amount, but while sinking was taking place over one area, perhaps
another area was rising. Then appears the value of tracing the coal
from point to point systematically, for in so doing it is usually found
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that some higher or lower coal, or some distinguishable stratum can
be followed from the region of one set of conditions for the coal b#ing
studied, into a region with new conditions, and thus serve as a key to
what would certainly mislead us if we went direct!y from one region
to the other. In some cases where exposures arz abundant it is pos-
sible by this method of continuous tracing to trace the change step
by step. This leads to the

186. MEeTHOD oF TRACING CoaL Outcrops.—It will be only fair
to give the method of tracing the lines of outcrop of the workable
coals that the reader may know what dependence to put upon those
lines. In areas where the coal outerops with some frequency, a «:a-
tour line, or line which follows the shape of the hill at a constant Jevel,
is drawn from each outcrop, as it is located, until the next outcrop is
found. If the next outcrop is at approximately the same level, the
contour line is left as the line of outcrop. If it prove to be above or
below, a constant rate of dip is assumed, and a new line drawn, baged
on the old line. As a help in drawing this new line, the topography
is often sketched roughly in the note book or on the field sheets. In
an area where the topographic relief is quite marked, this adjusted
line of outcrop may be almost, if not quite, as accurate as the original
contour line, even where outerops are one or two miles apart. But
in a more level country, lines which are not far apart vertically may
be a long distance apart horizontally, and so on the map, and to that
extent become unreliable. Over the eastern edge of the coal field the
Mansfield sandstone produces a somewhat rugged topography, which
renders possible the fairly accurate tracing of the coals. Over most of
the area, however, where the predominance of shales has allowed the
glacier to plane the siirface nearly to a dead level, and then the deep
mantle of clays, sand and gravel left by the glacier has hidden the
underlying rocks, outerops are very scarce, often being 10 or even 15
or more miles apart. In such cases it is possible only to draw a line
to include all points at which that coal has been found in mines, wells
or drillings, and its accuracy depends on the amount of data obtain-
able. Even with such lines, an attempt is made to follow the major
topographic features, though of course it would be a waste of time to
attempt to make it follow the details of relief, since the constant local
changes of dip which we cannot see, but are sure exist, would certainly
render it inaccurate.

On the maps three kinds of lines are used—the full line, the broken
line and the dotted line. The full line is used where the outcrops
are within a quarter of a mile of each other, or, in cases where the
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relief is marked, a half mile or more apart, and may be considered
closely reliable. The broken line is used where the outcrops are fur-
ther apart, but the topographic relief is so marked that the line may
be considered as approximating correctness.

The dotted line is used to indicate merely a line of inclusion, or
where the distance of outcrops apart, or other causes, renders the
factor of possible error large. A

With the shortness of time at our disposal, it has not been possible
to take cognizance of the difference between the present and preglacial
relief, and to this factor, more than any other, we believe will be
chargeable the errors in our lines, for it should be remembered that
it is the preglacial surface that determines the actual outcrop. Note
of such differences, however, is usually made in the text.

187. THE MaPs AND SEcTioNs.—The maps accompanying this
report are of two kinds:

First. A general colored geological map of the whole coal area
on a scale of 2 miles to 1 inch. For convenience, this is published in
soven sheets of several counties each. Each sheet, by differences of
color or cross-lining, shows the area of outerop of such of the divisions
of the coal measures as can be given, the lower limiting line showing
the line of outcrop of the basal coal of that division. No note is made
of quaternary deposits. Where possible, each sheet gives one or more
cross-sections colored to correspond with the map.

Second. Sketeh coal maps of the more important mining or coal
areas, on the scale of 1 mile to 1 inch. These show the location of all
datum points, coal outcrops, ete. Where such maps do not of them-
selves make a full page or double page plate, drawings of the colum-
nar and coal sections are placed on the same plate, and, with the Cross-
sections usually given, often form very comprehensive charts of coal
data for their areas. In order to show better the characteristic fea-

. tures of the coals and columnar sections, as well as their variations,

the practice is adopted all through of grouping the sections, thus
making comparisons easy. To save space and time the legend and
cenles for the sketch maps are given at this point, and arranged so
as to be readily referred to. See Plate XII, opposite page 177. Fol-
Jowing out the idea of making the subject matter as handy as possible,
numbers are prefixed to the strata of the type columnar sections and
a column added showing at a glance the depth of any coal or other
strata. Other features along the same lines will be noted by the
reader, which need not be referred to here.
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XV. NEWTON AND BENTON COUNTIES.

. i i .
188. TREATMENT.—As these counties arc not coal producing coun-

ties, though supposed to contain some coal, th
» Lho , the general -
ment will not be followed. general plan of treat

189. REFERENCES AND Frerp Work.—

Newton County— :
188%2. J(;{m Collett, 12th Ann. Rep., Dept. of Geol. and Nat

ist., pp. 48-64. No mention of coal or coal m .

1897. €. E. Siebenthal, field work for thi v

Bonton Commtr is report. (C. E. 8.)
1885. S. S. Ggogbyz, 15 Ann. Rep., Dept. of Geol. and Nat. Hist.
' pp. 198-220. On coal measures, pp. 207-212. (S.S.G ,
1897. C. E. Siebenthal, field work for this report. (C.(E.. S'.) !

. 190. Position.—These two counties lie next to the Illinois line
in thg northwesterm part of the State, Newton lying north of Benton’
and, in turn,.being separated from Lake Michigan only by Laké
(':ounty. As the reported occurrences of coal in Newton county are
just north of the Benton county lire, a brief description of the ;u};'fac

of Benton county will serve all the purposes of this report. :

]?1. ToroGRAPHY OF BENTON CoUuNTY. ELEVATIONS.—The fol-
lowing elevations may be useful for reference:

) Authority,
g(?;:l;}......................,....,,......,...,L.E.&“'.}(.R ............................ :;10
Bosw L B W R R e
oha p“kLE&WKR ........................ 719
Fow‘ethC‘lﬁtI‘RR814
oo (,n?b)C”&uLRRm
SOl Bl HOTRYT 837
Otterbein..

Oxford..... L.E i“:

Ta]l:mt e, CLCLCLESELLR.R. 0T

T |e(Lh&WRR 710
pleton ..........o. oo LG LUELE WUORL R 615

These show a range in elevation of nearly if not quite 200 ft. be-
tweeg the highest and lowest points of the county. Mr. Siebexithal
describes the topography as without conspicuous elevations, but trav-
ersed by. four long ridges or, rather, low swells. The ﬁrs,t of these
runs g little north of west, passing between Pine Village in Warren
county and the county line, crossing the county line south of Boswell
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and then passing west into Illinois. The second ridge passes north of
Oxford and south of Fowler, dividing in the neighborhood’ of Parish
Grove into two forks, one of which passes southwest by Ambia into
Illinois, the other pursuing a straightforward course. The third swell
passes north of Andelotte and Fowler, south of Karl Park, and passes
into Illinois southwest of Raub. 'The fourth ridge passes by Odessa,
north of Wadena and into Newton county, between Kentland and
Raub. These swells are hardly prominent enough to be called ridges.
One can see the ascent in front of him, but the crest can hardly be
recognized when standing upon it. :

192. Surrack Grorocy.—This county is deeply covered with
drift, only a few outerops of rock oceurring. The following condensed
table gives a comprehensive view of the thickness of the drift over
the county, and the character of the first rock encountered; 1. S,
limestone; S. S., sandstonc; sh., shale:

T, 26 N, R. 7 W.: Sec. 9, v8 ft. S. S.; Sec. 19, 55 ft. sh,; Sec. 25,
63 ft.; Sec. 26, 65 ft. 1. S Sce. 28, L. S. outcrops; Sec. 34, 50 ft. L.
S.; Sec. 36, 40 ft. L. S.

7. 26 N., R. 8 W.:  Sec. 2, 50-80 £t L. S. and sh.; Sec. 12, 53 ft.
L. S.; Sec. 13, 60 {t.; Sec. 14, 100 ft.; Sec. 15, 79 ft., sh. or L. S;
See. 17. 75 ft. sh.; Sec. 24, 43 ft. L. 8.; Sce. 25, 50 ft. L. S.

T.26 N, R. 9 W.: Sce. 1, 65 £t, sh.; Sec. 3, 60-75 ft. L. S.; Sec.
10, 50 ft. 1.. S.; Sec. 13, 44.65 ft. L. S.; Sec. 14, L. S. outcrops
(Raul’s); Sce. 19, 132 ft. sh.; Sce. 20-21, 40 {t. L. S.; Sec. 22, 110
ft. L. S.; Sec. 23 (Farl Park), 15-90 {t., L. S.; Sec. 24, 65-70 ft., I.. S.;
Secs. 25 and 35, 65 ft.; Sce. 26, 40-50 #t. sh. and L. S.; Sec. 27, 40 ft.
L. S.; Sce. 28, 76 ft. L. S.; Sec. 34, 49 {t. 5. 8.

7. 25 N, R. 7 W.: Sec. 11, 50 ft. L. S.; Sec. 15, 80 ft. L. S.; Sec.
23, L. S. outcrops (Stevenson’s); Sec. 33, 34 ft. L. S. -

T.25 N, R. 8 W.:  Sec. 12,161 ft. T.. S.; Sec. 13, 90 ft. 8. 8; Secs.
15-16 (Fowler), 149 ft.; Sec. 1%, 91 ft. I.. S.; Sec. 18, 80 ft. L. S
Sec. 28, 160 ft. L. S.; Sec. 30, 116 ft. L. S.; Sec. 31, 100 ft. L. S.;
Sce. 34, 180 ft. ‘

T, 25 N, R. 9 W.: Sce. 3,75 ft. L. S.; Sec. 6 and 8,740 ft.; Sec.
10, 50 ft.; Sec. 16, 100 ft. L. S.; Sec. 24, 80 ft. L. S.; Sec. 31, 141-206
ft. S. S. (40 ft., Dunnington); Sec. 36, 175 ft. L. S.

T, 25 N, R. 10 W.: Secs. 12, 11, 14, 23 and 24, 40-50 ft.; Sec.
25, 82 ft.; Sec. 36, 125 ft.

S T.24 N, R.7 W Sec 18 (Oxford), 385 ft.

T 24 N, R. 8 W.: Sec. 8,70 ft. L. S.; Sec. 18, 206 ft. L. S.; Sec.

19, 190 ft. L. S.; Sec. 31, 180 ft.; Sec. 32, 372 ft. L. S.
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T 2e ™ T
T. 24 N, R. 9 W.: Sec. 24 (Boswell), 161 ft. L. S.; Sec. 25, 133 ; Bz W :
ft.4; Sec. 26, 270 ft.; Sec. 31, 175 ft.+. zlz .» m
T.24 N, R. 10 W.: Sec. 1, 138 ft.+; Sec. 11, 100 ft.+; Sec. 26, 187 - w 313 g X I
ft.+; Sec. 35, 149 ft. L. S. (?). : s+ Sin \ 2 F
These sections show a depth of the drift in and north of the south- o o "% e } Pl
ernmost swell of up to 400 ft., with an average of 200 ft. Further = ° =z | = g
north the drift is thinner, ranging from 200 ft. down. - T o l ¢
5 P i
193. Bep Rock.—As noted above, nearly all the drillings that go & ’: | € w ‘ N
through the drift pass directly into “limestone;” usually the drillings g ; © ‘i ® ¢ ¢
only go a few feet into the rock so designated. In some cases, how- S :
ever, after passing through a varying thickness of limestone, a con- 8 N ! ar® g
siderable thickness of black shale is reported, often 50 ft. or more. : sr_:&—%j;—\‘——-é;‘—r"‘—:w_h I
The rocks noted above as outcropping are, in each case, of Keokuk ; :_ RS t__‘c,i ! :f_'ﬂ-: %,
(Harrodsburg) age. Coal is reported only in a small area north of - ‘O < X \ § »~ “IF
Earl Park, at the county line. These facts indicate that no coal A S Oi ¢ S ¢ o
measures exist over most of the county, and if coal measure rocks be E; :_,H:‘ }.—"\f ‘ - \, v st ‘vt g
found, except in the southwestern corner of the county, they exist 5 ;j_'l 'g_ 2 | & \o:: o A
as patches which are not connected, from north to south across the 3 AR, o | e ¢
county, with the main body of the coal measures, as has formerly been % 5 . I =1 ‘l %
assumed. _ s e § o o 4
Leaving out for the moment the southwestern corner of the county, ; c E l 3 =0 n.' © o
coal measure rocks have only been reported at two places—north of = { = i
Earl Park and at Mt. Nebo, a little southeast of Wadena. These will g 3 :
be considered first : 2 I = - ==
‘ 5 13 S
194. THE SCHLUTTENHOFEN Basiy.—See Plate XIII and Plate = boS 3 N
XIV. 7 . ls u % S
This is a small area lying southeast of Kentland, partly in New- = !
ton county and partly in Benton. Some years since a well drilled for s i
water on the Schluttenhofen place, Sec. 1-26-9, was claimed to have 22 ~ o
passed through 7 ft. of coal at a depth of 104 ft. This led to the . = § T v
‘drilling of another well on the same place with the same result. The P ! 3
sections of these wells, as reported by Mr. Siebenthal, are as follows: ZT N | t; o 5 -
195. SecrioN 1. SEcTION oF WELL No. 1 ON SCHLUTTENHOFEN : '| g 8 ]
PLacE—Sec. 1 (3)-26-9. Plate XIV, Fig. 8 (C. E. S.). J - e ¥ 1
5 ey
Ft. In. e s
03T S 65 0 g I R T E
Clay-shale (“S0ADPSLONe”) . .......vvvreineenneennenns 39 0 Ih g ~
ggitﬁ (“sulphur stone”™) ...........v.iiiiiiiaeninn g (2) H “ . ic 2 & a
“Solid hard rOCK” ............cceuiuiiieaiainiennns 2 0 ﬁ §ll
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196. Seorion 2. SectioN oF No. 2 WELL, SAME FarRy.—

Drift ... 65 ft.
Clay shale ...... .. .. ... ... cciit i 37 ft.
COAL .. . e G ft. at 102 ft.
“Hard rock,” “gritty™. ... ... 35 ft.
143 ft.

The thickness of the coal is variously reported as from 4 to 7 ft.
This was all that had been found when visited by Mr. Gorby in 1885,
and upon such a slender basis hc rejected the idea of coal existing
therc. Since then many more drill holes have been put down, and
coal reported in a number of them. Coal has thus been reported in
Secs. 25, 35 and 36 of 27-9; Sec. 31 of 27-8; Secs. 1 and 3 of 26-9. In
examining the sections of the drillings it is well to study the neigh-
boring sections at the same time.

In crossing this area on a line a mile north of the Benton county
line the following sections are passed through:

19%. SEecrion 3. SEecTioN oF DRILLING ON ROBERT SEAL PLACE.
—Sec. 33, 27-9 (just off of map; see bird’s-eve diagram), Plate XTIV,

Fig. 1 (C. E. 8.).

Ft.

Iy, Bl C. it it it it e e e 100
Soft white limestone . ... ... i i i e 3
Black shale .......... . . . i i i e e 86
Sandstone with pyrites . ...... ... ... . . i i, 3
Hard gray sandstone ..........cccovtviiiinnnrisnennniens 9
Soft white limesStone . ... ..ottt ittt ittt 30
238

The 86 ft. of black shale is very suggestive of the Devonian, and
the lower 30 ft. of limestone may be Niagara. Going east, 9 ft. of
limestone (?) is struck at 58 ft. in a well in Sec. 35; northeast corner.
In Sec. 25, S. E. of 8. W., on Henry Hoover’s place, two beds of coal

were reported.

198. Secriox 4. SecrioNn ov Hoovir Prace.—Sec. 25, 27-9,
Plate X1V, Fig. 2 (C. E. 8.).

Ft. In.
L0 T P 57 0
Limestone, medium hard ........... .. ... .o, 7 0
Limestone, soft ....... ... i, 2 0
COAL ................ e e e 0 6
Clay shale ... i i i e 4 0
COAL . or i i i e e i e 18in.to 1 8
SHArd rock’ ... e e 1 0

About } mi. east this occurs:
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199. SecrioN 5. SECTION ON JoHN CASSIDY PLACE.—Sec, 25,
S. E. 4, Plate XIV, Fig. 3 (C. E. S.).

Ft,
Clay . e, 40
Limestone ...........i it e, " 28

Noting the figures it will be seen that the 9 ft. of limestone in the
Hoover well might possibly correspond with the lower part of the 28
ft. of limestone in the Cassidy well, in which case it would appear that
the coal of the Hoover well was originally overlain by 20-30 ft. of
limestone. Three miles east in the S. E. of N. E. of Sec. 33, 27-8,
occurs:

200. SEecrioN 6. SECTION ON RICHARD CONSTABLE’S PLACE—
Sec. 33, Plate XIV, Fig. 4 (C. E. S.).

Ft,
Clay, etC. it e e e 28
LIMestone ......coiiuneiieit it i 70

98

It is presumably this same limestone which outcrops half a mile
further east on the Davidson land in Sec. 34. The limestone there is
known to be of Keokuk (Harrodsburg) age. As the limestone here is
lying nearly horizontally, the suggestion naturally comes that the
limestone at Cassidy’s and Hoover’s may also be of Keokuk age.

Taking a south of west course from Constable’s, the first boring is
met with in the S. E. corner of Sec. 31, 27-8,

201. SEectioN 7. SECTION ON JaMES CULLNAN’S PLACE.—Sec,
31, Plate XIV, Fig. 5 (C. E. S.).

Ft.

Drlft 100

L0710 7. 9 2

ClaY oot e e e 14
Limestone ..........c.c0ovviniinnannnnnn.. 20 ‘“‘probably 60 feet.”

136

In the S. E. of 8. W. of same section occurs:

R02. SEeorioN 8. SECTION oN JoHN SILVER'S PLACE.—Sec. 31,
Plate XIV, Fig. 6 (C. E. 8.).

Ft. In.
B« § S 63 0
COAL L it e e e 2 6
White unctuous shale or limestone................... % 0

In the N. W. } of this section on the Hoover place, 18 in. of coal
is reported to have been struck at about 65 ft. in three wells.
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In the S. E. } of Sec. 36, 27-9, on the Joseph Wiest place, 20 ft. of
rock (limestone?) is reported at a depth of 40-45 ft. In the N. W. }
of Sec. 1, 26-9, on the James H. Burns place, nine wells have been
sunk. Nos. 1 to 6 of these went to depths of 175 ft., 100 ft., 98 ft,,
150 ft. and 100 ft., respectively, without striking rock. No. 7 went
268 ft. to hard rock, but is reported to have passed through coal at
110 ft., and from that down to 268 ft. was in “shell rock and hard-
pan.” Well No. 8, by another driller, went 98 ft. without striking
rock. No. 9, by still a third driller, went to 280 ft. and is re-
ported to have had blue clay with some sand to 120 ft. and gravel,
the size of peas, the rest of the way. The most remarkable part of
this well was, however, the reported striking of three beds of coal,
the first 7 ft. 6 in. thick at 144 ft., the second 5 ft. 6 in. at 200 ft.
and the third 2 ft. thick at 260 ft. This lowest coal would seem to
be deep enough to lie among rocks of the Silurian age. See Plate
XIV, Fig. 7.

The first bed is described as being bony, the second as a bright,
good coal, a quart of drillings being obtained, some of the pieces as
large as marbles. Said to burn like Pittsburg coal. The lowest bed
is said to be the best coal of all.

In the S. W. of N. E. of the same section, on the Christ. Benner
place, 3 ft. 6 in. to 4 ft. of coal was found at 60 ft. This led to the
attempt to sink a shaft about 1880. After getting down some 40
ft. it was abandoned on account of the water, which ran in fromn the
drift sand. Attention has already been called to the two wells on
the Schluttenhofen place. A third well on the same place in the
S. E. corner of Sec. 1 went through 12 ft. of limestone at 64 ft. See
Plate XTIV, Fig. 9. In the 8. E. corner of Sec. 3, 26-9, 135 ft. of lime-
stone is reported at a depth of 60 ft. As it is less than two miles south
of this to an outerop of Keokuk limestone on the Raub place, it would
seem probable that this limestone on the Schluttenhofen place was of
that age; and, again, the limestone seems to, in part at least, overlie
the coal. In the S. E. of the N. E. of the same section occurs:

203. SEectioN 9. SECTION ON FLORENCE ANSTEIT PLACE.—
Sec. 3, Plate XIV, Fig. 11 (C. E. S.).

Ft,

D8] o § P PPN 75
LimesStone ... .. iitivnt it iitiiannnnreneereoenennoenenanns 10
Shale .voiviiiiiiiieiiinn e ioneenenanns bttt 10
110, 7N 4
1S 1 T A )
LimesStone . ....itiit ittt it e e e e 80
184



190 REPORT OF STATE GEOLOGIST. -

Continuing northeast, the following section oceurs in the S. W. of
S. W. of Sec. 35, 27-9:

204. Secrion 10. SECTION 0N PATRICK MULLIGAN’S PLACE —
Sec. 35 (C. E. S.).

Ft.
Clay, ete. ... 100
Coal and shale (2 beds of coal ) ....................... .. 10
“Shell rock™ ... 38
CMSolld roek, flint™ ..o 2
150

Passing by the Henry Hoover place, we find, in the N. E. } of
Sec. 25, 27-9, 40 ft. of limnestone at a depth of 40 ft. In this sec-
tion, as indicated on the sketch map, occurs ofie of the most dis-
turbed areas known in the State. The rocks are exposed at a number
of places, dipping in different directions from 75 deg. to 85 deg., or
even up to perpendicular. The rocks are limestones of Niagara age.
From the radiating direction of the dips it would almost seem as
though voleanic or other agencies had produced an upheaval of a
kind seldom found in nature. TFine crystals of calcite and other
minerals occur at this point. The use of the Diamond drill in this
region revealing, as it usually does, the dip of the rocks would prove
of great help in solving the structure of the area. As to whether this
disturbed structure extends into the coal basin just south eannot be
stated. Tam inclined to think it may to some extent, but not o as to
materially effect the presence of the coal there.

205. NEXT, AS T0O THE RELIABILITY OF THE Dara.—Except at
the outcrops as noted, all the data were obtained by the use of the self-
pumping tubular drill. The thickness of the coals is judged by the
distance the drill works between the waters first becoming black and
its clearing up again. In the main coal field no reliance would be
put upon data obtained in this way. So that even if coal exists in this
area the thicknesses given can hardly be considered more than a
guess. These drillings were made by four different drillers, which
would seem to discredit the suspicion of the wells having been
“salted.” Whether any of these drillers have had expericnce in the
coal fields or any place where there need be no guesswork as to the
character of the rock passed through I do mot know. The absence
of microscopic or chemical tests, or, in lieu of these, of shafts by which:
the driller may test and correct the record of his boring which pre-
ceded the shaft, introduces a large factor of uncertainty in these
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-drillings. Until a test shaft has been sunk, or a core or other drilling

made by parties whose knowledge and experience in the coal field
make any report by them on the coal strictly reliable, we shall con-
sider the question of workable coal in this area an open one.

206. Assuming that coal does exist there, whecre does it belong
geologically? The rock most commonly met with in the drillings
below the drift is limestone. With the exception noted, all the out-
crops in this region are of limestone of Keokuk age; that is, about
the middle of the Lower Carboniferous. The apparent structural
relation of the coal to the limestone suggests that it is of the same
age. Coal beds do occur elsewhere in the Lower Carboniferous rocks,
but, as a rule, only a few inches thick and, as far as reported in the
State, only in the Chester or Kaskaskia group, the highest group and
one just preceding the eoal measures. On the other hand, we find
in the north part of the coal field of the State that the nupper members
of the Lower Carboniferous do not appear around the edge of the coal
area, but the coal measures rest with unconformability on the middle
and lower groups of the Lower Carboniferous,% ‘that there is a pos-
sibility that coals of coal measure age have been deposited here in-
an old channel or depression of some kind in the older rocks. As to
the presence here of coals 4, 5, 6 or 7 ft. thick, if these are coal meas-
ure coals (supposing the so-called limestone over the coal prove to be
a hard shale), this might be an extra limital pocket-such as-are not
uncommon in other States, such pockets often showing a thickness
of 20 to 30 ft. But if the coals are of Lower Carboniferous age, as
the reported presence of limestone over the coal and other facts seem
to indieate, it is probable either that the “coal” will prove to be
pockets of highly bituminous black shale, or if coal be there that
it will be in thin beds, associated with beds of black hituminous shale,
and that the section of coal and shale aggregating 6 ft. on the
Hoover place is more typical of actual faets than the 6 and 7 ft. beds

-of solid coal reported in some of the other sections.

207. SaxpsTONE AT MT. NEB0.—Mt. Nebo is an clevated table-
land or plateau forming part of the northernmost ridge or swell. Tt
Ties about two miles south of east of Wadena. The country slopes very
slightly to the east and west, a little more rapidly to the north, but
to the south descends 100 to 125 ft. to Pine creek within about a mile.
A well bored directly on the summit of Mt. Nebo is rcported to have
‘given the following:
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 208. Sectiox 11. SECTION OF BoRING ON SwaN Prace (Mt.
Nebo).—Sec. 20, 26-7 (S. S. G., p. 200).

) Ft. In,
1703 1 P 1 8
YelloW Clay ..ottt ittt tiieeneeneereannannansas 9 ..
Blue ClAY ...t ivt ittt iettrieorastatenrossssaansons b1 10
Cavity from which flowed gas ....... et eeereenaeraans 0 10
Blue Clay ... ittt ieitetiroeretoeneenneosnacssns 11 6
Cemented gravel ...........ciiviiiiinnnnsrnes P § 0
QUICKSANA .. ... it it ittt e e 6 0
SANDSTONE ... iiiiiiitiitenrancsanannannsss .33 (]
Gravel and Water . ... .. . i iiiiie i it 0 8
Limestone ........c.ciuiiiitiiiiiniiineroionrernnes o ..
116 0

Other wells bored on the slope of Mt. Nebo and in adjacent ter-
ritory showed no sandstone. At the Nutt quarry, 2 miles southeast,
on Pine creek, Keokuk limestone is exposed. This sandstone was at
the top a soft, coarse, dark-yellow sandstone, changing to dark-red
with trace of iron.. Qoward the bottom it is fine-grained, compact
and of a dull-gray color. The whole stratum was so soft that it re-
quired less than two days to drill through it. Mr. Gorby concluded
that this was an outlier of Mansfield sandstone. While this theory
may be correct, the softness of the stone hardly accords with the
character of the Mansfield sandstone as exposed elsewhere. The pres-
ence of the iron suggests a stratum of drift sand cemented by that
mineral.

209. CoaL MEASURES OF SOUTHWESTERN BENTON CoUNTY.—See
Sheet A of large coal map. As yet no coal has been struck in this
part of the county, nor is more than a few inches, if any, ever likely
to be found there. The known position of the Mansfield sandstone
of Division I in Warren county and in Illinois suggests that the east-
ernlimitof this division crosses the southwestern corner of the county.
At Dunnington, 40 ft. of sandstone is reported to have been reached
at a depth of 141 ft. Neighboring wells report ¢ hard rock” of unde-
termined character at depths of from 125 to 206 ft.° The possibility
of this being Mansfield sandstone has led to the drawing of the limit-
ing line as shown on the map.
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XVI. WARREN COUNTY.
Section 1. Geography.

210. REFERENCES AND FIELD WORK.—

1859-60. Richard Owen, Rep. of Geol. Reconn. of Ind., pp. 163-
165. A reconnoisance. 2 coal analyses. (R. 0.)

1859-60. Leo Lesquereux, same rep., p. 337. (L. L.)

1869. E. T. Cox, 1st Ann. Rep. Geol. Surv. of Ind., pp. 129-131.
Preliminary report. 2 columnar sections. (E. T. C.)

1873. John Collett, 5th Ann. Rep. Geol. Surv. of Ind., pp. 190-
259. Detailed report, map, 27 columnar sections, 30 coal analy-
ses. (4. C.)

1896. T. C. Hopkins, 20th Ann. Rep. of Geol. and Nat. Resources,
pp. 281-305; describes the Mansfield sandstone. (T. C. H.)

1897. E. M. Kindle, field work on part of county west and south
of Pine creek. (E. M. K.)

1897. C. E. Siebenthal, field work on northeastern part of county,
east of Pine.creek, and T. 21 N,, R. 8 W. (C. E. 8)

211. LocartioN.—Warren county is next to the Illinois line, which
bounds it on the west, lying a little north of the center of the western
side of the State. It lies just south of Benton county. Tippecanoe
county lies east of the northeast corner of the county, while Fountain
county lies east and south of Warren, from which it is separated by
the Wabash river. Vermillion county lies south of the southwest cor-
ner. See Sheet A.

212. ExTENT.—The county is somewhat triangular in shape, with
the northeastern and southwestern corners of the triangle truncated.
It has an area of 360 square miles. It contains all of township 23
north of range 7 west, townships 22 and 23 north of range 8 west,
and 21, 22 and 23 north of range 9 west; also partial townships 22
and 23 north of 6 west; 22 north of 7 west; 21 north of 8 west; 20
north of 9 west; 20-23 north of 10 west.

213. Erevation.—The county ranges in elevation from 491 ft.
above tide at the crossing of C., C., C. & St. L. Ry. over the Wabash
to probably over 730 ft. Low water in the Wabash at Attica is 516 ft.
Williamsport, on the Wabash river, is 619 ft. above tide. West Leb-
anon and Marshfield, on the elevated prairie of the western part of

13—GEoL.
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the county, are 720 and 721 ft., respectively, above tide. The C.,
C., C. & St. L. Ry. bridge over the Wabash is 529 ft.; Mound City
is 577 ft. above tide.

214. GeNERrAL TorogrRaPEHY.—The western and northern part of
the county is a high, rolling prairie, deeply covered with glacial drift,
much as was Benton county, just north. Approaching the Wabash
river this level country is much broken up by the larger streams and
their tributaries, which, as they near the Wabash, often acquire steep
or precipitous banks, often walled in by perpendicular bluffs of sand-
stone. These bluffs, as well as those along the Wabash, are often 80
to 150 ft. high. Along the river is a flat terrace, some 80 ft. above
the river. It is a terrace of planation, such as will be noted at other
points down the river, the rock at many points coming very near the
surface. At other points it is cut out of glacial material, which still
extends as much as 60 ft. or more below its level. It varies from a
half a mile to a mile wide.

215. DRAINAGE.—As shown on the map, the Wabash river flows
along the southeastern side of the county. The principal tributaries
to this from the north and west are: Little Pine creek, Kickapoo
creek, Pine creek, Rock creek, Redwood creek, Possum run, and the
north fork of Spring creek, which flows into Vermillion county. Mud
Pine creek and Fall creek are the principal tributaries of Pine creek
from the west. Jordan creek rises in the northwestern portion of the
county and flows southwestward into Illinois.

216. TraNsPoRTATION.—The Chicago & Eastern Illinois railroad
crosses the county from north to south in the northeastern part. The
Wabash railroad enters the county above Williamsport and runs west
and southwest, leaving the county at State Line. A branch of the
1llinois Central railroad enters the county from the west and meets
the Wabash railroad at West Lebanon. The Big Four railway crosses
the southern edge of the county from east to west.

217. DeveropMeENT.—This county is almost entirely an agricul-
tural county, very little attention having as yet been given to manu-
factures of any kind. The quarrying of sandstone is of some import-
ance in this county.

- =
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Section 2. Stratigraphy.

218. SurracE GEOLOGY.—Away from the Wabash river or the
channel of Pine creek, the glacial drift in this county is quite deep,
ranging up to 250 ft. in thickness. Approaching the river or its larger
tributaries the more rapid erosion has greatly reduced that thickness,
so that along some of the streams the underlying strata are quite fre-
quently exposed. Over the county as a whole the drift will probably
average less than 100 ft. in thickness. Hidden preglacial channels
doubtless abound, but the small amount of drilling and mining have
not revealed many yet. Small ones cutting into the coal are con-
stantly met with in mining the seams but little protected, and a few
longer ones were noted at Williamsport and in township 20 north,
range 9 west. The composition of the drift was well exhibited by the
shaft at West Lebanon. See {281 and Fig. 187.

219. Coar MEeasures.—Divisions I, V and VI are found outerop-
ping in or underlying this county. See Part II for a discussion of the
correlation of the divisions so designated here, with those divisions at
their typical localities. Divisions I and V each show one coal, Divi-
sion VI showing two coals. The type section would be somewhat as
follows:

Division VI—

Space, little exposed, but a few feet of black shales with sometimes
blue shales over, forming the roof of Coal VIa where that coal
has been left by the preglacial erosion.

Coal VIa. A thin coal, probably cut out over most of the county,
usually about 1 ft. thick.

Space, ranges from 3 ft. to 30 ft., but generally under 20 ft. It is
often almost or entirely made up of fire-clay with shale under-
lying; again in places as much as 10 ft. of shaly sandstone is
noted. :

Coal VI. This coal is workable in limited areas, ranging up to 4
ft. in thickhess. In such places it is apt to show three benches,
and to be a block or semiblock coal of fair grade. Over most of
the county it probably does not attain to a workable thickness.

Division V—
Space, ranges from 15 to 40 ft., usually being at least 20 ft. Its
most characteristic bed is a bed of limestone, usually black and
bituminous, but a short distance above Coal V, from which it is
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usually separated by black bituminous shale, often sheety, indi-
cating marine conditions following the deposition of Coal V.
In some cases two beds of limestone occur. The main and upper
part of this division is principally composed of shale in the north-
eastern part of the county, but in the southwestern is frequently
composed of a massive sandstone 20 to 30 ft. thick.

Coal V. This coal is workable locally, in some areas averaging
over 3 ft. thick, and up to over 4 ft. In other places its position
is only indicated by the position of the overlying limestone, its
liorizon being occupied by black shale. It is usually a solid bed
with a black shale roof and may usually be recognized by its
association with the black limestonc of this division. It is a
block or semiblock coal of fair to medium quality.

Division IV ?—

Space. As a rule this division only appears as a more or less con-
siderable thickness of black shale, filling up the irregularities of
erosion in the top of Division I

Division I—

Space. Principally represented by the massive Mansfield sand-
stone from 20 to 60 ft. thick.

Coal 1. Very loeal in distribution, usually occurring in small
pockets, hardly thick enough or extensive enough to serve even
for local supply.

220. UNDERLYING FormaTions.—The coal measures here lie un-
conformably on shales and sandstone, designated Riverside by Mr,
Hopkins, in view of their questionable stratigraphic position, but
claimed by Mr. Siebenthal to belong to the Knobstone group of the
Lower Carboniferous. These formations outcrop around the north-
east corner of the county and over a considerable area along the Wa-
bash river. See map.

Sectjon 3. Detailed Geology.
TownsHIP 23 NORTH, RANGE 6 WEsST. (PART 1IN WARREN COUNTY.)

221. LocarioN, Erc.—This partial township forms the northeast
corner of Warren county. Only the western half of the township is in
Warren county. It corresponds with the eastern two-thirds of Medina
of the civic townships.

B o e e e ———
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222. STRATIGRAPHY AND Co0ALS.—Only Division I of the coal
measures occurs in this township. The following section was made by
Mr. Collett in Sces. 31 and 32:

223. SEecTion 12. SrecTioN AT GREEN HiLn RED SANDSTONE
Quarry.—Sec. 32. (J. C, p. R29.)

Ft: In.

Red sandstone, heavy bedded ...................... 52 0

Covered .. ...ttt i e et et 4 0
Soft gray sandstone, 3 ft. to 2 ft.; brown sandstone,
3 ft.; banded pebbles, 3 in.; red sandstone, 5 ft.;
brown and striped sandstone, 3 ft. 6 in.; yellow fer-

ruginous sandstone, 4 ft............... ..o il 17 9

73 9

A drilling at the forks of the road near the middle of the east side
of Sec. 31 showed: Drift 10-17 ft.; red sandstone, 40-50 ft.; to gray
sandstone. There is thus only the horizon of Coal I in this township,
and that contained no coal at this point. It may contain a few inches
at other points now hidden by the drift, but is of no economic value.
For a discussion of the sandstones of Division I see report by Mr.
Hopkins, as above. For extent of Division I see map. The limits as
drawn by Mr. Hopkins are retained.

TownsHip 22 NorTH, RANGE 6 WEST. (PART IN WARREN COUNTY.)

224. LocaTtioN, Erc.—Only the northwest corner of this township
is practically ineluded in Warren county. It comprises the eastern
part of Warren township.

225. STRATIGRAPHY AND CoaLs.—Drillings show the drift to
have a thickness of 50-60 ft. Division I only of the coal measures
is developed in this township, with one coal horizon, that of Coal I.
Mr. Collett gives a number of sections which show the sandstone of
Division I, resting usually on shales of Lower Carboniferous age. Plate
VII in Part IT called attention to the nonconformity existing between
the coal measures and Lower Carboniferous. Coal has been reported
in a few places. 'The following section shows its position:

226. SectioN 13. SecTION AT MUunson’s MiLL.—Sec. 5 (north-
east of southwest). (J. C., p. 226.)
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Ft. In.
Quartzose ‘‘conglomerate” (sandstoune) resting on peb-
bly base . ...coiii i e e 4 0
Black sheety bituminous shale (horizon of Coal I).... 1 0
Quartzose and green shales (Lower Carboniferous).. 20 8
25 8

227. DisTrIBUTION.—Mr. C. M. Dawson reports that a bore in
Dry creek bottom, Sec. 7, S. E. 4, showed 18 in. of coal at a depth of
18 ft. A few inches of coal. is reported on the land of Robert Lank,
Sec. 5, N. W. of 8. W, Coal is reported to have been gotten out by
old settlers for blacksmithing purposes from the north half of N. W.
} of Sec. 8. It is almost certain that no coal of commercial value
exists in this township. The limits of the coal measures are shown
on the map. ‘

TownsHIP 23 NORTH, RANGE 7 WEST.

228. STATEMENT.—No information on the coal measures was ob-
tained in this township. Based on the known position of the sand-
stone of Division I on either side, it is believed that the horizon of
Coal T underlies the southern part of the township to the extent indi-
cated upon the map. Considering the thickness of the drift, it may
definitely be considered that this township contains no workable coal.

TownsH1ip 22 NoRTH, RANGE 7 WEsT.  (PART IN WARREN CoUNTY.)

229. STATEMENT.—The Mansfield sandstone of Division I is well
developed in the northern part of this township. At the Kickapoo
Falls, Sec. 29, it shows a massive thickness of 60 ft., underlain by 20
ft. of black and drab-colored shales. No exposure of coal has yet
been noted. The drift varies in depth up to 90 ft. The sandstone
of Division I usually rests unconformably upon shale of Lower Car-

boniferous age. The distribution of the horizon of Coal I will fall’

within the limits given by Mr. Hopkins for the Mansfield sandstone,
corrected in Secs. 13 and 14 by data obtained by Mr. Siebenthal. See
map. In the N. E. corner of Sec. 14 a well on J. L. May’s place
found 44 ft. of rather soft shale below 60 ft. of drift. This township
may be considered as containing no workable coal.
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TownsHIP 23 NorTH, RANGE 8 WEST.

230. LocarioN, Erc.—This township occupies the center of the
northern row of townships. It corresponds in area with Pine town-
ship of the civic townships. Its nearest points of shipment are at
present Pine Village and Winthrop, on the C. & E. I. R. R. 1t is
traversed by Pine creek, along which occur all the outcrops and coal
exposures.

231. STRATIGRAPHY AND CoaLs.—As far as observed, the rocks
of this township belong to: Tirst, the drift; second, Divisions I and
VI of the coal measures, and, third, Lower Carboniferous rocks. The
drift acquires a great thickness in this township; a drilling in the
northeast of southwest of Sec. 2 is as follows:

231. SEecrioN 14. SECTION OF BORING ON MRS. SArAII PEARCE’S
Prace—Sec. 2 (C. E. S.).

Ft.
Sofl ... e e e e 15
Sand and clay ... i e 232
Shale (Riverside) ...........ccciuiiriit i, 20

A well on the John McCandlish place, S. E. corner of Sec. 26, went
93 ft. in drift without striking rock.

232. The following section on Mud Pine creek includes the lower
part of Division VI (?) and top part of Division T.

Tig.23. Columnar section at McKey mine.
Fig.24. Coal section at McKey mine.

SectioN 15. SEecTioN AT MoKEY’S Banks.—Sec. 29, S. W. of N.
E,, Figs. 23 and 24 (E. M. K.).
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Ft. In.
1. Surface clay .....ooiiiiiiiiiiiii e 4 0
2. Shelly sandstone .............. .. i, 4 0
3. Blue fire-clay ......... ORI 0 3
4. COAL VI ? . ittt et e 3 2
5. Fire clay, drab, with but little sand .............. 3 0
6. Shelly sandstone ............c.ccoveveveiinnn.. ... 10 0
7. Blue clay shale and thin interstratified limestone.. 10 5

34 5

Coal VI (?) here is reported to be a fair grade of semibloek coal,
ranging from 1 ft. 6 in. to over 3 ft. in thickness, overlain by sand-
stone or drift and underlain by fire-clay. An analysis of the coal
from this point showed (Cox):

Top.  Middle. Bottom,

Fixed carbon .......... ... .. . ... ... 5750 54.70 52.25
Volatile combustible matter ............ 32.00 33.80 2875
Total combustible matter .......... 8950 8850 81.00
ASh i e 7.00 800 16.00
MOISEUL® oe vt vtviieeee et ieeeinainans 3.50 3.50 3.00
Total waste ..... SN 1050 11.50  19.00

The top part is a semicaking coal, brilliant black, with soft carbon-
aceous matter between the laminae, giving a puffed, brilliant liminate
coke; the bottom part is sulphury and with the middle gives a coke
not puffed, laminate and glossy. At one point the shales and sand-
stones, No. 7, show wavy and irregular bedding, as in Fig. 25.

Fig.25. Irregular bedding of shale an Mud Pine creek. From sketch by
Mr. E. M. Kindle.

The Mansfield sandstone of Division I crops out along both creeks,
but not so as to exposc well its thickness. No coal is reported at the
horizon of Coal I.

233. The Lower Carboniferous rocks show only a soft, friable sand-
stone in Sec. 23. "
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234, DisTtrIBUTION.—The drift covers the whole area, and with
considerable depth, as indicated above.

235. DrvisioN I outcrops along Pine creek from Sec. 23 to Sec.
33, and up Mud Pine creek to the N. E. } of Sec. 29. For details see
Mr. Hopkins’ report as above. The area of its outerop is roughly
shown on the map. As far as known it contains no coal.

236. Division VI (?) outcrops along the west side of Mud Pine
creek, coming nearer to drainage until in the north part of Sec. 29,
at the Harvey McKey’s bank it is about 18 ft. above drainage. Mr.
Collett gave the section at this point as showing three coals. Mr.
Kindle finds the section to contain but one coal, as indicated in the
section given in f232. No coal has been mined here in many years.
The section given by Mr. Collett is:

Laminated coal, good .................. ... 4 in,
Choice blacksmith coal ................. 1 ft. 6 in.
Laminated coal ........ .00t 6 In. 2 ft. 6 In.

He describes the coal at this point as a compact, clean, lustrous,
semicaking coal, which burns to a white ash. See §232.

237. A short distance above the McKey bank the following section
is exposed on the west side of Mud Pine creek. (E. M. K.)

Surface, 3 ft.; shelly sandstone, 4 ft. 6 in.; blue clay, 2 ft.; massive
sandstone, 2 ft. 6 in.; soft sandstone and streaks of coal, 6 ft; blue
clay and streaks of coal, 1 ft. 3 in.; conglomerate of ironstone pebbles,
1 ft. 8 in.; black bituminous clay, 2 ft. (?}; blue shale, 4 ft.

238. Up stream from this Mr. Collett describes the coal as occur-
ring “in pockets at the crest of ‘rolls’ or ‘waves,” from 4 to 7 ft. high,
and with a space of from 70 to 150 ft. between.” See Figs. 1 and 2.
Going northward the spaces between the pockets diminish. It is diffi-
cult to understand how the coal could occur in pockets at the “crest”
of the “waves.” In a drift opened by the Lafayette Mining Company,
in the N. E. corner of Sec. 19, five of these “waves” were crossed nearly
at right angles. The pockets of coal are described as “flattened eylin-
ders or elongated trapeziums, crushed when in a plastic state, from
one to three feeet thick and connected by a parting or thread of car-
bonoceous matter.” This description would indicate simply very
small basins of coal such as on a larger scale are common all through
the coal measures, and other descriptions by Mr. Collett referred to as

-similar to this confirm this view.
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At a small opening on the Lamb place, Sec. 20, N. W. corner, the
coal is at water level, and the coal ranges from 17 in. to 3 ft. thick.
A short distance south of this, 50 ft. of drift makes the roof of the
coal, which here is slightly below the level of the branch.

The limits of Division VI to the east is shown on the map. The
evidence would indicate that the coal in this township occurs in small
pockets, most of which are not workable, and that it would not be
wise to risk much of an expenditure, even though a drilling showed
3 or 4 ft., until the ground had been very carefully proven.

TownsH1ip 22 NORTH, RANGE 8§ WEsT.

Section 1. Geographic.

239. Locarion.——This township lies about in the center of the
county and corresponds with the eastern four-fifths of Liberty of the
eivic townships. See Sheet A and Plate XV.

240. TorooraPHY.—The topography of this township is rendered
somewhat rugged by the deep cutting of Pine creek and its tribu-
taries, which have eroded channels from 100 to 150 ft. deep, with
often quite precipitous banks. The general surface slopes slightly to
the south, and from ecither side towards Pine creek.

241. TRaNSPORTATION FaAcILITIES.—At present there are no rail-
roads entering the township. The Wabash railroad just touches the
southeastern corner, and the C. & . L. railroad lies less than two
miles east of the boundary.

Section 2. Stratigraphy and Coals.

242. Divisions CoNTAINED.—Divisions VI, V, T and IV (?), and
also outerops of the Knobstone (Riverside) of Lower Carboniferous
age.

243. Secrions oF Divisions V axp VI.—The following sections
will show the relations of the three coals of these divisions. See
Plate XV.

244. SectioN 16. SecrioN oN FarrL Crerk.—Opp. Thomas
mine, Sec. 20, Fig. 2 (E. M. K.).

COAL DEPOSITS OF INDIANA. 203

Cafboq
1|7
omqa
{8
3
o
Slavtrer.
o N
o — 7 1. . 4
* COLUMNAR 2 CO?QL VL,
rer. Fali Creek. Carloen.
SEC T/QNS 5, Ulo“) . hdl ree ;é:fll;‘b)
o L9 Carlsen. |33 Fali Creeh. : :
Sec.216). [FE e 46 De(.20(7). o
. o
3
“

7
J.
Ridlen: i1
1aiens. ,
% 53:_?’(3) Rblgqlfzj)

14,

13 :
- 03 ) 7=
Jarvis, 5209108 =
Secidr L& .
~— 16. 10
) L\-h‘ Trokel
10. ) > : Sec.2i02)

Butler. s

Thomas,
L e eCLo0tty

PrLate XV.

Fig.1. Sketch map of part of T.22 N,,R.8 W.
Figs.2-7. Typical columnar sections.

Figs. 8 and Y. Coal sections of Coal VI.
Figs.10-17. Coal section of Coal V.
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Thick Coals and . . .
of;r:le:f g':):c:q’f %ﬁ;ﬁzr 24%7. Where Mr. Kindle made his section, the strata from Coal
. Drift 1Lt ’;' ”(‘)' Fi. . 1; In. VI to Coal V were not exposed. However, most of those sirata are
............... . to .. .. ; 3 i i
2. Sandstone.......... it to 5 6 .. 7 g contained in another section made by him further down Fall creek,
3. Soft bluish shale.. ... ... T 8 as follows:
4. COAL Via............... .. 10 0 10 8 11
5. Gray sandy fire-clay, hard. 5 11 5 11 14 10 SecTioN 19. SecrioN AT RipLeN Bank.—Sec. 21 (5), Figs. 5/, 17v
6. COAL VI............... 10 .. 10 15 8 ‘ o1
7. Light drab fire-clay, sandy, . "
80ft oo e 2 0 N 17 8 1. Black calcareous shale, with molluscan fossils and
large coneretions . .....ci it ii i i e 5 0
oA = ’ 2. Dark blue shale with small lme and iron concre-
.240. SECTION 17. SECTION AT CARLSEN MINE.—Sec. 21 (6), HIODS .« vttt et e e 1 0
Fig.4. (J.C, p. 237.) 3. Limestone, fosslliferous, black................... 2 0
FiL. In FL o In B In 4. Soft black shale ........... ...l 8 In. to .. 10
1. Slopec..oooennien i L ' ' 5. Limestone, dark blue ..........oeiireviirennenn. 1 10
2. Yellow sandstone. .. ..... 8 0o .. N s 0 6. Soft black shale ..........oooiiiiiiiiiiiiiin, 8
3. Hard ferruginous shale 7. Hard bluish black shale ................... ...t 11
and ironstone.......... 4 0 . B 12 0 i 8 COAL V—Coal, 3 ft. 2 in.; bone, 2 In.; coal, 6 in.. 3 10
4. Black sheety shale....... 1 4 . . 13 4 | 9 Fireeclay ........o.vv... P
5. COAL VIa.............. 1 10 1 10 15 2
6. Fireclay................ 3 0 . .. 18 2 About the mouth of Fall creek and for a half mile down Pine creek
;. (b;ale ;n;l shaly sandstone 10 o .. .. 2 2 the bluffs are composed of black shale which is supposed to lie below
) ’:v};& 2 fe::sd s::g si’;‘ii Coal V and unconformably above the sandstone of Division I. See
plants. .. ............ 8§ o 2 0 36 2 Fig. 7. The relation of the shale to the sandstone is exhibited by
9. COALVI....4ft.6in.to 3 6 3 6 36 8 Figs. 18-20 in Part IT and Fig. 6 from sketches by Mr. Kindle,
10. Fire-clay................ 4 0 43 8 These indicate quite a notable unconformity between the divisions
11; f}ue ihale ....... l.6 ft.to 8 0 51 8 of the coal measures. 'I'hese shales may be considered as belonging
1shfle0ne ot caleareous 9 6 4 to Division IV (?). At one point half a mile below the mouth of
13. Black shale...... . ... . 10 51 gs (2) Fall creek, they present the following section:
14. COAL V under water, re- i
ported ................ 3 4 3 4 58 4 248. SecrionN 20. SrkcrioN oN PINe Creek.—Sec. 22, Fig. 7
15, Fireclay................ (J. C., p. 240).
. Ft In
. 1. Black carbonaceous shale ....................... 3 6
R46. SECT.ION 18. SECTION oF BORING ON SLAUGHTER PrLACE.~— 2. Bituminous and shaly llmestone with fossils...... 2 3
Sec. 20 (6), Fig. 3 (E. M. K.). 3. Blue and black shale, bands of concretionary llme-
Ft. In. Ft. In. Ft. In SLODE ..ottt e 23 0
1. Surface ....ovvvnennn ... 16 0 16 0 4. Thinly laminated quartzose sandstone with sun
2, Sandstone and shale........ 10 0 . . 26 0 cracks, reptilian tracks and plants........1 ft. to 2 4
3. COAL Via................. 2 8 9 8 98 8 0. Flaggy sandstone .................c..... 3 ft. to 7 0
4. Fireclay .........ouii. G 0 34 - 8 6. Black carbonaceous shale ................ 2 ft. to 3 0
5. Sandstone and shale ....... 10 0 .. .. 44 8 7. Quartzose sandstone ............... ..ol 8
3. ggd; shale ................ 6 0 29 0 50 8 g II)arkl Shtiif . qto .............................. :j 3
L AL VI oo 3 8 3 8 54 4 . Lamina sandstone ............ ... .o, Y
8 Clay shale ................. 20 0 20 0 74 4 10. Irregularly bedded sandstone .................... 14 0
9. COAL V (“not good”) ...... 4 0 4 0 7 4 ™ 1
10. Fire elay .................. .. 61 1
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The position of the black limestone in this section suggests that
the black shales, to a certain extent, occupy the horizon of Coal V.

249. Drirr.—The sections given only indicate a slight depth of
drift. Away from the two principal stream channels, however, the
drift is found to have a considerable thickness. Thus, in the N. E.
corner of Sec. 15, the drift shows as follows:

250. SEcrIoN 21. SEcTION ON JoHN MEYER'S Prace—Sec. 15
(11), (C. E. 8.).

Ft.
(03 F: T2 22
Gravel and sand (water) ..........i it i 18
Blue clay ......... oo, et e 100
140

And similar sections occur at other places showing an average depth
of probably not far from 100 ft.

251. Division VI.—This division carries two coals as far as ob-
served. The upper one—VIa—is seldom, if ever, of workable thick-
ness. In the drilling (]246) it is reported to be 2 ft. 8 in. thick.
Sometimes overlain by black shale, sometimes with sandy shale.

Coal VIa was formerly stripped on the Thomas place, from which
place the coal analyzed as follows: (Cozx.)

Fixed carbon ........c.iiiitiit ittt i i e, 49.50
Volatile combustible matter .....................ciu. ... 33.50
Total combustible matter ................co. oo, 83.00
MoOIStULe .. i i i e e ettt 4.50
AS L e e e et e, 12.50
Total Waste ......ovveveirinnevnnnn.. J 17.00

252. CoaL VI locally attains a workable thickness. At the Carlsen
bank it runs 3 ft. 6 in. thick, including 4 in. of somewhat bony coal,
occurring 10 in. from the top. In the drilling it is reported as 3 ft.
3 in. In many cases, however, it ranges nearer a foot in thickness.
In Mr. Collett’s section Coals VIa and VI are separated by 21 ft. of
shale and sandstone. In sections obtained by Mr. Kindle they are 6
to 11 ft. apart, separated by fire-clay only. At the Carlsen (old Keis-
ter or Luppoldt) bank this coal is described as a block coal, mining in
the characteristic slabs, and having a dull lustre and heavy ring. It
burns to a white ash, without clinker and with little flame. An analy-
sis of coal from there showed:
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Top.  Middle. Bottom.

Fixed carbom ......cvvevvecnnnnnninceens 49.00 5250 67.00
Volatile combustible matter ............ 37.00 3350 36.50
Total combustible matter ......... 86.00 86.00 92.50
ASH e . 9.50 9.00 4.50
MOISEUI® v v vvveie i e enoenrearannanes 4.50 5.00 3_.00
Total waste .......oviveviiiannn 14.00 14.00 5.50

These analyses show the lower part to be much the best coal, though
the other parts are but litttle below the average.

953, Division V.—This division contains the coal principally
worked in this township. As shown in Figs. 10 to 17, it ranges from
3 ft. to over 4 ft. in thickness. It is characteristically overlain by
black sheety bituminous shale, with lingula, etc., and that in turn
by one or sometimes two strata of dark to black limestone. It is char-
acteristically underlain by a little bony coal, and in a few cases that in
turn is underlain by a thin bed of poor coal. The overlying strata
are very similar to strata overlying Coal V (K of old survey) over most
of the coal counties. See general discussion, Part II. The rest of
Division V is largely shale. The composition of this coal is shown
by the following analyses by Cox:

83 8_0_) - s
o= 0= 5| & £
OCo 1332 ~ E!
—_— @ g .
s2 (282 X ! 4 | 3
N | - =
- ) |
A. C. Jarvig, top 6 in......... Sec. 21 (7)....] 88.50 | 38.00 | 50.50 | 5.00 6.50
A. C. Jarvis, middle 22 in..... Sec. 21 (7)....| 93 50 | 40.00 | 53.50 | 2.75 3.00
‘A. C. Jarvis, bottom 14 in.....Sec. 21 (7)....! 84.50 | 33.00 | 51.50 | 3 50 12.00
Schoonover, top 10 in......... Sec. 21 (8)....| 87.00 | 37.60 ‘3?.40 3.50 9.50
Schoonover, bottom 321in...... Sec. 21 (8)....] 89.25 | 34.00  55.25 4.5(_) 6.25
Average... ...t 88.55 | 36.52 | 52.03 1 3.85 7.45

These show the coal to average fairly. The amount of ash is high
for a block coal. The coal has the characteristic soft carbonaceous

partings.

954, DivisioN 1V.—To this division are assigned the shales
which in the main lie below the coals and seem to fill eroded depres-
sions in the sandstone of Division I. The similarity of the coal and
bone underlying Coal V to the coal and bone underlying Coal LIT in
Clay county has suggested a possible correlation. See Part II.
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255. Division I.—This shows a thickness of up to 40 ft. of sand-
stone and layers and lenticular masses of black shale. The black
shale in Fig. 7, No. 6, of Sec. 20, 247, appears to mark the horizon
at which coal is occasionally found in the southern part of the county.
No coal has been found in this division in this township. For details
of the sandstone sce Hopkins, pp. 297-299.

256. UNDERLYING Rocks.—In the southeastern quarter of the
township the underlying rock is sandstone, with a thickness of up to
60 ft. In the S. W. corner of Sec. 15 a drilling showed as follows:

257. SEecTioN 22. SkcrioN oF HARVEY MCALISTER’S WELL.—
Sec. 15 (C. E. 8.).

Ft.
Soll and drift ... e e e 112
Clay shale ... .. ittt i it e 8
Blue Clay ... e e e e e e 12
Light gray sandstone ..........c.ooiiiiiiiiniineinn.n. 15
Blue Clay ...t e e e e 47

195

The strata below the drift are believed to belong fo the Knobstone
group. (Riverside.)

Section 3. Distribution of Divisions.

258. Divisiox I underlies all of the township except a small area
in the southcast corner, as indicated on the map. TFor details see Mr.
Hopkins’ report as above.

259. Divisions VI aNp V.—These divisions are confined to the

west side of Pine creek, as shown on the map, except where they cross.

at Dixon’s mill. Only a small area of Coal V exists on the east side
of Pine creek at this point. At the W. L. Slaughter bank in Sec. 15,
Coal V ranges from 3 ft. te 3 ft. 8 in. The roof is black shale only a
few inches thick, overlain at the shaft by 16 ft. of drift. The roof is
pretty fair, but the coal is cut out and replaced by the drift in many
places. The McAlister well (257) is on the same level and about 400
yards east, and indicates that the coal is extensively cut out in that
direction. The flat under which coal might occur covers about 40
acres, but in all probability the coal is cut out over much of that. Mr.
Kindle has also located a coal bank above Dix’s mill, just north of
the center of Sec. 22, and small area of coal as mapped.
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Following the outcrop of the horizons of these divisions down the
western bank of Pine creek, no coal is seen in Secs. 4 and 9, though
its presence is suggested at one or two points.

260. In the S. E. } of Sec. 16 several mines have been opened,
notably on the Hunter place, Sec. 16 (1), by a slope on Coal V; by
shafte on the Johnston place, Sec. 16 (2 and 3), and by shaft
on the Hogue place, Sec. 16 (4). At the Hogue mine (see Fig. 182)
the coal is 50 {t. deep, and ranges from 2 ft. up to 3 ft. 4 in,,
averaging about 3 ft. The coal is a semi-block, the lower two-thirds
resembling block coal in places. It sometimes contains a dirt band
14-16 in. from the bottom, and the upper ten inches contain thin
charcoal streaks. It burns to a gray ash with a little clinker. The
roof is black shale, 10 in. thick, overlain by glacial clay. The roof
is not very good and tends to cave in badly if the shale is broken
through. The floor is made of, first, 4 to 6 in. of bone coal, then be-
low that is 1 ft. of poor block coal. This in turn is underlain by 6
to 8 in. of fire-clay, and that by 8 ft. of clay shale. The coal is fre-
quently cut out and replaced by glacial clay, and faults of up to 1 ft.
downthrow are common. It is said that boulders occur in the coal on
the east of the shaft, the coal being harder there than on the west.
On account of the thinness of the roof, it is necessary to mine without
powder. Most of the product of this mine goes to the Mineral Springs.

261. Following the outerop of Coal V up the north bank of Fall
creek, the coal is first seen at the Jacob Trokel drift, Sec. 16 (2),
being opencd in 1897. The coal is here about 15 ft. above Fall creek.
At the mouth of the entry the coal measured 4 ft. 3 in. See Fig. 16.
Inside 64 ft. the coal runs between 3 and 4 ft., with one or two inches
of bone at the bottom and fire-clay below that. The roof of the coal
is drift clay, and as a result the coal is very pockety, being cut out
frequently and replaced by drift.

262. At the Ridlen drift, Sec. 16 (5), Coal V is still 10 to 12 ft.
above the creek. The coal is here 3 to 4 ft. thick. For whole section,
see Y247 and Fig. 17. The top 9 in. of the coal is soft, free of sul-
phur, and contains streaks of charcoal. It furnishes most of the nut
coal. The bottom 15 in. contains a good many sulphur bands or
patches up to 3 or 4 in. thick. The coal below the 9 in. of top coal
blocks out well without the use of powder, the slips, however, not
being regular in their direction, or in their distance apart, which
varies from a few inches to 2 ft. The roof is very good, not having
weathered any in the main entry. The underlying 4 or 5 in. of coal is

14—GroL.
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only found in places. In places it runs up to 1 ft. 6 in. thick, sepa-
rated by an inch of fire-clay from the worked coal. It is bony and
does not burn-well. ‘

At some old drifts between this and Trokel the limestone comes
down, making the roof of the coal. The general dip lere is to the
west, which brings the coal down to the creck bed before the west
side of Sec. 21 is reached. '

263. In Sec. 18 one of the top coals was stripped many years ago
on the Thomas place, Sec. 20 (1). It was there 1 ft. 8 in. thick. See
analysis, §250. For the last 15 years or more they have mined Coal
V by a slope 10 ft. deep, the coal being 5 or 6 ft. below the creek, and
from 3.ft. 3 in. to 4 ft. thick. It is said not to block well, powder
being used in mining, and had a very good roof. See Fig. 11.

264. ““A little farther up is the Butler shaft, where the coal is 45
ft. deep, and runs 3 ft. 8 in. thick on the average. The coal is semi-
block, has to be shot, and has a fair, though soft, shale roof. A little
bone underlies the worked coal. See Fig. 10.

265. Coal VI (?) outerops on the Isaac Slaughter place, Sec. 20
(5), and is there about 30 ft. above the same coal at the east line of
Sec. 20. Just east of the road, below Butler’s, a new drift was being
opened on Coal VI in 1897. The coal is here 2 ft. above the creek.
Itis 1 ft. 7 in. thick, is overlain by 5 ft. of shelly sandstone and under-
lain by 2 ft. of bluish-gray sandy fire-clay.

266. Opposite the Thomas bank occurs the section given in ]244.
A little further down the following section shows in the bank:

SecrioN 23. SECTION SoUTH SIDE OF FALL CREER.—Sec. 20 (3),
Fig. 9 (E. M. K.).

Ft. In.
Surface, 9 ft.; shelly sandstone, 4 ft. to 6 ft.; micace-
ous clay shale, 6 ft.......coiiininiiiiiiiiiinnnn, 21 0
Place of coal—
Fire Clay . ... ittt ettt itetatiinennnnnns 11 0
COAL V. ittt ieetitoneeeenresonnnannnannen 1 0
Gray fire clay, 5 ft.; sandstone, rough bedded, 4 ft.. O 0
42 0

267. A little further down is the Carlsen bank (formerly the Keis-
ter or Luppoldt), on Coal VI. The eoal is 8 or 10 ft. above the creek,
and runs from 2 ft. 4 in. to 3 ft. 8 in. The section here is given in
$215, and the coal is discussed and its analysis given in {251, Fig. 8.

——
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The roof is of shale and is poor when wet. This mine shows local
dips in every direction, but has a general westerly dip,. The top
2 or 4 in. of the coal is soft. It is mined partly by pick and partly
with powder. Both rolls and faults oocur in this mine.

268. Of the banks not now in work in this section, Mr. Collett
gives sections at three ag follows:

Fink. Jarvis. Schoonover.
W.,,N.E... NNELN.E.! WIS E./!
Fig. 12. Fig. 13, Fig. 14.

Fe, In. Ft. In. F. In.

Slope.....o.ovviiiiiiiiiin .. . .. .. 30 0

Bituminous limestone......... 2 0 . .. 2 0
Lingula shale................ 9 ..

Black bituminous shale....... 1 2 4 0 2 6

Coal V—

Soft or rough caking........ .. 6 6 10

Semi-block.......... ...... 1 4 1 10 1 7

Bloek ..............ilt 1 2 1 2 10

Bone..............oo il 2 . 2 .. 3

Total of coal ................ 3 2 3 8 3 6

Fire-clay .................... 4 0 4 0 3 6

269. Above the bridge in the center of Sec:. 22 the sandstone of
Division I outcrops in the bed of Pine creek for 100 yds., and on the
eastern bank shows a ledge of cross-bedded iron stained stone 15 ft.
high. On the west bank opposite this the shales of Division IV (?),
55 ft. thick, extend down to the water. This shale is well exposed in
the bluffs for half a mile down Pine creck from here. See section
given in J248. :

270. South of this, down Pine creek, no coal exposures were found,
the hillsides usually being heavily mantled with drift.

271. A considerable amount of prospective drilling has been done
in this district by different companies. The Lafayette company put
down a shaft on the Schoonover place without striking coal, and the
shaft was abandoned. The coal where the shaft was located was prob-
ably cut out and replaced by the drift. During the ’80’s the Fountain
County Coal Company made a number of test drillings, but owing to
lack of transportation facilities no shaft was sunk. It is claimed
that these drillings showed the upper bed to thin out to the south-
west, and that the two upper beds were frequently replaced by drift
elay.

In Y246 was given a boring on the Isaac Slaughter place, showing
all three coals of workable thickness, if the driliing is reliable. In
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the S. W. of 8. E. of Sec. 20, a drilling is reported to have shown the
upper coal to be 6 in. thick, and Coal V 3 ft. 6 in. thick. In the N.
W. of N. E. of Sec. 29, Coal V is reported to be 4 ft. 4 in. thick and
80 ft. deep. The upper coal is 2 in. thick. In the S. W. of N. W. of
Sec. 29, Coal V is 90 ft. deep, 3 ft. 8 in. thick, with 20 ft. of shale for
roof. Above that is 70 ft. of drift. These indicate the presence of a
considerable body of workable coal.

Townsuir 21 NorTH, RANGE 8 WEsT. (PART IN WARREN COUNTY.)

272. StaTEMENT.—This partial township appears to contain no
workable coal. Williamsport, in the northeastern part, is the county
seat of Warren county. The part of the township north and east of
Rock creek corresponds with Washington of the civic townships, the
area south and west of Rock creek belonging to Pike township. The
Wabash railroad crosses the northern part of the township from east
to west.

The country west of Williamsport is rolling, rising gradually west-
ward, reaching its maximum hecight about 3 mi. west of town. To
the north it rises gradually for a mile, forming a broad, nearly flat
ridge, which stretches westward. 'This is dissected by the tributaries
of the Wabash, and, as it approaches that river, breaks off into the
river bluffs. The clevated points are 150 to 200 ft. above the river.

273. STrRATIGRAPHY AND CoaLs.—The coals found belong to Di-
visions I, IV andV. As in the last township, a marked unconformity
exists between Division I and the underlying and overlying rocks.
Coal is only reported at scattering points, principally Coal I. An ex-
posure in the bluff on Rock creek, just above the road from Lebanon,
shows well the details of Divisions I and V.

274. SkctioN 24.  SecTioN oN Rock Criek.—Sec. 18 (C. E. 8)).

Division V— Ft. In.
1. Drift ..o e 12 ft, to 15 O
2. Shale, yellow ... ... . ittt e 1 [0}
3. Limestone, shaly, impure, noncrystalline. ... .... 1 2
4. Limestone, blue to black, noncrystalline, cherty

at south end, few fosgils .......... ... ..ot 4 0
5. Shale, black ......coveiiit it ienn, 3 6
6. Shale, black, sheety ........... . ..o i L 8
7. Shale, jointed In structure ..............c....... 1 0
8 Shale, gray ....cviiir it e 4
9. Limestone, ferruginous, nodular, jointed, with

fOS8lI8 ... e e 6

10. Fire clay or clay shale ........... ..ol o 4
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Division IV (?)— Ft. In.
11. Shale, black ....cvvvieiriiiieee e iennnanans 3 0
12, Shale, black sheety ..........coviiiiiniiinn 1 0
13. Shale, BlACK . ovvrriie i et ce et eeeennss 268 0
Division I—

14. Sandstone (Maasfield) ................ 10 ft. to 15 0
15, COAL L.ttt 0 ft.to 1 0
16. Sandstone, white ............. ... o i, 1 0
17. Shale, soft white, micaceous ........ e 10 0

At this point the sandstone of Division I may have been eroded,
and replaced by the shales of Division IV. See Fig. 5, in Mr. Hop-
kins’ report. (T. C. H., p. 294) and ]276.

275. Division I shows its massive sandstone over most of the town-
ships to range between 20 and 30 ft. Around Williamsport it is found
thicker, ranging up to 50 ft. of clean, massive stone. Coal I varies
from nothing up to 2 ft. and usually occurs in basins of very limited
extent, often being only a few yards in diameter.

276. The Lower Carboniferous rocks underlying Division I consist
sometimes of shale, sometimes of sandstone. Thus, a bore hole from
a test shaft on the Leclaire place, in Sce. 19, N. W. of N. E., gave,
below the horizon of Coal I: Fire-clay, 25 ft.; sandstone, 55 ft. In a
drilling in the N. E. corner of Sec. 3, 47 ft. of shale and sandstone
were passed through below the horizon of Coal I. These rocks are
probably of Knobstone age (Riverside, of Hopkins).

277. DisTrIBUTION OF CoAL.—No coal is reported about Wil-
liamsport. The Mansfield sandstone appears at the falls of Fall
creek, in town. An old preglacial channel passes 100 or 200 yds.
northwest of the falls, as the well at the electric light plant, 100 yds.
up stream and 10 ft. above the level of the sandstone in the bed of
the creek, went 56 ft. through sand and gravel before striking rock,
and other wells in this vicinity go from that up to 100 ft. deep before
striking rock.

In the S. E. of the S. W. of Sec. 11 is an outerop of coal apparently
at the horizon of Coal V, as it overlies the Mansfield sandstone, here
35 to 40 ft. thick, from which it is separated by from 2 to 4 ft. of
fire-clay. It is overlain by a foot or so of sandy shale, and that in turn
by sandstone. The overlying material casts some doubt on the corre-
lation of this coal with Coal V. Some 12 or 15 years ago it was
stripped some 50 yards south of the outerop in the road. It was there
reported to he 1 ft. thick. Only a few wagon loads were taken.
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On the J. H. Herrick place, S. W. of N. W. Sec. 14, a pocket of
coal 2 ft. thick in the middle and thinning out to the edges was struck
under the Mansfield sandstone in a branch. It furnished a few wagon
loads. Fifty feet south of this two holes were dug back under the
sandstone, following a bed of bone coal, in the hope that it would
give place to coal. Fig. 26 shows the relations found at this place.

Fig. 26. Peculiar position of Conl I in mine on J. H. Herrick place, sec. 14. Sketch by
Mr. C. E. Siebeunthal.

The overlying sandstone contains many small veins of coals. Under it
Is a curious conglomerate or breccia 2 ft. thick, and that in turn is
underlain or invaded by a layer of bone coal or shale as in the figure.
A boring down the hollow and 10 to 12 ft. lower struck rock at a
depth of 1 ft. and went 80 ft. in it without getting through. Probably
Riverside.

In the S. W. of 8. E. of Sec. 15 is an outcrop of Coal I. A drilling
on this same 40 acres showed: Soil, 5 ft.; sandstone, 27 ft.; Coal I,
4 to 5 in.

In the S. W. } of Sec. 15, one well found the drift 65 ft. thick,
while another well 400 yards southeast struck sandstone at 2 ft.

In the S. E. 40 of Sec. 17 a drilling showed: Drift, 47 ft.; sand-
stone, 13 ft.; coal, thickness unknown. Another well a little lower
struck 30 ft. of drift and 28 ft. of sandstone. A well on the Bowlus
place, S. W. of N. E. of Sec. 17, went 100 ft. and showed no coal.
It may have started below Coal I, as it was in a hollow. In N. E.
of S. W. of Sec. 17, on the Etmyer place, a boring passed through 60
ft. of drift, 20 ft. of sandstone and into coal (Coal I).

In Sec. 18, 6 to 8 in. of coal is reported under sandstone in the N.
W. corner of S. E. } of 8. E. { (Coal I). The section on Rock creek
in the S. W. of S. E. } was given in 4273. In the N. W. corner of N.
1. of N. E. of Sec. 19, in the east bluff just below the road, is the
- coal bed given in that section. The irregularity of its occurrence is
shown in Fig. 27.

In Sec. 20, S. E. of S. W., on the south side of Rock creek, the base-

of the Mansfield sandstone contains a layer of coarse conglomerate,
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and lenticular masses of coal. Mr. Collett reports Coal I as occurring
on the David Biser place, N. E. } of Sec. 19, where it occurs in basins
or pockets a few hundred yards long, the intcrvening ridges being
6 to 10 ft. higher than the basins. Several years ago a test shaft was
sunk in the valley of Rock ereck in the N. W. of N. E. of Sec. 19
by Joseph Leclaire, which gave as follows: Soil, 9 ft.; bone coal and
streaks of good coal, 5 ft. Two feet of coal was rcportcd 40 rods down
the creek from this.

Fig.27. Occurronce of Coal on Rock creek. Sketch by C. E. Siebenthal.

.Some years ago, Spears, Brown & Co., put down test borings on E.
Briggs’ land, S. W. } of Sec. 8, E. Slusser’s land, N. E. } Sec. 8, and
J. Etmyer’s land, N. W, { Sec. 5. They report finding three seams of
coal, but none over 1 ft. 3 in. thick. On the south half of the N.
L. } of Sec. 5, Mr. 0. Swank reported 3 ft. of coal at a depth of 82
ft. It may be that this well was salted, as it now turns out that the
three wells drilled for Dr. Boyer, in Sec. 3 were. See J. C., p. 208.
At Mr. John Ridenour’s well, in the N. E. of N. E. of Sec. 3, there is
reported: Drift, 65 to 70 ft.; sandstone, 25 ft.; coal and associated
shale, 5 ft.; shale and sandstone (Riverside) 47 ft.

TownNsHIPS 22 AND 23 NorTH OF RANGFS 9 AND 10 WEST.

278. STATEMENT.—These townships make up the northwestern
part of Warren county, and correspond to the civic townships of
Prairie, Jordan and western Liberty. The country is a high rolling
prairie deeply covered with drift.

279. CoaL has been reported in deep wells, as follows: In Seec.
15, 23-10; just across the Illinois line in the S. E. } of Sec. 31,
at a depth of 140 ft.; in the S. E.  of Sec. 19, 22-9, at 130 ft., and on
the opposite side of the road in Sec. 20. The horizons of Coals I, V,
VI and VIa are all of them under this area, but the depth of the drift
would indicate that they may be largely eroded. On the other hand it
would not be greatly surprising if considerable basins of workable
coal be discovered later.
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TownNsHIP 21 NorTH, RANGE 9 WEsT,

280. StaTEMENT.—This township corresponds with portions of
Steuben and Pike of the civic townships. In surface conditions it
resembles the township further north, but becomes more broken
towards the lower part of Redwood creek.

281. CoaL has been found at a few places. At West Lebanon a
well bored for water was reported to have passed through 3 ft. of
coal at a depth of 150 (?) ft. This led to the formation of a mining
company which sunk a shaft to a depth of 121 ft. and bored some

distance farther. The record of what was passed through is given as
follows: : .

282. SEcTION 28. SECTION OF SHAFT AND BORE AT WEST LEB-
ANON.—S, W. 1 Sec. 12, Tig. 28 (J. C., p. 220).

Fig.28. Section of shaft and bore at West Lebanon.

Ft. In. Ft. In. Ft. In
{. Soil and clay ...,.......... 20 0 e . 20 0

2, White, yellow and black
sand pocketed in clay,
with sandstone fragments 12 6 .. .. 32 6
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Ft. In. Ft. In. Ft. In

3. Blue clay and gravel...... 17 0 .. .. 49 (1]
4. Dark clay with sandstone
and large granite boul-

[ U2) o BN 25 0 .. .. 74 6
5. Blue and green clay with

pebbles ........cooinn 14 0 .. .. 88 (4}
6. Black mold, roots of trees

I situ coenvinriiiinees o 2 .. .. 88 8

7. Dark clay and mucky soil

filled with large limbs and

roots of trees, apparently

birch and pine .......... 15 0 .. .. 103 8
8. Disturbed sandstone with

decomposed nodules of

pyrites ... il 6 0 . .. 109 8
9. COAL VIa—Coal, 8 in.; part-

ing, 4 in.; coal, 8 in...... 1 6 1 6 111 2
10. White clay and clay shale.. 1 8 . ..o 112 10
11. Clay shale, fossiliferous ... 5 2 6 10 118 0
12. COAL VI—Coal, 1 ft. 0 in.;

clay parting, 10 in.; coal,

B S P 1 2 ) + WA 2 10 2 10 120 10
13. Fire-clay (in bore) ........ 5 0 125 10
14. Blue shale ..........cc00n 6 0 131 10
15. Dark limestone ............ 7 0 . .. 138 10
16. Biack shale ............... 5 8 23 8 144 6

17. COAIL V—Coal, 9 in.; pyrite

parting, 5 in.; coal, 5 in.. 1 7 1 7 146 1
18. Carbonaceous concretions .. 2 0 148 1
19. Fireclay ......cccovv oo 2 0 150 1
20. Sandstone .......... ..... 4 0 154 1

Sinking, as it did, through over 100 ft. of surface and drift, this
shaft section is of interest because showing the details of the drift
much better than can be obtained in a drilling. The strata accom-
panying the coals show a close correspondence with the same horizons
of Fall creek, in T. 22 N., R. 8 W. The coals here are none of them
of workable thickness, and it suggests what may be expected all
through this region. On the other hand, while 2 clay parting is apt
to be very persistent, it would seem probable that there are large areas
where it will be too thin to seriously interfere with mining. The
pyrite parting is not apt to be persistent more than a few rods. Still,
in any case, if the partings entirely disappeared, it would be necessary
for the beds to fully double in thickness to be considered workable.
Several wells at West Lebanon have pierced coal. Thus the gas well,
N. W. of N. E. of Sec. 24, 1,600 ft. deep, is reported to have passed
through 2 ft. 6 in. of bone coal and hlack shale at 65 ft., and at 110 ft.
through 4 ft. of coal. A well at the corner of First and High streets
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is reported to have struck coal, the depth being variously reported at
100 to 140 ft. and the thickness at from 6 in. to 5 ft. It is said to
have had 14 in. of shale on top and 10 in. below, and to have burned
up without leaving any cinders. At Marshfield a 325-ft. well is said
to have passed through 1 ft. of coal at 160 ft.

283. In Sec. 35, N. E. of N. W, limestone forms the bed of the
creek at the road crossing. A short distance below the following sec-
tion is seen:

SEcTION 29. SEcTioN oF REDWoOD CREEE.—Sec. 35 (E. M. K.).

Ft. In.
Limestone, hard, blue, compact, 2 ft. 6 in. to........ 3 ]
Slaty shale ..ottt it iierie e 2 0
Blue shale ...t it 4 0
Black, sheety shale, with large calcareous Ironstone
(2030763 =1 () 4 1= 1 0
Blue shale ... ..ottt 5 4
Sandstone, masslve, 40 ft. to...............ciiienl, 45 0

Going down the stream the limestone rises rapidly, exposing the
massive sandstone at the bottom of the above section. In a short dis-
tance it runs out to the surface underlying the drift. The vertical
cliff at this point is about 70 ft. high, the lower 40 to 45 ft. being the
massive sandstone.

TowxsHIP 20 NortH, RaxGr 9 WEst. (PART IN WARREN CoUNTY.)

284. Locarion.—This township includes the southernmost land
in Warren county. It corresponds to the eastern two-thirds of Kent
and Mound, and the southeastern corner of Steuben, of the civic
townships.

285. ToroaraPHY.—The topography is considerably broken along
the Wabash by the deep channels of Redwood creek and Possum run,
and smaller intermediate streams. Away fram the Wabash the coun-
try becomes more nearly level.

286. TransporTaTION.—The C., C., C. & St. L. R. R. crosses the
southern part of the township. The C. & E. I. R. R. formerly had a
branch to Coal Creek (Stringtown), Fountain county, which crossed
this township diagonally. The Wabash R. R. almost touches the
northwestern corner.
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Fig.1. Sketch map of part of T.?,O N.,R.9W.
Figs.2-5. Typical columpar section.
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Division V— Ft. In. Ft. In. Ft. In
. . 11. Buff and yellow shale.... 7 0 27 5
Bection 2. Btratigraphy and Coals. 12. “Flaggy grindstone grits”. 2 2 29 7
o 13. Buff shale ......oceeensss 1 6 31 1
287. DivisioNs AND CoaLs CoNTAINED.—Divisions I, V and VI 14. Gritty grindstone and cov-

outcrop in this township. A small coal is reported near the top of . ered ..veivriieienrenns 170 48 1
Division I. Divisions V and VI are taken to include three coals and 15. Black limestone ......... 3 0 41 -4 2; ;
accompanying strata, which form the highest measures exposed. These 16. Blu: Iz‘mg black shale..... i ?; bog 7
three coals correspond with the three coals similarly designated in ;g gﬁ-e-clay““”mm.:”-: 3 0 62 7

the preceding part of this county. Their correspondence with the '

. . . . . . ’
typical section in Clay county is discussed in Part II. The underlying 991. SEcTION 32. SEcrion oF Oup HOOPER & BARRINGER'SY
lower carboniferous rocks are exposed in the lower part of Redwood SrarT AND BorE.—N. E. }, Sec. 8, Fig. 4 (J. C., pp. 216-7).
creek and adjacent region.

J 4 . Division VI— rt. In. Ft. In. Ft. In
288. STRATIGRAPHY.—The following columnar sections show the 1. SOIl ceevenireanennecnens 30 .. .. 3 0
relations of the three coals mentioned: 2. Yellow clay with floatcoal 9 0 .. .. 120
3. Clay shale changing to
289. SecrioN 30. SEcCTION AT MANSFIELD CoaL CoMPANY’S shaly sandstone ........ 12 6 .. .. 24 6
Mine.—N, E,, N. E, Sec. 9, Fig. 2 (J. C,, p. 215). ; 4, Clay shale with ferns, 2
D, £0 vovnvnnenenenns e 6 .. .. 25 0
Division VI— Ft. In. Ft. In. Ft. In I )
....... fttto 2 8 2 8% 21 8
1. Slope, surface and drift.... 95 0 .. .. 95 0 g ggAgaVI' ' 2 ° 3 6 31 2
2. COAL VIA................ 1 8 1 8 9 8 | Disision v
i. gire—clayl ................. 2 6 99 2 ‘ 7. “Rock” (sandstone?)ln bore 25 3 56 5
. Clayshale ................ 2 4 101 6 l 8 Mard 1lmestone .......... 3 0o 31 9 59 5%
5. Clay shale with fosslls..... 1 8 103 2 9' COAL V 3 2 3 2 62 7
6. Dark clay shale .......... 2 0 .. .. 106 2 10, Flreclay e oeooers. B 61 11
7. “Carbonaceous clod—imper- ) CCUY e
fectcoal” ............... 1 1 9 T 100 3 299, SECTION 33. SECTION AT GOODRICK’S MiNE—N. %, S. E.
8. OOAL VI—Caking coal, 7 ' . 213
In.; laminated coal 9 in.; 1, N.E. §, Sec. 3, Fig. 5 (J. C., p- ):
fat, resinous coal, 4 in... 2 8 2 8 112 11 Division VI— Ft. In. Ft. In. Ft. In
9. Fire-clay ................. 4 0 . .. 116 11 1. Clay shale with fern
.............. 1 2 .. L. 1 2
290. SecTioN 31. CONNECTED SECTION ON SALTZ CREERK.—S. W. : 9 g&vcis s‘h'o'e't v shale 5. .. 1 7
31, Sec. 2, Fig. 3 (J. C., p. 214). . 3 Black bituminous shale... .. 10 .. .. 2 5
1. Slope. Kt. In. Ft. In. Ft. In 4. COAL VIa, fat, caking, T
Diviston VI— sulphurous ............ 1 6
2. Gray shale .............. 6 0 8 0 5. Fire-clay with stigmarla 6 1
3. Black bltuminous shale... .. T .. .. 6 T rootlets ....... s 2 2 .. ..
4. COAL VIa...1ft. 61in. to 1 0 1 0 1 1 6. “Black clay clod,” with py- ) 5 . . .
5. Fire-clay with stigmaria i . Pite .. oi it 1 3 ]
rootlets ................ 3 4 .. .. 10 11 7. COAL VI—Falir,laminated
6. Sandy shale, yellow ..... 1 4 .. .. 12 3 coal, 1 ft. 5 in; good
7. Clay shale with iron nod- coklng coal, 7 in.; pure . 3 '2 10 6
ules contalning zine blacksmith coal, 1 ft.... ‘3 2 12 6
blende ................. 2 6 . .. 14 9 8 Fireelay .........cvvvvns 2 0 e ..
8. Soft bitumlnous shale..... 1 2 8 4 15 1 ’ E. 1S
. . 3 —S. E. ec. 27
9. COAL VI......... 4in.to .. 10 .. 10 16 9 993, SkcTioN 34. SECTION AT RoDGER’S MINE. S 1

10. Fireclay ..........c..... 3 8 .. .. 20 5 , (J. C., pp. 218-9).
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Ft. In. Ft. In. Ft. In.
1. Soil and gravel ...2 ft. to 10 0 .. .. 10 0
Division VI—
2, Fine laminated shaly

sandstone (?) .......... 10 0 .. .. 20 0
3. Clay shale with ferns....
6 ft. to .. 8 .. .. 20 8
4. COAL .....coveivvvnnnn, 1 10 1 10 22 6
5. Fire-clay roots and stumps )
of stigmaria ........... 3 6 .. .. 26 0
Division V—
6. Heavy - bedded flaggy
sandstone ............. 29 0 .. .. 55 0
7. Calcareous ferruginous
band ........... 6 in. to 1 3 33 9 56 3
8 COAL ........... 6 in. to 1 2 1 2 57 5
9. Fire-clay .........2 in. to 4 0 .. . 61 5
Dlvlsion I—

10. Beds of wedge-shaped (?)

sandstone with carbona-

ceous partings ......... 20 0 .. .. 81 5
11. Masslve sandstone, 5 ft.to 9 0 .. .. 90 5

Some question exists as to the relative position of these coals. Mr.
Kindle places Coal 8 in and near the top of the Mansfield sand-
stone, a very unusual position for coal. Mr. Collett correlates it with
Coal V of preceding sections. Comparing it with Figs. 4 and 5, there
seems to be good reason for thinking the 29 ft. of sandstone, No. 6
belongs in Division V rather than in Division 1.

Fig.29. Section of coal on Coal run. Sec. 10,

294. Division VI contains two coals, the upper coal with one
possible exception, nowhere workable in this area except by strip-
ping, ranging everywhere less than 2 ft. thick as far as known. It is
usually overlain by black shale, often sheety. On Coal run in Sec. 10,
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a coal which seems to occupy the position of this one shows as a double
seam with total thickness of coal of 7 ft. 9 in., the two parts being
respectively 3 ft. 7 in. and 4 ft. 2 in., separated by 1 ft. 7 in. of blue
to black bituminous shale. See Fig. 29. This is probably only a local
pocket, as just across the ravine the coal was too thin to work. The
composition of this coal is shown by the two following analyses by Mr.
Cox:

Claypool. Goodrick.
Sec. 9. Sec. 2.
Fixed carbon ...................... 48.00 45.00
Volatile combustible matter......... 45.00 39.50
Total combustible matter...... 93.00 84.50
Moisture ........... .. i . 3.50 6.00
ASh L. e i i 3.50 9.50
Total WaSte ....c.ovnnvennn... 7.00 15.50

There is a marked difference in these coals, the first being a good

. coal], the other a poor coal.

30 31 32 33 3 35 36 37
Dickey Dukey .
Jones. No.1. Coal run Sigafoote Saltz. Rodgers. Williams.
See.10. Sec.10(6). Sec lO (5) Sec.10(4). Sec.10(3). Sec.2. Sec. 27. Sec. 3.

~

Figs.30-37. Sections of Coal VI in T.20 N.,R.9 W.

295. CoaL VI is the coal principally worked. The space be-
tween Coals VIa and VI varies from 3 ft. 6 in. to above 20 ft. as far as
observed. It often contains only fire-clay and shale, but where the
space approaches its maximum the shale tends to be sandy or to turn
into sandstone. Coal VI, Figs. 30 to 37, often approaches a workable
thickness, though the presence of clay bands, which sometimes are
as much as 6 or 8 in. thick, is a detriment which is apt to prevent
the utilization of much of it, except to supply local demand. Where
this coal can be stripped it will often be possible to mine it readily
by removing one bench at a time. In some cases the clay partings
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are so thin as to serve rather as a help to mining than as a detriment.
The coal usually blocks well, at least as far as mined, ranging from
dull black laminated splint coal, with charcoal partings, to a glossy
black, brittle caking coal. The following table shows the quality of
this coal, as determined by Mr. Cox:

|22 |& g

-g = 8_2 | = .

MINE. 5= 228 8 £

[ 2 las - k=] 2

(83 |5E=| % | 9 | 8

‘ S = < -
R. W. Ciaypool, top............... .9.... 87.00]38.00|48.00| 3.00| 10.00
R. W. Claypool, middle........... .9.... 93.50 | 38.00 | 55.50 | 4.00| 2.50
R. W. Claypool, bottom. .......... . 9..../88.50 | 34.00 | 54.50 | 3.00| 8.50
Goodrick, top.......iii i, . 3.... 88.60|42.00 46.00 3.00| 8.50
Goodrick, bottom................. . 3....192.50 1 46.50 | 46.00 | 3.00 | 4.50
Hopper & Barrjnger, top..... .. .8....193.50 | 34.50 | 59.00 | 4.00| 2.50
Hopper & Barringer, bottom. . .8....191.00{35.00 | 56.00( 6.50| 2.50
Harold & Co., top............ . 9..../ 90.00 | 36.00 | 54.00 | 3.50| 6.50
Harold & Co., middle.............8ec. 9..../ 87.00|31.00|56.00 | 9.50| 3.50
Harold & Co., bottom . ............ .9..../87.0031.00|56.00! 9.50( 3.50
Tinkler & Co., top................ . 2....93.50 43,50 |50.00 3.00| 3.50
Tinkler & Co., middle............. .2....91.50 44.50 | 47.00 | 5.50 | 3.00
Tinkler & Co., bottom............. . 2....]92.50 | 42.50 [ 50.50 | 2.00 | 5.00
Average. ... i 90.66 | 38.63 51.91| 4.30| 6.25

These show a coal of rather betfer than the average quality, being
low in proportion of nioisture, below the average in ash and above in
quantity of fixed carbon. In most cases the ash is a red or other
color, indicating the presence of iron and possibly of some objec-
tionable elements.

In thickness the coal runs up to a little over 3 ft. and generally
shows two clay partings. Where there are more partings they are
usually pyrite or shale. No marked uniformity occurs in the propor-
tionate thickness of the different benches. The roof is in some cases
bone or black shale for a slight thickness, but is usually a gray or
sandy shale, with frequently a thin bed of clay shale, full of coal
measure plants close above the coal. The floor usually consists of &
to 4 ft. of fire-clay.

296. DivisioN V.—This division carries one coal, often thin, but
ranging up to over 3 ft. in thickness. This is usually overlain by its
characteristic limestone and associated black shale, often sheety. . The
space between Coals VI and V ranges from 30 to 40 ft. Beside the
limestone and black shale, this space is, in this area, often largely
composed of sandstone, often massive for a depth of 20 or 30 ft. At
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many points no coal at all shows at the horizon of Coal V, its place
being shown by the black shale and limestone. In places two lime-
stones show, separated principally by black shale. This bed appears
to have been but little exploited, due to its occurring below the drain-
age of the smaller streams over much of the area. It has been reached
principally by shafts. On the John Briggs place it shows as a block
coal in thin laminae, with carbonaccous partings, and of the composi-
tion shown by the following analysis by Mr. Cox:

Fixed carbon . ..ovovvive it eneeseasrasrassasnans 48.50

Volatile combustible matter .........coviviveiann 44.75
Total combustible matter ................... 93.25

Molsture ............ P 4.75

ASD, fleSh ... iiir ittt ittt 2.00
Total WaASLe . ..o ie ittt 6.75

This shows a good coal, the proportion of ash being small, the pro-
portion of gas being high.

-

38 39 40 41 42 43
Hall. Lyons. SaltzCr. N.E.} Hogper&B. Rodgers.
See. 2. Soc.2.  Sec.2. Sec. 16, Sec. 8. oc. 27.

¥igs. 38-43. Sections of Coal V in T.20N,R.9 W.

297. Division I.—No coal has been reported from this division
in this area. As usual, the Mansfield sandstone comprises the prin-
cipal part of this division, with a thickness of up to 45 or 50 ft. (See
Hopkins’ Rep.)

Section 8. Distribution and Local Conditions..

298. In Sec. I the Mansfield sandstone, both above and below the
hridge over Redwood creek, forms bluffs of massive sandstone 45 to .
50 ft. high. Just below the bridge, however, it occurs only as pockets

15—GEroL.
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or disconnected ledges of sandstone in the midst of shale or shaly
sandstone.

299. 'In Sec. 2, at the mouth of the first ravine west of Redwood
creek, a shaft was formerly operated on the Frank Hall place, on
what appears to be Coal V. The section herc including section in
bank above shaft is somewhat as follows:

300. SrcrioN 35. SecTioN AT HaLl’s Smarr.—Sec. 2, N. E.
of 8. E.,, Fig. 38 (E. M. K.).

Ft. In.
1. Limestone .......ciiiiiiiiiiiiiiiiinnnne. 2 ft.to G 0
2. Blueshale .....ooiiiiiiiiiiiii ittt 15 0
3. Blue limestone .................... T 2ft.to 5 0
4, SanAStONe ... ..ttt e e 23 0
5. Limestone mentioned at one point (?).
6. Black shale or bone coal ................coo..... 1 0
7. COAL 'V it iieinn. 2 ft. 21in. to 3 3
8. FIre-Clay ..ottt i e e 4
9. Sandstone.

This coal is said to be very good when frced from the bone, which
occurs with it in considerable quantity. From its position consider-
able trouble was had with water. These limestones crop out first in
the bank, then in the bed of the creek for half a mile. Near the
head of this ravine Coal VI has been mined on the Jas. C. Hall place
by stripping in the bed of the branch, and by a slope. The coal runs
about 2 ft. 8 in. thick, in three benches, the lowest of which is the
best. There is a little bone on top of the lowest bench, which has
to be thrown out. The roof here is made by 2 ft. 6 in. of very hard
gray shale. The upper of the two limestones mentioned above out-
crops in the bed of the branch about 80 or 90 yards below this.
Southwest of the Hall shaft, on the Ed. Field place, several old drifts
occur. At one of these entries the coal dipped sharply to the east.
Sixty yards to the east a bore found no coal. At two of the entries
the coal got soft, and played out to the west and north. At the east
side the coal ran from 2 ft. 4 in. to 3 ft. of good block coal. At the
two entries just east of these the coal is not a block coal. Prospect-
ing just west of the half-mile line indicates that the coal is cut out
there and replaced by the drift. These banks formerly supplied coal
to the steamers on the river.

On the Lyons place, on the next stream west, is an old entry. The
main bench of coal here is 2 ft. 10 in., and is a block with distinct
slips 10 to 24 in. apart, some of the slips being open as much as 2 in.

F—.ﬂ—«"!‘_""“_"
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Coal appears rather soft and free of sulphur. The scction above the
coal is (Fig. 39, Sec. 35a):

In.
103 22 ) 27N 8
COAL and blue bands ........oiiiinirnnireenrrnarenens 4
Gray fIrC-ClAY ... vrvtiie ittt ie ittt ininnans 4
L0767 P 2
Bituminous shalc and blueclay ............coviviena.. 8
L0707 U 2 ft. 10

A short distance up the branch and still on the Lyons place, this
coal is 2 or 3 ft. below the branch level, and has been stripped. The
coal was covered by gravel. Over it showed 3 ft. of sandy shale, then
8 in. of soft, bluish-gray shale. A short distance further up stream,
and about 3 to 5 ft. above the coal, is an outcrop of light-gray potter’s
clay. The limestonc outcrops above this.

Further up this branch, near the scction line, several entries have
been opened on the Williams and Lyons places. These were for-
merly run by W. H. Goodrick, on the Williams place, For section
of these and analyscs of coal see §§290, 293; and by Tinckler & Co.,
on the Lyons place, then the J. Miller place. Coal VIa there varies
from 10 to 18 in. in thickness. Coal VI runs about 3 ft. thick in
benches 1 ft. 6 in., 6 in. and 8 or 10 in. thick, respectively (See Fig.
37). The top bench is a crumbly, caking coal, the other two benches
are good block coal. On the east side of the creek the coal is overlain
by 6 to 8 in. of bone coal.

In the S. W. } of Sec. 2 coal has been mined on the Saltz place.
Coal VI runs here from 2 ft. to 2 ft. 5 in., and is a good block with
distinet slips, both face and butt, from 12 to 18 in. apart. The coal is
pick-mined and is described as better than the average, though it has
some irregular streaks of sulphur through it. The section of the coal
here as given in Iig. 35 is:

In.
Blue-gray clay shale with streaks of coal................. 6
(0707 3
CRIue DaNd’ L. e et it e %
(6707 5
“Blue band” ... ..ottt i e i i it %
Bone COAl . .u ittt i i e e i e e 2
COAL, good block .........ciiiiiiiiiiii i, 1 £t 10
Black bituminous clay .....co ittt 2
COALL ittt ittt at it 11in. to 3
Fire-clay . ..o.vr it ittt ittt 8 in. to 10

204 T 1 ) 1 1=

Sixty or 80 yards in, a fault has been met with, which entircly cuts
the coal off. The fault runs northwest and southwest, and hades to-
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ward the river, dipping 40°. At one point a lenticular pocket of
charcoal 8 by 4 in. was noted at the top of the coal. The coal is here
7 or 8 ft. above the branch.

A quarter of a mile up this ravine the coal has come down to
within a foot of the branch hottom, and Coal VIa appears a short dis-
tance above it. The scction here is (Sec. 36, E. M. K.):

1. Blue shale. Ft. In.
2. COAL VIa ot e e e 10
3. Wihite fire-clay, plastic, with little grit............ 3 0
4. Gray sandy shale ..............co0 e, 3 0
5. COAL VI 0D ot e e e e e e e .3
6. Blue sandy shale, with ironstone concretion and

streaks of coal ... ... ... ... ... 10
T COAL VI bottom. ...o.vvei it e 10
8 Tire-clay, dark blue, hard .................00uoi. .. 6
9. Fire-clay, light gray, hard, very sandy............ .. 8

301.  In Sce. 10 the outerop of Coal VI keeps just west of {he
road, as shown, to the mouth of Coal run ravine. Here are two
drifts on the Geo. P. Dickey place. At drift No. 1, Coal IV is 26 in.
thick (see ¥ig. 31), and is in threc benches, 5, 9 and 13 in. thick, re-
spectively, with partings of charcoal. On top of the coal is 2} in.
of bone coal, then 3} in. of bluish-gray shale, then 3 ft. 6 in. of sandy
shale with ironstone concretions. Fire-clay underlies the coal. At
the mouth of the entry a preglacial channel has bheen cut down just
to the coal, now filled with boulder clay. At drift No. 2 the coal is
about the same net thickness, the three branches being from the top 7,
14 and 4 in. thick, respeetively, bnt the partings are sandy clay, the
upper 2 in., the lower 7 in. thick (Iig. 32). The upper beneh is a
caking coal; the two lower benches are free burning, the slips in the
middle bench being about 18 in. apart. The lower bench runs out
near the back of the entry. Connected with the upper bench is a de-
posit of very hard light sandstone that requires to be blasted down.
The roof is a stratum of shelly sandstone 6 ft. thick; 3 ft. of fire-clay
underlies the coal.

This coal reaches the level of the run 300 yds. north of Dickey’s
No. 2 drift. Here the section is as follows (Fig. 38):

Ft. In
Gray shale ... ... it 10 0
COAL 3
Clay band ...... ... i %
COAL .................. e e e e e 1 7
Sandy clay band ..................... ... ..., 1 in. to LA
COAL .o e 6
Sandy and ferruginous clay band ................... .. 2
COAL o e e G
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On the east side of the run this bed was reached by 2 or 3 old
slopes at a ‘depth of 10 ft. Tt ran from 14 in. to 3 ft. thick, and had
a roof of shaly sandstone or shale.

About 20 ft. above this is an outerop of Coal VIa (?), which has
just been opened upon, and where the coal shows the unusual thick-
ness of 7 ft. 9 in. (I'ig. 29). On the opposite side of the creek this
thick seam is 2 ft. thick; below it there is exposed:

Ft. In.
COAL VI (D) ittiniitieiiereinerocierseosnonnnas 2 0
FIre-Clay ... .cviiier it ittt et 2 0
Shelly sandstone ............cooeieiiiieeniiennnnnnn 5 0
Blue shale ......coientiinieiineeeninnineieeeenenns 4 6
Sandstone, thln-bedded ................. ... ..o ... 2 0
Hidden to COAL VI... ... .oiiiiiiiiineneenns about § 0

Seventy-five yards northwest of the new drift is an old drift, Sec.
30 (3, where the coal 1s 2 7t {hiek in 3 benches, ¥, 8 and 10 in., re-
spectively, beginning at the top, the partings being “blue band” § to
1 in. thick. The coal is a block. Tor a roof there is 8 ft. of soft,
sandy shale, with a 2 {t. 6 in. layer of iron orc 8 in. from the bottom.
The coal 1s here 7 ft. ahove drainage.

On the Walter Miller place, J. W. Sigafootc is stripping Coal VI
2 ft. to 2 ft. 2 in. thick. The coal is in thrce benches (see Fig. 34),
9, 9 and 8 in. thick, respectively, with § in. partings and 4 ft. of gray,
sandy shale, possibly suitable for brick, make the roof; 3 to 4 ft. of
gravel and sand are siripped to reach the coal. All three benches
block well. The floor of light-gray fire-clay, containing numerous
fern leaves, is rather irregular. A small roll runs across the stripping
from north to south, 1 ft. 7 in. deep and 2 ft. 8 in. wide. The coal
rises {o the north.

302. In Sec. 9, toward the head of Coal run, Coal VI has been
worked conciderably by stripping and by slopes on Mrs. Cronkhite’s
place. Coal was formerly stripped here by the Marshfield Coal Com-
pany, and a section at their mine was given in {287. A number of
slopes have been opened here and driven in as far as could be done
without providing for ventilation, then abandoned. The base of the
coal at one slope being operated is about 1 ft. below drainage, the dip
being to the west. ‘T'he coal, as usual, lies in three benches, though
the partings here are very thin. The coal is mined by pick, having
slips. 6 to 18 in. apart. The roof of the coal is made first of from 9
in. to 2 ft. of soft, black bituminous shale, with streaks of coal, then
5% in. of gray clay, 4 in. of soft, black bituminous shale again, then
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3 ft. 10 in. of gray shale, with occasional streaks of coal, and on top
5 ft. of yellow clay. The black shale or clay tends to come down,
leaving the gray shale as a roof, which stands well. In places the
coal ig cut out by rolls, and some faults are met, the main entry be-
ing driven along one. The floor is made of from 3 to 5 ft. of light-
gray sandy fire-clay, which was formerly shipped to Chicago. The
coal, though containing considerable su]phur, is said to burn up to a
white ash. For analysis of this coal at this place see 295, Claypool
and Harold & Co., who formerly worked this coal here.

Going down stream the dip is reversed, becoming strongly east, and
dips with the fall of the brook ncarly to the river bluffs, when the
coal rises to the east. Mr. Collett calls attention to the basin char-
acter of this coal as exhibited along this branch, the basins, “waves
or rolls,” being from 50 to 150 ft. in width, thickening well up in the
center of the depression, but thinning to a thread over the interbasin
ridge. Mr. Claypool.drove entries into scveral of these small basins
or pockets without satisfactory result. Three hundred yards below
the mines above described, Mr. Kindle noted a double fault in an
outerop of sandstone.

303. At the mouth of Coal run the sandstone is exposed to the
thickness of 8 ft. To the southwest the outcrop keeps west of the
road. In the 8. W. of S. W. of Sec. 10 it has been worked by shaft
on the R. C. Jones place. The coal is here 15 ft. deep, about
2 ft. thick on the north side and 3 ft. on the south side, averaging
between 2 ft. and 2 ft. 6 in. The coal works in three benches, 63,
8 and 7 in,, respectively (see Tig. 30). The slips are irregular here.
On top of the coal occurs 2 in. of bone, then comes shale, with coal
streaks. Under the coal is 4 ft. of fire-clay, and under that is the
hard, flinty limestone.” Some trouble is had with the drainage. One

fault was noted running a little west of north with a displacement of
18 in.

304. TIn the N. E. { of Sec. 16, Coal V is just at the level of a
small branch, Sec. 16 (1). It has been opened upon there by a slope.
The coal is at least 2 ft. thick, separated into two benches, a black
clay band 1% in. thick, 5 in. from the top, see Fig. 41. Over the coal
is 4 in. of blue shale, then 1 ft. 5 in. of limestone, the lower part being
shelly. The coal dips west. At a well east of this and on the same
level, 18 in. of “brash coal” is reported at a depth of 55 ft.

In the southwest 40 acres of Sec. 16 a well 15 ft. deep is reported
to have passed through:
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Ft. In.
(107 O 1 0
Fire-clay ... cviiiiiiiiii ittt ittt eeanairannannnn 1 [§
COAL i it ettt i e e e 1 0
Biue Shatle . .oovtviniii i e s 9 0
COAL i i e e e e e 11

No coal is at present mined up Possum run. A branch of the C.
& E. I. R. R. formerly ran up this stream, at which time some mining
was done in Sec. 8.

305. In Sec. 8 coal was formerly mined in the N. E. } by Hooper
& Barringer. A section of their shaft was given in §291. Some
twenty-five bores put down showed Coal VI to range from 2 ft.
to 3 ft. 2 in. in thickness, except in three wells on the west side of
the creek. Coal VI is here 25 ft. deep. The boring in the shaft
showed Coal V at about 60 ft., 3 ft. 2 in. thick, overlain by 3 ft. of
hard limestone. This coal appears to have had a smooth parting 10
in, from the top and another containing most of the sulphur 1 ft.
from the bottom. 'This is a block coal, the clay slips running 1 ft.
6 in. to 2 ft. apart, and, as shown by the analysis, 295, is not far
behind the block coal of Clay county in purity. The abandoning of
the railroad stopped further mining. Shafts were also sunk on the
John Gillam farm, in the S. E. } of Sec. 8, and on the Ross Murphy
farm, in the same quarter, near the section line. Here the coal was 18
in, thick and a good quality of block. The fire-clay under it, as at
Hooper & Barringer’s, was formerly shipped to Chicago.

Fig.44. Combined roll and fault, Rodger’s mine. Sec. 27.

306. In Sec. 27, the 8. E. }, on the Rodgers place, are several
shafts, one working. The coal is here 24 ft. deep and 2 ft. thick.
No partings show in the coal, which, however, shows the following
divisions fron the top down: Soft coal, 3 to 1} in.; good block
coal, 1 ft. 6 in.; coal not blocking freely, 8 in. There are frequently
thin sheets of sulphur and some soft streaks of “mother coal.” The
roof is either a dark-blue fire-clay or a light, sandy shale, thinly
laminated and eontaining pebbles of sandstone and concretions in
the lower part. Above that is sandstone. The coal lies in small
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basins or “waves,” becoming thin over the intervening ridges. Rolls
sometimes cut the coal down to 6 in. These show conecretions of
zine sulphide and coal in a matrix of sandy elay. This coal mines
without shooting, the slips running from 8 in. to 3 ft. apart. The
bottom is fire-clay 14 to 16 in. or more thick. A combined roll and
fault occurs north of the entry, as shown in Fig. 44.

The coal dips to the south and east. Just north of the road at an
old shaft it is 11 ft. to bottom of coal; 100 ft. to the east it is 22 ft.
to the coal, the ground being level. The air shaft 80 ft. south of
shaft strikes coal at 9 ft. In the mine working, the dip in the east
entry is very sharply east, but the general dip seems to be south and
west. Mr. Kindle notes: “A piece of hard sandstone, buffish-gray,
fine-grained, was taken out of the coal in a roll on the north side of
the road. It is 5 ft. long and about 10 in. in diameter, and is now
used for a hitching post.” The notes arc hardly definite enough to
show whether this is one of the rare occurrences of a boulder entirely

“imbedded in the coal or not.

The coal here is on the south side of an anticline. At the center
of this anticline, a short distance north of these mines, there is ex-
posed 40 or 50 ft. of sandstone (sec section §293). Some 5 or 10 ft.
of this sandstone is exposed in the railway cut for 300 or 400 yds.,
at the north end of the cut the strata dipping 3° or 4° northwest.
The section here shows, Sec. 37 (1. M. K.):

rt.  In
COvered .t e e e e, 4 0
Sandstone, thin bedded ...... ... ... ... i i, 3 [
Sandy gray shale . ... . i e e e 1 6
Bluish clay shale ... o o i i 1 4
IFerruginous sandstone . ............ 0. c0iiiiiiininnn. 2 0
IIre-Clay .o e e e e ¥
COAL TV e et e e e 2 0
Blue clay shale with ferns . .......... ... ... ... 1 0
Sandstone and sandy shale .......................... ] 0

Towxsdirs 20 axp 21 NorTH orF Rancr 10 Wesr.

307. SraTemexT.—These are partial townships next to the Ilki-
nois line. They are mostly slightly rolling prairie land, with the
coal measures deeply hidden by glacial drift. The conditions found
to the east may be supposed to continue under these townships. Coal
was reported at only onc place. On the Joel Briggs place, in Sec.
12, 21-10, 18 in. of coal is reported.

COAL DEPOSITS OF INDIANA.

Section 4. Summary of Coals of Warren County.

Divisions contained: VI, V, L
Coals tontained: VIa, VI, V, 1.

RounNDp NUMBER ESTIMATES.

Coal Vla.
Worked area ..... 0 acres X av.thickness, Oft.X ........—~........... tons.
Workable area ... 1sq.mi. X o 2ft. X 590,600 = 1.000,000 tons.
Unworkable area.150 sq. mi. X ‘ 14 ft. X 1,000,000 = 75,000,000 tons.
Total area ....... 17T ¢ O P 76,000,000 tons.
Coal VT.
Worked area ..... 10 acres X av.thickness,2}4 ft. X 1,000 - 23,000 tons.
Workable area ... 10sq. mi. X “« 244 ft. X 500,000 = 12,500,000 tons.
Unworkable area.150 gq. mi, X « 1 ft, X 1,000,000 -« 150,000,(_)00 tons.
Totalarea ... 160 8q. i ..c.ooovviie i e reeaens 162,525,000 tons.
Coal V.
Worked area ..... 10 acres X av.thickness,34ft. ¥ 1,000 - - 35,000 tons.
Workubhle area ... 20 &q. mi. X * 3ft. % 500,000 = 30,000,000 tons.
Unworkable area.180 8q. mi. X “ 1tt. X 1,000,000 180,001,000 tons.
Total area ....2008G. D ....v v eet e i 210,035,000 tons.
Coal I.

Unworkable area300 sq. mi, X av.thickness, lin.,~ 80,000 - 24,000,000 tons.

Number of coals contained: 4.

Greatest thickness recorded: Coal VI in T. 20 N, R. 9 W, 4 ft.

Area underlain by coal or coal measure rocks: 300 sq. mi.
Area underlain by workable coal: About 30 sq. mi.

Situated in townships: Liberty, Kent aud elsewhere.
Estimated total tonnage of coal: 472,000,000 tons.

Estimated total tonnage of coal removed: 60,000 tons.
Estimated total tonnage of workable coal left: 43,500.000 tous.

Number of mines working ten men or over, in operation: Noue.

Number of mines working less than ten men, in operation: 16.
Total number of mines in operation: 16.

Large mines not in work: O.

Small mines not in work: 41.

Strippings and outcrops: 40.

Total number of openings to coal: 97.

See Part IV for list of mines, rank of Warren county, etc.

233 .
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XVII. FOUNTAIN COUNTY.

Section 1. General Statément.

309. DREFERENCES AND FIELD WORK.—

1859 (1838). D. D. Owen, Continuation of Rep. of a Geol. Reconn.
of Ind. made in 1838, pp. 31-83, 1 columnar scction. (D. D. 0.)

1859-60. Richard Owen, Rep. of Geol. Reconn. of Ind., pp. 165-6,
1 coal analysis. (R. 0.)

. 1859-60. Leo Lesquercux, same report, pp. 334-337, 1 columnar
section. (L. I..)

1869. E. T. Cox, 1st Ann. Rep:. Geol. Surv. of Ind., pp. 116-129,
9 columnar and coal sections, 1 coal analysis. (E. T. C.)

1881. R. T. Brown, Dept. of Geol. and Nat. Hist., 11 Ann. Rep.,,
pp. 89-125, map, 5 colummar sections of coal measures. (R.
T. B.)

1895. W. S. Blatchley, 20th Ann. Rep. Dept. Geol. and Nat. Re-
sources, pp. 58-64 (dealt with clays), 5 columnar sections. (W.
S. B))

1895. T. C. Hopkins, same, pp. 269-291, discusses Mansficld sand-
stone. (T. C. II.)

1879-1898. Reports of Mine Tnspectors.

1897. G. II. Ashley and C. F. Siebenthal, field work for this re-
port. Mr. Siebenthal worked up the eastern and northern part
of the county, including all of the arca of outerop of Division I
and overlapping above and below.

310. LocarroN.—Fountain county lies south of Warren county,
from which it is separated by the Wabash river. It is separated from
Nlinois by Warren and Vermillion counties. It lies north of Parke
and west of Montgomery and Tippecanoe counties.

311.  EXTENT.—The northern half of the county is triangular. It
has a maximum length from north to south of 284 mi. and a maxi-
mum width from cast to west of 181 mi., covering an area of about
400 sq. mi. It includes practically the whole of townships 18-21
north of range 7 west, 18-20 north of range 8 west, and the western
half of townships 18-21 north of range 6 west, and part of township
_ 22 north of ranges 6 and 7 west, township 21 north of range 8 west,
and townships 18-20 north of range 9 west.
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312. Euevarion.—The following elevations are known:

Feet above tide.

Attica, C. & E.LL R R . depot. oo o iiiin et iiiiiiieanenn 540
Attica, Wabash Ry. depot . ... ...ttt 556
Attiea, crossing of railroad ... ... i it it 545
Coal creek, bed of, south of Veedersburg ................. 376
Coal creek bridge, C., C., C. & St. L. Ry.......oovvnian 610
Covington . ...... it i e e 537
Divide between Covington and Veedersburg, C., C., C. & St.

7 £ 32 691
Ifountain and Iarke county lines, C. & K. L. R. R........ 712
Harveyshulg oo i i e i e (OO
Hillsboro ............ e P 728
North fork of Coal creek bed, north crossing of C. & L. 1.

D G634
Same, south crossing, bed ... .. i, G608
Shawnee creek bed, at C. & I&. I. R. R, crossing . .......... 590
R U 8 4] A OGP 649
Veedersbhurg . ... ..iiiiit ittt ittt 622
Wabash bridge, C., C,, C. & St L. RO R. ..o vvvvvi i i, 529
Wabash river, low water, at Attica ............ . 0o v 500
Wabash river, low water, at Covington ................... 491
B -4 ' o TN 707

As far as known, the elevations show a range of from under 500 ft.,
where the Wabash leaves the county, to over 700 ft. in the cast and
south part of the county.

313. GENERAL TorpoaraPHY.—The general character of the
county is that of a gently rolling plain with a slight inclination to the
south and west. In the northeastern part of the county a high graveb
ridge starts gradually and runs parallel with the river, sometimes at-
taining a height of 250 ft. above the river, and 100 ft. above the sur-
rounding region. ‘I'wo or three miles southeast of this is another less
conspicuous parallel ridge of gravel. Along the immediate valley
of the Wabash the bounding bluffs and ravines make some rather
rugged country, and in the southeastern corner the tributaries of
Sugar creek cut that section up considerably.

314. DRAINAGE.—As shown on the map, the Wabash river flows
along the northern and western border of the county. In the north
part of the county the drainage is principally by the Big and Little
Shawnce creeks. The central part of the county is drained by Coal
creek, with its tributaries, Turkey run, Dry run, East Fork, Prairie
creek and Graham creck. Wabash Mill creek and Sugar Mill creek
drain the southern portion.
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315. TransporTATION.—The C. & E. I. R. R. crosses from north
to south; the C., C,, C. & St. L. Ry. crosses the county from east to
west; the T, St. L. & K. C. Ry. crosses from east to southwest; the Wa-
bash follows the northwestern boundary of the county down to Cov-
ington. Formerly a branch of the C. & E. I. R. R. ran from Dan-
ville, 1llinois, to Coal Creek (Snoddy’s Mills), but, due in part to
labor troubles at the latter place, it was abandoned. So the county
may be considered well supplied to ship in any direction.

316. DeveLoPMENT.—This county, formerly seven-eighths forest,
is now almost cntirely under cultivation. Until rccently very little
has been attempted except agriculture and some scattered mining.
The presence of fine beds of clays is beginning to attract capital and,
in view of the presence of good bodies of coal, may be counted on to
lead to a greater development of manufacturing interests.

Section 2. Stratigraphy.

317. SURFACE GEoLoGY.—The drift in Fountain county will not
average as thick as in Warren by at least one-half. For, while there
are places where the drift is over 200 ft. deep, such places are in
old channels, and away from them the drift will onfly average 20 to
30 ft. In some places, it is true, the drift seems to be much deeper
on the level, and will range between 50 and 100 ft., but even such
places seem to have been broad basins. Notwithstanding this thin-
ning of the drift, most of the smaller streams have not cut down

*through it, and there are long strctches on the larger streams where
none of the underlying rock is exposed. Preglacial channels have
been found abundantly, but in no case has enough drilling been done
to accurately determine their course or extent. These usually cut
out the coal so that the coal measures have suffered much.

318. CoarL MEasures.—Over the most of the county the coal
measures found belong to Divisions I, IV and V. In the southwestern
corner, on Silver Island, are found in a high hill some strata supposed
to belong in Division VI. These consist of two or three coals not of
workable thickness, and their accompanying strata. Of most interest
at that point is a channel cut down through the coal measures and
filled with sandstone. See 9383 and {92 of Part II.
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The columnar scction of the county would be as follows:

Division I1X7—
* 1. Sandstone of channel filling at Silver Island, local.
Division VI—
2, Shales, black at bottom.
3. COAL VIb. Bony coal, Silver Island.
4, Shales, black sheety at hottom, with thin shaly limestone
above.
5. COAL Via—Good coal, Silver Island.
8.. Fire-clay, running into shale at bottom.
7. COAL VI?—Rich coal, Silver Island.
Dlvision V—
8. Fire-clay, shales and ironstonc; black shale and thin lime-
stone overlie coal. .
9. COAL Va—Good coal, highest coal at Coal creek, Cates
Station and south of Veedersburg.
10. Fire-clay, shale, limestone and black shale, often replaced
by sandstone.
11. COAL V—Good coal. Main coal at Silver Island, Yeddo,
“rider” at Veedersburg. “K” of old reports.
Division IV—
12. Fire-clay and brick shale generally, sandstone locally.
13. COAL IV—Principal coal of county. Lower coal at Silver
Island, main coal at Coal creek, Veedersburg and north.
Coal “I” of old reports.
Division III1?—
14. Black shale, local.
Division I—
15. Masslve sandstone, building stone, locally underlain by
shales.
16. COAL I—Coal locally developed. Coal “A” of old reports.

319. UnDERLYING Formarion.—Principally sandstone, with
some shale and limestone. Knobstone (Riverside). No coal.

Section 3. Detailed Geology.

Towxsuirs 20, 21 Axp 22 Nortu orF RaNGE 6 WEsT.

320. STATEMENT.—No coal occurs in these townships. The
Mansfield sandstone of Division I outerops over a small irregular area
in T. 22 N, R. 6 W., Secs. 0, 21, 28, 2) and 30, whcre it lies uneon-
formably on the Knobstone (Riverside). No cxposure of Coal T is
reported there. The rest of the area is thought to contain no coal
measnre rock or at least not of any extent or importance.
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TownsHIP 19 NorTH, RANGE 6 WEsT. (C. E. S.)

321. StarEMENT.—This township is level, with the exception of
the valley of the east fork of Coal creek. The coal measures just over-
lap the western edge, as shown on the map. Only Division I of the
coal measures, with the horizon of Coal I, occurs in this township.
Division I here, as usual, consists of the massive Mansfield sandstone,
which outcrops along Coal creek (see Hopkins), and some underlying
black shale which locally may carry coal. No coal of economic im-
Pportance exists in the township, though some pockets may be found
of sufficient size to pay to work for the local trade. No coal was seen,
but coal was reported to have been found in the tail race of Snider’s
mill, at Coal Spring, N. W. of 8. W. of Sec. 16, quite a quantity of
coal having been thrown out, according to reports. In the hollow a
quarter of a mile south of the mill a drift was started into the black
shale, but no coal was found. A boring made across the branch from
the drift is reported as follows:

Drift, 30 ft.; black shale, 16 ft.; hard black micaceous “grit stone,”
18 ft.; sandstone, 51 ft.

A well on Gus Parker’s place, N. E. of S. E. of Sec. 17 is reported
to end in coal, quite a quantity having been thrown out. Thickness
and depth not known.

Among other wells in this township may be mentioned a well on
Jesse Brant’s place, S. E. of S. W. of Sec. 8, which had 14 ft. of soil
and drift and 80 ft. of white sandstone; Alex. Bever’s well, S. E. of
S. E. of Sec. 7, which had 21 ft. of soil and drift and 72 ft. of lime-
stone; Mathew Bever’s well, N. W. } of Sec. 17, had 70 ft. of soil
and drift, 12 ft. of blue and white sandstone; Chas. Straus, S. E. of
S. W. Sec. 18, showed 134 ft. of soil and drift, and into blue clay
shale, much bark, roots and wood being struck between 7 and 35 ft.
A well in the S. W. of N. E. of Sec. 16 showed 65 ft. of drift; one in
the 8. E. of N. W. of Sec. 32 showed 80 ft. of drift.

TownsuIP 18 NorTH, RANGE 6 WEsT. (C. E. S.)

322. STATEMENT.—This half township (western) is the southeast-

ern corner of Fountain county. It is in the main level, its principal
irregularity being the valley of Mill ereek, which cuts ever deeper
and deeper to the southwest, and, with its tributaries, makes the topog-
raphy of the southwestern corner rather rough. The remainder of the
township alternates flat prairies of black soil with the hummocky
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topography of morainic areas of loose sandy soils. Gravel banks for
gravel roads are not common.

What was said of the coal and coal measures in the last township
is also true of this. The hypothetical eastward extent of the coal
measures of Division I is shown on the map. Coal was reported at
one point only, on the land of the Barbara Smith heirs, S. E. of S. W,
of Sec. 33, as occurring 12 to 18 in. thick under clay shale or sand-
stone, in a tributary of Sugar creek.

Of other wells in Fountaih county, Jesse Clore’s well, S. E. of 8. W.
of Sec. 16, showed 79 ft. of soil, gravel and clay, 25 ft. of black sand-
stone. Shale is reported in a deep well one-half mile west of this.
In Robt. Krout’s well, S. E. of N. E. of Sec. 29, situated on 50 ft.
hummock of drift, was found; drift gravel and clay, 105 ft.; “rock,”
probably sandstone, 3 ft.

TownsHip 22 NorTH, RaNaE 7 WEsT,

323. STATEMENT.—Only a small portion of this township south
of the Wabash river is in Fountain county. The Lower Carboniferous
rocks predominate over this area, though Mansfield sandstone of Divi-
sion I of the coal measures underlies the southern edge of the town-
ship, and has been extensively quarried. (See Hopkins.) There is
probably no coal in this area, certainly none of economic importance.

Townsuir 21 NowtH, RANGE 7 WesT. (C. E. 8.)

324. STATEMENT.—A line from Sec. 7, N. E. of S. E., to Roberts.
P. 0., will about define the crest of a ridge which rises 150 to 200 ft.
above the alluvial plain of the Wabash river. The summit of this is
as level as a floor, breaking down to the west, but stretching away to
northeast as far as examined, becoming broad and rolling. From this
flat there is a gentle slope to the south to Rob Roy, to the east of
which the topography shows gently rolling swells. The valley of
Shawnee creek is sharply trenched in this plain to a depth of 50 or
60 ft. :

325. CoarL.—Coal was being mined at only one point, and that on
the Geo. Nave place, in the N. W. of N. W. of Sec. 19. The section

here is as follows:

SEcTION 38. ~SECTION AT Nave Bank.—Sec. 19. (C. E. 8)
Fig. 45.
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Drift. Ft. In.
Blue shale ... .. ittt i it 2ft. to 6 0
Black slaty shale ...... ... . il 4
COAL II11?—Bone, 10 in.; coal, 22 in.; bone, 12 in...... 3 8
Bluish shale ...ttt ittt i ennnnnnneens © b 0

Fig. 46. Section along Nave creck. Sketch by C. E. Siebenthal.

Fig. 46 shows the general relations here along Nave creek. At “A”
is an old drift just at creek level. One hundred yards east, the Mans-
field sandstone shows, apparently dipping westward under the coal.
A drilling at “A” went 80 ft. into sandstone. Fifty yards to the west
is the new opening, the coal here being 10 ft. above the creek bed,
and it appears to continue rising to the west at the same rate. Ten
vards west of the new drift the section shows only shale, which cx-
tends at least 12 ft. below drainage, except a 3-in. bed of sandstone.
Onc hundred yards farther west sandstone is exposed again, as shown
in sketch. Coal has been stripped here for 50 years, but has only been
worked by drifting since 1894. The coal is described as a semi-block;
only entries have been dug into it. Mr. Siebenthal places this coal
above the Mansfield sandstone with some question.

In the N. W. } of Sec. 30 coal is reported on the land of John L..

Foster, at the mouth of Little Shawnee creek, 24 in. thick. Also 400
yards above this, on Big Shawnee creek, on the west bank, under a
sandstone cliff. Coal is also reported on Little Shawnee, between its
mouth and the road running west from Rob Roy.

About 10 in. of coal is reported farther up the Little Shawnee, in
the S. E. of N. E. of Sec. 31.

N
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A well at the brick yard, S. E. of N. E. of Sec. 7, showed 30 ft. of
drift and 32 ft. of blue sandstone, presumably Mansfield. A well on
the hill south of this, in the N. E. of S. E. of Sec. 7, went 50 ft. into
drift.

It would thus seem that about one-half of the township was under-
lain by the coal measures as shown in the map, Division I only being
represented, except possibly an included pocket or two of the higher
divisions. It is not probable that any pockets of sufficient extent and
thickness exist here to warrant extensive operating, though pockets
may be found which will serve the local demand. For shale and sand-
stone, see reports of W. 8. B. and T. C. H,, as above.

Townsuir 20 Norti, RANGE 7 WEST,

326. LocatIoN, ETC.—This township lies about in the center of
Fountain county. It is well cut up by Coal creek, Turkey run and
Dry run, away from which streams the topography tends to be level.
The C. & E. 1. R. R. crosses the western edge of the township, and
the Clover Leaf crosses south of the center.

327. STRATIGRAPHY AND CoaLs.—The coal-measure rocks under-
lie more than half the township, Division I, with the horizon of Coal I,
outeropping over most of that area (visited by Mr. Siebenthal); while
a small area of the higher divisions exists in the southwestern corner
(visited by the writer).

47 48 49 50 31

ClaypitS. Veeders- Culver, Davis, Lionse.
of Veedersburg. burg. Sec. 31. Sec.31.  Sec.30?

Figs. 47-51. Columnar sections of coal measures in T, 20 N., R.7 W., and others.

The followiﬁg sections show the coals found and their accompany-
ing strata, the first two being extra-limital, but show certain features
not shown by any of the sections found in this township:

16—GxoL.
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328. SEectioN 39. SecTioON AT CLAY PIT, SOUTH OF VELDERS-
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BURG.—Fig. 47.

Division V— Ft.
1, Surface ..........c...... 3
2. COAL (7 streak V....... ..
3. Sandy fire-clay .......... 4
4. Brown shaly sandstone... 10
5. Dark gray calcarcous

shale ..........covviven oo
6. COAL V.... 0 ft to2ft. 1
7. Dark drab sandy or calca-

reous shale ............ 1

Division IV—

329.

»

8.
9.

The 12 ft. of white sandstone rep:)rted by Mr. Brown (p. 104‘) ap-
peared to be in error, as a careful examination failed to reveal any

8. Drab to gray sandy, shaly

SECTION 40. SECTION OF VEEDERSBURG Sunarr.—Fig. 48.

fire-clay ........covi0us 15

9. Black shale ............. ?

10. Bone COAL IV.......... ?

Ft.

Gravel ..........o00in .. 20

Fire-clay and shale ......... 7
Sandstone with shale part-

b 071 P 307
[6107:% VI 1
Light drab fire-clay ........ 7
Drab shale with plant re-

maing ......oovvieiiannns 10
COAL IV2.. . iiiiiiinnn... 4

Light gray sandy fiwe-clay... 9

sandstone between the two coals.

330.

SEcTION 41.

Sec. 31, Fig. 49.

1.
2.
3.

=

‘Ft.

Surface and drift..... 6 ft. to 10
COAL outecrop V?....0 ft. to 1
Light gray clayshale, jointed,

upper 6 to 10 ft. has red-

dish streaks .......... ... 20
COAL IV?—

Coal, 2 ft. to 2 ft. 9 In.

Black shale, 1 in.

Coal, poor, 11 fn.......... 3

"Black shale ................ ..

w o

In.

0
2
0

In.

0
0

[ el

coooc;

Ft.

0

14

Ft.

17
4

Ft.

1.

In.

G

=

In.

0
2

In,

0

Ft.

3
7
17

18
19

20

Ft.

10
11

31

35
38

In.

oo

(=]

In.

0
0

0
8
8

8
10
10

SECTION AT CuLvER CLaY aND CoaL Pir—

In.

o D

e
,"\ 331.
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SEcTION 42. SECTION ON DAvis PLace.—Sec. 31, N. W. §,

{ Fig. 50. (E.T.C., p. 118.)

MR

Ft. In
COAL blocK ..vvveenvnnennennnen S N 1 6
Clay 8hAIC . ..vvtt it ittt ittt iiiiaenn 1 0
Hard impure limestone ................ ... ... ..., 3 0
Space estimated at 6to 8 ft............ ... .. Ll ?
L0073 3 0

. Nos. 1 to 3 were noted on the north side of the Davis farm by Mr.
Cox, and is the only place in this region where limestone is reported.
No. 5 was noted near the south side of the farm, and was estimated
to be 6 or 8 ft. below No. 3.

332.

SEcTION 43. SECTION ON GEo. LEASE Prace.—Sec. 30 (?),

Fig. 51. (E. T. C., p. 117.)

Ft. In. Ft. In. Ft. In.
I Drift ....ovveeiiineinnnnn. 2 0 2 0
] 2. Softshale .................. .. 6 .2 6
3. COALV? .ovviiiiiiinnnns, 1 6 1 6 4 0
4. Fireclay ........ocvvvvnnnn. 1 o .. .. 6 o
6. Buff and gray clay shale ... 8 0 9 0 13 0
! 8. COALIV? .....oiiiiiiiinns 3 0 3 0 16 0
7. Fireclay .................. ? ? 16 0
8. Black bituminous shale with
1 or 2 in. of coal occa-
sionally mixed through it.. 20 0 .. o 36 0
333. SEcTIiOoN 44. SkctioN oF DRILLING oN WM. COLVERT’S
Prace—RSec. 20, S. E. 1. (C.E.8)
: Ft. In.
1. Blue elay ..ottt i e e e e, 12 0
2, SandStone ... ... e e, 30 0
3. Shale ... i e e s 20 0
4. COAL I?3t04d (t. . oot ieieiieierennnnnns 3 6
5. SandStone .......... i e e e 115 0
180 0

None of these scetions show Coal T, which is reported at one or two
places, except the last, so that its distance below Coal IV can not be
accurately given.

334.

Surract Georocy.—'The drift is not very deecp in most of

the scctions given above, and in other scctions obtained the drift is

more often under 20 ft. than over.

Three wells, one in the S. W.

of S. K. of Sec. 22, one in the S. E. of N. E. of Scc. 28, and another
in the S. E. of N. W. of Sce. 22, go through 100 ft. of drift. The first
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goes into 3 ft. of sandstone, the second into 65 ft. of sandstone and the
third into 100 ft. of sandstone with “coal seams,” then into 8 ft. of
limestone. (?)

335. Drvisions II To V oF THE CoAL MEASURES.—There appear
to be three coals exposed in this region in these divisions, though only
two coals werc observed in this township, and it may be doubted if
the uppermost coal is to be found here. Coal V (?) does not appear
to be workable at any point yvet observed in this township, though re-
ported to be a good grade of coal. It appears to be usually covered
with sandstone, and in adjacent territory was found to be in small
basins and probably cccurs in the same way here. Coal IV (?) is the
coal being worked. -Sce Figs. 52, 53. This coal appears to be in two

Coal

Bonk
Coal

53

Shuster. Culver.
Sec. 19. Sec. 31.

Figs. 52 and 53. Sections of Coal IV in T. 20 N., R.8 W.

benches, the upper bed containing the workable coal, and varying in
thickness from 2 to 3 ft., while the lower bench varies from 6 in. to
1 ft. and is poor coal, and usually left in mining. The roof is usually
a clay shale, sometimes containing ferns, and usually very suitable for
the manufacture of paving brick, for which purpose it is largely uscd.
. Under the coal usually oceurs a little bone or black shale. The fire-
clay below that is considered suitable for pottery. Tig. 51 shows 20
ft. of black shale underlying Coal IV, and in lieu of more definite in-
formation this will be assumed to represent Division III.

336. Division I. As usual this is ymainly a great thickness of mas-

sive sandstone, with a little coal reported in a few places. The 3 or

4 ft. of coal reported in the Colvert well would appear to be at the
level of Coal I, and, judging from the small thickness usually attained
by Coal I, we should feel very much inclined to doubt such a thick-
ness at that point.
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337. The underlying rocks appear to be principally sandstone of
Knobstone age.

338. DisTriBuTION OF Divisions AND Coars.—Secs. 1, 2, 11, 12,
13, 14, 23, 24 and 25, and the eastern part of Secs. 3, 10, 15, 22 and
26, lie outside the coal measures, and of course contain no coal. Coal
measure sandstone of Division I outerops along Coal creek in Sec. 10,
along Turkey run in Secs. 8, 9 and 16, along Dry run in Sec. 33; also
in Secs. 7, 8, 18, 19 and 20. See T. C. H. as above. Coal I has been
found or reported as follows: A well in S. E. of N. E. Sce. 7 shows
25 ft. of drift; 15 ft. of sandstone; bone coal, a few inches; sandstone,
10 ft. In the S. W. of S. W. of Scec. 9 at least 1 ft. of coal crops out
in the water of Turkey run, beneath 10 ft. of sandstone. A well on
the John Meeker place in the 8. E. } of Sec. 18 showed: Soil and
gravel, 30 ft.; sandstone, 30 ft.; coal, “some;” sandstone, 20 ft.; “coal,
some;” fire-clay, 2 ft. In the N. E. corner of the S. E. } of Sec. 19
coal has been stripped a little, which probably comes beneath the bluff
of Mansfield sandstone outcropping there. In the S. W. of N. W. of
Sec. 20 coal was struck in ditching beside the gravel road. About the
center of Sec. 20 was the well in which was reported 3 or 4 ft. of coal
at a depth of 60 ft. See Sect. 44, §331. In Geo. W. Crane’s well,
S. Ii. of N. W. of Sec. 28, is reported as follows: Drift, 100 ft.; rock
(sandstone), .including scams of coal, 100 ft.; hard rock (limestone),
8 ft. Coal is also reported to have beerf struck in a well on Daniel
Carpenter’s place at the tile factory in S. E. } of Sce. 27.

The sandstone is.also struck in wells in Secs. 10, N. W, of S. W,
25 ft. thick at a depth of 8 ft.; in N. E. of S. W. Sec. 5, 38 ft. thick
at a depth of 50 ft.; in N. E. of N. W. Scc. 17, at depth of 16 {t.; in
S. W. of 8. K&. of Sec. 22, at a depth of 100 ft., this being an artesian
well in which the water rises in pipe 7 ft. above the ground; N. W. of
S. W. of Sec. 8, 38 ft. thick at 4 to 7 ft.; S. E. corner of Sec. 7, 73 ft.
at depth of 5 ft., the sandstone in each case being the first rock struck
below the drift.

These sections show the depth and thickness of the stone and coal
and show that probably no workable coal exists in the area covered
as shown on the map.

339. The higher Divisions IV and V? outerop in three small areas
in the southwestern corner of the township. The first of these.lies
east ol Coal creek from Stone Bluff southward to Dry run, as shown
on the map. Coal 1V? is a little above drainage at the western side
of this area, but probably rises rapidly to outerop to the east. No
coal, as far asz known, has been found in this area, but it is probable
that some sinall basins of workable coal will be found there.
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The second area lies south of Dry run, as shown on the map, and
probably has the same chance as the preceding area of containing
some workable coal.

The third area lies west of Coal creek and has been mined on in
Secs. 19 and 30. The coal is but a little above the level of Coal
creek. On the J. W. Shuster place in Sec. 19 the coal (IV?) is 2 ft.
6 in. thick, with a 1-16 in. parting 6 in. from the bottom. The coal
blocks on the outcrop, but farther in the slips are tight and cemented
with spar. The face slips run N. 28° W. and are from 2 ft. 2 in. to
2 ft. 6 in. apart as far as measured, though reported to be up to 4 ft.
apart. The butt slips run N. 62° E. and are 3 to 6 in. nearer together
than the face slips. This is said to be a splint coal, the sulphur oc-
curring in balls. The roof is a drab clay shale and good. The floor
is made by 2 ft. of bone coal. The slips run through coal and bone
alike. This coal is tronbled by cut-outs, due to its being so near the
surface. Faults are occasionally met with.

Coal has already been mentioned in the N. W. } of Sec. 31 on the
Davis place, §349. Just south of this, on the Culver place, S. W. }
of Sec. 31, Coal IV? is being extensively stripped in connection with
the quarrying of the overlying shale. The section at this point was
given in §348. Only the upper bench, 2 ft. to 2 ft. 9 in. thick, see
Fig. 53, is worked; below that is 11 in. of poor coal Jeft as a floor.
The face slips have the dirtction N. 30° W. and measure from 1 ft.
to 1 ft. 2 in. apart. The coal is mined with powder. The roof con-
sists of 20 ft. of light gray clay shale, which is used in the brick
factory at Veedersburg. This is one of the largest strippings seen in
the State. Dips to the north.

There are probably places in this area where this coal w1ll pay for
mining in connection with the overlying shale or underlying fire- clay,
where the coal would not pay to mine alone.

TownsHIP 19 NorTit, RaNceE 7 WEsT. (C. E. 8.)

340. StaTEMENT.—This township is practically level but for the
trench where the east fork of Coal creek crosses from east to west.
Black prairies alternate with rolling sandy land. The drift in the
neighborhood of Hillsboro is 10 to 12 ft. thick. North of town the
drift thickens rapidly, making a morainic ridge through the northern
tier of sections. In the S, E. of S. W. of Sec. 2%, a well on Jacob
Hessler’s place passed through 178 ft. of drift into sandstone.

This township is entirely underlain by the coal measures, the
higher divisions, in which alone workable coal may be looked for

COAL DEPOSITS OF INDIANA, 47

however, being restricted to the western half of the township. The
eastern half is underlain by the sandstone of Division I, which out-
crops abundantly along the East fork and has been extensively quar-
ried near Hillsboro. There is probably no workable coal in this part
of the township. One ft. of coal was reported as outcropping at the
water’s edge on the south side of the East fork in the N. E. of 8. W.
of Sec. 10.

In the higher divisions underlying the western half of the town-
ship probably the coals and their accompanying strata are much as
given in the columnar sections of the township just north. No coal
was reported in this area, and though it is probable that some work-
able coal exists here, it is also probable that it lies in isolated basins,
difficult to find, and probably difficult to work on account of thick-

_ness of the drift.

TownsHIP.18 NorTH, RANGE 7 West. (E. 4, C. E. S.; W. }, G. H. A.)

341. Locartion, Erc.—This township corresponds with the west-
ern half of Jackson and southeastern part of Mill Creek of the civie
townships. It is very level except in the southeastern corner, where
the topography is much broken by Sugar Mill creek and its tribu-
taries. The C. & E. I. R. R. runs along the western boundary for
several miles.

54 55 . 58
Yeddo. Coats. Hershberger.
Sec.7. Sec.33. Sec.34.

Fig. 54-56. Typical columnar sections in T.18 N,,R.7T W,

342. StrRATIGRAPHY AND CoaLs.—The outcrops appear to be con-
fined to two divisions, V and I, with one coal each. The following
sections (Figs. 54-56) give the supposed correlation of the coals and
rocks found:
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343. SEkcTiON 45. SECTION OF SHAFT AT YEDDO.—Sec. 7, Fig.
54 (R. T. B.).

) Ft. In,
B R 5. ¢ 13 0
2. Sandy limestone .......covee coivinennceeeencenns 15 5
3. Bituminous'shale ...........ovivir tiiiiiiiian., 10 10
4, COAL V. ittt tri it ttetreaennnncaneranenes 4 10
5. Fire-clay ....oovviiiiiiiiniinriiieinnetsneranness 6 0
50 1

344. SEecrioN 46. SecTiON AT CoAT8’ OR BYRD MINE.—Sec. 33,
Fig. 55,

: Ft. In

1. Limestone, black to white, fossiliferous ........... 3 6
2, Shale, gray toblue ..........ciiiiiiiiiiiiian. 18 0
3. COAL V—

Coal, 215 ft. to 3 ft. 0 in.

Bone, 6 in. to 8 in.

Coal, 114 ft. to 2 ft. 0 in.

Bone, 6in. to 8in....... ... ... . i 6 4
4. Iire-clay and “rock”........ceiiiitirenrnnnnannn. 2 0

S, Sandstone ...t i i i et

345, Sucrion 47. SECTION (CONNECTED) AT JITERSHBERGER'S
AND Brya~t’s.—Sec. 34, Iig. 56 (C. I&. 8.).

Ft. In.
T, Sandstone .. ...t i e e, 10 0
2. COAL VO i i e et it 3 2
3. Shale . e e e e e ?
40 Hidden ... .. e 20 0
O. Sandstone ... e 40 0

346.  On stratigraphical grounds the coal at Yeddo and al Coats
appears to be the same coal.  On structural grounds the coal at
Coats’ and Jlershberger’s and Bryant’s appears to be the same. The
difference in the roof material of the coals, as well as in their thick-
ness, introduces a factor of uncertainty in such a correlation. See,
however, the description of coal on Sand creek a few miles south in
Parke county, where apparently the saine coal as this is overlain by
limestone in places and sandstone in others, both roofs sometimes
occurring in the same mine. This principal coal is correlated as Coal
V. As shown in Figs. 57-60, it attains a very respectable thickness,
ranging up to 6 or 7 ft. At the Coats mine there is an 8 in. parting
of bone coal. However, just across the ravine to the south the coal
shows a thickness of 5 ff, 8 in., with only 1 in. of clay parting. " In
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many cases the seam is readily recognized by the overlying roof of
shale and superimposed limestone.

More thorough exploration than we were able to make might show
that the coal on the Hershberger and Bryant places was below the
Coats coal, being Coal IV.

57 58 59 60
Yeddo. Coats. Hershberger. Bryant.
Sec. 7. Sec.33.  Sec.34. Sec. 34

Figs. 57-60. Coal V in T.18 N,,R.T W,

347. Division I shows a good thickness of Mansfield sandstone,
but little or no coal, none of any economic importance having yet been
discovered.

348. DISTRIBUTION AND LoCAL DEratns oF CoaLs.—As in the
township just north, the eastern half of this township is underlain
by Division I only. The sandstonc of this division is exposed along
Sugar Mill creek and its tribntaries in Secs. 25, 26, 34 and 35. A
well at the schoolhouse in Wallace showed soil and drift, 148 ft.;
“heneycomb” sandstone, 30 ft. In the S. W. of the N. W. of Sec. 35
Mr. H. J. Starnes dug a test shaft, the bottom of which is about on a
level with the bottom of Sugar Mill creek. "The section obtained was
as follows (Sec. 48, C. E. 8.): Soil and drift, 10 to 11 ft.; clay shale,
6 in.; sandstone, 2 ft.; coal, 1 in.; sandstone, 6 in.; coal, 1 in.; sand-
stone, 3 in.; coll, 2 to 4 in.; sandstone, 8 in; total thickness of coal,
4 to 6 in. In the S. E. 40 acres of Sec. 34, owned by Mrs. Taylor,
coal is reported to have been found in two places and some taken out
for blacksmith purposes many years ago.

349. Division V, while supposed to cover a little more than the
western half of the township, has only been exposed in two places—
around Yeddo and in Secs. 32, 33 and 34.



250 REPORT OF STATE GEOLOGISY.

At Yeddo a shaft was sunk in 1881 and operated until 1886. The
_section was given in {342 and Fig. 54. The coal is said to have
averaged 4 ft. 6 in., though becoming 7 ft. to the northwest. The coal
is reported to have been a splint coal, mining readily without pow-
der. It has mud slips ranging from 1 ft. 8 in. to 3 ft. 6 in. apart.
This coal is said to have taken a premium at the New Orleans Exposi:
tion, yet the fact that such a body of coal has lain idle for so long,
d.irectly on one of the principal coal carrying roads of the State, would
seem to lend confirmation to the report that much of this coal con-
tains too much sulphur to give satisfaction. Better methods of sep-
?.rating the sulphur or washing might remedy that evil, as the sulphur
18 said to occur in balls or masses. Mr. Thos. Wilson, who, as State
Inspector of Mines, examined this coal, says: “They are working an
excellent article of semi-block coal four foot ten inches in thickness
The coal is a very free working seam, having open slips running
through it at regular intervals, and ean be mined eagily without the
use of powder. Four tons is an average day’s work for a miner.”*
The roof is shale with a few inches of “draw slate,” and said to be
good except to the south and southwest. Six ft. of fire-clay underlies
the coal. The coal is said to have been quite regular, only one roll
having been met with. The dip is to the southwest. Probably 10
acres taken. It is said that drillings in every direction for a mile
or two show this coal to maintain a good thickness. The coal is
reported to have been worked a little by a drift on the McCreary
place, 8. E. of 8. W. of Sec. 7, now caved in. On the John Bone-

break place, S. W. corner of Sec. 8, it is said to have shown a thick-
ness of 4 ft. 6 in. '

Oo‘nf'r\.
Fig. 61, Sketch map of coal fleld about Byrd mine.

In the 8. W. of the S. E. of Sec. 83, on the W. B. Coats land, Coal
V outerops in a branch and has long been stripped and much of that
along the banks rendered useless by indiscriminate and unsystematic
drifting. The section here was given in {343 and Fig. 55. Coal is
now being worked by Mr. Byrd and, across the ravine in Parke county,
by Mr. Manley Sowers. At the Byrd or Coats bank the coal averages

*4th Anun. Rep. Mine Inspector, 1883, p. 36,
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4 ft., though in the basin running 5 and 6 ft., and even up to 7 ft.
in the center of the basin. The coal is divided by 6 or 8 in. of bone
coal into two benches, the upper being 2 ft. 6 in. to 3 ft. thick, with
two sulphur bands § of an inch thick, one 6 in. from the top, the other
4 in. from the bottom. The lower bench runs from 1 ft. 6 in. to 2 ft.
thick, and contains considerable sulphur. This coal contains sulphur
all through, but is accounted a good steam coal. Like the coal at
Yeddo, it might be possible to maintain the reputation of this coal
while worked on a small scale, where great care can be cxercised to
keep it free of sulphur, but it would be difficult to maintain its repu-
tation when cxtensively worked. It is a semi-block coal, the slips
being cemented with calcite. The roof is made by 18 ft. of gray to
blue shale, 6 to 8 in. of which always comes down in mining. The
floor is made of 6 to 8 in. of bone coal and sulphur, with fire-clay
below that. The present entry is following up the center of a swamp
or basin, 100 yards or less wide, the coal rising 10 to 15 ft. cach side
and getting thin.

In the S. E. of 8. E. of Sec. 33 coal outcrops on the Chas. Hersh-
berger place on about the same level as the coal at Coats. The coal
is here 3 ft. 2 in. thick and overlain by 12 or 14 ft. of sandstone.

. In the S. W. of S. W. of Sec. 34, on the Jas. P. Bryant place, coal
outerops 18 to 22 in. exposed, overlain by 18 to 24 in. of sandstone,
and underlain by shale. A short distance down the branch the Mans-
ficld sandstone outcrops with a thickness of about 40 ft. Coal is re-
ported to outerop on the W. P. Watson place, N. W. of 8. E. of Sec.
33 and to have been struck in a well on D. Watts’ place, S. E. of S. E.
of Sec. 32. An 80 ft. well drilling on the north part of Sec. 33 struck
no rock and showed the presence of an old channel here, which prob-
ably cut out the coal. :

As to the probability of finding workable coal between this area
and Yeddo, it is possible that workable coal exists all over the area
between, except where cut out by preglacial channels. 1t is more prob-
able, however, that the coal is distributed in irregular basins, some
possibly of sufficient extent to pay handsomely for working, while over
much of the distance the coal may only run a few inches or a foot or
two thick.

TuwnsHIP 21 NorTB, RaNGE 8 WEsT. (ParT 1IN FoUNTAIN CounTy, C. E. 8.)

350. STATEMENT.—This partial township corresponds with the
southwestern corner of Logan and the northwestern part of Shawnee
of the civic townships. The Covington branch of the Wabash rail-
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road runs along the east bank of the Wabash river. It presents the
usual bluff and terrace topography common along the Wabash. In
Sec. 26 three terraces were noted. The lowest one is about 60 ft.
above the creek bottoms, the lower 30 ft. being a black fissle shale.
The Mansfield sandstone comes to the surface in parts of this ter-
race, occasionally making small elevations upon it, as in the N. E.
} of Sec. 26. Some 30 ft. higher is a small but well defined
terrace 300 yards wide. Still 35 ft. above this is the third terrace, not
so well defined. Above the third terrace rises the steep face of the
river bluff, whose level top bears off towards Rob Roy and the south.

351. CoaL.—With the possible exception of the coal in the N. E.
} of Sec. 24, only Division I of the coal measures occurs in this town-
ship. The Lower Carboniferous rocks occupy some space along the
river,

Coal is reported in the N. IS. } of Sec. 24 on the John L. Foster

place, on Nave branch and west of the Nave mine, said to be 2 to 3
ft. thick. Mined by stripping and entry, now fallen in. Also in the
S. W. of 8. W. of same section, on Dr. Alex. Whitehall’s place, 12 in.
thick, overlain by 3 to 4 ft. of shale and that by the Mansfield sand-
stone. It is underlain by sandstonc. Coal is also reported under
sandstone up the same branch in the N. W. of N. W. of Sec. 25. On
Mrs. Emma Peterson’s land, in the N. E. of N. E. of Sec. 25, an 18 in.
bed of coal was worked a little in 1896-7. In Mr. Mark Smith’s well,
in the N. W. of 8. E. of Sec. 25, after passing through 70 ft. of drift,
“black stuff” resembling coal was entered.
"~ In the N. W. of N. W. of Sec. 26 a well on the Douglas Trot place
is reported by Mr. Trot as follows: Sandstonc, 45 ft.; coal, 4 ft.;
ghale and some very bright red sandstone, 56 ft.; chert below. The
record as obtained by Mr. Hopkins two years before was: Sand, 4 ft.;
sandstone, 38 ft.; coal, 1 ft. 2 in.; sandstone, 46 ft. The thickness of
the coal given in the latter would better correspond with what is
found elsewhere. ’

On the L. L. LaBow place in S. W. of N. Ji. of Sec. 27 a well
showed: Soil and drift, 5 ft.; sandstone, 13 ft.; coal, 1 ft. 6 in.

A well on the John Hopkins place, S. E. of S. E. of Sec. 32, went
84 ft. into sandstone, but struck no coal. A well in Portland (Foun-
tain P. 0.), one square east of brick store, went 68 ft. into sandstone
below 12 ft. of drift.

A well on the Edward Field place showed as follows: Drift, 34
ft.; blue clay, 16 ft.; blue shale, 25 ft.; lighter shale, 30 ft.; sand-
stone, a few ft.; shale, 95 ft.; white sandstone,, 20 ft.
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The data, while showing the presence of Coal T 12 to 18 in. thick,
plainly indicate no workable coal. :

TownxsHIP 20 NorTH, RANGE § WEsT. ((i. H. A., C. E. 8.)

352. STATEMENT.—This township corresponds with parts of
Shawnee, Van Buren and Troy of the civie townships. The Coving-
ton branch of the Wabash railroad crosses the northeastern corner,
and the Big Four the southwestern corner of the township. The ab-
sence of large streams probably accounts in large measure for the
scarcity of data on the coal measures.

353. CoaL.—Except a small area in the N. W. } of Sec. 4, this
township is entirely underlain by coal measures, the divisions above
Division I outeropping over the major part of the township as shown
on the map. Coal was only noted at thirce points.

In the S. E. of N. W. of Sec. 4 a prospecting drift was run into
the bank some 30 ft. on the Philander Cox place. At the start two
beds of coal were had, but the upper bed ran out in a short distance,
as shown in Fig. 62.

Fig. 62. Coal in ontry oa Cox place. (From sketch by Mr. C. K. Siebenthal.)

On the John Calhoun place, N. W. of S. E. of Sec. 5, coal has been
mined by drifting. Has not been worked in 14 years, and has now
caved in. The section here showed: Rotten bony coal, 4 ft.; gray
clay shale, 6 ft.; sandy yellow shale, 4 ft. This coal was reported to
run up to 7 ft. The same coal crops out on the E. M. Reed place in
the ditch beside the road, N. E. of S. W. of Scc. 5. Should suppose
the coal to correlate with the coal being mined at Veedersburg and
north of there.

In the S. E. } of Sec. 24 Coal 1V? has becn mined by stripping,
and more recently by drifting, by Ed Eddinger. The coal in a drift
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just being opened measured 2 ft., appearing to be a good quality of
block coal. Further in it is probable the slips will become tight.
The coal has over it 2 ft. of light drab clay shale and a floor of black
ghale. It is just at drainage level.

=

—— s

¢r
Fig. 63. Coal IV at Eddinger mine.

As most of the township is underlain by the horizon of Coal IV?,
it is not unreasonable to expect to find coal of workable thickness
over parts of it. An examination of the sections of this coal given in
the township just east of this show that in drilling great care should
be taken to distinguish between the good coal and the bony and poor
coal underlying it. '

Townsuir 19 NortH, RANGE 8 WEsT,

354. LocaTtioN, ET0.—This township occupies parts of Van Buren,
Troy, Wabash and Mill Creek of the civic townships. The topography
is rather broken along Coal creek, which flows diagonally across the
township from N. E. to S. W,, but becomes nearly level away from
that stream. The C. & E. L. railroad passes along the eastern edge of
the township, the Big Four crosses the northern and the Clover Leaf
the eastern parts of the township.

Clay pit. Veedersburg. Winters.
See.12(2). Bec.1(l) Sec.31(2).

. Figs. 64-66. Typical columnar sections in T.19 N.,,R.8 W,
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355. STRATIGRAPHY AND Coars.—Divisions I, IV and V outcrop
in this area, including Coal 1?, IV, V and Va. The following sections
show the relative positions of the coals and their accompanying strata:

356. SectioN 49. SEcrioN AT CLAY Pir—N. W. of S. E. Sec.
12. Fig. 64. '

Division V— Ft. In. Ft. In. Ft. In
1. Surface .......covvvevnnn 3 0 .. .. 3 0
2. COAL Va (streak) ....... .. [ 0 6 3 6
3. Fire-clay, sandy ......... 4 0 7 6
4. Brown shaly sandstone... 10 0 17 6
§. Dark gray calcareous
shale ........oovvvinnnn oo 6 14 (i} 18 0
6. COAL V,0ft. to2ft.... 1 3 1 3 19 3
7. Dark sandy or limy shale. 1 o .. .. 20 3
Division IV—
8. Drab to gray sandy fire-
[ F: N 15 o+ .. .. 35 3
9. Black shale ............. ? ?
10. BONE COAL IV ........ ? ?

357. SEcTION 50. SECTION OF SHAFT AT VEEDERSBURG.—Fig. 6.

Division V— Ft. In. Ft. In. Ft. In.
1. Gravel ....... PN 20 0 .. .. 20 0
2. Ifire-clay (?) or shale ..... 7 0 .. .. 27 0
3. Sandstone with shale part-

fngs ...oooviiiiinn. ... 30 0? .. .. b7 0
4, COAL V ... iviiiiinnnnns 1 8 1 8 B8 8
. Fire-clay, light drab....... 7 0 .. .. 65 8
6. Drab shale with piant re-

maing .........0cveevinn 10 0 17 0 75 8
7. COALIV .....oiviviinns 4 2 4 2 79 10
8. Fire-clay, light gray, sandy 9 0 .. e 8 10

The upper part of this section was not seen, and may prove to be
in error.

358. SEectroN 51. SEgcTION, CENTER OF SECTION 31.—Fig. 66.

Division V— Frt. In. Ft. In. Ft In,
1. Hidden or drift...20 ft. to 30 0 .. e 30 0
2, Black shale .............. 1 0 .. .. 31 0
3. COAL Va. (Not seen; re-

ported by Mr. Cox)...... 1 6 1 6 32 [

Division IV— :

4. Gray sandy shale ......... 35 0 35 0 67 (4}
5. COAL IV ....vivivivnnnn, 5 0 5 0 72 6
6. Fireclay .......... 8 in. to 2 0 74 [

Division I—

7. Sandstone, cross-bedded.... 20 0 .. .. 94 6

Coal V does not appear in this section. _ ‘
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359. DrvisioNn V.—The correlations of this division are somewhat
uncertain, as the limestone and shale characteristically overlying Coal
V do not appear in this township. The two upper coals found in
this area have been designated Coals V and Va. Coal Va is a small
coal, often or usually cut out and replaced by the drift. Where bet-
ter exposed in closely adjacent regions, it has a roof of black sheety
shale, with often a thin layer of limestone or calcareous shale over it.
It ranges about 1 ft. thiek.

Coal V is the coal lying about 15 to 20 ft. above the Veedersburg
coal. Around Veedersburg it is a thin, uncertain coal, ranging from

'2’2-

67
Hershberger. Clay pit. Coal Cr. Cade.  Uplinger. Boner.
Sec. 14 (1). Sec.12(2). See.12(1). Sec.34 (1). Sec.34-3). Sec.32(3).

Figs. 67-69, Sections of Coal V around Vocdersburg.
Figs. 70-72. Sections of Coal V east of Coal Creek P.O.

0 to 2 ft. 2 in., but reported to be, at least locally, of much better
quality than the underlying Coal IV. Around Veedersburg it appears
to have a sandstone roof wherever examined.

In the south part of the township the coal that has been doubt-
fully assigned to this horizon runs from 0 ft. to 8 ft. 6 in. in thick-
ness, usually with a sandy shale roof. It is usually reported as a good
coal there also. It appears to be without partings, though sometimes
showing persistent bands of pyrite, as at the Cade bank.

360. Division IV.—This division contains the principal coal of
this township, Figs. 73, 4. Around Veedersburg this coal is quite
irregular, being 4 ft. thick at the shaft in town and reported to be
only bone coal a mile south of the town. It has there a parting of
shale or bone, and tends to be bony in the lower part. The coal as
a whole is not as pure as Coal V above it. In Sec. 31 a corner of the
Stringtown (Coal Creek P. O.) coal basin extends into this township.

e
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Coal IV is there 5 ft. thick (see Fig. 73), with a 4 in. parting of shale
near the top, and a 1 in. elay parting near the bottom. In Sec. 31 two
smooth partings occur, one 4 in. from the top, the other 12 in. above
the 1 in. clay parting. Like all the Stringtown coal, this has a high
reputation’ for quality.

73 4

Wintors. Veedersburg.
Sec.3l.  See.1(1).

Figs. 73-74. Sections of Coal IV in T.19 N., R.8 W.

361. DiISTRIBUTION AND LocAL DErAILS oF CoaL.—Coal mining
in this township has been confined to two districts, about Veeders-
burg (Fig. 75), and in the southwest corner of the township (Fig. 76).
We will therefore consider, first, Secs. 1, 2, 11 and 12, then Secs. 31
to 34, then the rest of the township.

VEEDERSBURG

£
[ ° -
1 42 NE,
I | Clay p t-s. -.’
[ M.N.l‘s;]iqryc". ‘

\ad

Ve Harsnbergar

Fig. 75. Sketch man of Veedersburg distriet.
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362. CoAL IN SecTioNs 1, 2, 11 and 12.—See Fig. 15. At
Vecedersburg, Coal IV is a little below drainage, though it is reported
to rise to outerop in Coal creck just below the C. & E. I. railroad
bridge, and half a mile further down must be several fcet at least
above the creek, as a small exposure of Mansfield sandstone is noted
at the old mill in Sec. 13. To the north it rises again so as to be above
the creek in Sec. 81 of T. 20 N, R. 7 W. At the J. W. Shuster shaft
in the western part of Veedersburg, it is about 75 ft. deep and 4 ft.
thick (see 357 and Figs. 65 and 74 for sections). The coal is mostly
blocked out, though some powder is used. The face slips run N. 30°
W., and tend to offset at the “dirt” band, which is here from 1 to 4
in. thick, and 10 in. from the bottom. The coal below the dirt band
1s not as good as that above. The roof is a drab shale, showing an
abundance of plants next to the coal, 2 in. of bone, with 9 ft. of light
gray fire-clay making the floor. The coal gets thinner to the east
toward the outerop. This mine was just opening up in 1897 after
being closed 8 years. Just north of the C. & E. I. R. R. bridge over
Coal creek, and but a few feet above the level of the creek, is an out-
crop of Coal V 20 in. thick and overlain by 10 ft. of gray sandstone.
Just north of this it was formerly extensively worked. Specimens of
cannel coal are reported to have washed out from a place a little
below the railroad bridge, and an outcrop of cannel coal has been as-
sumed at that point. If an outcrop exists at that point we suspect
it may be of Coal IV, which is usually underlain by bone coal, that
may be unusually pure at this point. A little west of this Coal V is
exposed in a ravine, Sec. 12 (2), and has been mined a little in con-
nection with the underlying shaly fire-clay, which has been quite ex-
tensively worked here (see 356 and Fig. 64). Coal IV is reported
here to be represented only by bone coal overlain by black shale. A
boring near this (loc?) is reported to have shown 4 ft. 6 in. of “rotten
coal.” Of a boring made “near the west line of Sec. 12,” Mr. Brown
obtained this rather indefinite record:

Drift, 20 ft.; sandstone and clay shale, 48 ft.; black shale, 2 ft.;
coal, 4 ft.—74 ft. '

In Sec. 11, 8. W. of S. E,, little mining has been done on Coal IV
on the M. Hershberger place. The coal has been mined by stripping
and by drifts. At one of these 2 ft. of coal was exposed, showing
well-defined slips. The roof shows 4 ft. of sandstone with shale part-
ings, with 2 ft. of drab shale over that, and appears to be good. The
coal is reported to run normally 3 ft., but is largely cut down by the
sandstone roof, to half that thickness. On the C. Hershberger place,
in Sec. 14 (1), two drifts were open. The coal here is about 6 ft. above
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the creek, measures 2 ft. 2 in. thick, and has 6 ft. of brown shaly
sandstone for a roof. As far as examined, it shows open mud slips 1
ft. to 1 ft. 6 in. apart and running N. 30° W. It is reported that three
borings made in this vicinity showed a 20-in. coal bed at 25 ft. and
a 4-ft. bed at depths from 86 to 95 ft. Not knowing the location of
these or the elevation from which they started, only a guess can be
made of the correlation of the coals reported. Assuming the bores
not to have started in the creek channel, but up on the level, it would
appear that the 20-in. coal was Coal V just described and the 4-ft.
coal was Coal IV. In the N. W. } of Sec. 11 a drilling is reported
to have gone 100 ft. without striking rock, indicating the presence of
a preglacial valley which must have cut out the coal. The evidence

indicates that therc may be quite a basin of coal herc, but it also
indicates the presence of numerous limiting conditions which may
render much of the area unproductive.

Cade,

P .
FNUpliqger

Cd

'7/0)_" allen

Bgnerwint ez D

- n
Fig. 76. Sketch map of Coal Creck (Snoddy’s Mill District. §. 123.)

363.  Coar 1n SEcs. 31 to 34.—In Scc. 34 Coal V? is not far below
the gencral level and probably runs out to the surface in the eastern
part of the section. It has been mined some near the heads of one
or two small ravines that head in that section. An 18 to 20 in. coal,
supposed to be Coal IV, is reported to crop out down the ravines from
the coal. At Samuel Cade’s bank, N. E. of N. W. of Sec. 34, Coal V?
is 3 ft. 6 in. thick. There is, first, 8 in. of coal on top, the best coal
in the seam; then a sulphur band 0 to' 4 in. in thickness; then 4 in.
of poor, sulphury coal; then 2 ft. 6 in. of good semi-block caking coal.
It shows slips, not tight, 18 to 20 in. apart. The roof is a gray sandy
shale, 4 in. of which comes down; 6 in. of bone coal makes the floor.
In the S, W. of N. W. of Sec. 34, the same ¢oal is worked a ]ittle on
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the Geo. Uplinger land, also a little further down the branch on Mrs,
Mary Rusing’s land. The coal here measured 2 ft. 9 in., with open
clay face slips running N. 20° W., and appearing to be a characteristic
block coal. Either boulder clay or gray sandy shale serves as a roof
and gray fire-clay as a floor.

In the N. W. } of Sec. 33, and across Sec. 32, Coals IV and V
are above the bluffs of Coal creek, which here are perpendicular. cliffs
of sandstone (Mansfield), 20 to 25 ft. high. In Sec. 32, N.E.of S. W,,
Coal IV is reported to have been found on the H. C. Richardson
place, 4 ft. thick. Its horizon would here be but little above the top
of the sandstone bluff. Coal was reported to have been found in the
8. E. 40 acres of Sec. 32. In the S. W. 40 acres Coal V? outcrops near
the head of a ravine on the Melissa Boner place. It has been mined
some by drifting, coal about 2 ft. 9 in. thick, and said to be a good
blacksmith coal. Irregular slips, mined without powder. Roof not
seen, floor hard fire-clay. '

In Sec. 31 Coal IV continues well above drainage, but getting
nearer to drainage in the southwest. Perpendicular bluffs of Mans-
field sandstone show 20 ft. high in the ravines running into Coal
creek from the northwest. Coal IV lies just above this sandstone.
Tt is being worked in the S. E. of N. W. on Winter’s and Rhodes
places. The section here was given in {358, Fig. 66, and of coal in
Fig. 73. The coal here shows 4 in. of good top coal, then a smooth
parting, then 8 in. of coal to a 3 or 4 in. shale band. The 3 ft. 6 in.
of coal below the principal parting shows a thin clay parting 1 ft. from
the bottom and a smooth parting 1 ft. above that. Fifteen to 20 ft.
of gray shale makes the roof here. Below the coal is 8 in. to 2 ft.
of fire-clay, then the 20 ft. of sandstone exposed down the ravine.

Among the other mines in this neighborhood not running at pres-
ent may be mentioned the Etcherson and McLain drift, Sec. 31 (1),
and the W. P. Rend drift, Sec. 31 (6), the latter having been a shipping
mine. The taking up of the C. & E. I. switch from Danville led to
the abandoning of extensive mining here. See further discussion of
this field in following paragraphs:

3

364. SEections 3-10, 13-25, 35 AND 36.—This area would appear
to be entirely underlain by Divisions IV and V, except where re-
moved by Coal creek and its tributaries, as shown in Secs. 27, 28, 29
and 30. From Secs. 13 to 27 no data was obtained to show whether
the horizon of Coal IV passes below Coal creek or not, as only drift
is exposed along that part of the creek. The sandstone bluffs and two
outerops help to locate the position of Coal IV in Secs. 28 and 29.
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Over the rest of the area little can be said. It is probable that Coal
IV exists in basins of workable thickness and cxtent, but it is probably
also true that over no small part of the area it is either cut out by
preglacial erosion or is too thin or in too small basins to work largely.
Attention has already been called to the preglacial channel crossing
the N. W. corner of Sec. 11; another such channel is indicated in the
S. E. of S. W. of Sec. 25, where a drilling went 77 feet without strik-
ing rock.

Townsnip 18 NorRTH, RANGE 8 WEsT.

365. locarioN, Erc.—This township covers the western part of
Mill Creek, the eastern part of Fulton and the southeastern corner of
Wabash of the civic townships. Coal creek crosses the northwestern
corner, Prairie creck the northern part and Wabash Mill creek the
central part of the township. In the northeastern part, the valleys are
but slightly below the general lcvel; along the lower courses of the
streams, however, their valleys become more marked, with slightly
more rugged topography. Away from the principal streams the coun-
try is quite flat. '

The Clover Leaf railroad crosses the township from northeast to
southwest. The C. & I. 1. follows the castern edge for three miles,
then cuts across the southeastern corner. :

366. STRATIGRAPHY AND Coars.—While coal was found at a
nuinber of places in this township, no good connected sections were
found. As nearly as could be ascertained, there are threce coals in this

0"

7 78 79
Dotson. Hardesty. Lindley.

Figs. 77-79. Coal Va io T.18 N,,R.8 W,

lownship above Division I.. The first of these appears to correspond
to the highest coal of the preceding township, and called Coal Va.
It ranges from 1 ft. to 2 ft. 6 in. in reported thickness, Figs. 77 to 79,
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and has over it generally a drab to black shale tending to beeome
sheety, with usually from 0 to 6 in. of shaly limestone, running into
calcareous shale, over that. Its extent is probably very limited, as
wherever found it was but a few feet below the general upland
surface,

Next is supposed, to come the coal below the limestone, as already
described from Yeddo, Figs. 80, 81. Though this limestone was re-

%0 81

Towell. Prairio Cr.
Sec, 7.

I"igs. 80 81, Coal Vin T.18N,R.8 W,

ported by Mr. Cox in the Prairie creek region overlying a 4 ft. bed of
coal, we failed to find it. 'The thick bed on Prairie creek which he
reports having seen as much as 10 ft. thick, he believed to be made
up of this and the underlying coal bed, and claims that it is generally
overlain by limestone, While we found nothing to disprove the the-
ory that the big bed on Prairie creek, Fig. 84, is a double bed, com-
posed of Coals V and IV, and the evidence slightly tends to confirm
that theory, still not finding any trace of the limestone over the bed
prevented any definite conclusions in the matter, and left it uncertain
whether to call that bed Coal V or IV, or a combination of the two
beds. If it is elosely overlain by limestone, it would make it appear
either that it corresponds with the 6 and 7 ft. coal at Yeddo, or is a
double bed, as suggested by Mr. Cox. If not overlain by limestone,
it would seem to be Coal IV, as is the Stringtown coal a couple of
miles to the west.

Coal IV, as we shall assume the Stringtown coal on the west bank
of Coal creek Lo be, is a coal ranging up to 6 and 7 ft. in thickness in
- See. 6, and reported in other places to attain the same thickness. We
have a_lso/, with some doubt, correlated the big coal on Prairie creek
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with this horizon (see just above). TFor the coal as developed on Coal
creek, see description of same coal under last township. Its eoking qual-
ities were practically tested in this township—Sec. 6-—and it is claimed
to have proven very successful, as may be judged from the fact that
experimental tests led to the erection here of coke ovens to the value
of $150,000 by the North Chicago Iron and Steel Company. Figs.
82-86 show the development of the coal on Prairie creek. At its best

82 83 84 8 86

Lindley. Perry. Perry. Hankins., Prairie Cr.
Sec. 8, Sec. 4. ec. 4. Sec. 3. See. 7.

Figs. 82-86. Sections of Coal IV on Prairie creek.

development it shows a thickness of nearly 7 ft. or perhaps over, with
3 or 4 in. of shale and clay parting 1 ft. 6 in. to 2 ft. from the top.
The upper bench is usually poor coal, and often all or part of it is left
in mining. The lower bench is claimed to be an excellent quality of
caking coal, though some sulphur was noticed.

367. DisTRIBUTION AND LocAL DEeratts oF Coarn.—Secs. 1, 2,
11, 12. The coal at Yeddo is said to be known to cover much of Sec.
12, but whether extending into Secs. 1, 2 and 11 can only be surmised.
For the coal as developed in Sec. 12, see description in §348.

368. SEecTIoNs 3 To 10.—Coal IV (¥) first appears near the center
of Sec. 3, on the Alex. Hankins place. The coal is here at creek level
and is reported to be 3 ft. thick. The drift was full of water when
visited. Eight to 10 ft. of gray sandy shale overlies the coal (see Fig.
85). A well on the same place is reported to have shown 4 ft. of coal.

In Sec. 4, S. W. }, coal has been stripped on Prairie creek and
mined by drifting, on the S. A. Perry place. Figs. 83 and 84 show
two sections obtained at this place. The top bench is bony. At one
place the roof is boulder clay and sand, at another soft clay shale.
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The coal is here but a few feet above Prairie creck, toward which it
dips. This was formerly the Thomas Orohood place, and it was here
that Mr. Cox reports having seen 10 ft. of coal, the parting there being
2 ft. thick. He also reports having scen the “upper part of this great
bed,” “about 4 ft. thick and entirely disconnected from the lower
bed,” just southwest of Orohood’s and on the same section. A quar-
ter of a mile west, a well was bored to a depth of 700 ft. for salt, and
is said to have passed through, at a depth of 12 ft., 5 ft. of coal,
believed, by Mr. Cox, to be the lower bed here separated from the
upper. In the N. W. corner of Sec. 9 the coal has risen almost to
the upland surface and has been mined on the John Allen place,
by a shaft, full of water when visited. In the N. E. 40 acres of Sec.
9, it is about 15 ft. below the level and 5 ft. 8 in. thick, including
18 in. of the top not mined. The section is as shown in Fig. 82. No
more coal was seen down Prairie creek until it reached the point
where Prairie creek enters Sec. 7. Here, a 2 ft. coal, supposed to be
the same as the preceding, outcrops in the creek bed. It has a smooth
parting 8 in. from the bottom and is underlain by bone coal or black
shale. Whether this was the full thickness of the coal or whether
this was only the top bench of the Lindley-Perry coal, could not be
definitely stated. It was supposed to be the full thickness: Only a
a few feet above this occurs an 8 in. to 2 ft. coal. The section a short
distance down the creek in Sec. 7 was (see Fig. 81): Hillside, rock
hidden, 50 ft.; yellow shaly sandstone, 4 ft.; drab clay shale, 2 ft.;
gray shaly sandstone running into sandy shale, 8 ft.; Coal V (?),
8 to 10 in.; fire-clay, 4 ft.; gray to drab clay shale, 2 ft. to creek bed.
The relation of this coal to the coal in the creek bed nearer the road
crossing could not be ascertained.

In the N. W. corner of Sec. 5, Coal V (?) outerops in the liead of
a ravine on the J. D. Orohood place. This is but a few rods above the
Boner bank and is the same coal (see §363).

On the Orohood place near the center of Sec. 6, the Coal V (?)
outcrops at the forks of the road. A well at the house is reported to
have found a 4 ft. bed of coal at a depth of about 50 ft., or about 40
ft. below the outerop of Coal V.

On the west side of Coal creek, in Sec. 6, Coal 1V outerops above
drainage, and has been opened upon by numerous drifts, none of
whieh are at present (1897) open. Among these may be meptioned

the McVey mine, formerly the Ogden Bros., the Solliday & Co.’s old -

mine, the Bunker No. 1 mine and Snoddy’s mine. The official reports
of the mine inspectors show the coal in these mines to average about
5 ft. 6 in. The coke ovens, twenty-five in number, which utilized the
slack from these mines, were situated in this section (see map).
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How far south of Prairie creek the Perry-Lindley coal extends could
not be determined. The rise from Prairie creek, south to the Lindley
and Allen banks, if continued, would carry it out in a short distance.
Tn all probability, however, it dips under again and it would not be
surprising to find a fine basin of coal underlay parts of Secs. 8 and 9,
and possibly extending still farther east and south, though .probably
with diminished thickness. This basin is but a mile or a little over
from the Clover Leaf railroad.

369. SEcTIONS 13-16, 21-28, 33-36.—The northeastern part of this
area, near Yeddo, is in the Yeddo basin, and contains a large area of
that valuable coal, though just how far it extends to the south and
west from Yeddo can not be stated. At the falls of Mill creek, in Sec.
28, it appears again, with a reported thickness of 4 ft. Only 2 ft.
6 in. were exposed. This is overlain by 9 ft. of blue limestone, con-
taining an abundance of large crinoid stems. A 4-in. shale parhgg
comes 4 ft. from the bottom of the limestone. It is claimed that in
digging the flume for the mill a bed of cannel (?) coal was stru‘ck
5 ft. below the sub-limestone bed. It is claimed to have burned like
a candle when lit with a matech. Thickness unknown. A fault occur-
ring between the upper and lower falls causes a repetition of the

rem of bBAN (Ea31).

Fig. 87. Section showing structure at the falls of Mill creek.

strata, resulting in the two falls as shown in sketch, Fig.. 87. A large
pot-hole above the upper fall, such as are characteristically fo.rm.ed
under the conditions obtaining there, is a subject of much curiosity
locally, being supposed to have been dug out by the Indians. .
At Kingman drillings only reveal the presence of a deep preglam.al
channel. At the water tank a drilling is said to have gone 143 ft.
drift, showing no coal. South of that 60 ft. another well went 200
ft. in the drift, but no rock or coal. One thousand feet northward
another well went 200 ft. through drift into black sticky clay or
“gumbo.” I am inclined to think the channel found there ran soutb-
west and down the present channel of Rush creek into Sugar creek, in
Parke county. If drillings should show that the channel connects
with the one found in the north part of Sec.330f T.18 N, R. 7T W,,
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it would look as though this may have becn the old channel of Sugar
creek, which through the northern part of Parke county has a narrow
rocky channel much resembling a post-glacial cutting. All coal would
probably be cut out along that course. And as, close to such prineipal
water courses, the tributaries have usually cut considerable valleys,
it is quite possible that no small portion of the southedstern part of
this township may be rendered barren from that cause. Over the rest
of the sections under consideration, workable coal, if present, should
be found within 100 ft. of the surface.

370. SEcrions 17-20, 29-32.—With the exception of an outerop
of limestone and coal reported in Sec. 32, S. W. }, in bed of Mill
creek, a continuation of the coal and limestone at the falls of Mill
creek, all the outerops are of the little top coal, with the black sheety
shale over (Figs. 77-79). On the Aaron Lindley place, S. W. of S. K.
of Sec. 17, the coal is only 8 or 9 ft. below the general level. It is re-
ported to have been about 30 in. thick in a well near there, with bonc
under. The section above it is: Soil, 2 ft.; drab shale, 3 ft.; lime-
stone, fossiliferous, 0 to 9 in., average, 6 in.; drab shale, 3 ft.; Coal Va.
The overlying shale has the appearance of being suitable for brick.
On Mrs. Martha Foster’s place, in the S. E. of S. W. of Sec. 17, the
coal is 20 to 22 in. thick, overlain by 2 ft. 6 in. of drab to black shale,
sheety in places, with 4 ft. of surface on top. The coal is here under-
lain by dark drab shale and dips northeast. On the John Hardesty
place, S. E. of N. E. of Sec. 19, this coal is 18 in. thick, with 2 ft. of
drab shale, inclined to be sheety, over. A well here starting just about
on a level with this coal is reported to have found 8 in. of coal at a
depth of 12 ft.,, 2 in. at a depth of 36 ft. and 3 ft. 6 in. of coal at 57 ft.,
the last having 20 ft. of sandstone over it. It is reported that five dril-
lings on this place, made some years ago, showed 6 {t. of coal all under
here. A well at Cates Station is reported to have found 14 in. (Coal
V?) at 43 ft. and 3 ft. 6 in. (?) at 70 ft. The top coal is reported to
outerop on the M. D. Russel place in the N. W. 40 acres of Scc. 17.
In Sec. 31, N. W. 40 acres, on the J. W. Dotson place, is an outerop
beside the road, showing the following section: Yellow micaccous
sandstone in flags, 3 ft.; dark drab fissle shale, 6 ft.; fossiliferous cal-
careous shale into shaly limestone, 0 to 6 in.; black bituminous sheety
shale, 2 ft.; Coal Va, 16 to 20 in.; light gray fire-clay, 6 ft. Here,
again, whatever workable coal exists should be found within 100 ft.
of the surface anywhere in these sections. '

That some workable coal exists in this arca at a depth of between
50 and 60 ft. seems probable..
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Pawrar, Townsuries 18, 19, 20 NortH, RANGE 9 WEsT.

371. LocaTion, ETc.—It will be convenient to consider these par-
tial townships together, as our larger knowledge of the coals and their
relations came almost entirely from one of them, T. 18 N, R. 9 W,
and in their general physical conditions they are very similar. = They
form the western edge of Troy, Wabash and Fulton of the eivic town-
ships. Topographically, they present a river bottom, river terrace,
river bluff, and, along the castern side, the flat upland. Numerous
short streams serrate the bluff line and render the topography rather
broken. In Fulton township there exists an old channel of the Wa-
bash, which leaves the present channel in Sec. 10 and runs along the
western side of Secs. 14, 23, 26 and 35. High water will still throw a
considerable current through this old slough. Between this and the
present channel is a high ridge of land known as Silver island. In
Secs. 25 and 36 another old channel shows the former outlet of Coal
creek to have been in Sec. 26. Whether the old channel was pre-
glacial or not, I am not prepared to say. The Clover Leaf railroad
crosses the southern edge of this area; the Big Four ‘crosses it at
Covington; the Covington branch of the Wabash runs northward from
Covington.

Fig. 88. Sketch map of Silverwood coalfield.

372. STRATIGRAPAY AND Coars.—Divisions I to VI appear to be
included in this arca. Much doubt exists as to the proper correlation
of the coals in any of the scctions and also between one section and
another, so that the correlations indicated in the arrangement of the
columnar sections, Figs. 89 to 94, should not be considered as final.
One of the best sections in the northern part of the coal field formerly
existed on the west side of Silver island in Sec. 34, T. 18 N.,, R. 9 W.
The section is now much obscured by the grade of a railroad switch
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end of the bluff. Scetions

laid to a large stone quarry at the north
were made at this place and published b

y Mr. D. D. Owen (D. D. o,
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Mr. Leo Lesquereux (L. L.,
(E. T. C, p. 120). As this section to
much of this part of the field
to place thesc three records in parallel columns

figured. Fig. 89,
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The comparison is given partly to show with what regard for detail
Mr. Collett prepared his sections as compared with other geol/o/fri%t‘
of more than national distinction, and this simply because bfct}l:
?arge number of Mr. Collett’s columnar sections, which we hate used
m. our work. While it is true that extreme minutia of detail may be
misleading occasionally, due to the variable nature of the strata inythc
vast majority of cases detail is of great help. ,

In our own section at the same place, while we fajled to find Coal
V and its overlying limestone, due to the hiding grade of the switch
one or two points were noted which seem to have escaped notice or to,
have been misinterpreted by the workers mentioned. At the north
end of the bluff is g large sandstone quarry, showing a clear thick-
ness of massive sandstone of 35-or 40 ft. (see T. C. H., p. 276, for de-
tailed description). Mr. Collett put this stone stratigraphical],y beléw
the first' coal or top coul No. 5 of this section. Mr. Owen and Mr
Lesquereux more correctly placed it above the top coal. Going sout}{
from the quarry, it is observed that the sandstone gets more shaly
but it is soon discovered that the sandstone does not run into Lh(;
shales, but has been laid down in a broad channel cut out of the

“coal-bearing shale, etc. As we go southward, the line of contact rises;
and Coal VI, No. 13 of section, is noted. It has been mined a little
and shows, below the sandstone of filling:

Fire-clay ... .. . F;: I';
Drabshale ....................... . ...~~~ 2 0
COAL VI? ... .. 1 G
Gray fire-clay 2 ‘;

Everything below hidden by railroad grade. The line of contact rises
rapidly here and in a few steps passes above Coal VIa, No, 8 of seoti;n'
At this point the space between the two coals, 12 ft,., seems to Be uli
fi're-clay except the 2 ft. of shale over the lower eoal, practically as
given by Mr. Owen. A litile beyond this the rising line of contact
reveals the roof of Coal VIa as follows: |
Sandstone corresponding to upper part of sandstone in e
quarry
Gray to black fissle shale with ironstone

............. 3 0

Gray, very shaly, llmestone, showing corals and cone in
cone structure .................... ... 6
Black shale, sheety in places .......... ... ... .. 2 0
COAL VI 1 0
Fire-clay ..... R 10 0
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‘The overlying sandstone is here very irregular, often cutting down
almost to the coal, but finally lifting so as to expose the top coal, with
this seetion to the next coal:

Ft. In
COAL VIDb DODe ...ttt it iiiiiananes o 8
Gray clay shale ....... ... i i i 4 0
Black shale . ... ... vttt ittt iiiannans 2 0
COAL VIn ... ittt it te i i, 1 0

Going south a little past the sulphur spring is a section containing
some clements not noted in the previous sections.

Ft.  In.
Black sheety shale .........o ittt 1 0
COAL VIA. .ottt i it it cnn e 1 4
Brown gandstone .............coiiiiiiiin..s 8in. to 1 0
. IFire-clay running into light gray clay shale, not well
CXPOSEA .. . e e e e et e 12 0
Concealed ....ouit ittt i i i e re et 5 0
Dark blue shale ....... ... it 3 0
Black sheety shale with septaria............ 1% ft. to 2 0
COAL, rich ..ot i i et et e ienes 1 6
Gray fire-Clay . ...t iiiiiiii i ci i e e 4 0
COAL i i ittt ietn et it 1 0
Fe-ClaY oot e e e e it e e e e e 6 0
Drab shale ... i it ittt i it 4 0
Sandy Ironstone ...........c.. ittt 1 0

Note in this section the sandstone under Coal Vla, as it may help
in the correlation further on. Note also the two coals separated by 4
ft. of fire-clay not noted in any of the preceding sections. They would
seem to correspond with Coal No. 20 of Mr. Collett’s section. In that
case they would be Coals Va and Vb, and Coal VI was passed in the 5
ft. of concealed space. Some uncertainty exists in regard to their
correlation with the coals of Mr. Collett’s section. This section should
reach down quite to the limestone over Coal V, but at this point,
instead of limestone, the strata appear to be sandy ferruginous shales
with much ironstone for a thickness of 7 or 8 ft. The possibility sug-
gested itself that these strata may have slid from above, though that
does not make it any casier to- place the strata than before, as the
strata above and below the 5 ft. of concealed space are apparently
intact and there is no correspondence observable unless it be assumed
that the 1 ft. 6 in. of rich coal was formerly a part of the Coal Via
bed and the coal 4 [t. below it is Coal VI, which here gets close to
Coal Vla, as it is found to do across the river. The absence of the
sandstone in the lower section is against that theory. A short distance
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south of this and nearly to the wagon ford is the following section,
which appears to start just below the horizon of the ferruginous hale
at the bottom of the last section:

Ft.  jIn.
Sandy ironstone ........... ... ... .. .. 8in.to 1 /0
Gray shaly, flaggy sandstone ................ 2 ft.to 3 /6
Gray todrabshale ........covvivuineaninian.. .. .. 4 0
Shaly, flaggy sandstone, with plants ................. 1 6
COAL IV () ottt et e e i G
Bone coal . ... . . i e 3
Dark drab fire-clay .................. e 6

To low water in river,

This coal is supposed to be No. 29 of Mr. Collelt’s section, not noted
by Mr. Lesquereux, and reported by Mr. Owen as below the river
bed and as having a reported thickness of 12 ft.

At the shaft of the Silverwood Coal Company, east of Sllverwood
the following section is reported in shaft and boring:

374. 'SECTION 53. SECTION AT SiLVERW00D CoAL C0.’S SHAFT.—
See. 36, Fig. 90.
Ft. In. Ft. In. Ft. In.

1. Surface and light shale, .
sometimes reddish sand-

stone ........... 34 ft. to 28 0 28 0
2. Black sheety shale..0 ft. to ¢ 0 34 0
3. COAL Va (?) ............. 1 6 1 G 35 G
4, Light gray clay shale 8 ft.
to . .. 12 0 .. .. 47 6
5. Limestone ................ 4 0 16 0 51 G
6. COAL.V (0 .............. 4 0 4 0 55 G
7. Sandy shale .............. 8 0 8 0 63 G
8 COAL ..........civvin... 1 0 1 0 64 G
9. Sandy shale .............. 8 o -.. .. i 1
10. Llmestone ........ PR 2 9 10 9 (B} 3
11. COAL ............coo ..., 2 2 2 2 1 5
12. Sandy shale .............. 2 0 .. . 79 ]
13. Fireclay .................. 24 0 26 0 103 ]
14, COAL .................... 2 3 2 3 105 8
15. Shale ..................... 6 0 .. .o 11 8
16. Limestone ................ 7 0 .. .. 118 8
17. Gray sandstone ........... 2 9 15 9 121 )
18. COAL .................... 1 2 1 2 122 7
19. Fireclay .................. S 10 .. L. 131 5
20. Grayshale ................ 14 G .. .. 145 11 -
21. Llmestone ................ .. 6 .. .. 1406 1
22, Black shale ............... 5 G .. .. 151 11

-

R ——
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'I'his section T am not able to explain. No. 6 would seem to be the
sub-limestone eoal on Silver island, while Nos. 10 and 11 are exposed
in the Bank of Coal creek a shiort distance away. No. 8 coal was not
noted elsewhere. Coals Nos. 14 and 17 may correspond to some of the
lower coals to the south, but do not appear in other seetions in this.
region, unless our correlation of the upper beds of this and the Silver
island sections are very incorrect. Their presence, however, seems to
be rendered possible by the record of a deep well sunk near this. Only
the record of the upper part of the well need be given. The record
was made by Mr. Collett, who, Mr. Cox says, “carefully 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.”

375. SEcTioN 54. ParT OF SectioN, LODI ARTESIAN WELL.—
See. 35, N. W. {, Fig. 91. (E.T. C,, pp. 122, 123; R. T. B., p. 112.)

Ft. In. Ft. In. Ft. In.

1. Drift ... .. 5 -0 .. .. 5 0
2. Clay shale with iron nod-

ules ...l 5 [t} .. .. 10 [t}
3. Limestone ................ 2 0 .. .. 12 6
4, Shale ..........cciv i 8 0 .. . 20 )
D, COAL .......iiiiivnnnnn 1 0 1 0 21 (i
6. White clay ............... 3 0 3 o 24 6
7. COAL .......ccviiiiunnn.. 1 0 1 0 25 G
8. Clay shale with iron nod-

ules ... e 1 0 .. .. 27 0
9. White sandstone .......... 12 6 e . 39 G

10. Iossiliferous limestone with
iron. nodules (and ‘“sand-

stone” R. T. B.).......... 7 6 21 0 47 0
11. Sandstone wlth cannel coal,
bituminous coel, charcoal
. and oily substance....... 10 0 ? ? 87 0
12. Shaly sandstone ,.......... 8 0 65 0
13. Shaly sandstone with iron
nodules ................. 16 9 .. .. S1 9
14, Sandstone and clay shale.. 12 7 .. o4 4
15. Dark clay ................ 2 ) 39 9 06 9
, 16. Clay shale with coal ....... 3 i ? 7 100 4
17. Dark sandstone ........... 4 0 104 0
18, Shale ............. ..., 4 3 108 a
19. Shaly sandstone with miea. 2 10 111 1
20. Sandstone, fine graiped.... .. .. .. . .. .
21. White sandstone .......... 15 0 .. R ) | 1
22. Bitumlnous shale with ‘“oll
bloom” .........iivininn 5 10 36 11 136 11
18 —(iEOL.
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Ft. In. Ft. In. Ft. I

23. Shale and coal ............ G 3 ? 7 143 2
24, Black shale ............... 9 0 .. ..o 182 2
25. White e¢lay shale........... 10 6 .. .. 171 8
26. Sandstone ................. 31 11 .. .. 208 7

Mr. Brown, in reporting the scctions, calls the coals of Nos. 11 and
16 thin coals and omits entirely the coal from No. 23. He does not
state why he makes this change from the earlier report. The record
differs in many other respects. (A recent boring is said to confirm Mr.
Brown’s record.) Mr. Cox says the boring was started in the bottom
land 200 yards southeast of the old T'homas mine and below the out-
crop of the sub-limestone layer. 'The resemblance of the two highest
coals of the sections to the two coals noticed on Silver island, sep-
arated by 4 ft. of fire-clay, is worthy of notice and would make it look
as though the reported 7 ft. of limestone, No. 10 of section, corre-
sponded with the heavy limestone of the Silver island sections. A
compromise is adopted in the grouping of the figures, and there seems
some warrant for that, as in the escapec shaft of the Silver Island Coal
Company, which appeared to be not far from the position of the oil
well, the limestone is only 1 ft. 6 in. thick, and is separated from the
worked coal by 11 ft. of shale. The fact that no thickness is as-
signed to the lower coals, while the other strata are measured to the
inch, would indicate that these coals were at the best extremely thin
and of no economic importance. The question is often asked locally

. if workable coals will not be found below the one being worked about
Silverwood. With the data at hand I should answer that no workable
coal will be found below the horizon of the ecoal which outecrops at
low water level in the Wabash and on Coal creek.

376. On the old Wallace placc, in Sce. 36, on Coal ereek, Mr. Cox
obtained the following section:

SEcTION 55. SECTION ON OLD WALLACE Prace—Sec. 36 (?), Fig.
92 (E. T. C, p. 119).

Ft. In. Ft. In. I't. In.
1. Drift and covered slope...... 20 0 20 0
2. IMlaggy sandstone .......... 6 0 26 0
3. Black sheety shale ......... 8 0 34 0
4, Limestone ................. 2 0 .. 36 0
5. COAL V? ... 1 8 1 8 37 8
6. Ilre-elay .................. 2 0 39 8
7. Shale with covered space.... 16 0 .. .. 55 8
8. Sandstone ................. 2 0 20 0 57 8
9. COAL 1IV? ..., 5 0 5 0 62 8

-

COAL DEPOSITS OF INDIANA. 275

377. In Sec. 1 is the Stringtown coal. The following section was
noted by Mr. Cox on the Lafayette Company’s land.

SECTION 56. SECTION ON LAFAYETTE CoMPANY’S LAND.—Sec. 1,
Fig. 93 (E. T. C., p. 119).

Ft. In. Ft. In. Ft. In.
1. Drift oiiiniiiiinann, 4 0 4 0
2, Shale ... ...ttt ? 0 4 0
3. Black shale ................ 1 0 .. 5 0
4. COAL Vu ................. 1 G 1 6 G 6
5. Shale ...................... 8 0 8 0 14 6
6. COALV ............cvun.. 3 6 3 6 18 0
7. Shale ...................... 14 0 14 0 32 0
8. COAL1V ... .... 4 ft. 8in. to 5 0 5 0 37 0
9. Covered slope to branch.... 10 0 47 0

378.  Our section (connected) of this area is as.follows:

SECTION 57. CONNECTED SECTION ABOUT CoaL CREEK, STRING-
TOWN.—Fig. 94,
re. In. Ft. In. Ft. In.

1. Blue shale ................ 2 0 .. .. 2 0
2. Gray to brown limestone... .. ' (1} .. .. 2 6
3. Black shale, mostly sheety

and solid ............... 4 0 .. . 6 6
4. COAL Va ................ 1 2 1 2 T 8
5. Iire-clay and shale ....... 8 0 .. .. 15 8

6. Brown to, gray limestone
containing large crinoid
stems, as at falls of Miil
creek, 1 ft. to (3 ft. rep.).. 1 G 9 G 17 2

7. COAL V; only locally devel-

.

oped ............. 0 ft. to 3, 0 3 0 20 2

8 Fireclay ........... 0 ft to 2 0 22 0
0. Shales, sometimes black at

bottom .................. +20 0 22 0 42 2

10. COAL IV.. 4 ft. 6in. to 8 ft. ¢ 0 6 0 48 2

1t. Fire-clay ............. ... 2 0 .. . 50 2

0+ .. .. 70 2

12. Sandstone ................ 20

This section was made from rather disconnected sections and so may
be in crror, though made with considerable care. The presence of the
middle seam of coal, Coal V -of section, is strongly denied by those
living in the neighborhood. I am quite confident, however, that it
does exist there, though locally absent, or possibly it would be more
correct to say only developed locally. It is certainly absent in places,
but is certainly developed in other places, if the descriptions given
me are accurate.
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With the exception of the upper coals of Silver Island, which ap-
pear to be caught only at that point in these townships, and the two
lower coals in the oil well and Moore and Hall’s drilling at Silverwood,
which I will léave in question, the coals of these townships are three
in number, correlated as IV, V and Va. '

379. CoaL Va appears to be nowhere of workable thickness, rang-
ing from 1 ft. to 1 ft. 6 in. It is characteristically overlain by black
sheety shale, and that usually by a 6 in. layer of shaly limestone run-
ning into a caleareous shale. 1t is reported to be a desirable coal as
regards quality and has been stripped some or mined along its outerop
in places.

380. Coar V.—This coal appears to be the most important coal at
the southern cnd of this area, where it ranges from 3 ft. 6 in. to 6 ft.
6 in. It is usually a solid seam, though occasionally showing a knife
edge parting 2 ft. from the bottomn. Its roof is characteristically a
limestone or a black shale, often with sulphur balls, overlain by lime-
stone (see Figs. 95-102). The floor is frequently a small thickness of

% 96 97 98 9 100 101 102
Silver S&ring. Thomans. Silver Island. Silverw’d. Wallace. Cook & H. Lafayette.
Sec. 4.~ Sec. 35. Sec. 34. Eec 36. Sec.36.  Sec.l. Sec. 1.

Figs. 95-102. Sections of Coal V in T.18 N, R.9 W.

bone, overlying clay or shale. To the northward this coal becomes
thinner and very irregular. It is supposed to be the same as the coal
at Yeddo, etc. .

-381. Coar IV.—This is the most important coal in this area, hav-
ing been extensively mined about Coal Creek P. O. (Stringtown,
Snoddy’s Mill), where it ranges up to 8 ft. thick. In the southern end
of this area it is a variable coal, ranging from 1 ft. 6 in. to a reported
thickness of 5 ft. (see Iigs. 103-105). Where examined it appeared

e
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to be solid, with in one place a sandstone roof, in another a limestone
roof. Near Coal Creek it averages from about 4 [t. 6 in. to 6 ft. 6 in.,
with usually a parting near the middle (see Iigs. 106, 107). This
coal was described by one of the mine inspectors as follows: “This

103 104 105

Silver Spr. Coal Cr. Wallace.
Sec. Sec.36. Sec.3s.

Figs. 103-105. Sections of Coal IV around Silverwood.

is a good quality of coal and well suited for general purposes. The
coal is generally free from sulphur and averages 5 ft. 6 in. in thick-
ness. There is an cxcellent quality of coke made from the slack of
this coal. The slack and refuse coal is washed and then goes through
a patent process. The mines here are generally dry. The roof is good
and is easily secured against (ianger of falling.”

ES%
106 107

Coul Creck. Lafayette.
Sec. 1. See. 1.

Figs, 106 and 107. Scetions of Coal IV around Stringtown.

382. Division I is not known to show any coal in this area except.
in the Lodi oil well. The sandstone, however, is well developed and
exposed to a thickness of 50 [t. or more.
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383. DistriBuTioN aND Locar Derains.—T. 20 N, R. 9 W.—
Division I is exposed by the cutting of the Wabash river along its
course down to Sec. 15, where it passes under, rising again in Sec. 27,
and is exposed near Covington. The most of the upland is supposed to
be underlain by the horizon of at least the first coal above Division I in
this region, either Coal IV or V. The depth of the drift hides nearly
all the outerops of either coal or rock. Coal is known to outerop at
only one place; that is an 18 to 20-in. coal that shows in Miller’s run,
in the south edge of Covington and for a distance up stream. Judging
from this and what is found across the river, the best that can be said
is that workable coal may be found here, but the conditions do not
indicate a thickness of more than about 3 ft., and probably less.

384. T. 19 N, R. 9 W.—Division I crops out all along the river
through the township, forming much of the bluffs and the bottom
land, if that is not cut down into underlying formations. The hori-
zons of the upper coals occur under the upland. Coal, reported to range
from 20 in. to 3 ft. outerops in Sec. 2 and on Neal’s branch, in Sec.
11. In the days of the canal these were worked rather extensively,
especially the latter, but have been abandoned many years. The
coal is said to have been much like Coal IV as worked at Coal creek,
but very irregular in thickness and with a poor roof. The sand-
stone of Division I has been quarried some in Secs. 14 and 23. (T. C.
H., p. 277:) In Secs. 35 and 36 Coal IV is reported of good thickness
over many hundreds of acres. The description of this area is given
under the next township, where the developments have been more ex-
tensive.

385. T. 18 N., R. 9 W.—Division I outcrops boldly facing the
river at the north township line, but dips rapidly to the south, and in
a mile and a half passes below drainage. Division I'V containing Coal
1V is well developed in Secs. 1 and 2. Where Coal creek enters this
township it is just about at low-water level. To the westward, where
the drainage level is higher, it is, of course, found at greater and
greater depths. This coal has already been described (see above).
Well up in the banks of the ravine, running south through Sec. 1, is
noticed the top of Coal Va, with its black sheety shale. This coal is at
the branch level at the north line of Sec. 1. Going up this ravine
from the southeastern corner of the section, Coal V is being worked
by Cook and Herming—Sec. 1 (15). The coal is here about 15 ft.
above the drainage and 3 ft. thick, running down to 18 in., with a
parting 1 ft. 2 in. front the bottom. It is overlain by 8 in. of bone
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coal. It has regular slips 1 ft. to 18 in. apart, but tight and full of
calcite cxcept on the crop, requiring powder to mine. The section at
their drift is:

Ft. In.

Clay shale, —; black shale, 3 in...................... .. 3
COAL Va ... ittt et et i e, 1 0
Soft clay shale, 12 ft. 6 in.; black sheety shale, 1ft. G in.;

gray calcareous shale, place of limestone, 3 in....... 14 3
COAL V—

Bone, 8 in.

Parting, knife edge.

Coal, 1 ft. 9 in.

Parting,

(07071 R U A 3 7

Fire-elay ... .., e 2 0

A short distance farther west are the old Webster or Nebeker drifts,
upon the same seam and the same distance above the creek. A few
feet farther a 15-ft. fault, with downthrow to the north, is claimed
to have thrown the seam down to just below creek level, where it has
been mined by a slope. A few yards northwest was the old Pardee
shaft, where the coal was 40 ft. deep or about 35 ft. below the creek
level. It is claimed that the coal in the shaft is the same as the coal
just below the creck, a few yards away, and that that in turn is the
same as the bed worked to the Nebeker’s drifts, a few yards farther
southeast. While the descriptions given of underground conditions
seem to lend some strength to that theory, the evidence above ground
is against it and it will be left as an open question. If this theory
is correet, a fault with a downthrow of about 50 ft. must pass bétween
Nebeker’s and Pardee’s. There seemed some ground for believing a
15-ft. fault passes just north of the Nebeker drifts. A similar fault
is reported in Bunker No. 2 mine. In sinking the shaft coal was met
15 ft. higher than in the preliminary drilling made just north, no coal
having been met with at this level in the drilling. The shaft was
then sunk 15 ft. farther and a drift driven north which, in a short
space, found the coal. The coal was 106 ft. deep and comparatively
thin where first encountered. One of the strongest arguments against
the 50-ft. fault is the position of the rider Coal Va, which shows in the
bank just above where the coal is just below creek level, and then at
about the same level on the opposite or north bank, being there fully
20 ft. above the creek, while a 50-ft. fault, or even much less, would
have carried it well under the creek. At the old Phelps No. 3 shaft
the limestone, with large crinoid stens, shows well 8 ft. below Coal
Va; instead of overlying coal, however, it overlics 3 to 4 ft. of black
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fissile shale, under which is exposed 6 ft. of drab shale. A little
farther up Mr. Tiley is running a small mine. "The coal is here 60 {t.
deep. One of the men who sank this shaft claims that about 10 ft.
down is the limestone noticed at Phelps No. 3, being here 2 ft. 6 in.

to 3 ft. thick, and with 6 to 8 in. of coal under. The main coal here

averages about 6 ft., running up to 8 or 9 ft., it is claimed. The roof
is black shale, 1 ft. of which comes down. It has from 1 to 3 in. of
bone in center (see Fig. 106). The coal is said to run very regular
here. A litttle farther up the rider reaches creelk level.

In Sce. 36 of the township north were formerly worked the Phelps
No. 1 and No. 2.

It is estimated that between 200 and 400 acres have been worked
out in this locality, while drillings are said to show that the workable
coal covers several thousand acres.

This coal was first opened up in 1845 by Brown, Barbee & Co., who
built a tram railway over to the canal at Vicksburg. The abandon-
ment of the canal stopped work here until 1870, when the C. & E. 1.
railroad constructed a branch from Danville, Ill, to this point. For
a time mining was carried on here with much activity, but repcated
and continued strikes, it is said, cut down the production until the
railway company who were paying royalty for the use of the railway
bridge at Covington abandoned this switch and removed the rails in
1887 or 1888. Since then mining has heen carried on only on a small
scale for local consumption.

386. Going south from Coal creek no coal or mines are reported
along the creek till the Clover Leaf railroad is reached. Here the coal
ficured in Fig. 104 is exposed just below thec bridge at level of low
water. A short distance up the bank above this are some drifts on
Coal V started in 1848 by Wm. Hansford, who shipped the coal by
~canal to Lafayette. Recently the Silverwood Coal Company sank
a shaft to these workings, a short distance west and close to the rail-
road, which they have been supplying with coal. The section here
wus given above. The coal averages 4 ft. thick with 4 ft. of limestone
for a roof. The lower 2 ft. of this limestonc is sometimes intersected
by joints so that it comes down. The coal is a caking semi-block
coal, said to be very frec of sulphur. On the cast side of Coal creck
this coal is being worked by Mr. John S. Tiley, wherc it has from 2
ft. to 3 ft. 6 in. of solid fossiliferous limestone over it.

387. At seven different places this coal is reported to show 4 ft.
on the outcrop in the northern part of Silver Island. All of these
have been worked some, though ot all recently. At the Samucl’s
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bank, N. W. } of Sec. 15, the coal was worked 50 years ago and boated
across the river to Perryville. 1t had not been worked in many years
until 1896. It is said to run 4 ft. thick and has a limestonc roof.
On the Collett place, S. W. § of Sec. 15, the same coal was worked
Inany years ago. "The coal is here just above high water, about 8
ft. above the bottom lands. A shaft is reported to have formerly been
sunk in Sec. 15, but no information concerning it could be obtained.

The coal and bluff on the west face of Silver Jsland in Sec. 34 have
already been dcscribed. On the east side in the N. E. }, coal is
being extensively mined by the Silver Island Coal Company. The
coal is 45 ft. deep at the shaft and averages 4 ft. 6 in. in thickness,
ranging from 3 ft. ¢ in. to 6 ft. 6 in. (see Fig. 98). The seam is solid
except for a smooth parting in places 2 ft. from the bottom. The roof
is black shale, sheety in places with sulphur balls at the bottopn. At
the shaft it is 18 in. thick, underlying 2 ft. of limestone. At the es-
cape shaft it is 18 ft. thick, underlying 18 in. of limestonc. In places
it holds well, in others it comes down for a thickness of up to 18 in.
Under the coal is from 0 to 6 in. of bone, with 20 ft. of fire-clay below
that, the latter, it is said, having been used for brick, etc. At a depth
of 20 ft. an 18-in. seam of coal was passed through in the shaft. The
coal has been worked from several openings near here in an earlier
day. Thus, at the old I'homas mine the shalt passed through, Fig.
96 (E. T. C,, p. 121):

Ft. In.

Soil and drift, 10 ft.; clay shale with ironstone, 1 ft.;
limestone, 1 ft.; calcareous shale, 4 ft.............. 16 1
COAL Vo i e e 4 8

A few yards further cast the coal was mined from the erop and had
above it, Fig. 97 (E. T. C,, p. 121):
Ft. In. Ft. In.
Fossiliferous limestone ................... .. .. 4 0
Bluish gray shale ...................... .. . .. [§]
COAL V-
Cannel coal, local ...................... .. 4
“Semi-block coal” ...................... 3 6 ..
Streak of pyrite ....... ... ... ... . %o,
“Block conl,” good . ....... ..ty o 4
Streak of pyrite ........... ... i, . wo.. ..
Caklng coal . ... e e 6 4 8

The coal here is subject to faults and cut-outs.

388. SuUMMARY oF CoaLs FOR FounNTAIN COUNTY.—

Divisions contained: VI—, IV, I.
Coals contained: VIb, VIa (?), VI? Va, V, IV, 1.
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RounNnp NUMBER ESTIMATES.

XVIII. MONTGOMERY AND PUTNAM COUNTIES.
Couls V1b, Vig, VL

Unworkable aren. 1sq.mi. X av, thickness, 3 ft. X 1,000,000 = 3,000,000 tons. MONTGOMERY COUNTY.

Coal V. 389. NoOTE.—As the coal measures are confined to a very small area

Worked area ... 5 acres % av.thickness,2%ft.x 1,000 = ) 12,500 tons. in southwestern Montgomery county, and contain no workable coal
Workable aren ... 5sq. mi. X " 2%t x 500,600 =" 6,250,000 tons. i i i ive ' bri .
Unorkable ares. 3080, mi. X “ 194 £t 1,000,000 = 75,500, 0 tos, and very little coal of any kind, it .necd only receive very brief treat
Total RT6R ... BI8( Moot e 81,262,500 tons. nlent’ muCh ETS some Of‘ the 'LOWDShlpS have been treated above. Ref-
Gr g e erences will, in the main, refer only to the area of the coal measures.
Coal V.
000 = L1200 0 390. REererences AND FigLDp Worg.—Reference to Montgomery
i Y ft. 000 =" 1,120, ns. . . .
ug:‘;‘;"‘)l':’::e;‘“szzg P '\;"V'u".c.k"e"’a/éﬁ_i 00,000 = 22,500,000 tona. is made in the reports of Mcssrs. D. D. Owen and Richard Owen, but
Unworkable ares. 50 8q. mi. X . 1% £t. < 1,000,000 — 75,000,000 tons. nothing given concerning the coal measures.
T Lt e 98,620,000 tons.
Totalarea ... T 8a- Ml oovoeeees " 1875. John Collett, 7th Ann. Rep. Geol. Surv. of Ind., pp. 360-
Coal IV. 422. References to coal measures on pp. 372, 383-4, 399-401.
Worked aren .. ..320 acres X a\'.thi.(:kness,f) ft. % 0(1).%?106.%.% ;,2259' - Three columnar x‘scctlons (C‘Oill meas_urcs). (J C)
Workable uren .. 50 ¢q. mi. X " 1%?‘{2 1,%00:000;195:000;000 o 1895. T. C. Hopkins, Dept. Geol. and Nat. Resources, 20th Ann.
Potal Aren ... T80 SH. MEs e s e e ore e ereeeeees e ee s s, 295,800,000 tons. Rep., pp. 267-268 (describing Mansfield sandstone). (T. C. H.)
Coul 1 1897. C. E. Siebenthal, field work for this report.
oal I.
Unworkable area 325 sq. mi. X av. thickness,1 in.>  50,000== 16,250,000 tons. . . 391. . Locaricn, ETC'_Montgom(?ry COunty .hes e'aSt 01? southern
Fountain and northern Parke counties. Our discussion will be con-
Number of coals contalned: 7. ‘017 Glear Greek P. O fined to the two half townships of 17 and 18 north of range 6 west.
. . . . X .7, near Clear Cre . 0. . . . .. .
ireatest thickness recorded: 8 ft. ( ) . | This area is & high level divide becoming much broken close to Sugar
Area underlain by coal and coal measure rocks: 325 8q. ml. ) .
Area underlain by workable coal: 75+ sq. ml. creek, where is to be found some of the most picturesque scenery of
Contained in Van Buren, Wabash, Mill Creek and Fulton twps. the State. The Vandalia railroad crosscs the southern end of this

Estimated total tonnage of coal: 494,000,000.
Estimated total tonnage of coal removed: 2,732,500. ) .
Estimated total tonnage of workable coal left: 128,750,000. 392. StrarTiGRAPHY.—The section at the Shades of Death, Sec.

Number of mines working ten men ov over, In operation: 2. 11, T. 17 N, R. 6 W, shows the stratigraphy for this area.
Number of mines working less than ten men, in operation: 26.

arca.

Total number of wines in operation: 28. SkcrioN 58, SECTION AT SHADES oF DeaTH.—(C. E. 8))
Large mines abandoned: 16. : 123
Swmall mines not in operation: 37. Glacial drift.....oovviiii i up to 50
Strippings and outcrops: 95.

Massive yellow sandstone ....... e 40 to 80
Place of Coal I—
Twenty ft. above this level is a 1 to 2 ft. geode and con-
glomerate bed.

Total number of openings to coal: 176.

Shaly Knobstone, thinning out to the west................ 6
Blue limestone with erinold stems, resembling Harrods-
hurg (JKeoKuK) . .ouriiii ittt e et enennnnn 2V
Shaly sandstone (IKnobstone) ...................... 60 to 70
Total depth from: hotel (bar.)............c.iiviiv ... 170

Only Division 1 occurs in this county.
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393. DistriBUTION.—The distribution of the main body of the
Mansfield sandstone is shown on the map. Coal is only met with in
a few places. In the N. W. of N. E. of Sec. 10 scveral } to § in. seams
of coal occur in soft grayish black shale just below the lowest member
of the Mansfield sandstone. Below the coal there shows a thickness
of 8-10 ft. of shale, which gradually passes into Knobstonc. Twenty
feet above the coal is a conglomerate of rounded pebbles of ironstone.
In the S. E. corner of Sec. 10 Mr. Moore’s well went 18 ft. in soil
and gravel and ended in limestone. If correct, this indicates an un-
conformity, the sandstone at the Shades lying in an eroded basin or
channel. Patches of Mansfield sandstone are apt to be found beyond
the limits laid down, such patches occupying eroded depressions in
the earlier rocks, and it is principally in these old hollows that coal
is found. . Mr. Collett reports a number of such places, the coal at
none of these places exceeding a few inches in thickness. Thus his
map shows outcrops as follows: 8. E. of S. E., Sce. 25-18-6; S. W. of
S. W. of Sec. 25-18-6; N. W..of N. W, of Sec. 36-18-6; S. E. of S. W.
of Sec. 35-18-6; S. W. of N. E. of Sec. 23-17-6 on the Hanna place;
N. W. of S. E. of Sec. 23-17-6 on Burford place. Wells about Alamo
go from 89 ft. to 129 ft. in drift, then into limestone. Mr. James
Allen’s well, 8. . of S. E. of Sec. 26-18-6 went through 216 ft. of soil
and drift into 4 ft. of sandstone.

394. SumMARY OF CoaL.—While the coal measures cover about
10 square miles in this county, with ene coal horizon, no workable
coal exists in the county and all the coal would probably not average
over 3 in. thick over half a square mile or a sum total of probably not
more than 100,000 tons, none of which is available.

PUTNAM CCUNTY.

Note.—As the coal measures of this county are confined to the
western edge of the county and, except over a very limited area, con-
tain only Division I, which is quite constant in its stratigraphic feat-
ures, the discussion of the stratigraphy and coals will be taken up for
the whole coal measure area in the county together, and not by town-
ships, only the distribution and local details being discussed by town-
ships.

395. REFERENCES AND FIELD WORE.—

1875. John Collett, 7th Ann. Rep. Geol. Surv. of Ind., pp. 463-

468, describing only the coal measure rocks, 4 columnar sections.
. C,’75)
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1880. John Collett, 24 Ann. Rep., Dept. Statistics and Geol., pp.
397-426. Map; repeats above with slight additions. (J. C., ’80.)

1895. T. C. Hopkins, 20th Ann. Rep. Dept. Geol. and Nat. Re-
sources, pp. 213-230, describes Mansfield sandstone in detail.
Several sections, but none showing coal. (T. C. H.)

1897. C. E. Siebenthal, field work for this report.

S8ec. 1. Geography.

396. LocartioN.—Putnam county is situated directly west of the
capital of the State. It lies east of Parke and Clay counties, south
of Montgomery, west of Hendricks and Morgan, north of Owen and
a small part of Clay counties.

397. ExTENT.—Putnam county is a rectangle, 27 mi. long from
north to south, by 18 wide, with a small additional area near the
southeastern corner. It contains 500 sq. mi. It contains all of town-
ships 13, 14, .15 and 16 north of ranges 3, 4 and 5 west, the northern
half of township 12 north of ranges 3, 4 and 5 west, small portions
of townships 13 and 14 north of range 2 west.

398. PuysicalL FEATURES.—Through the southern part of the
county the hills rige about 150 ft. above the level of the main water-
courses. Thus, to take the valley of Deer creek as typical of this part
of the county, a section in the vicinity of Manhattan would show
alluvian bottoms varying from one-fourth to one-half a mile in width.
Next rises a broken limestone bench some .50 ft. in height. Behind
this and rising to a height of 60 to 80 ft. above the limestone bench
rise the main elevations, principally of Mansfield limestone. The
width of the alluvial plain, of course, varies according to the size of
the stream. The tops of the areas underlain by Division III are
quite level except in the neighborhood of the escarpment. The effect
of the glacial action in leveling off the surface and filling up the
inequalities is especially marked in the S. W. part of T. 15 N, R. 5
W., N. W, also S. W. corners of T. 14 N., R. 5 W. In the north half
of T.15 N., R. 5 W,, the hummocky topography of the Shelbyville
moraine becomes the prevailing type, and continues to Russellville.

The following table gives the elevation of some of the points in this
area:
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F AT
Raccoon creek valley, I, D. & W.......oooiiiiiiiiiin.. 742
Track at Raccoon creek bridge, I, D. & W................ 752
Track at Russellville, I, D. & W...........oooviiiil, 859
Track at Putnam and Parke county line, I, D. & W...... 790
Track at Greencastle, T. H. & I............cooiiviv e, 841
Prack at Limedale, T. H. & I......oovitiieinnninnnn... 776
Track at Hamrick's, T. H. & I....... ...t 710
Track at Reelsville, T. H. & I........ ... .o iviii.. 645
Eel river at Reelsville, T. H. & I................ciiia.. 610
Track at west line Putnam county, T. II. & I............ 670

Sec. 2. Stratigraphy.

399. Surrace GrRorogy.—In the northern part of the area the
drift acquires a thickness ranging from 30 to 60. To the south the
drift becomes thinner, the topography more rugged and outcrops more
abundant.

= | vy
- 20
o~ B )

108 109 110 111 112
Reelsville. Weathdrs. GGreec’tle. Blacks. Knauer.
vec. 21, Sec. 12,  Sec. oc. 22,  rec.d.
13-4. 12-5. 14-4. 14-5. 14-5.

Figs. 108-112, Columnar sections of coal measures in Putnam county.

400. CoaL Mrasurrs.—The coal measures of this county are lim-
ited to Divisions 1 and 11T, the latter occupying but a very small
area.. The following scctions will serve to show the relations of the
coals to each other and the underlying rocks. See Figs. 108-112.

e Toe—

403. SectioN 61. SecTioN AT CeEMETERY Hiny.
of Greencastle, Sec. 28-14-4, Fig. 110. (J. C.,’75, p. 468.)

s _
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Division I— Ft. In.
1. Drift (50-60 ft. to top of ridge) ................. 8 0
2. Flaggy, shaly, yeliow sandstone........ 12 ft. to 14 0
3. Blue to drab sandy shale ..................... . 8 0

Lower Carboniferous— .
4, Hard semi-chrystaliine, reddish encrinital lime-

StONe ... ... e 2ft.6in.to 3 0

5. Drab to olive green sandy, fissile shale. .12 ft. to 15 0

6. Shelly limestone and sandy shale......... 2ft.to 3 0

7. Black gray or yellow sandy shale ........2 ft. to 3 0

8. Compact, blue-gray, shaiy fossil limestone, 10 ft

B0 o e e e e e, 11 0

9. Blue to black shale ....................c...... 10 0

10. Compact blue limestone...........o..... 12 ft. to 20 0

Division III— Ft. In. Ft. In. Ft. In,
1. Soilandclay ............. 10 0 10 0
2. Shaly sandstone .......... 12 o .. .. 2 0
3. COALIIT ................ 0 8 0 8 22 8

Division I—

4. Massive sandstone ....... 14 0 .. .. 36 8
5. Soft white sandstone ..... 8 0 .. .. 44 8
6. Gray laminated sandstone. 9 0 .. .. 53 8
7. Pyritous shale, with bands

and nodules of iron ore.. 11 0 42 0 8
8 COALI............ 2 ft.to 1 0 1 0 65 8
9. Gray shale ............... 4 0 .. .. 69 8

Ft. In.
1. Disturbed sandstone with coal plants. .... e 20 0
2. Laminated sandstone ................, e 8 0
3. COAL i i it i e 6
4., Shaly sandstone ...........coiitiintinrenninonnnns 12 0
5. Pyritous shale, with fronstones ................... 8 0
6. Black shale and COAL I(D.......cooineennennn.. 3 0
7. Shales and sandstones wlth coal plants ........... 31 0
8. Limestone ..............oevveiiiiniiiiiieaena., 10 0

92 ¢

287

401. SecrioN 59. SkcrioN AT REELsVILLE.—Sec. 21-13-4 (C. E.
S.and T. C. H., p. 223), Fig. 108.

402. SEecrioN 60. SrcrioNn on H. T. “;EATI:[ER’S Lanp—N. E.
1 Sec. 12-12-5, Fig. 109. (J. C.,’75, p. 466.)

One mi. south
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404. SwcrioN 62. Skerion At ANDrew Brack’s.—Sec. 22-14-5,
Fig. 111. - (J. C,, ’75, p. 468.) :

K. In.
1. Ferruginous sandstone ..............c..coinnnen 10 0
2. Heavy sandstone, cross-bedded .................. 15 0
3. Massive sandstone ........ ... i 3% - 0
4. Pyritous shale .........c.co i 5 0
5. BIack ShAle ..o eevreriiiiiinianeer et eaananaes 2 0
6. COAL I . it i it et ann 1 0
. KIPE-ClAY oottt 2 0
8. Lower Carboniferous to Walnut creek............ 95 0
165 0 )
405. SecTioN 63. SEectioN oN C. B. KuaNER Prace.—S. E. of
S. E. Sec. 5-14-5, Fig. 112. (8. E. 8))
Ft.  In.
1. Shale and sandstone interstratified................ 6 0
2, SANAStONE . ... iii ittt s 8
3. Black shale ....oveeiiie i iniiieiiien e 2 G
4, Sandstone ......coueii i e 8 0
B, COAL L.ttt 1ft. to 1 3
6. Fire-clay .......cv it it

406. Diviston 1I1I.—This division covers a small area under soine
of the higher land, usually occurring near the top of the hills. It
contains one coal, seldom attaining a workable thickness.

113 114 . 115 116 117 118 119
Skelton. Hammond. Furney. Combs. Williams. Hoffman.  Balls.

ec. ec. ec, ec. Sec. ec. Sec.
19-14-5. 31-14-5. 5-13-5. 18-13-5.  29-18+4. 2-12-5. HU-134.
Figs. 113-119. Selected sections of Coal III (?) in Putnam county.

407. CoaL III.—Tigs. 113-119 show the character of this coal.
In thickness it ranges up to 3 ft., generally averaging much less. At
most points it was not exposed so that it could be examined; so it is
not possible to tell whether it has the peculiar characteristics of that

e T a——
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coal as developed in Clay county. The roof in a majority of cases is
shale, though sandstone in one case. The floor is usually fire-clay,
though bone coal in at least one case.

408. Divisioxn I.—Division I shows its characteristic massive
sandstone often forming bold, precipitous bluffs, and showing a thick-
ness of up to 60 ft. See T. C. I. for detailed description. This is
usually underlain by several feet of shale, which tends to weather so
as to form “rock houses.” The division contains one coal, or doubt-
fully two.

409. CoaL I.—A selection of average and the best sections from
the several townships will serve to show the range of this coal in
thickness. It will be noted that going southward the nonconformity
below Division I becomes less marked and the coal which to the north

PRI ETN,

z .It
-

120 11 122 123 124 125 126
Burke.  Wright. Street. Smith.  Crowder. Williams. Allen. Brown.
Sec. Sev. Sec. Sec. Sec. Sec. Sec. Sec.
1 15-5, 1-14-5. 33-14-5. 28-13-5., 17-13-5. 20-13-3. 36-13-5. 1-12-5.

Figs. 120-127. Selected sections of (oal I, Putnain county.

occurred here and there in what were formerly hollows of the older
surface, becomes more regular in its distribution, though still very
pockety, and locally attains in these pockets to a workable thickness.
The roof is wsually shale, overlain by the massive Mansfield sand-
stone, though often the sandstone comes down, forming the roof.
Fire-clay usually underlies the coal. The coal is often reported of a
semi-block nature, ranging from fair to good im quality.

410. Lower CarBONIFEROUS.—In the north the coal measures
lie unconformably on the St. Louis or Mitchell limestone; going south
the Chester or Kaskaskia group begins to be represented, being prin-
cipally sandstone in this area. Where seen by the writer further
south, these sandstones strongly resemble the Mansfield, so that they
are easily mistaken for the latter, and further south they are the

19~ GeoL

———
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source of much of the building sandstone which has usually been
ascribed to the horizon of the “millstone grit.” Their position there,
however, is more readily defined by the presence of fossiliferous lime-
stones which thin out before reaching Putnam county. In this county
the position of Coal I, which underlies the Mansfield sandstone, has
been taken as marking the lower limit of that formation, and con-
sequently the lower limit of the coal measures, since the work to the
south has shown that the upper Kaskaskia limestone or its horizon
to the north lies but a few feet below Coal I. (See Greene, Martin,
etc., counties.) This results in making quite a difference in the coal
measure boundaries of the maps accompanying this report and those
published a few years since by Mr. Hopkins; the limits given by Mr.
Hopkins representing more nearly the contact between the Mitchell
limestone and the overlying Kakaskia or coal measures as the case
might be.

Section 3. Distribution and Local Details.

411. T. 16 N., R. 5 W.—No coal has been observed in this town-
ship. Division I covers about two-thirds of the township, as shown
on the map. Along Raccoon creek are good exposures of the Mang-
field sandstone, attaining a thickness of 65 ft. A good illustration of
the nonconformity at the bottom of Division I shows on Ramp creek
in the N. W. 1 of Sec. 25 (see Fig. 5 of Plate VII). Mr. Hopkins
also figures a possible fault of at least 20 ft. downthrow occurring on
Byrd branch in Sec. 31 (Fig. 6 of Plate VII).

412. T. 15 N, R. 5 W.—The coal measures occupy the western
two-thirds of the township, as shown on the map. The drift ranges
in depth up to 86 ft. or more. Around Morton it is reported as 20 to
22 ft. In Sec. 2, S. E. 40, 3 or 4 in. of coal was found in a well on
the Andrew Thomas place at a depth of 31 ft. It immediately over-
lies limestone. In the N. W. of S. E. of Sec. 4, 6 in. of coal outcrops
on the Frank Burke place under a shale bluff (Ilig. 120). Drillers
report this coal 25 in. thick where drilled. Down the branch a guarter
of a mile is an outcrop of massive sandstone, but no coal shows under
it. In the S. W. } of Sec. 5 or N. W. of Sec. 8 a litttle coal occurs
in the shale underlying the Mansfield sandstone. It has been worked
some. _

In the S. E. of S. W. of Sec. 7, on J. D. Clodfelter’s place, a dril-
ling went 86 ft. in drift. In the S. E. of S. W. of Sec. 17, on John
MecGill’s, a bore found 45 ft. of drift, then went 18 ft. in sandstone.
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In the S. E. of N. E. of Sec. 19 a well on Thomas Brother’s place
passed: Gravel and sand, 32 ft.; gray grit, 20 ft.; “mud,” 6 ft.; bright

" red sandstone, pretty hard, 31 ft.; rock and shale, 11 ft.; black bor-

ings (coal or black shale?), 3 ft.; shale, 1 ft.—104 ft. A well on the
Tsrael Kuaner place, N. W. of N. W. of Sec. 32, went through 74 ft.
of sandstone below 22 ft. of soil and gravel. ‘

East of Owl creek is an area of Division I in.which no coal was
reported. Also part of a small area north of Falls branch, in which
coal was only reported at one point, on the Lorenzo O’Neill place, S.
L. of 8. E. of Sec. 35.

413. T.14 N, R. 5 W.—In the southern part of the isolated ex-
posure of Division I, just mentioned, coal is exposed and has been
mined a little on the Wm. Thomas place in Sec. 2. The coal is 8 to
10 in. thick, with 10 ft. of black shale overlying. Limestone out-
crops 3 ft. below coal. Just below the bank a nonconformity shows,
the black sheety shales lying directly against a 15 ft. bluff of lime-
stone, appearing as though the shale and coal had been deposited in
a channel cut in the limestone.

South of Jones branch, and east of Walnut creek, is an outlier of
Division I, principally in Sec. 12. In the N. E. of S. E. of Sec. 11,
coal has heen worked on the Wm. Wright place by a drift. The coal
ranges from 18 to 26 in. where being worked (see Fig. 121). It is
gnid to show a thickness of from 29 to 33 in. in drillings. It is a
“<emi-block,” rather bright coal, said to burn well, but to produce too
hot a fire for general use, and carries considerable sulphur. Soft shale
makes the roof, though a sandstone roof is met in places. The fire-
clav below is said to be 18 ft. thick.

South of this area is another small arca in Secs. 13 and 24. In the
S. W. of N. W. of Sec. 24, 10 in. of coal is found on the D. P. Farrow
place. It is overlain by shale and underlain by bone coal. The coal
is bright and appears to be of good quality. There is a nonconformity
here, limestone lying to the east, and at the same level coal-measure
sandstone and shale to the west.

We may next follow the outerops of the coal measures from north
to south along the west side of Little Walnut creek. As will be seen
by an examination of the map, the horizon of Coal I is well up the
hillside, so that the outcrops are principally near the head of the
ravines. Coal outcrops on the C. B. Kuaner place, on a small branch
in the S. E. of 8. E. of Sec. 5. The section is as in Fig. 112 (see
9405. The coal is from 12 to 15 in. thick, overlain by 8 ft. of
fine sandstone. One hundred vards down the branch this sandstone
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thickens up to 20 ft., and 400 yards south up to 50 ft. The sandstone
lies unevenly on the coal, and “feelers” of washed coal occur up in the
sandstone for a distance of 12 in.

Following south, the next outcrop is on the David Boswell place,
in 8. W. of S. W. of Sec. 10. The coal is here 22 in. thick, with a
foot or so of shale over and 6 in. of fire-clay below. Following up
Lohg Branch, coal is found in the S. W. of N.. W. of Sec. 17, on the
Mr. Carl Eads place. The coal is 18 in. thick and is overlain by 10
ft. of shale, and that in turn by 10 ft. (as far as exposed) of sandstone.
Going up the branch into Sec. 18 tlie sandstone is passed and an out-
crop of Coal III found on the James Phillips place, N. W. of S. W. of
Sec. 18. The coal is 2 ft. (?) thick, overlain by shale. Up the south
fork of this branch coal outcrops ou the Geo. Hall place, N. E. } of
Sec. 19. The coal is 21 in. thick, overlain by shale down the branch
and by sandstone up the brancli, and underlain by fire-clay. East of
this, coal, supposed to be Coal III, is found on the David D. Skelton
place (Fig. 113). The coal is 12 to 14 in. thick, thickening to the
south of #he dip. The coal is dull colored, free from sulphur, and is
said to burn well. The roof is a black sheety shale, 5 or 6 ft. thick.
Below the coal is sandstone showing 5 ft. thick down the branch,
though to the east fire-clay underlies the coal. Near this and on
about the same level, on Mrs. Louise A. John’s place, in N. E. of S.
W. of Sec. 20, and also in S. W. of Sec. 20, is a coal crop “2 or 3 in.”
overlain by 15 to 20 ft. of sandstone. Just south of this, on the Levi
Hasty place, N. W. of N. W. of Sec. 29, 2 to 3 in. of coal was found
in a well at a depth of 27 ft. It had 3 to 6 in. of shale cover, with
drift over that.

Going up Snake creek from Fern, coal is met with in the south bank
in Sec. 33, in N. E. of S. E., and on the Nathaniel Street place, in
S. L. of 8. W. of same section. The coal there is 18 in. thick (see
Trig. 122), overlain by 6 in. of shale, with 3 ft. of sandstone still above,
and 6 ft. of fire-clay below coal. The coal looks like a good coal.
Further up in the S. E. 1 of Sec. 32 is a ledge of ironstone, from
which are weathering out chert-coated boulders of limestone. About
7 ft. above this limestone is an 8 or 10-ft. ledge of massive sandstone,
. and some coal has been mined from just under the sandstone. One-
half mile to the west limestone boulders occur, though no outcrop
can be seen. The sandstone forms heavy bluffs a few feet aborve.
Drilling showed 6 to 7 ft. of shale, but no coal below the sandstone.
Glacial strize on the Mansfield sandstone here have the direction S. 37°
W., while half a mile west of north from this others bear S. 34° W.
In the N. E. of S. W. of Sec. 32 coal was reported in Snake creel-. on
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the Conrad Lehmann place. In the N. E. corner of 5. W. of S. E.
of Sec. 31, 16 in. of Coal III outcrops, on Mrs. Wm. E. Fritz’s farm.
_The coal is said to be block coal. It is overlain by 6 to 8 ft. of soft
buff sandstone. Four inches of “cannel” coal was reported in the main
branch, 250 yards north and 40 to 50 ft. lower. Much sandstone
shows between the two outcrops. In the N. W. } of Sec. 31, Coal III
is worked at the Hammond bank. The coal is reported as rather poor
semi-block, 18 to 32 in. thick (Fig. 114). It has 10 to 12 ft. of sand-
stone over it and shale below. In the S. W. of S. W. of Sec. 31, 8 to
10 in. of coal is said to have been struck, on Mr. Joel Thomas’s place.

414. T. 14 N, R. 4 W.—As shown on the map, a small area of
Division T occurs on the hill south of Forest Hill cemetery, south of
Greencastle. The section was given in §403. No coal of any value
ogcurs there. In the N. E. of S. W. of Sec. 31, 4 in. of coal is reported
on the 0. W. Ellis farm, overlying shale; also the same thickness on
the Simpson Stoner place, S. W. of S. E. of same section. These are
on a small coal measure outlier. .

415. T. 13 N, R. 4 W.—Signs of coal have been noted on the’
Frank Hayes farm, S. E. of N. W. of Sec. 6, under sandstone and
over shale. This is on the outlier just mentioned.

Southwest of Putnamville and principally in Sec. 18 is a small
outlier of Division I. Coal outcrops on the Geo. Davis place, N. W.
} of Sec. 18, 20 in. thick, and said to be good. Also on the
J. W. Smith place, 300 yds. east of the last. A like thickness, 20 in.,
is found on the Geo. W. Layman farm in the S. E. } of the same
section.

Between Deer creek, Mill creek and Doe creek is a considerable
area of coal measure rocks, the northern part of which around Jen-
kinsville is in this township.

In Sec. 28, S. E. of 8. E., Coal III is reported to have been struck
on the Geo. Ford farm. On the S. E. of N. E. of Sec. 29 is the Simon
Williams shaft and drift mines. The coal is 60 ft. deep in the shaft,
being 24 in. thick, with a shale roof. In the S. E. of S. E. of Sec.
30 Coal T is 20 to 22 in. thick and has been mined to some extent at
the Jameston mine. One-fourth mile west of Jenkinsville, 3 or 4 in.
of bone coal with shale above and soft light shale below shows the
position of Coal I. In the S. W. of N. W. of Sec. 33, 11 to 13 in. of
coal outerops on the Geo. Jones place. In Sec. 34 Coals I and III
both outerop on the Mrs. Mary A. Bales place. The lower bed is re-
ported to have been only a pocket a few feet across. Coal III is vari-
ously reported from 2 ft. 8 in. up to 3 ft. 8 in. and to be a semi-block,
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not suitable for blacksmithing purposes. The roof is gray shale and'
said not to be very good. The floor is fire-clay; sandstone shows about
10 ft. below the coal. (Fig. 119.) About a quarter of a mile east

there is reported to be a heavy bluff of sandstone on the same level -

as this upper bed, a pocket of coal, “umbrella shaped,” is found in a
ravine there.

416. T.13 N., R. 5 W.—On the Daniel Zaring place, N. E. of N.
E. of Sec. 1, 18 in. of coal has been found.

South of the head of Snake creek 4 to 5 in. of coal outerop on the
John Bromlee farm in N. E. of N. E. of Sec. 6. The coal is overlain
and underlain by shale, with sandstone further up the ravine. In the
N. W. of N. W. of Sec. 5, 16 to 18 in. of coal has been mined some
on the Peter Furney place. This.is above the sandstone, Coal III,
Fig. 115. Coal is also reported in a well on Harvey Mosstiller’s place
in the S. E. § of Sec. 6.

Near the head of the small creek north of Reelsville, in the N. E.
1 of Sec. 17, coal occurs at several places on the Wm. Crowder farm.
The coal is from 14 to 18 in, thick and has sandstone over. This
is 20-25 ft. above the limestone outcropping down the branch.

. Coal outcrops on the land of the H. B. Pickett heirg, N. E. of N. E.
Sec. 20, near Reelsville. Following up Johnson creek, coal was noted
on the Geo. Summers place, 8. E. of N. E. of Sec. 19; Rhody Hopkins,
N. W.of S. W, Sec. 19, 12 to 14 in. thick; Edward Green’s, S. W. of
N. W. of Sec. 19, 30 in. thick; and on Geo. Girton’s, N. W. of N. W.
of Sec 19, 30 in., the last two being reported as block. Also near
the head of the creek in N. W. of S. E. Sec. 7, on Frank Turney’s
land, 16 in. thick on the outcrop.

In R. S. Coomb’s well, S. E. of N. E. of Sec. 18, 8 to 10 in. of coal
was struck at 40 ft. This would seem to be above Coal I and is with
doubt considered as Coal III (Fig. 116).

Going south on the west side of Walnut creek, coal is found on the
Calvin Plummer farm, N. W. of N. E. of Sec. 32, supposed to be
from 18 to 24 in. thick. Just east of this is the coal mine of John
P. Baumunk. The coal here is from 24 to 30 in. thick, a good semi-
block coal. The roof is sandstone, 40 to 50 ft. thick; floor, fire-clay,
3 ft. thick. Northeast from this mine across Walnut creek in the N.
E. of Sec. 28 is the L. Beecher Smith mine. The coal here ranges
from 2 ft. 4 in. to 3 ft. thick (see Fig. 128). It has some resemblance
to a semi-block. It has 3 ft. of shale for a roof with sandstone above
that. Below is 2 ft. of fire-clay with shale still below. The position
of the sandstone occurring near here would seem to be below the
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coal, indicating that it is of Kaskaskia age. The dip here appears
to be to the east. In Sec. 36 coal has been stripped on the Wm. R.
Allen land, the coal being 24 to 30 in., with sandstone over (Fig. 126).

417. T. 12 N, R. 4 W. (NorTHERN HaLF).—In the N. W. }
of Sec. 2, 24 in. of coal outcrop on the east side of the road. A
drilling just west of this struck a little coal at 22 in. and limestone
at 60 ft. A bore in the head of Fall creck hollow, on Alcangh
Farmer’s place, struck limestone at 30 ft. Coal is reported as having
been dug for blacksmithing purposes on the Evan Cline’s place, S. W,
of N. E. of Sec. 9; also from the Lewis Herbert place, N. E. of N. E.
of Sec. 17, said to be 6 in. thick. In the N. W. of N. W. of same
section on the E. V. McVey farm coal has been stripped, claimed to
be 2 ft. thick; also on the north side of Fall creek in the S. W, of S.
W. of Sec. 5§ on the Wm. Halfhill farm. Coal I outcrops on the
Wesley Allen place in S. W. of N. W. of Sec. 6, also across the road
to the south on the James Rightsell farm. Coal was also noted in the
S. W. of N. W. of Sec. 7 in the spring at Amos Kunkle’s.

418. T.12 N, R. 5 W. (NorTHERN HaLF).—In Sec. 1 two drifts
have been opened on the Wm. R. Allen place, N. W. }, the coal being
30 in. thick and reported to have been fine coal for blacksmithing.
Coal is also reported in 8ec. 1, on Mr. John Knight’s place, and in
several places on the John J. Carriger farm, where it is 18 in. thick.
Coal has been mined by drifting by Mr. Robert Williams in-the N. E,
of N. E. of Sec. 12. The coal is about 30 in. thick, and said to be a
semi-block. The roof is shale. In the S. W. quarter of this section,
12 to 14 in. of coal outcrops under a bluff and is said to burn well.

Between Walnut creek and Deer creek, in Secs. 2 and 3, both Coals
I and IIT outecrop, the latter having been worked at the Jackson
Huffman mine. It is here 28 to 24 in. thick, with black shale roof
(see Fig. 118). The roof appears to be fair. The coal is a semi-
block, containing some sulphur. The floor is bone coal. Ten ft.
below the coal is a 15 to 20 ft. bluff of sandstone. About 300 yds.
east Geo. Skelton has drifted upon this same coal. It is here near the
top of the ridge and Coal I outcrops a quarter of a mile south in the
hollow.

West of Walnut creek and north of Croy’s creek Coal I has been
stripped a little on the Wm. Hapenny farm, S. E. of N. W. of Sec. 4,
also on the farm of Geo. Long, in S. E. of S. W. of same section.

Coal has long been stripped and recently opened by drift in the
S. E. of 5. W. of Sec. 4 at the P. T. Brown bank. The coal is 20 or
21 in. thick, a semi-block, with a good shale roof, and what is claimed
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to be a fine grade of fire-clay under (Fig. 127). Going southward,
some coal has been taken out on the Wm. McCullough place in the
N. E. of N. W. of Sec. 9, reported to be 15 to 20 in. thick. Coal is
also reported on the Mary Knight farm, N. W. of 8. W. of Sec. 9. On
the Silas S. Treston place, N. W. of S. E. of Sec. 8, 14 to 20 in. of
coal occurs under sandstone. In the S. W. of N. W. of this section
coal was struck in the well of James Yocum, but not gone through.
At an outcrop near this the coal is 14 in. thick, with clay above. Just
south of this 4 ft. of coal is reported as struck in John Ropp’s well.
In Sec. 6 coal outerops on Dr. G. W. Finley’s land, in the S. E. of S.
W. A neighboring well showed a thickness of 10 in.

South of Croy’s creek some coal has been dug in the S. W. of N. E.
of Sec. 18 on the John T. Russler place, also on the Rachel J. Mec-
Collach place, in N. E. of 8. W. of Sec. 17, it being used for black-
smithing. .

East of Eel river and south of Mill creek coal has been taken out
on the Hermann Bullerdick farm, S. E. of S. E. of Sec. 15, the coal
being 18 in. thick and having a sandstone roof. In Sec. 14 coal out-
crops on Mrs. Crouse’s place, N. W. of N. W,, 8 to 10 in. thick; on
the John Bannock place, S. E. of S. W., and the Eli Crouse place,
N. E. of S. E,, where the coal was 28 in. In Sec. 13 Coal I is worked
at the Neese bank, where it is 18 to 20 in. thick, and a semi-block.
The roof is shale, not very good, about 5 in. of it coming down. Be-
low the coal is 2 in. of bone, then 2 ft. or more of fire-clay. Coal is
also found on the J. B. Harris place, S. W. of S. W. of Sec. 13, and
John Evans’ place, in the N. E. of S. W., the coal at the latter place
being 2 ft. thick, with sandstone over.

419. SuMMARY OoF CoaL oF PurnaM CoUNTY.—

Divisions contained: III and I,
Coals contalned: III and I.

ROUND NUMBER ESTIMATES.

Coal I11.
Worked area..... 57 acres X av.thickness,2)¢ft. x  1,000= 12,500 tons.
Workahle area ...320 ncres X ¢ 234 ft. X 1,000 = 800,000 tons.
Uoworkable area. 5 sq.mi. X " 1ft. X 1,000,000 = 5,000,000 tons.
Totalarea ....5%{ 8q. Mi . ..ot vrer i i e 5,312,500 tons.
Coal I.
Worked aren ..... 5 acres x av.thickness, 2% ft. X 1,000 = 12,500 tons.
Workable area .. 400 aeres X o 215 ft. X 1,000 = 1,000,000 tons.
Unworkable area.100 sq. mi. x i Y4 ft. % 1,000,000 = 50,000,000 tons.
Total area ....0008q.mi. ..o iieiiiiii i e e, 51,012,500 tons.
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Number of coals contained: 2.

Greatest thickness recorded: 3 ft.

Average thickness: About 6 in.

Area underlain by coal: 100 sq. mi.

Area underlain by workable coal: 400-500 acres.

Contained in townships: Scattered in small pockets.
Estimated total tonnage of coal: 56,825,000.

Estimated total tonnage of coal removed: 25,000.

Estimated total tonnage of workable coal left: 1,800,000.
Number of mines working ten men or over, in operation: 0.
Number of mines working less than ten men, in operation: 9.
Total number of mines in operation: 9.

Large mines abandoned: 0.

Strippings, outcrops, ete.: 103.

Total number of openings to coal: 112.

XIX. PARKE COUNTY.

420. RereEreNces aND Fi1ELp WORK.—

1838-1853-1857. D. D. Owen, Continuation of ‘Rep. of a Geol.
Reconn. of Ind,, pp. 33-35. (D.D. 0.)

1862 (1859). Richard Owen, Rep. of a Geol. Reconn. of Ind., pp.
166-7. Two coal analyses. (R. O.)

1862 (1859). Leo Lesquereux, same Report, pp. 331-334. Two
columnar sections. (L. L.)

1869. E. T. Cox, 1st Ann. Rep., Geol. Surv. of Ind., pp. 110-116.
Two columnar sections. Two coal analyses. (E.T. C.)

1870. E. T. Cox, 2d Ann. Rep., Geol. Surv. of Ind., p. 185. Two
coal analyses. (E. T. C., ’70.) '

1872. E. T. Cox, 3d and 4th Ann. Reps., Geol. Surv. of Ind., pp.
16-21. One columnar section. Three analyses. (E. T. C., ’72.)

1872. Barnabas C. Hobbs, same Report, pp. 341-384. Map. Six
columnar sections. Two coal analyses. Two figures. (B. C. H.)
(Report extremely unreliable.)

1875. E. T. Cox, 7th Ann. Rep. Geol. Surv. of Ind,, p. 68. One
coal analysis. (E. T. C, ’75.)

1888. Maurice Thompson, 16th Ann. Rep. Dept. of Geol. and Nat.
History, p. 267. One columnar section. (M. T.)

1895. W. S. Blatchiey, 20th Ann. Rep. Dept. of Geol. and Nat.
Resources, pp. 47-58. Tive columnar sections; describes clays
and shales. (W. S. B.)
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1895. T. C. Hopkins, same Report, pp. 230-268. TFwo columnar
sections containing coal; describes sandstone. (T. C. H.)

1896. J, T. Scovell, 21st Ann. Rep. Report on Vigo County, pp.
507-576. Contains several references to Parke county, and gives
one columnar section from that county. (J. T. S.)

1897. G. H. Ashley, field work for this report. (G. H. A.)

Section 1. Geography.

421. Location.—Parke county lies west of the center of the State
and is separated from Illinois only by Vermillion county. It lies south
of Fountain and part of Montgomery county, west of Putnam and
Montgomery, north of Clay and part of Vigo.

422. ExTENT.—Parke county is nearly rectangular in shape, hav-
ing a length of 24 miles from north to south and a width from east
to west of about 20 mi. It occupies all of townships 14 to 16 north
of ranges 6 to 8 west, 17 north of ranges 7 and 8 west, the western
half of township 17 north of range 6 west, and the eastern part of
townships 14 to 17 north of range 9 west, having an area of about
480 sq. m*

423. ErLevariox.—The following table shows the elevation of a
number of points in the county: '

Ft.
Track at Putnam and Parke county line, I.. D. & W, R. R.. 790
Track at South Waveland, I, D. & W.R. R............... 801
Track at Guiom, I, D. & W. R. R........ it 641
Little Raccoon valley at Guion, I, D. & W. R. R.......... 634
Track at Bethany, I, D. & W. R. R...........covvein.nn.. 60
Track at Marshall, I, D. & W. R . R.......ccvvtirnnnnn., 612
Track at Bloomingdale, I, D. & W.R. R.................. 656
Track at Montezuma, I, D.& W.R. R.................... 507
Wabash river at Montezuma, I, D. & W. R. R............ 474
Rockville, J. T. Campbell.......ovvieiiiniinnnnnnn... 688
Atherton, J. T. Scovell -......... ... i it 523
Hill one-half mlle east of Atherton, J. T. Scovell........... 626
Rosedale, J. T, Scovell . .....oiiiiiiiiit ittt iennnnnnn. 537
Sylvania, C. & E. L. R. R. ..ottt ittt e iviiinnenes 694
Sugar creek, bed of, at Rockport............cocvevivvnn.. 499

The elevations thus range from about 468 ft. {o over 800 ft.

424. DrAINAGE AND ToPOGRAPHY.—Parke county abounds in
large streams. The Wabash river, flowing along the western bor-
der, receives in this county the waters of Coal creek, Sugar creek and
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Raccoon creek. The latter two streams rise well to the east.of this
area and carry-an-abundance of water. All along the eastern side of
the Wabash the bottom lands tend to have a width of 1 or 2 mi., back
of which rise the bluffs from 100 to 250 ft. high. Sugar creek ap-
pears to be flowing through a post-glacial channel, as far as the mouth
of Rush creek, its immediate valley being usually narrow and often
hemmed in by cliffs of sandstone, yielding many excellent exposures
of the coal measure rocks, and affording some of the most picturesque
scenery of the State. Its principal tributaries from the north are
Rush creek and Sugar Mill creek. The latter valley is somewhat of
the type of Sugar creek; the former is thought to have been possibly
the preglacial channel of Sugar creek, and its banks show little but
glacial deposits of sand, clay and gravel. From the south side the
principal tributary is Roaring creek, which, in the lower part of its
course, winds through a narrow rocky ravine. Many of the smaller
tributaries of Sugar creek are, over the lower part of their courses,
enclosed in rocky gorges, with perpendicular or overhanging walls,
these gorges being often from 50 to 100 ft. deep and sometimes of a
less width at the top than their depth, as at Turkey run.

Raccoon creek and its principal tributary, Little Raccoon creek,
occupy their preglacial channels as far as Rosedale, above which point
they have broad bottoms and yield but few exposures. These broad
bottoms from Rosedale pass southwest into Vigo county, showing
the former course of the stream. At present it turns northward at
Rosedale and flows nearly parallel, though in an opposite direction,
from the Wabash river, emptying into that river at the old mouth of
Leatherwood creek. This part of the channel is comparatively narrow
and the side ravines yield numerous exposures, but it appears to
have been a channel of some kind in preglacial times, judging from
the fine deposits of gravel exposed along its banks. The principal
tributaries are Leatherwood, Rocky run, Iron creek, Little Raccoon
with its tributaries, Wiesner’s branch, Williams’ creek and Sand
creek—Stronger’s branch, Rocky fork, Troutman’s branch and many
smaller tributaries.

As may be judged from the roads shown on the map, the surface
of Parke county is much broken, especially in the eastern part, where
the divides tend to become sharp-crested ridges. There are, however,
all over the county, small, scattered patches of the level land so char-
acteristic of the visit of the glacier. '

425. TRANSPORTATION FacrLrties.—This county is fairly well
supplied with railway facilities. The C. & E. I. R. R. runs through
the western part; the I, D. & W. R. R. crosses from east to west north
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of the center; the T. H. & L. R. R. crosses from northeast to south-
west, the C. & S. E. Ry., leaving the latter at Sand Creek Station, runs
east of south to Brazil.

426. DEVELOPMENT.—Aside from the banks of the stream where
too steep for cultivation, Parke county is for the most part well under
cultivation, with an abundance of good gravel roads. Mining is a
prominent industry here, Parke county standing second in production,
etc., in 1895. Abundant and excellent deposits of clay and shale are
leading to the establishment of clay-working plants. Glass sand and
building stone may be mentioned as among the industrial products of
the county. The manufacture of finished products aside from the
clay plants has so far been carried on only to & very limited extent.

Section 2. Stratigraphy.

427. SurracE (GeoLoay.—Parke county is entirely within the
drift covered area, though as a rule not as deeply buried as the coun-
ties to the north. The drift may be said to range between 25 and 75
ft., averaging nearer the former and occasionally running over the
latter up to probably 150 ft. Probably the principal reason for the
comparative thinness of the drift in this county is the presence of
many large streams. These large streams, by cutting deeply, greatly
lower the main drainage level below what it would be with only small
streams present. This gives a greater fall to the tributary streams
and results in a much more rapid erosion. Away from the influence
of these larger streams the conditions are much as in the flat areas
of the surrounding counties, and the drift is still often over 100 ft.
or over deep. A terminal moraine crosses the county from east to
west across the southern end, producing hummocky topography and
unusual depth of drift wherever-the erosion has left it undisturbed.
Some preglacial channels are found, but not many. Mention of these
is made in the detailed description.

428. CoxviLLe SANDSTONE (MEROM?).—In the earlier reports
much was made of a number of “conglomerate” (Mansfield sandstone)
ridges, supposed to cross the county from east to west, dividing it into
a number of bays or basing in which the upper coals were laid down.
It was found that what were taken to be ridges of Mansfield sandstone
are the sandstone fillings of a deep and broad erosion channel or sys-
tem of channels carved out of the upper measures. Not only are
channels cut down through the measures, but there appears to have
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been cxtensive though shallow erosion for some distance either side
of the immediate channel, also filled with sandstone. This erosion
has profoundly influenced the amount of workable coal in the county.
The filling is best exposed in section on the northeastern side of Rac-
coon creek, at Coxville. As yet, it has not been possible to accu-
rately set the time at which this erosion took place and to which the
sandstone now filling these ancient valleys was laid down. The evi-
dence points to cither a short time after the laying down of Coal VI
or to a time entirely subsequent to the deposition of the coal meas-
ures proper, or at a time corresponding with the laying down of the

Merom sandstone of Sullivan county. The latter theory is considered // y2ho !

as best sustained.

429. CoAL MEeasures oF Parke County.—The following sec-
tion will give a comprehensive view of the coal measures of the county:

Division VII— ] _
1. Black sheety shale. ete.. above Coal VII. :\T
2. COAL VII, extensively worked at Lyford. E
Division VI—
3. Space. Shales principally.
COAL VIc, seen ouly south of Mecca. ~Z-6—
Fire-clay and shale.

o

=2

ford. —

Principally shales, suitable for brick.

S. COAL Vla. A double bed worked a little at numerous
places in Wabash and Florida townships.

9. Clay and shale in Florida township, becoming only clay
in Wabash township.

10. COAL VI. Double bed. thick and extenslvely worked in 33
Florida township, thinning out or pockety in Wabash.

=1

Division V—
11-16. Three COALS and spaces; very irregular. One or more
coals liable to be found just below Coal VI.

17. Shale worked for brick. \/

18. COAL Vb, mined a little in places in Wabash township.

19. Space. Shales principally.

20. COAL Va; thin; black shale over. JC

21. Space. Shales and limestone underlain by black shale.

90 COAL V, extensively worked at Sand creek, Willlams’
creek, Minshall, Caseyville, and on a gmaller scale else-
where; not workable to the west.

Division IV—
23. Space. Shales and sandstone.
24. COAL IV, extensively worked at Mecca, Caseyville, and
in Jackson township: workable in Sugar Creek and
Penn townships and on Sand creek.

COAL VIb, only worked south of Mecca and near Ly-ﬂ/ z
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Division III—
25. Space, \axylng from 2 ft., at \Iecca, to 50 ft., near Casey-
ville.
26. COAIL III, extensively worked at Mecca, Caseyville, and
In Jackson township; workable in a few other places.

Division I—
27. Mansfield sandstone, principally, buxlding stone underlain
with shale.
28. COAL I. Along eastern edge of county; not workable.

It is seen that at least six coal horizons contain at some points com-
mercially workable coal. The aggregate thickness of the measures
in this county is probably not less than 450 ft., found in the highland
of western Florida township. Having determined the stratigraphic
position of any coal, the approximate depth to the bottom of the coal
measures can be told from the sections.

430. Lowxrr CarBOXIFEROUS.—The Lower Carboniferous under-
lies the coal measures of the whole county and outerops in the north-
eastern part and in the stream valleys over a still larger area. The
rocks appear to be the Mitchell to Harrodsburg limestone and the
Knobstone, the latter predominating to the north.

Section 3. Detailed Geology.

431. TowxsHuIips 15, 16 aND 17 NorTH, RANGE 6 WEST—STATE-
MENT.—These townships are quite similar geologically, Division I
predominating in extent of outerop, but each township also has small
areas of the divisions above the Mansfield sandstone and of Lower
Carboniferous rocks. 'They. coincide with eastern Howard, Greene and
Union of the civic townships. They are alike in being much broken
along the streams, but in locally having level divides away from the
Probably no workable coal exists in any of them, the coals
A generalized section

sireams.
found all belong below the Mansfield sandstone.

of Division I would be:

SANASLONE . .v v iiir ittt et e 25 ft. to 100 ft.
Shale of varying quality .................... 0 ft.. to 235 ft.
(9107 I (P 3 ft. to 0 ft.

Below this would come the Lower Carboniferous limestone of Keo-
kuk and older ages. The drift acquires some thickness away from
the main streams, but near those streams has been much reduced by
erosion.
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" 432. Distrisutiony 1v T. 17 N, R. 6 W. (WesTERN HALF.)—
The coal measure divisions above Division I occupy about 4 sq. mi.
in the southwestern corner of the township. No coal or coal measure
rocks were noted in this area, so that the boundary is largely conjec-
tural, based upon the occurrence of coal just west and south of here.
It will be safe to say some coal exists in this area, but it may be
doubted if any of it is workablé for more than local trade.

Division I occupies the rest of the area, except in the immediate
valley of Sugar creek, where the Lower Carboniferous limestone is
exposed in massive bluffs along Sugar creek almost continuously, at
one point making such a narrow channel that a bridge is thrown
across. In Sec. 18 the sandstone attains a thickness of 100 ft. (bar.)
as far as exposed, and was originally more. See T. C. H. for details
of sandstone. The nonconformity between the coal measures and
Lower Carboniferous has been referred to and figured by Mr. Hop-
kins (T. C. H., p. 266), the sandstone at the bridge extending down
to the creek, while 600 ft. away it caps an old hill of limestone, of
which 50 ft. at least is exposed above the creek.

In the S. W. of 8. W. of Sec. 4, 6 in. of coal is reported on the
land of Mr. Clore. It is overlain by 2 or 3 ft. of clay shale and lies
about 50 ft. above the level of the creek. In the N. W. of Sec. 17,
9 in. of coal is reported as underlying limestone on the Urial Clore
place. There is reported to have been shale above and below the coal.
This coal was not seen, but as nearly as we could locate it, it is above
the outerop of limestone in the stream bed. Coal is also reported to
have been found on Col. Casper Budd’s place, in the south half of
Sec. 17. Coal is reported as 12 or 13 in. thick on the west side of
Sugar creek in Sec. 18 (C. E. 8.). In the S. E. } of Sec. 21, on the
C. C. Demaree place, 3 in. of cannel coal is reported as found in a
spring. A half bushel of coal is said to have been taken out, and the
whole thickness of the coal not exposed.

At the tile mill in the S. W. of S. W. of Sec. 6, the drift is 60 ft.
deep.

433. Distrisuriox IN T. 16 N., R. 6 W. (GREENE TowNSHIP).—
The drift about Parkersville is at least 20 to 40 ft. deep, wells to that
depth being in gravel. In the N. W. corner of Sec. 27 a well went 35
ft. in drift. The sandston# of Division I crops out along Little Rac-
coon creek and its branches, but this is an old valley with broad bot-
toms and the sandstone does not make conspicuous cliffs as on Sugar
creek. Coal is reported on the Hayley place in Sec. 7; in the N. W. of
N. W. of Sec. 18 on the G. Grimes place, where it is overlain by
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sandstone and reported to be of good quality. On the old J. Strong
place, in Sec. 19, 20 in. of coal is reported. Mr. Hobbs reports 3 ft.
of good block coal on the J. Carver place, in Sec. 34; also 5 ft. of
block coal in Sec. 31, on J. Marks’s land. Inquiry failed to elicit any
knowledge of the Carver coal. The coal on Sec. 31, though not in
work and not seen, is reported to run about 2 ft. 6 in. on the Miller
and Maclain places, with a sandstone parting in places and a sandstone
roof (see next paragraph). As far as could be learned, this township
is practically without workable coal, though at at least two places
showing coal that may be worked for local trade.

434. DistriBuTIiON IN T. 15 N, R. 6 W. (UxioN TowNSHIP).—
The coal measures above Division I are judged to overlie a limited area
along the western edge of this township, but so near the surface that
their development is apt to be irregular, and the probability of their
containing workable coal is not great. Mr. Hobbs reports a fine out-
crop of a 3-ft. bed of good block coal on Limestone branch in Sec.
3, about 15 to 20 ft.-above the limestone. Some black shales in the
northeastern 40 acres were the nearest approach to coal found. In
Sec. 6 he reports two seams, the upper 3 ft. thick, the lower 2 ft.
This is doubtless the 2 ft. 6 in. coal on the Mendenhall and Collins
places, which in places has a sandstone parting. The coal is just at
drainage and is reported as not very good, the bottom being the best.
Sandstone overlies the coal. Division I in this township is quite ir-
regular, the sandstone being well developed at places, while at other
places apparently the same horizon shows only shale. On account
of the lack of coal not enough study was given to these to determine
their actual relation. This shale is well developed in Sec. 16. In
the S. E. of N. W. this shale shows a thickness of 35 ft. In the N. E.
of N. E. of this section is the following section:

SectioN 63. SEecTION IN SEC. 16. (T. C. H,, p. 241).—

Ft. In.
Yellowish brown shale (weathered).............. 10 to 12 0
Drabshale ........... ottt 12 to 15 0
Shaly sandstene ............. oo ittt . 4
TMisgle black shale .......... ... ... ... ..., 4 0
1610 - 0 O O 4
Lumpy drab-colored shale ............ kS 8 0
Limestone ....... ..ottt i e 12

In the N. W. of N. W. of Sec. 26 is a little coal on the Spencer
place; it overlies sandstone which, in turn, overlies unconformably the
Lower Carboniferous limestone. The same coal has been stripped a
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little on the Martin place, in the N. E. of Sec. 27. It appeared to be
only a few.inches thick. A few rods further south the section is:

SEcTiON 64. SECTION ON LIMESTONE BRANCH IN SEC. 27.—

Ft. In
Shaly sandstone ......oi ittt e 10 0 -
Blue ShaIE . ....vivererinrinnssioeninrinnneeneenen 3 0
Black shale with streaks of coal ..................... .. 10
Dark blue shale tocreek ........ .., 2 0

In the S. W. corner of this section, at Ferndale, 6 in. of “bright”
coal is reported at creek level.

In Sec. 33, west of the centet, coal is reported on the James Martin
place, said to be good coal, but too thin to work.

Towxsuir 14 NorTH, RANGE 6 WesT.

435. LocaTioN, ETc.—This is the southeastern township of Parke
county, and corresponds with Jackson of the civic townships. The
area of Division I is much broken, the stream valleys usually being
narrow and often bounded by perpendicular cliffs of sandstone. The
area underlain by Divisions IT to V in the southern and southeastern
part of the township is very level except in the immediate neighbor-
hood of the streams. The Big Four railroad just touches the south-
eastern corner.

436. STRATIGRAPHY.—The divisions and coals included in this
township are I to V, Coals III and IV being workable. The follow-
ing diagram will show the position of the coals:

Division V—
1. 2in. to 1 ft. of limestome overlying 2 in. to 7 ft. of hlack
shale.
2, COAL V, in tops of hills in southwestern sections.

Division IV—
8. 4 to 5 ft. fire-clay, 10 to 15 ft. drab clay shale.
4. COAL 1V, worked in southwestern sections.

Divisions II1-1I—
5. Fire-clay, blue clay, gray shale, “fake.”
8. Coal III, worked in southwestern sections.
7. Fire-clay or shale. ’
8. COAL IL

Division I—
9. Massive sandstone underlain with shale.
10. COAL 1. not workable.

20—-Geor.,
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For more detailed columnar sections see the township next west, or-

the township next south under Clay county.

437. CoaL V.—As far as noted, this is an 18-in. coal, character-
istically overlain by black bituminous shale with limestone above.

438. Coavr IV.—See Fig. 129. This is the top block coal of the
Brazil field. It ranges up to 5 ft. thick, though usually coming be-
tween 3 and 4 ft.; it has a bench mining of soft, bony coal from 8 to
14 in, from the bottom. This is a typical block coal, having both
slips well developed, and a good quality of coal. The roof is very poor,
being a fine-looking drab clay shale that turns into clay on being
wet. In places boulder clay immediately overlies the coal as in the
photograph, in Part IV. This seam is quite subject to shale rolls from
the roof or clay veins from the floor. The floor is fire-clay 2 to 5 ft.
thick.

439. CoaLs III anp I1.—See Fig. 130. These coals all through
the Brazil district lie close together, here being from 3 to 8 in. apart.
Coal III lies in comparatively small basins, running down to 8 in.
between the basins and up to 5 ft. 6 in. in the center of the basins.
This seam has here, as all through this district, a smooth parting 6 to
10 in. from the top, the coal above being softer than the rest and
more of a caking coal. The rest of the seam is solid, a true block coal,
of fine quality. The roof is “fake” or shale, and fair. Under the coal
is Coal II, 8 to 15 in. thick, a good quality of coal, but too soft to
ship, with a few inches of fire-clay and shale above, and 4 ft. of fire-
clay below. These, however, are found only.in the swamps, and run
out to the rise so that between the basins Coal III rests on the sand-
stone of Division I.

440. DivisioNn I.—As usual, this division presents a considerable
thickness of massive sandstone (see Mr. Hopkins’s report for details),
underlain by shale, which locally contains coal, usually less than 1 ft.
thick, but running up to & reported thickness of 2 ft.

441. DistriButioN OF Coal IN AREA oF Division I.-—Secs.
1-12, 14-17, 21-23, 26. These sections contain only Coal I, which is
just about drainage level or a little below. The westward dip across
this area is hardly discernible, the sandstone of this division outerop-
ping along nearly all the streams in bluffs that show that the bottom
of the coal measures is but little if any below drainage. At the few
points where the bottom of this sandstone can be observed coal is
usually absent. The few points at which it is reported are as follows:
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Bec. 1, onthe G. Kuaner place, in the N. W. 1; Sec. 22, N. E. of 8. E,,

2 ft. of coal reported in a drilling, a few feet below drainage; Sec. 29,
10 in. of coal reported in the N. W, £.

442. DisrrisuTioN oF CoaL IN SEecTIONS 13, 19, 20, 24, 25,
27-30, 34-36.—The coal in these sections, as far as tested, appears to
be thin. The drift is deeper than in the preceding sections, thus the
preglacial irregularities are hidden, but judging from what explora-
tion has been done much of the coal has been cut out by these ancient
channels. It is quite possible that future exploration may find some
basins of sufficient extent and with coal of sufficient thickness to pay
handsomely for working. It is quite possible that small basins of
thick coal will be found. In Sec. 13, S. E. of S. E,, coal is' found in -
a well at 27 ft., the thickness unknown. In the N. W, of S. E. of
Sec 24, on Mr. Benjamin Singleton’s place, 2 ft. of coal is reported.
In the N. E. of Sec. 36, on Mr. A. C. Hays’s place, is reported 2 ft. or
more of coal. In the S. W. of Sec. 34 coal of good thickhess is re-
ported to have formerly been worked.

443, DisTRIBUTION OF CoaL IN SEcTIONS 31 to 33.—Figs. 128-
130. In these sections Coals ITT and IV attain a good thickness and
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Fig. 128. Sketch map, part of Otter creck coal field, T.14 N., R. 6 W, Secs. 31-33.
Fig. 129. Coal.lV at Crawford No.1 mine.
Fig. 130, Coal III at Crawford No.1 mine.

have been quite extensively worked. Coal III is from 0 to 20 ft. below
the level of North Otter creek. Coal IV is from 0 to 10 or 15 ft.
above the level of the creek and its principal branch here. Coal V,
where found, lies 15 to 20 ft. above Coal IV. Coal III lies in small
basins which are 10 to 12 ft. lower in the center than on the edge.
In the Crawford No. 1 mine there are four such basins, each having
to be drained separately. In Fig. 2 of Part I is given a group of seo-
tions obtained in crossing from -one of these basins to another in the
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Crawford mine. Several preglacial channels have been noted in this
area. One runs east and west along the north side of Secs. 32 and 33,
another east of south across the center of Sec. 33, another southwest
across the southeast corner of Sec. 32. There are probably others not
learned of or not yet found. A switch from the Big Four has been
run down into this territory. The coal is worked at Crawford No. 1
mine of the Crawford Coal Company, S. E. of N. E. of Sec. 32, Coal
IV by a drift and Coal III by a shaft 33 ft. deep. 'The coal runs as
described above in thickness, etc. Further down it has been worked
at the Otter creek mine, S. W. of N. E. of Sec. 32, Blaine Hill mine,
of Brazil Block Coal Company, S. E. of N. W. of Sec. 32, two slopes
on Coal IV, shaft to Coal III; Black Diamond mine, of the Stevens
Coal Company, 8. E. of S. W. of Sec. 32; Litchfield, S. E. of S. E. of
Sec. 31; and at some small drifts in the S. W. of S. W. of Sec. 32. All
of these mines except the first are now (1897) worked out.

In the S. W. quarter of Sec. 31 coal is being mined on the N. Mong
place and the Webster place. At the former Coal III shows a thick-
ness of 3 ft. to 3 ft. 6 in., with the usual smooth parting 4 in. from the
top. It has a roof of boulder clay. Below it is Coal II, consisting of
2 in. of bone and 4 in. of coal, separated from Coal IIT by 1 in. of
fire-clay. ¢This coal is asserted to be the upper block coal, but a com-
parison of the figures with the figures of the upper and lower block
coal in Clay county is sufficient to show that it certainly corresponds
with Coal III of Clay county. The coal is handled by tramway to a
tipple on the C. & S. E. R. R. On the Webster place the coal showed
a thickness of 4 ft.. There is a smooth parting 10 in. from the top
and a 1 to 2-in. bench mining 7 in. from the bottom. It has1 ft. 6 in.
of blue shale over and fire-clay under.

TownsHir 17 Norrii, RANGE 7 WEST.

444. LocatioN, Erc.—This township lies north of the center of
the county and corresponds principally with Sugar creek of the civie
townships, but including the southwestern corner of Howard and
northeastern corner of Penn. Remnants of flat country occur between
the streams, but near the streams the country is very broken, with
many bold sandstone bluffs and much picturesque scenery. There are
no railroads in the township.

445. STRATIGRAPHY AND Coars.—Notwithstanding the numer-
ous exposures of rock in this township, great difficulty was experi-
enced in obtaining a satisfactory stratigraphic column and in correlat-
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ing the coals when such a column had doubtfully been obtained.
The coals from one point to another vary greatly, hardly any two sec-
tions agreeing, and often where there was the greatest apparent simi-
larity other factors seemed to indicate it was between coals at different
horizons. Again, the measures appear to have been subject to a very
irregular erosion followed by the laying down of sandstone. Other
features assist in rendering the stratigraphy obscure. Doubtless this
obscurity could easily be cleared up if sufficient time be taken, the
pockety nature of the coals not seeming to warrant our giving the
time necessary. As nearly as could be made out, coal occurs at three
horizons, corresponding with horizons V, IV and I, with some coal
doubtfully placed above Coal V. Thus, at the north boundary occurs
" the coal already described at the Coats or Byrd bank, in Fountain
county, where the section is as given in Fig. 2 of Plate XVII, the
coal being 5 to 7 ft. thick, separated by 18 ft. of shale from 3 ft. 4
in. of limestone. Half a mile south of that the thick coal appears
to be above the limestone.

446. SectioN 65. SectioN IN SEC. 4, N, E. oF S. W.—

Ft. In.,

b D 8§ i PP 15 0

2, COAL (TP «eee i ittt it iai s et ienn e 4 0

3. Hidden—not more than a few feet, iIfany......... ? ?

4. Shaly sandstone ................ et e 4 0

5. Brown sandy shale ............... ... it 3 0

6. Blue shale ....... ... i iiiiiiiiiiiiiieininnnes 2 0

T. COAL it it it it tareentranentaasasssnseee o (]

8. Shaly sandstone ...........cciiuivriinennnennnn. 4 0

9. Blue shale ........c. ittt 6 0

10. HIAden ..o iin ittt it ? ?
11. Sandstone . ....... ..ottt ittt 3 0
12, BFake i i e e 10
18, COAL o i ittt et et i, 1 8
14. Drab shale, into fake ........... .. ciiviiennon.. 10 0
15. Gray shaly sandstone .................covvenn... 4 0
16. Dark blueshale ....... ..ottt iiiiinnnnns ? ?
17. Crinoidal llmestone .............covevuueeun.. 2 0
18. Massive 8andstone ...........cvcetiiiiiiieenannn ? ?

The section is a very unsatisfactory one, as the exposures are dis-
connected and the strata Nos. 11-15 dip at an angle varying from
25° to 45°, indicating probably a fault, with a possible repetition of
strata and coals. ' :

447. A mile south, what is supposed to be the second coal below
the limestone appears with this section.

L
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SecrioN 66. SecTioN AT McKEY Ming.—See. 9, N. W. of 8. E,,
Fig. 6.

Division V— Ft. In. Ft. In. Ft. In.

1. COAL V? ....ciiiiiinnn 1 3 1 3 1 3
Division IV—

2. Fake .......ciiiiniiinnn. 20 0 21 3

3. Conglomerate ..... 4 in. to .. 8 .. .. 21 11

4. Shale. ete. ........... ..., 1 6 22 2 23 5

5. COAL IV? ............... 5 0 5 0 28 5

6. Fireclay .......ocvveevnt. 2 0 30 5
Divisfon T— :

7. Sandstone (rep.) .......... 80 0o 82 0 110 5

8 COAL? (rep.) ....cvvvenn.n 4? 6?7 4 6 114 11

448. A mile southwest of this, apparently the same coals occur,
the upper showing 2 ft. of coal 12-15 ft. above the lower. Mr. Hobbs
reports limestone over both coals. All that could be seen was boulder
clay above the upper and shale above the lower (see Fig. 7).

The following three sections were noted south of Sugar creek:

449. SgcrioN 67. SecTioN aT TurkeEy RuN~—N. E. of N. E,
Sec. 33, Fig. 3 (T. C. H., p. 262).

. Ft

1. Sandstone of Divisfon I............ ... i iiiiins 60
2. Limestone (Lower Carboniferous) ..................... 2
3. Sandstone, white, fine-grained (Knobstone) ............. 30
B0 7 92

450. SecrioN 68. SEcTION ON RoaRING CREER—N. W. of 8.
W. of Sec. 32, Fig. 4.

Division V— Ft. In. Ft In
1. Massive sandstone ................. 25 0
-2. Hidden (shaly sandstone?) .......... 6 0 .
3. COAL YV ittt i +2 0 2 0
4. Flre-clay and shale ................ 8 0
i Divlslon IV—
' 5. Massive sandstone ................. 10 0 .. ..
i 6. Drab shale .......... ... cvivinnn. 8 0 26 0
7. COAL IV ...........cuvuee. 3 in. to .. 6 6
8 Blackshale ................. 1ft.to 1 6
Division I—
9. Shaly sandstone ................... 3 0
-10. Drab shale to creek .............s.. 6 0
Total ... e e 70 0
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SECTION 69. SECTION ox LitsEy PLace—S. E. of N. W,

Sec. 26, Fig. 5.

Division V?7— Ft.
1. Surface .........ooovuiuuiin . 5.
2, Shaly sandstone ................... 5
3. Brown sandy shale with fronstones.. 6
4. COAL V? ... i, 1
5. Blueshale ......................... 2
6. Coal traces ..............ovuuiiunn. .. ’
7. Gray fire-clay ...................... 3

Division IV?—
8. Band of ironstone .................. ..
9. Black shale ........................ T
10. COAL IV? ...
11. Black shale ........................ 1

Division I—
12. Flaggy sandstone .................. 30

Total .....ovvviviien . 60

.This section is only an approximation, as the upper part is much
disturbed by faults or nonconformities. Up the creek from this the
lower sandstone is replaced by black shale from 50 to 80 ft. thick,

probably representing Divisions III and II.

452.

® RN DO

10.
11.
12.

18.
14.
16.

453.

o
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: ~
coocoos

Ft.

12

SeCTION 70. SECTION 1N S. W. } OF SEC. 26.—

‘ Ft.
COAL, bony, usually replaced by shale. 1
Fire-clay .........oovvviiinni.. 2
Hidden ...........ccvviiiuiiii . 2
Shaly to massive sandstone..... 3ft.to 8 °
Blue to gray shale.................... 14
Hidden ..................cooviiii.. [
Blueshale ........................... G
Black shale, bottom bituminous and
locally replaced by No. 9............ 2
COAL . c.iiviiiiii i, Oto 1
Gray to brown fire-clay ............. 1
Gray shaly sandstone ................ 3
Gray sandy shale running into blue
shale ...........ooovii i, 20
COAL (locally), usually bone....6in.to 1
Drab shale .......................... 1
Flaggy sandstone .................... 10
Total ............... ... ... ... ... 78

South of this, in the N. E. of N. E. of Sec. 35,

non place, the following section was noted:

—~
-]

SR OO CooocOoo o

Sado

6

Ft. In.
1 [
40 0
1 0
24 [§]
1 (]
on the Can-

In.

6

-
[
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SecrroNn 71. SEecTioN oN CanxnNoN Farm.—Sec. 35.—

Ft. In. -Ft. In.
Boulder clay .............iiiiia 6 0
Black shale (bone) ................... .. 6 ..
COAL (top 6 in, cannel) .............. 2 6 2 6
Drab fire-clay .......covivieniinnin.. 2 0 .
Massive sandstone ............... Oto 4 0 6 0
COAL ... it 2ft.to O 0 0 0
Drab shale with ironstone............ 10 0
Black bituminous shale ........ 3in. to 2 0 .. ..
Drabshale ..........cc i, 6 0 18 0
COAL . e i e 6 8
Gray fireclay ....... ... i, 5 0
Sandstone ... 4 0

454.

following section:

-
L

A half-mile below the mouth of Sugar Mill creek occurs

313

the

SEcTION 72. SECTION NEAR MoUTH OF SugaR MiILL CREEK.—
(T. C. H,, p. 257.)

Sl ol S

131
Sowers. McKey. Barker. Robbins. Holliday. Lindley. Cannon. Sutto
Sec. 9. Sec. 8.  Sce.2l. Bec.29. See. 32. See. 35. See. 4.

Sec. 4.

Ft.
Yellow sandstone . .....c.itine e rreneeneeneaanens ]
Black shale . ...ttt ittt ittt ci i eiannnnns 3
Gray and yellow striped sandstone................ 12 to 15
Shale, brown to black, containing pockets of coal........ 12
Cross-bedded sandstone, shale and coal............12 to 15

T,

132 133 134 135 136 137 138

Figs. 131-138. Coals in T.17 N, R.7 W.

n.

These sections show what is still more apparent in the field, the
unreliability of the coals and the variations in the stratigraphic col-
umn, Here and there the coals aftain a good working thickness, and
in one or two cases thig thickness holds over an area sufficiently large
to invite capital for their extensive development. But outside of these
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areas the coals are generally represented only by a few inches or even
only by a little bone or black shale or sometimes not even that, but
here and there suddenly thickening up into a little pocket of v;ork-
able coal. The following sections show a group of coal sections taken
f‘rom these pockets, and may be said to represent the i)ick of the sec-
tion, rather than the average (Figs. 131-138).

455. DisTRIBUTION AND LocAL DETAILS OF CoaL.—As the coal
exposures and developments are almost entirely along the streams, it

will be convenient to follow down Sugar Mill creek, then up Sugar
creek. :

456. CoarLs NEAR SuGaArR MirLL CreEEk, Secs. 3, 4, 8, 10.—Al-
most on the north line of Sec. 4, Coal V outerops and is I,nh;ed {)y Mr
Manly Sowers. The coal near the crop shows a thickness of 5 ft. 8 in.
(see Fig. 131), with 1 in. of clay in the center. The clay runs out t(;
fche south, but across the ravine to the north in the Coats bank is 6
in. thick. 'The lower half of the bed is a good blacksmith coal. The
roof is shale, 2 to 14 ft. thick, the floor fire-clay 6 ft. thick. The lime-
stone, so prominent on the north bank over the Coats mine, appears
to have run out here, though probably represented by the limestone
roof, which is occasionally met with in this mine. This is evidently
the same as the Coats coal, which, being overlain by limestone, has
been assumed to be Coal V. No coal has been noted between’ this
coal‘and the sandstone of Division I, exposed down the creek. The
parting in the coal again brimgs up the question agked with nreference
to the coal on Prairie creek, im Fowmtaim county, whether this does
not represent both Ceals IV and V. Conelusive evidemce was mot
obtainad e*ithe«r for or ageinst such a theary. The extemt of this hasin
f:: )Lt:;:i;ihg:n E_t lenown, but it appears to have thinned out oms-half

In the S. W. ¢ of Bec. 4 coal 18 exposed in two rewines. Im the
ngrthe@ ravine the coal appeared to be above the ﬂimeatonek as
given in (446. As stated, it is quite probable that the strata h:ere
which in places are horizontal, while for 100-200 yd. they have a diI;
of 25"’ 10 45°, have been faulted and misplaced. The coal at the head
of.t'hls ravine, almost at the upland level, is reported to have been 4 ft
thick. It has been worked a little, but I should imagine much diﬁ‘i:
culty would be had with the roof on account of its nearness to the

surface. In the ravine to the south the lower coal would appear to
be at the level of the Moore coal, just south, or the Sowers coal, to
the north, and as it is a thin coal it suggests that neither of th’ose

B ——
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coals are workable at this point. Near the. head of this ravine some:
mining has been done, indicating the presence of the 4 ft. coal of
the ravine just north.
In SEcs. 8 AND 9 is the most promising basin in this township or
in northern Parke county. At the McKey bank, operated by Mr.
John Morgan, the coal showed a thickness of 4 ft. 8 in., with from 1
to 3 in. of bone 14 in. from the top, and 2 in. of bone 12 to 15 in.
from the bottom. The coal is semi-block, the slips offsetting 4 in.
at the lower bone band, and shows no sulphur, appearing like a better
coal then the average. Above the coal is 4 in. of shale, which comes
down, and where the roof had fallen at one place there showed above
that 8 in. of bone coal, then 8 in. of clay overlain by 4 to 8 in. of con-
glomerate shale. Above that is typical fake 10 to 20 ft. thick. Then
comes the “rider,” 14 to 15 in. thick. The roof appeared to be fair.
Below the coal is 4 to 6 in. of bonc, then 2 ft. of fire-clay, which runs
into sandstone, reported to be 80 ft. thick, under which it is claimed
drilling shows 4 ft. to 4 ft. 6 in. of coal. Judging from what is found
elsewhere, I should expect a core drilling to show fully half of the
bottom coal to be bone. It may be said here, however, that drillings
at various points in northern Parke county report Coal I with a thick-
ness of up to 9 ft. In favor of the view that a core drilling would
show this to be principally or entirely bone coal or black bituminous
shale is the fact that the horizon of Coal I is abundantly exposed
east, north and southeast of this region, and nowhere shows a thick-
ness of over 2 or very rarely 3 ft. of good coal, and the few core drill-
ings that have been put down west of the outerop of Coal I show only
a few inches if anything at that horizon. Further, bone coal or black
bituminous shale, sometimes running into bone coal at the bottom,
is not uncommon at that horizon, in the latter case the thickness being
sometimes as much at 11 ft., and so bituminous as to have led to at-
tempts to burn it. The McKey coal is also being worked for local
trade on the Perry Moore place, by Messrs. Newlin and Crabb, and
on the James Pound place. The coal at these places, which are all
drifts, runs about the same, the two bone bands at the Moore bank
being 18 in. from the top and 14 to 18 in. from the bottom, with 2
to 4 in. of bone under. Drillings on this place showed the coal to run -
up to 5 ft. 8 in. A drilling on the Geo. Moore place, N. E. of 8. E.
of Sec. 8, is reported to have shown 3 ft. 6 in. of coal. On the old
.Barker place, 8. W. of S, W. of Sec. 8, the coal occurs just below creek
level, and has been stripped some, though water interfered with work.
It is reported to have ranged there from 0 to 6 ft., with an average of
4 ft. Only the roof showed, being a gray shale with here and there



316 REPORT OF STATE GEOLOGIST.

lenticular masses of sandstone between the shale and the coal. (Com-
pare lower bed at Sand creek.) The upper bed here appears to be
about 2 ft. thick and is about 12 ft. above the creek. It has boulder
clay over and fire-clay under, with 6 to 8 ft. of gray shaly sandstone
or sandy fire-clay below that. Mr. Hobbs reported limestone over
both beds here, but no trace of limestone could be found. It is
claimed, and the evidence seems to substantiate it, that this basin
covers several hundred acres. If so, it would seem an inviting field
A switch from the C. & E. I. R. R. at Kingman, four or five miles'
long, would reach any part of this field.

In. Sec. 10, S. W. of N. E., a little coal and black shale show and
considerable money has been expended in trying to develop it. ’

On John Goodman’s farm, in the N. W. of N. W. of Seec, 2, a shal-

low well is reported to have passed throu i is i
gh 18 in. of coal. This is
70-80 ft. above Wolf creek. ” o

] 457. Suear MILL CREEK 1N SECS. 28 AND 29—1In the 8. E. of
N. W. of Sec. 28, coal outerops and has been mined at Geo. Robbing’s.

The section here of coal and roof and floor is (see Fig. 134; Sect. 73):

1. Gray fissle shale ........................... .. fg 13
2. COAL ... T 2 6
3. Softﬁssleshale................................'.”. 1 0
5 Fire-clay .................... ... 2 0
6. Gra_vtoyellowsandstone........................: 6 0
7. Dark drab shale

Thg top bench is a dull-black semi-block coal, appearing well in
the mine. The lower bench is softer and richer than the upper. The

‘roof appears to be good. It has 40 ft. of hil] over it. From its posi-

tion it would seem to be the upper bed, but that is uncertain.

At the old Wilkins mill it is claimed by Mr. Hobbs that there is
a 5-ft. bed of coal in the creek bed, between the mill and the dam
A(?ross the creek north from the mill a coal outcrop 1 ft. to 1 ft. 4 in'
thick (2 ft., according to Mr. Hobbs), overlain by 10 ft. of massiV(;

. sandstone and underlain by 2 ft. of light-gray fire-clay. The coal is

about 10 ft. above the bottom and is a rich-looking coal. Further up
on the n'orth side, nearly to the mill dam, is a partial exposure of coal
8 in. being seen, overlain by about 20 ft. of very sandy, fissile shale’
the surfaces of the flakes showing much carbonaceous matter. About, '

half-way between i:cz an exposure of massive sandstone, dipping sharply
to the eas't. If this is the same sandstone as that overlying the coal
a short distance west it would look as though the coal in th

e creek
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bottom here was the same as the 1 ft. to 1 ft. 4 in. coal exposed on
the bank. Between this area and the coal in Secs. 8 and 9 no coal
was seen. On Greene creek little but drift shows; on Sugar Mill
creek are principally bluffs of Mansfield sandstone.

458. RoariNg CrEek.—Though presenting but little workable
coal, the area bordering this stream is one of the most interesting geo-
logically in the coal area. It furnished the material for the two only
figures illustrating the structure of the coal measures published by
the earlier survey. Unfortunately these figures have no counterpart
in nature. At one point where the two beds were exposed in a bluff
“40” ft. apart, the crop of the upper bed at the end of the bluff had
furnished enough weathered matter to make a black streak in the sur-
face material, which was constantly forming and slowly moving down
the incline. A small bed still above does the same thing. This is
described as follows (B. C. H., p. 361): “Here two coal seams, about
40 ft. apart, as far up the stream as they can be discovered, approach
each other, the lower with a gentle rise, the upper by a descent at an
angle with the horizon of about 45°. They pass down the stream
separated by a few inches of clay and shale.” The figure tells the
same story. He then traces them down the stream, each 30 in. to 3
ft. thick, and separated by 8 in. of shale. As a matter of fact, the
two beds maintain about the same distance apart all along the stream,
the upper bed averaging and being generally about 2 ft. or less thick,
the lower bed averaging about 6 in. thick. In the other figure the
united coal beds, here reduced to 2 ft., are “closely and tortuously
embedded between two sandstones, the lower of which is much the
more friable.”” The figure represents the coal bed in waves, the de-
flection from the horizontal being 3 ft. 6 in. in a distance of 11 ft.
Measurement shows the bed at this point, which is easily recognizable, -
to be nowhere over 6 in. thick and to show a slight anticlinal structure
with a deflection from the horizontal of 1 ft. to 1 ft. 6 in. in a dis-
tance of 100 ft. and to be overlain by shale except at the highest point
of the arch, which is slightly irregular, and to be underlain by 5 ft. of
fire-clay. The upper coal is here less than 20 ft. above this bed, the
section being (Sect. 74):

Ft. In. Ft. In.
1L COAL ... it 2 0 2 0
2. Hidden .......ciiiiriiiiiiiienenenns 10 0
3. Dark blue shale and ironstone......... 5 0
4. Massive sandstone ......... 1 ft. 6 in. to 2 0 .. ..
3. Grayshale ............cciavnnn 0Oto 2 0 19 0
G, COAL ... i i it ei e 6 6
T. Fireclay ......ovin i iniiiiniinan 3 0 ..
8. Yellow sandstone ..................... 2 0
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This explanation is given in answer to questions by those who were
familiar with the cuts mentioned, but who had not been able to ex-
plain them.

Passing up the ravine from Sugar creek, in the S. E. } of Sec.
30, are bluffs of Mansfield sandstone. On the Samuel Durman
place a nonconformity shows nicely. Below is from 0 to 2 ft. of sandy
shale, then 6 ft. of massive sandstone, to water. Above is 6 to 10-ft.
of sandstone, shale and ironstone, looking as though all dumped to-
gether, above which is 12 to 15 ft. of shale. Coal is first met on the:
C. Staff or old Hinds place, in the 8. W. of S. W. of Sec. 39. The
coal here measures 2 ft. 6 in., with 10 ft. of shaly sandstone for a
roof, and a considerable thickness of fire-clay below. The hill is well
worked out. On the old Croft place, N. E. of N. E. of Sec. 31, the
same coal, probably V (?), outcrops and is worked a little from several
openings in a small branch. It is there 1 ft. 6 in. to 2 ft. thick, a semi-
block, with 6 ft. of shaly sandstone over and 6 ft. of massive sandstone
still above. At the Rubottom mill both coals outcrop as noted above.
On the Chas. W. Lindley place (old Reynolds) the upper bed is double,.
but instead of 30 in. each, the upper bench measured 1 ft. 2'in., and
the lower 1 ft. 3 in. with one foot of soft drab shale between. At this
point the roof consists of 12 ft. of drab sandy shale overlain by 3 ft:
of yellow flaggy sandstone. To the southeast (?) it is reported that
the: parting runs down to 6 in., while in the opposite direction it is
reported to increase to 6 ft., but the short space in which it is said to
do so throws doubt on the information. Up another fork of the same:
little hollow the coal mcasured 3 ft. 4 in., but said to be partly bone,
with 3 ft. of light gray shale for'a roof, and above that 25 ft. of mas-
sive sandstone. I was not wholly convinced that this was the same
bed as the double bed above mentioned, though on about the same
level and only a short distance away. At the end of the point between
the two forks of the ravine this coal has been burnt out before the
coming of white men, its horizon now being occupied by two or three
inches of ash, without clinker, overlying sandstone. In another ra-
vine north of this, but on the same farm, it is said both’ beds were
workable, the coal from the lower bed being a better, coal than at the:
banks now open there. They were 25 to 30 ft. apart. A short dis-
tance above this an “S” curve of the creek cuts across one of the best
faults we have seen exposed in the State. Downthrow to the south.

Up a small tributary in the S. E. } of Sec. 31, the sandstone occurs
in regularly stratified layers with a thickness of from 20 to 40 ft. Be-
neath this are pockets of coal. At one point the coal has shale over it, .
and probably shows its normal thickness. The section here showed:

e
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Ft. In.
Massive cross-bedded sandstone ..................... 15 0
Soft drab clay shale......... ...t 1 0
(016 7. N 7 P 2 0
BODe COAl ...ttt i i e e i e e 6

Just above this the coal shows in the creek bed for 100 ft. with a
maximum thickness of 1 ft., the sandstone cufting the coal out at
either end. Down the creek from where the thickest coal is ex-
-posed the bed divides up as follows:

Ft. In.
Brown sandy shale ..............c.iiiiiiiiiiiinn., (] 0
COAL ..................................... Che e s eeaes e 6
Brown shale ...... oottt iinrinnnennee oo G
COAL .t it ittt et et teaenae o 1
133 1% 1 1
COAL i i i it e i e e e Y
ShALe it e i e e e e e e s 2
L0167 N EA
153 172 ) N 6
COAL ... ... i S ettt 1 3
Bone coal ... ... i e e 6
Drab shale ... ..oviiit ittt iiiriiianneana, 1 0

TUp the main stream again coal has been worked a little on the
‘west bank in the S. E. of 8. W. of Sec. 32. Above this the coals
and sandstone pass under the creek and little or no rock is exposed
‘beyond.

459. SueaRrR CREEK ABOVE Roaring CREEK.—On a small branch
heading in the S. W. of 8. E. of Sec. 29,.coal is being mined on the
Holliday place. The coal ranges from 2 to 4 ft., averaging 3 ft. 4 in.
(Fig. 135). It is a semi-block, blocking well near the outcrop, but
further in the slip tending to become tight with spar, requiring the
use of powder. It is a splint coal. The roof is gray shale, fairly good
away from the crop. Below is 18 in. of bone coal, said to serve fairly
well the purposes of coal. Below that the following section is re-
-ported from a drilling:

Ft. In.
COALbeingworked....................... ........... 3 4
BOne ... e et e e e 1 6
D D 2 - 3 14 0
Sandstone ... ... .. i e i e 15 to 20 0
Blue shale . ....... . it 9 ?
[ 010 - PP 3 K
FIre-Clay ..o i e e e i ? ?
White sandstone .......... ..o, 25 to 30 0
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Ft. In
COAL i i e e e e 2to 2 6
3 07 2 ?
COAL about 70 ft. below worked coal................ 6 0

Has 8 to 10 in. bone on top.

External evidence of exposures shows little or no confirmation of
this section, but rather the opposite. The worked coal is about 40 ft.
below the top of the hill.

Near the head of a branch on the Geo. Nelson place, in the S. E.
of N. W. of Sec. 33, coal has been mined a little. At the only point
exposed it measured 2 ft. 10 in., overlain by 3 ft. of sandy shale or
sandstone and with 1 ft. of dark blue shale below.

In Sec. 27, N. E. of 8. W., 4 ft. of coal is reported on John Lusk’s
place, north side of Sugar creek, not seen. The sections on the Henry
Litsey place, N. E. of 8. W. of Sec. 26, and in a ravine east of there
and on the Cannon place have already been given (]§451-453). On
the Cannon place Mr. Hobbs reported 4 ft. of semi-block coal with 10
to 12 in. of cannel on top. The coal has been extensively stripped
and is exposed at a number of points along the bank. The thickest
coal measured, and claimed by those mining there to be the thickest
known there, was 6 in. of poor cannel coal, overlying 2 ft. of bitu-
minous coal; above these 6 in. of black shale, bony, shows. The coal
has irregular calcite filled slips. Underneath is 2 ft. of drab fire-clay.
In the S. W. of N. W. of Sec. 25, on the old Newlin place, there is
said to have been found two large detached blocks of cannel coal,
containing about 8 cubic feet each. At this point, close to the house,
there is said to be 2 ft. of caking coal, which a short distance below is
reduced to 1 ft. In the N. E. of S. E. of Sec. 24 Mr. Sutton is mining
coal on the W. M. Shoal land. The coal is about 20 ft. above Sugar
creek on Kellar branch and averages 1 ft. 10 in., with 1 ft. 2 in. of
drab shale below and 5 in. of coal below that (Fig. 138). The coal
is a clean, rich looking coal. The roof is drab, sandy shale, good in-
side. The fire-clay is sandy. This coal will hardly pay for working
except in connection with the clay or shale. Two beds of coal are
reported on the Susan Porter place about 20 ft. apart, the lower bed
being at the water’s edge. The upper bed is said to be 10 to 15 in.
thick. S

TownsHIP 16 NorTH, RANGE 7 WEST.

460. LocarioN, ETc.—This corresponds with Washington of the
civic townships. It is for the most part flat or rolling, the streams
not cutting deeply and rock exposures very rare. The exception to

S——
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this is in the southeastern part. The T. H. & L. R. R. crosses the
southwestern corner, the I. D. & W. the northern part of the township.

461. STRATIGRAPHY AND CoaLs.—Exposures and information
concerning the coal measures is practically confined to Secs. 23 to 28,
33 to 36. Secs. 33 and 34, however, contain the well known Sand
creek coal, which has a high reputation. Mr. Warner of the Hills-
dale Clay and Coal Company reports having drilled 180 ft. a mile
east of Marshall, also between a half and a mile south of there with-
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Fig. 139. Sketch map of Sand creek coal field.
Fig. 140. Columnar section of Saod creek coal field.

out finding any coal. The indications along Sugar creek to the north
and Sand creek to the south suggest that the sections not imcluded
in the above number are probably underlain by two horizons at least,
at which workable coal may be found, but that-in this area the con-
ditions were not favorable to the laying down of extensive basins of
workable coal or to their preservation if laid down. The evidence
indicates the presence of basins of workable coal in the sections not
given above, at depths of less than 150 ft., but it also indicates that
such basins will probably be small and detached, with considerable
areas between of thin coals or no coal. We may then confine ourselves
to the sections mentioned: Secs. 23-28, 33-36. The coals of these
sections oceur at three horizons corresponding to the Horizons V, IV
and I of the preceding part of the report. The section along Sand
creek varies considerably. The following seetion by Mr. Cox is prob-
ably as nearly normal as can be given:

21—GroL.
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~ 462. SEecrioN 75. SecTION oN SAND CREER.—Fig. 140 (E. T. C,,
TR, p. 17).

Ft. In. Ft, In. Ft. In.

1. Soil and clay............. 8 0 8 [

2. Drift .......ciiiiiinnt. 26 0 34 0

3. Sandy shale with some flag 30 0 64 0

4. Llmestone ............... 9 0 73 0

5. Bituminous shale ......... .. 6 73 6

6. COAL YV ................. 4 6 4 6 78 0

7. Fireclay ................ 3 0 .. 81 0

8. Bluish argilaceous shale... 15 0 18 0 96 0

9. COAL IV ............... 3 9 3 9 99 9

10. Fire-clay ................ 9 0 100 9
11. Shale and sandstone...... 10 0 110 9

The space between the two coals varies from 9 to 28 ft. The sandy
shale No. 3 appears to be largely replaced by a massive sandstone
which lies unconformably on the limestone and coal. In places the
limestone has been removed and only shale scparates the sandstone
from the coal. Again the shale is gone and the sandstone lies directly
on the coal, while in the 8. W. } of Sec. 27 only scattered fragments
in the sandstone tell of the former existence of the coal.

As showing the variations here may be given the following borings,
of which records were kindly furnished by Mr. Duncan McCullum:

463. SECTION 76. SECTION ON SAND CREEK.—

Ft. In. Ft. In. Ft. In.
1. Surface and clay........... 8 0 8 0
2. Clay and sand............. 9 0 17 0
3. Boulder clay ............. 4 0 21 0
4. Soft clay and sand......... 9 3 30 3
5. Sandstone ................ ..
6. Dark blue shale with streaks
ofironore............... 13 6 43 9
7. Ironore .............co. .. 4 . .. 44 1
8 COAL ............... SN 1 8 1 8 45 9
9. Blueshale ................ 6 2 6 2 51 11
10, COAL ..oovvviiiiinn... 1 0 1 0 52 1
11. Fire-clay ................. 6 0 3] 11

464. SECTION 77. - SECTION ON SAND CREEK.—

Ft. In. Ft. In. Ft. In

1. Surface .......c.cvvvunnnn. 6 0 6 0
2. Clay and sand............. 11 0 17 0
3. Boulder clay .............. 10 0 27 0
4. 0 50 0

Sandstone ................ 23

-
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Ft. In. Ft. In., Ft In.

5. COAL .........ccivuven... 2 0 2 0 52 0

6. Fireclay ................. 5 0 57 0

7. White clayey sandstone.... 3 9 G0 9

8 Blue shale ................ 10 0 70 9

9. Dark blue shale............ 11 0 .. .. 81 9
10. Dark gray shale....... ... 8 0 37 9 89 9
11. COAL ... .coiivriiiinnn.. 1 4 1 4 9N 1
12, Flreclay ..........coiuns

Alorig. Little Raccoon and its branches the outcrops belong to
Division I. The sandstone is here 40 to 50 ft. thick, underlain by
black shale and coal.

- .
> 1
T 4 ,
T o
im .
»
— I
s .
3 33
~ A 6' NRENE KRR 3
141 142 143 144 145
Harrison. Harrison, Batty. Wyandotte, Wyandotte, Bonner. Earls.
No.2. No. 2. No. 3. .
Sec. 33(?). Sec. 3.  Sec.34.  Sec.33.  Sec.3d. Sec. 34. Sec. 35.

Figs. 141-145. Coal V in Sand creek distriot.
Fig. 146. Coal IV ip Sand cre k district.
Fig. 147, Coal I onst of Nyesville.

465. Coar V.—This is the principal coal of the area (see Figs.
141-145). It ranges in working places from 2 ft. 6 in. to 5 ft. in
thickness, without partings. In quality, it appears to be a semi-caking
coal and while coal was being shipped is claimed to have commanded
as high a price in Chicago as the block coal. The coal shows both
face and butt slips well developed but cemented with calcite. The
upper part of the coal is said to be the purest.” Also the thinner coal,
as usual, is purer than the thicker. The following analyses of this
coal by Mr. Cox show its composition:



324 REPORT OF STATE GEOLOGIST.
Sand Creek
Coal Co. Batty.
Fixed carbon ................0vunnn. 45.50 56.00
Volatile combustible matter............ 45.50 38.50
Total combustible matter .......... 91.00 94.50
Ash ... e 4.50 2.50
B X - P 4.50 3.00
Total waste .......cccvriiiinennnn. 9.00 5.50

Two ultimate analyses of coal from the two mines of the Sand
Creek Coal Company gave as follows:

Carbon ... e 76.38 71.03
ASD L e 4.71 3.19
Hydrogen .........c. . it iiiiinrrnnnaes 4.71 5.60
OXFECOIL oottt it i it 12.32 12.64
NIrogen ......cvveveeiennnn. e 1.88 1.54

100.00  100.00

This coal has a roof of limestone, shale or sdhdstone, as shown in
the figures. The roof is usually good. Below the coal is from 3 to
8 ft. of sandy fire-clay.

466. CoaL IV.—This is the lower coal at Sand creek. This coal
approaches more nearly a block coal, being a dull black, showing the
characteristic charcoal faces when split parallel to the bedding. It
may be blocked near the outerop, but requires the use of powder
farther in. The coal shows no partings or free coal, though the top
6 in. is softer than the rest (see Fig. 146). The roof at the only
opening at work is a gray shale changing to blue at the bottom,
with lenticular masses of sandstone at the top of the coal which tend
to come down. Below the coal is 1 in. of fire-clay, then 1 ft. of bone
coal. Drilling on the Harrison place is said to have shown this bed to
run between 3 and 4 ft., but to have a 2 in. band of very hard gray
shale in the center. This did not show where the coal was examined.

467. CoaL aLoNG LiTTLE RaccooN CREEk.—This coal underlies
massive sandstone, but whether it is the sandstone of Division I or
the sandstone which overlies unconformably Coal V on Sand creek
and which was noted there attaining a thickness of 30 ft. or.more was
not determined. The question not having arisen when this coal was
examined, it was assumed that it belonged to Division I and that view
will be taken here t,entatively. This coal was repdrted in thickness
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up to 4 ft. Examination failed to reveal more than 2 ft. of good coal
overlying from 1 to 2 ft. of bone (Fig. 147). An analysis of what
is supposed to be this coal is as follows:

Fixed carbon .......ccitii it iiirrnereennrrnennss 62.50
Volatile combustible matter .................. ... 31.00
Total combustible matter ..................... 93.50
7 -] 4 T 2.00
MoIStUre ... ittt i i ettt 4.50
Total WASte . ......vviiveieiieinnnererasnonsns 6.50

This coal was described by Mr. Cox (E. T. C,, ’69, p. 111) as from
the Buchanan mine on Sand creek. In copying the analysis Mr.
Hobbs assigns it to Sec. 3. As Mr. Buchanan has a mine in Sec. 23,
while no such mine is reported on Sand creek, Mr. Hobbs’s location
is assumed as correct. The roof of this seam varies, in places being
a conglomerate which tends to come down, while in places it is prob-
ably shale or sandstone, and better. The above analysis shows this
coal to contain a very high percentage of fixed carbon. It is a semi-
block, showing both &lips fairly regular, and semi-caking, swelling a
little in burning, but not enough to make good coke.

468. DisTRIBUTION OF CoALS IN SECS. 23-28, 33-36.—Along Lit-
tle Raccoon creek are numerous exposures of the Mansfield sandstone
{see Hopkins), but coal was only noted at two places. On a branch
southwest of Judson, where it has been worked on the Buchanan
place at the section line between Secs. 23 and 26, and north of there
up the same ravine. At Buchanan’s-the coal is worked by a drift, is
2 ft. thick on an average, with 5 to 6 ft. of sandstone and clay over,
making a bad roof. Under it is 2 ft. of bone, then 2 ft. of clay shale,
then fire-clay. The coal in quality is as described above. The coal
up the creek is reported 4 ft. thick, but that includes the bone as
well as the good coal. Down the branch and about 15 ft. below the
Buchanan coal ig reported & 6 in. bed of coal under shale. This
suggests that the Buchanan coal is Coal V.

On the Adam Earl place in N. W. of N. W. of Sec. 35 the same
coal has been worked a little. The coal is 2 ft. thick, overlain with
sandstone or locally with a conglomeritic mass of shale and coal in a
matrix of sandstone. Beneath the coal is one foot of bone (Fig. 147).

Coal has been mined in the S. E. } of Sec. 34, on the Mull place;
also in the S. E. of S. W. of Sec. 34 by the French Mining Com-
pany. In the 8. W, of S. W. of Sec. 34 some coal is mined at
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the old Harrison mine, Coal V. The coal is here from 3 ft. 8 in. to
5 ft. thick fo the south, but to the north will run about 2 ft. 7 in.
Limestone overlies coal, but in drift No. 2 is replaced by sandstone a
short distance in. This coal has the slips 2 ft. 6 in. to 3 ft. apart,
both sets developed, but cemented with calcite. The top 15 in. to 2
ft. is the brightest and best coal, the sulphur occurring in the lower
part, in chunks. Coal IV is here 24 ft. below this bed. This bed
overlies 7 or 8 ft. of sandy fire-clay.

Just north of these openings a short distance is the Batty mine.
Here the coal averages 3 ft., but running up to 4 ft. The coal here
is generally reported as the best in this region. (See analysis and
Fig. 143.) This is one of the oldest, if not the oldest mine, on Sand
creek, having been opened in 1855. The roof is limestone 4 ft. thick,
the floor dark drab fire-clay 2 ft. thick. At the old tipple the lower
seam is 28 ft. below this one, while at the lowest part of the mine
they are only 9 ft. apart.

In the S. E.  of Sec. 33, west of Sand creek, is the old Coulter
slope. In the S. W. of N. W. of Sec. 3¢ Mr. Bonner is mining Coal
IV, which is there just at the level of the creek bottom. This was
in 1897 the only mine here working Coal IV.. The coal was described
above in J476, Fig. 146.

In the N. E. of N. E. of Sec. 33 is the Wyandotte No. 2 mine, one
of the old Sand Creek Coal Company’s openings. This is the only
shipping mine here at present (1897). At the entrance the coal meas-
ures 3 ft. 3 in,, overlain by 6 ft. of fossiliferous limestone and under-
lain by 3 ft. of drab fire-clay. Face slips have direction N. 20° W.
The slips are tight with calcite, but by the aid of powder the coal
may be blocked out along slips. At places the limestone is underlain
by black shale. A short distance in the mine the limestone is replaced
by sandstone, which is said to make as good a roof as the limestone,
but the coal under it carries more sulphur.

In the N. W. of N. W. of Sec. 34 are Wyandotte Nos. 1 and 3. At
the latter the coal is 3 ft. 6 in. thick, with a drab shale roof, above
which is yellow coarse-grained sandstone. At the entrance to this
mine a channel has been cut out of the shale and filled with the
sandstone, which acts as a matrix for a conglomeritric mass of coal
and shale (Fig. 145). Up this same fork a short distance in the S. W.
of S. W. of Sec. 27, the section shows (Sect. 78):

Ft.
1. Massive yellow sandstone................. ..., 10
A > § T 4 U S 3
8. Gray shale...... ...t 6
4, COAL V i et et i e 2
5. Gray sffale and hidden............oiiiiiiiii e, 12

S—

o
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A quarter of a mile further up the massive sandstone shows a thick-
ness of about 30 ft., the lower 8 ft. being shelly with patches of shale
and irregular masses of coal (see Fig. 14 of Part I).

In about the center of Sec. 27, 3 ft. of coal shows on John Pugh’s
place just at drainage level. Sandstone overlies the coal, which would
seem to be Coal V. Coal is also worked a little in the N. E. of N. E.
of Sec. 28 by Peter Rutledge.

- TowxsHIP 15 NORTII, RANGE 7 WESsT.

469. Locarion, Erc.—This township includes the eastern two-
thirds of Adams of the civic townships. The township is considerably
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cut up by Little Raccoon creek and its tributaries. Only a limited
number of exposures were observed. The C. & S. E. R. R. crosses this
township from north to south, the T. H. & L. R. R. crosses the north
and west sides of the area. '

470. STRATIGRAPHY AND CoaLs.—This township appears to be
much like the preceding in its stratigraphy and coals. In the northern
part the sections are essentially similar to those about Sand creek.
The following section was obtained in Sec. 33 along Lakey’s branch.

471. SEc. 79. SEoTION ON LAKEY’S BRANCH.—Sec. 33, Fig. 149.

Ft. In. Ft. In. Ft. In.

1. Limestone, not seen in place .. .. ..
2. Light drab clay shale...... 8 o+ .. .. 8 0
3. COALV .............. 2to 2 6 2 6 10 6
- 4. Coal shale, and pyrite...... .. 6 11 0
~ 5. Llght drab fire-clay........ 2 0 13 0
" 8. Gray shale, in places thin ’
beds of sandstone........ 15 0 R .. 28 0
7. Gray sandy shale.......... 3 0 20 6 31 0
8. BONE COAL ............. .. 10 0 10 31 10
9. Black bituminous shale with .
streaks of coal........... 9 o .. .. 40 10
10. Drab fire-clay with streaks
of coal .........i.isuuinn 1 0 . .. 41 10
11. Gray shale ................ i 0 .. .. 4 10

Ft. In.
Light drab sandy shale .......................... ... 10+ O
COAL IV ... . it et 1 6
Dark bituminous shale ................... ...t L. [
Gray shale with sandstone bands.................... 3 0
Shaly sandstone . ............oii i, 2 0

472. CoaL V.—This coal here is much the same as on Sand creek.
A parting 2 ft. from the bottom is reported occasionally. As on Sand
creek, the top is usually the best coal. It is overlain by limestone,
sometimes immediately, sometimes up to 12 ft. of shale comes between
the coal and the limestone. The limestone makes a.good roof, the
shale usually a poor roof.

473. CoaL IV.—No note of this coal was made in the northwestern
part of the township. Elsewhere it appeared to be thin or only rep-
resented by black shale except in Sec. 35, where the section in Fig.
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153 was obtained. 'The details were not determined at that point,
but it was reported all good coal. An analysis of this coal by Mr. Cox
gave as follows:

Fixed carbon . ......c.iiintitinr v eennnans 48.50
Volatile combustible matter ................... ... 42.50
Total combustible matter ..................... 91.00
ASH, WHItE . \ovtieeai e [ 1.00
CMORSEULE v v ot ev et e ettt et e 8.00

Total WASEe . it ittt i it e 9.00

This shows an excellent quality of coal.

474. Division I.—Consists as usual of Mansfield sandstone with
some coal below. None of this coal has been seen, though it has
been worked a little at several places. It is usually reported as pockety
and too thin to pay to work, except in a very small way.

475. DistriBrTioN oF CoAL IN SEcs. 3,4, 5, 8 AND 17.—In the N.
E. of N. W. of Sec. 3 Coal V has been mined a little, but not of late
vears, probably mined out. In the S. W. of N. W. of Sec. 3 a small
drift on the outerop of Coal V was being started in 1897. In the N.
W. of N. W. coal has been extensively mined on the Harrison place.
See section, Fig. 141. Coal IV is 15 ft. below here, or about on a
Jevel with the bottom of Sand creek.

In the N. E. of N. E. of Sec. 8 Coal V is being worked on the Lee
place by Walker & Co. The coal ranges from 2 ft. 4 in. to 3 ft. 6 in,,
averaging about 2 ft. 6 in. (sce Fig. 151). It has limestone over, which
makes a good roof. Fire-clay below. Requires powder to mine.
Mined by shaft 36 ft. deep to reach coal, which is just about at level
with Williams creek. At an outcrop in the creek the coal runs from
2 ff. 3 in. to 3 ft. thick. In the N. E. of N. W. of Sec. 8, Coal V
was formerly reached by an 80 ft. shaft on the B. W. Shackleford
place.

Going down Williams creek, the coal keeps near the creek level in
Sec. 17. It is now being worked by a slope by the Williams Creek
Coal Company in the S. W. of 8. E. of Sec. 17. The coal there
ranges from 4 ft. to 5 ft. 4 in., with an average of about 4 ft. 5 in.
The roof is a gray shale 3 to 12 ft. thick, overlain by limestone, and
is very poor. In places the limestone comes down on the coal. Fire-
clay below coal. Top is rich, good coal, bottom contains some sulphur.
In places there is a parting of sulphur and.dirt 2 ft. from the bottom.
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Coal is worked here winters on the John Neal and Bordman places,
and was formerly mined on thc Reeder place. The coal is said to
run to a crop in the Williams Coal Creek Co.’s mine, except to the
northwest,

476. DistriBuTION OF CoAL IN SECS. 33-36.—In Sec. 33, the sec-
tion along Lakey’s branch was given in §471." The lower coal outerops
near drainage level on the T. J. Hancock place, N. W. of S. W: of
Sec. 33 and on the P. Brewer place, S. W. of S. E. of Sec. 33. On
the John Wallace place, S. E. of S. E. of Sec. 33, the upper bed, sup-
posed to be Coal V, has been drifted upon. It is here some 18 ft.
above the creek. At onc opening it measured from 2 ft. to 2 ft. 6 in.,
with 6 in. of coal, shale and sulphur below, in places. The roof is a
light drab clay shale that does not look as though it would stand well
if wet. Fragments of limestone noted near the mouth of one of the
entries suggested the presence of that bed above the coal, but it was
not seen in place. These drifts arc in a syncline or basin, and the coal
in the center may be thicker than that measured. Just west of wherc
the railroad crosses the wagon road this coal is just on a level with the
railroad, and is reported to run from 0 to 3 ft. thick. On the Mary
McAlister place, S. W. of S. W. of Sec. 34, a 50 ft. drilling is reported
to have gone through 4 or 5 ft. of coal at a depth of 33 ft., shale being
encountered all the way to the coal.

In Sec. 35 Coal 1V? is at drainage level and has been extensively
stripped on the Pruitt place, 8. W. of N. E. Coal was not seen, but
the roof seemed to be a reddish brown fissile shale. In the N. W. of
S. E. of Sec. 35, on the Jackson Necvins place, the coal is several
feet above the branch and has been drifted upon at several places.
The section there showed (Sect. 80, Fig. 153):

Ft.  In.
1 Grayshale ................ .. ... i 3 0
2. Drabshale ........... .. ... . .. . [ 0
3. COAL IV? Lo 5 4
4. Black shale .......... ... ..o (i}
5. Shale into gray shaly sandstone.................. 6 6

In the 8. E. of S. E. of Sec. 35, on the Williams place, the same
coal exposed a thickness of 4 ft., but of very poor quality on the crop.
It was overlain by light drab shale. .

In the S. W. of S. W. of Sec. 36 this coal has been stripped a little
at a couple of places, but is thin. _ :

The evidence, while showing fairly thick coal at several places,
does not give much warrant for believing that large basins exist in this
area.
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477. DisTRIBUTION OF CoOAL OVER REST oF THE TowNsHIP.—It
is only fair to suppose that small basins of workable coal may yet be
found in this township in addition to those already mentioned, but
the evidence is not very strong in that direction. The horizon of the
lowest workable coal is above drainage in the northeast corner of the
township, and along Leatherwood creek in Secs. 15, 22, 14 and 23,
and not far below the level of Little Raccoon creek probably in any
part of the township, so that the fact that more workable coal has
not been found does not augur well for much of it being found in the
future. Coal IV? has been found on the Wilkinson place, S. E. of
N. W. of Sec. 12. The coal is reported 2 ft. 6 in. thick, but bony.
Below this is 20 to 30 ft. of sandstone of Division I, the lower two
or three feet being full of sheets of coal. Below that is 10 to 12 ft.
of drab shale. On Leatherwood creek is an exposure of Mansfield
sandstone. Though not seen, coal is reported to have outcropped and
to have been mined under this sandstone on the Nevins place in the
S. W. of S. W. of Sec. 14, and Lee Overpeck place in the N. E. of
N. W. of Sec. 23. Claimed to have proven to be only in small pockets.
In the S. W. of S. E. of Secs. 23, on the Overpeck place, a drilling is
reported as going 100 ft. through drift into 1 ft. of sandstone, then
1 ft. of coal with fire-clay below.

At Rockville a well was drilled 2,100 ft. to Trenton rock; the upper
part of this well was as follows:

In.,
)8 § 6 PN 86
Gray Sandstone . ..... ...ttt it i e 44
Brown shale, bottom of coal measures?.................... 25
White sandstone ........covuiiiiiin i i 110
White shale ", ... ... ot i i e 25
Black shale . ... . it it 105 -
White sandstone . ........ .0 ..ttt i 50
LAmMeStORe . vttt i e e i i, 170

TowxsuiP 14 NorTH, RANGE 7 WEST.

478. LocarroN, ETc.—This township corresponds with Raccoon
of the civic townships. The broad valley of Big Raccoon crossing the
center of the township and of Little Raccoon crossing its northwestern
corner with the intermediate and adjacent area flat or rolling, are its
main topographic features. The C. & S. E. R. R. crosses the township
from north to south in the center; the T. H. & L. R. R. touches the
northwestern corner.
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creek. In the last named area the section is similar to that in northern
! Clay county, the type arca. A section typical of this area would be
' as follows:
480. SEecTioN 81. 'SEcTioN of SupERTOR No. 2 SHAFT.—Sec. 85,
Fig. 158.
Ft. In. Ft. In. Ft. In.
yi 1. Surface ........covvnn... 60 0
r Division V—
2. Black shale ...... 5 ft. to 10 0 70 10
3. COAL YV ......... 4 ft. to 4 6 4 6 75 4
4, Clay ..onoeinn. ‘4ftto 5 0 .. .. 8 4
Division IV—
5. Shale ................... 15 0 20 0 95 4
6. COALIV ............... 4 4 4- 4 99 8
7. Fire-clay ......... 4ft.to 5 0 104 8
Division ITI— . )
Uk 8. Sandy shale ............. 16 0 .. .o 120 8
\ 9. Brown shale ....10 ft. to 12 0 33 0 132 8
10 COALIII .....ooivaee.. 3 6 3 6 136 2
11. Flre-clay ......... 1in. to .. 2 2 136 4
Division [I—
12. COALII bone............ 2 4 2 4 138 8
18. COALIIgood............ .. 8 .. 8 140 4
!‘ : 14. Shale .......oooiieieenn. ..
The limestone over Coal V does not appear in this section, but |
occurs abundantly a mile down Otter creek across the Clay county line.

1 ! In the shaft of Superior No. 1 Mr. Zellar says that between Coals V
and IV the section was (Sect. 82):

In,
1. COAL Vo ittt ittt s enesaetenseeeranenae ou
2. Blue Shale . ... it et et e 18
3. Limestone ........ ..ttt it i it 2
4, Blueshale ... .. ... .. ittt ittt 14
B, COAL IV ittt e ettt st atanaaaanss 5

At Minshall, in Secs. 7 and 8, the following section shows in the

bluff:
156 157 158 159 ! 481. SEectioN 83. SECTION OF BLUFF AT MINSHALL—Sec. 7,
Minshall,  Minshall,  Superior, . Fig. 159. ’
ol Migehgll Superior Quicropat - g
Sec. 17. Sec. 8. Sec. 35. Secs. 7 and 8. Fe. In.
Figs. 156-159. Columnar sections, T.14 N, R.T W. _ To IFRKE ottt et e e 30 0
2. COAL . e e e 2 6
. : B FIPe-ClAY « ottt e
479. SrraTiGRAPEY.—The coal data here occurs in three com- ’ 4 Blllf;(sﬁle : i g
paratively isolated areas. In the northeastern corner of the town- 5. LMCSEONE v oom o2 g
ship, in the valley of Little Raccoon creek, and in the valley of Otter . ; 6. Drab shale ... ..c.vutitit i e 6 0
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The position of this limestone is of considerable importance, as it
appears to be the limestone met all through northern Parke and south-
crn Fountain counties. Two deep drillings have gone entirely through
the coal measures.

482. SECTION 84. SECTION OF DIAMOND DRILLING NEAR SHAFT
No. 7.—Sec. 17, Fig. 156.

Bt In. Ft. In. Ft In.
1. Surface ................... 4 0 4 0
2. Tive-clay ................. 3 ] 7 0
3. Black shale ............... 8 0 .. .. 15 0
4. COAL .................... 1 6 1 6 16 6
5. Fireelay ................. 4 6 20 0
6. Black shale. ............... 2 6 23 6
7. Blue limestone ............ 3 0 26 6
8. Light clay shale........... 9 ¢ T3 0
9. Grayshale ................ 24 0 .. .. 60 0
10. Dark blue shale........... 23 6 67 0 83 6
11, COAL .......ovvii... 0 6 0 6 & 0
12. Fire-clay ................. 3 8 87 ¢
13. Black shale, ¢oal mixed.... 2 0 89 6
14. Fire-clay ............. .. 4 6 .. .. ez 0
15. Black shale ............... 9 0 19 0 103 0
16. COAL ..... e e 0 6 0 6 103 6
17 Fhre-elay .................. 4 0 107 6
18. Gray sand shale........... 5 0 112 6
19. Blue sand shale............ 12 6 125 0
20. Gray sandstone ........... 31 0 156 0
21. Black shale ............... 120 .. .. 1688 0
22. Dark blue shale ........... 13 6 78 0 181 6
238. Softcoal .................. .. 8 8 182 2
24. FKireclay ................. 2 10 185 0
25. Gray sandstone ........... 55 0 240 0
26. White limestone ........... 76 0 316 0
27. Gray sandstone ........... 5 0 321 0
28. Wlhite limestone mixed with
clay shale ............... 49 0 370 0
29, White crystallized limestone 70 0 440 0
30. Dark brown sand shuale.... 6 0 446 0
31. White limestone ........... 10 0 456 0
32. Dark blue sand shale....., 10 0 466 0
33. White erystallized limestone 24 0 490 0
34. Dark gray sandstone....... 6 0 496 0
35. Limestone ................ 2 0 498 0
36. Gray sandstone ........... 113 0 611 0

This section goes well into the Lower Carboniferous, the bottom of
the coal measures being just below either No. 24 or 25. I am dis-
posed to say the former and to consider the sandstone of No. 25 as of

—— e e
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Kaskaskia age. That, however, would imply an unusual thickness for
that formation for this region, so that such a corrclation must be
considered doubtful. This shows two small coals below the limestone.

483, SgcTiON 85. SECTION OF BORE NEAR MANWAY OF SHAFT
No. 3.—8ec. 8, Fig. 157.

Ft. In. Ft. In. Ft. In,
1. Surface, sand ............. 11 0 .. .. 11 0
2. Sandstone and fake ....... 13 6 .. L4 6
3. Blueshale ................ € 0 .. .. 30 6
4. COAL V? ....... ...t 3 G 3 6 34 0
5. IMre-clay ....eeeiiiiinn. 5 0 .. .. 3 0
6. Dark gray shale........... € 3 11 3 45 3
7. COALIV? .........iivut 4 4 4 4 49 1
8. Hard fire-clay ............. 5 3 . 54 10
9. Light gray shale with
streaks of sandstone....... 4 0 .. 58 10
10. Hard coarse sandstone..... 4 2 .. 63 0
11. Light gray sandstone...... 4 4 17 9 67 4
12, COALIIL? . ...vivnnnn.. 1 9 1 9 69 1
13. Itire-clay .....evvvvvio.n 3 6 Lo T2 7
14. Light gray shale........... 2 8 .. % 3
15. Sandstone with streaks of
white shale ............. 30 0 105 3
16. Hard white sandstone...... 33 0 138 3
17. Light blue sandy shale..... 25 4 163 7
18. Gray shale changlng to blue 18 6 182 1
19. Gray sandstone ........... 5 4 187 5
20. Gray shale ................ 1 0 188 5
21. Gray sandstone ........... 9 2 .. .. 197 7
22. Dark gray shale............ 7 8 136 2 205 . 3
23. COAL 1? ........ou.. 0 4 0 4 206 1
24, Black shale conglomerate... 3 8 209 3
25. Gray sandstone ........... 26 4 235 7
26. Hard flinty conglomerate
- full of little pebbles...... 16 6 .. .. .252)_ 1
27. Light gray limestone....... 14 3 .. .. 266 4

No limestone shows at the top of this section, so that there arises
the question, Does Coal No. 4 of this section correlate with Coal No.
4 of the previous section, and that with the coal outcropping above
the limestone in the creek bank above Minshall? {The conditions
were not as carefully examined as could be desired, as the importance
of the question was not appreciated at the time, but it seemed to us
that Coal IV of this section came below the limestone No. 7 of Section
No. 84, and either is not represented in that scction, or it may be
represented by Coal No. 11, if the black shale and coal mixed, No. 13, .
be considered the equivalent of No. 7 of this section.) In tha: case
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the limestone would be the limestone above Coal V, and the coa) at
Rockville, Sand creek, Yeddo, Silverwood, etc., would be Coal V
as assumed in the report. This further implies the absence of Coal
III over all that territory, indicating an overlap during the coal meas-
ures. It must be acknowledged, however, that the proofs of this are
far from conclusive, the evidence at many points suggesting strongly
that the first coal below the limestone is Coal 1V. The balance of
cvidence seemed to favor the other theory.

On account of the differences in thé coals of the three areas men-
tioned above, it will be convenient to divide the discussion up accord-
ingly. The township will, then, be discussed by quarters, beginning
with the N. E. , Secs. 1:3, 10-15.

e L I T~ T
S : aF ¥t

M;r‘h

rey.a
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2'Coalm? ; . .
. Black "rC'roa/fs 5
“Diamone  ec o
Sec. .

Fig. 160. Sketch map of N, E. partof T.14 N.,R.7 W,
Figs. 161-163. Coal sectious iniN. E. part of T. 14 N., R.7W.

484. Coar 1N Sgcs. 1-3, 10-15.—There appear to be three coals
in this area, corresponding to I, ITX and IV, or IV and V. The lower
of the two upper coals is the only one worked. Im its structure it re-
sembles Coal I1T of the type area. It and the coal above, however,
are thought to correspond with the coals about Minshall which have
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provisionally been called Coals IV and V, so that those numbers will
be used to designate them here. The outerops of Coals IV and V,
as thus understood, occur along Stronger’s branch or its tributaries.
As shown in Figs. 161-163, Coal IV is usually represented by from
2 ft. to 2 ft. 6 in. of good coal with a foot or more of bone coal below.
The roof ranges from shale to shaly sandstone. It appears to be a
block or semi-block coal, and as a rule has a good reputation. It
may be doubted if it can be found of sufficient thickness to work on a
large scale. 'The upper bed has been worked in one or two places,
but was not well exposed. At the Remington bank it showed a thick-
ness of at least 2 ft,, with a Llue shale roof. Along Stronger’s branch
Coal IV seems to be above drainage along its whole course in this
township, occasionally rising 10 to 20 ft. above the creek. Coming
down the creek in the N. W. } of Sec. 1, an outcrop is noted near
the township line on the Jacks place, then below a short distance the
Mansfield sandstone shows an exposure of massive stone 10 to 15 ft.
thiek. Further down, near the half-mile line, the sandstone just shows

in the branch bottom, with this section above (Sect. 85):

Ft. In. .
1. Slope of hill. ... ..o i i i 50 0
2. Shaly sandstone and fake...................... ... 8 0
3. I AKe i e e e e 1 0
4. Black bituminous shale, jointed................... .. - 0
B, COAL IV i et e et s 101,
6. Drab to gray sandy shale running into sandstone
at the bottom. ... ... i 8 0
{ PN

Along the branch that enters from the northwest Coal IV is exposed
at two places. On the Mathew White place, the good coal is 2 ft.

“thick, with sandy shale above and bone below. The coal is here just

above drainage. On the Wm. Wells place the coal is 15 ft. above
drainage. The coal shows a thickness of 2 ft. 6 in. up to 3 ft. in the
few feet the drift has yet gone. But the coal appears to be disturbed
and may not retain ‘hat thickness. The roof is shale, resembling
fake; below is 6 in. to 1 ft. of fire-clay, then massive sandstone as in
the main fork in Sec. 1. A little coal has been dug at both these
places. A quarter of a mile below the section given above the strata
rise again, exposing 15 ft. or more of massive Mansfield sandstone.
Up two branches from the northeast, coal has been worked a little on
the Payne place and was being worked in 1897 on the Wilson place
(Black Diamond mine), S. E. of N. W. of Sec. 1. At the latter place
the coal is at drainage or below. It measured 2 ft. in the entry and

= 22—GEoL.
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is reported as 2 ft. 6 in. through most of the mine. It appeared to
have open clay slips, and appeared to be a true block coal. Reports
give it a good name; the roof is a brown clay shale.

In the N. W. of S. W. of Sec. 12, coal is reported to have been
worked on the Wm. Muir place; being 2 ft. 6 in. thick, with bone
below.

Openings have been made to this coal in the S. W. of 8. E. of Sec.
10, on the Wm. Crooks place, where it measured 2 ft. 3 in. with 15 ft.
of yellow to drab-shaly sandstone above, making a good roof, and 1 ft.
4 in. of bone below, with 1 ft. of drab fire-clay still below (see Fig.
162). It has also been opened up by Mr. John Johns in the N. W. of
N. E. of Sec. 15. It measured 2 ft. 3 in. in thickness, and appears
more like a rich caking coal than a block (see Fig. 163). It is overlain
by 8 ft.+ of drab to yellow sandy shale and underlain by 1 ft. of bone,
then by a drab fire-clay. Coal is also reported to have been found on
the Martin farm and other places up this hollow.

In the 8. E. of N. W. of Sec. 15 Coal V was formerly mined on
the Remington place. This coal appeared to be 20 or 30 ft. above
Coal IV. Only 2 ft. of coal was exposed, with a little blue shale for a
roof, with boulder clay above that. In the S. W. } of Sec. 15 Coal
IV has been dug into at a number of places, but was not exposed
when visited. The coal here lies about 10 ft. above the bottom of
Big Raccoon. Between two places, not far apart, where coal has been
dug, a 15 ft. bluff of ycllow sandstone appears to occupy the horizon
at which coal is mined a few rods on either-side. At the eastern of
these two places the coal appears to have had over it a yellow sand-
stone somewhat similar to that in the bluff, otherwisc the position of
the coal would indicate it rose over the sandstonc of the bluff. It

leaves in doubt whether the sandstone of the bluff belongs to Division -

I, but we are inclined to think it does. An outcrop was reported on
the south side of Big Raccoon creek on the Jas. Miller places in Sec.
13 or 14.

The sandstone of Division I has already been referred to as out-
cropping at various points along Stronger’s branch and probably
across Raccoon creck from Bridgeton. A boring by Mr. C. Caldwell,
described as “at Bridgeton, north side, in bottom of strecam; crossing
of North and South Railroad (C. & S. E. R. R)),” appears to have
found Coal I. It is as follows:
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485. SEecrioN 86. SECTION IN RaccooN CREEK BOTTOM AT
BripeeToN.—(B. C. H., p. 376).

rt.  1In.

Lo Drift o e e 8 0
2. Gray boulder clay .......... ..ot 5 0
3. “BLOCK COAL” ..ttt ittt i i 2 6
4. Fire-clay «.ooviiiiii i e e e e 6
5. “BLOCK COAL” ... ittt ineaaans 2 G
6. Fire-clay ....oooniiniii i e 10 0
T.o8hale ... e e 1 2
8 IHre-Clay ...vvvriiiii i e e 1 0
0

9. Sandstone, gray . ......o.iiiii i 1

It is hardly necessary to say that this section is not corroborated
by external evidence.

Another ‘boring by Mr. Caldwell, “one and a half miles north of
Bridgeton,” gave as follows:

486. SecrioN 87. SECTION ONE AND ONE-mALF MILES \TORTH
oF BripgeTON.—(B. C. H., p. 376).

. Ft. In.
1. Surface drift ............ e e e 2 0
2. Boulder elay ............. e e e e e, 3 0
8. FIre-Clay «.uvvuvrvriineiiiieiaininnnnn, e 10 0
4. Clay shale, sandstone and shale.......... SN 0
5. Dark shale ............ .. ... iiiiiiiini... . 3 0
6. Streak of burnt coal, sandstone, dark shale and
shale .................... e e et e 20 6
7. Ye!low sandstone . ............ i 5 6
8.. Blue sandstone with streaks of shale. .. ... e 2 0
9. Graysandstone .......................... e 5 0

w

10. White limestone ............ .ot iiiinnnnnnns .

487. CoAL IN SECS. 4-9, 16-18.—The information from thesc sec-
tions practically comes from Secs. 5, 8 and 17. At least four coals
underlie or outcrop in this area, as shown in the columnar sections
given above. Of these the principal coal oceurs a short distance below
the limestone and is apparently the same as the main coal at Sand
creek. It is being mined at the McIntire bank, in the N. E. of N. W.
of Sce. 5. It therc ranges from 5 to 6 ft., with an. average of 5 ft. 6
in. (I'ig. 167). It shows a knife-edge parting 2 ft. from the bottom.
This is a semi-block coal, the face slips showing the full depth of the
coal, the butt slips being less regular. They are tight, cemented with
calcite and require the use of powder in mining. 'The coal is dull
black in color, with some bright streaks, and shows some sulphur.
The roof is a black sheety shale 3 to 12 ft. thick, overlain by lime-
stone. It makes only a fair roof, requiring close timbering, a few
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inches always coming down. The coal here is estimated to be some
20 ft. below the bottom of Little Raccoon creek. The coal is said to
be all right to the west and northeast and to improve to the north-
west. Whether this is only a pocket or part of an extensive basin
cannot be told as yet. It was formerly mined by Mr. Beal in the
N. W. of N. E. of Sec. 5 by a shaft 30 or 40 ft. deep. Outerops of

coal were reported at a number of places in the S. 3 of Sec. 5. "In -

the S. W. 40 of Sec. 8 the coal above the limestone outcrops and
is worked by Mr. Gatt for local trade. It averages there 2 ft. 6 in,,
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Fig. 164. Sketch map of N, W.partof T.14N,,R. 7T W,
Figs. 165 and 166. Sections of upper coal at Minshall,
~ Figs. 167 and 169. Sections of Coal V at Minshall.

with 3 to 6 in. of bone below. It has a 2 in. splint in the middle
and is a semi-block, with tight slips containing calcite. The roof is
fake, said to be 25 to 30 ft. thick; below is fire-clay and the section
given above, Fig. 166. - This is said to be a non-caking coal, though a
little richer than the coal about Brazil. Where exposed in the creek
here the limestone is very fossiliferous and is broken by joints into
blocks from 2x24x10 ft. up to 4x24x15 ft. This top coal has been
worked on a small scale at a number of places in the banks of the
ravines above Minshall. The main coal here lies at a depth of from
40 to 90 ft. below the bottoms of the drains. The known body of coal
here has been worked out by the Parke County Coal Company through
their shafts, Nos. 3, 4 and 7. It is described as an excellent article

13
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of semi-block coal, ranging from 3 ft. to 5 ft. 10 in. in thickness,
giving good satisfaction wherever used. It is said that in mine No. 7
the limestone came down on the coal, making the roof all over the
west side of the mine; also that in places the ecoal is underlain by bone
coal with a thickness of up to 2 ft. In No. 4 the limestone is said
to have been only 10 ft. above the coal. Some drilling has be?n
done in the neighborhood of these mines in hopes of finding other
basins, but as yet without result. We are not, however, convinced
that other ba’,_sin,é will not be found adjacent to the area worked out,
and should not be surprised if further exploration showed considerable
workable coal in this quarter township.

Fig. 170. Sketch map of 8. E.cornerof T.14 N,, R. 7 W.
Fig. 171. Section of Coal V at Columbia No.2 mine.

488. CoAL IN SECS. 22-27, 34-36.—This is at present one of the
most important, if not the most_important, mining centers in Parke
county, and it is likely to continue a large producer for many years.
The three beds of block Coal V, IV and I1I are developed here, Coal
V, however, being very limited in area. This is part of the well known
Brazil block coal (major) basin. A section at Superior (or Columbia)
No. 2 shaft (480) shows the stratigraphic relations of the beds. As
noted in that section, the drift was 60 ft. deep. Coal V, though rang-
ing from 4 ft. to 4 ft. G in. at Superior No. 2 shaft, was only found
there on about 15 acres.

489. CoaL IV.—(Figs. 172-175). This coal avcrages 4 ft. 6 in. in
thickness, running up to over 5 ft., with a bench mining 1 ft. to 1 ft.
6 in. from the bottom. Two analyses of coal from these mines were
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recently made by Mr. Noyes, though whether from this bed or the
lower bed is not stated. The samples were from the (A) Columbia
or Superior No. 2 mine of Teller, McCleland & Co. and the (B) Me-
Intosh No. 1 mine of 1. McIntosh & Co.

172 173 174 175 176 177 178 179
X . Drilling. Drilling.
Columbia, Columbia, Standard. Otter Cr. Columbia, Otter Cr. Standard. Archer.
No. 2, No.1. C. Co, No. 2. C. Co.
Sec.35. Bec.35. Sec.35. Sec.26. Sec. 35. Seo0.26.  Sec.35. Sec. 36.

Figs. 172-175. Sections of Coal IV in S. E. partof T.14 N.,R.7W.
Figs. 176-179. Sections of Coal IIl in S.E. partof T.14 N.,R.7T W,

A B
Fixed carbon ......................... 52.77 51.01
Volatile combustible matter ........... 36.75 36.69
Total combustible matter .......... 89.52 87.70
Ash o 3.01 4.09
Moisture .......... ... .. i, 7.47 8.21
Sulphur ........ ... .. . ., 0.57 .95
Total waste ....................... 11.05 13.25

Pounds of water evaporated per pound of coal: A, 13.4; B, 13.1.

The (A) analysis shows a higher percentage of fixed carbon than
any of the other analyses made by Mr. Noyes of Indiana coal. It
also leads in evaporative power, (B) not being surpassed in that re-
spect by any of the other analyses. These analyses indicate one of the
best power coals in the State. It should also serve well the other pur-
poses of coal use. This coal does not block out as it does nearer Brazil,
as in some places the slips do not show at all, and usually the slips
contain caleite, being in some cases mined by shooting on the solid.
This coal usually has a shale roof ranging from fair to good, though
much subject to being cut out. In some cases the roof all holds up;
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in others as much as 6 or 8 in. comes down. The fire-clay below is
4 to 6 ft. thick, the upper 2 ft. being good, the lower part tending to
be full of boulders.

490. Coar III.—(Figs. 176-179). Coals III and IV range from
30 to 50 ft. apart, the latter figure representing probably the greatest
separation in the Brazil fleld, and occurs about a quarter of a mile
north of Columbia No. 1. Where so much separated, a little bone was
noted 17 or 18 ft. below Coal IV, this at first being taken to be Coal
IIT.  Coal III ranges about a foot less than Coal IV in thickness,
but, as about Brazil, is of a better quality. As there, it shows a
smooth parting 6 to 10 in. from the top, the coal above being softer
and richer and inclined to cake in burning. The roof is generally
shale and usually good. Below the coal is Coal II, usually separated
from Coal III by one or two inches of clay or white shale—ranging
from 0 to several feet—and consisting of bone coal underlain by good
coal. At the Standard mine 4 ft. of shale is said to come between the
bone and good coal. In places this bone is pure enough to be used
as fuel where a large quantity of ash is no detriment. This bed is apt
to be hilly, but without the coal becoming much reduced on the hills.
Faults of from a few inches to 2 ft. are not uncommon in this district.

The depth of the coal at the different mines is as follows: Colum-
bia (Superior) No. 1—Coal IV, 92 ft., coal 5 ft. thick; Coal III, 3 ft.
10 in. at 129 ft. Columbia (Superior) No. 2—Coal 1V, 4 ft. 4 in. at
90 ft.; Coal III, 3 ft. 6 in. at 128 ft. Standard Mine—Coal IV, 4 ft.
6 in. at 78 ft.; Coal III, 3 ft. 8 in. at 124 ft. 6 in. McIntosh No. 1—
Coal 111, 125 ft. deep.

In Sec. 26 considerable drilling has been done and a shaft was
started by the Watson Coal Company, but encountered a bed of
quicksand which delayed the work, and the property has now passed
into the hands of the Otter Creek Coal Company. These drillings
show Coal IV to vary from 3 ft. 2 in.-to 5 ft. 2 in. in thickness at
depths ranging from 95 to about 125 ft.; Coal III varies from 0 to 4
ft. 7 in., averaging about 3 ft. 8 in. and occurring at depths of from
123 ft. to 152 ft. Toward the northwest Loth beds are cut out and
replaced with drift, and three holes south of the center of the scction
show Coal 1V cut out. One hole shows a combined thickness of 9 ft.
9 in. of coal.

In the S. E. } of Sec. 36 both Coals IV and III are cxposed on
the old Archer place. Coal IV, however, was found just under the
drift, and had been eroded so as not to be workable where tested.
Coal IIT at several openings showed a thickness of only 2 ft., under-



344 REPORT OF STATE GLOLOGIST.

lain by 1 ft. of bone and 2 in. of coal. It blecked well and appeared
of good quality. Over it is 4 ft. of blue shale, then 5 ft. of fake,
with a 25 to 30 ft. hill still above.

In the S. W. } township no coal was reported. If is probably
underlain by Coals III?, IV and V, and it is quite probable that over
much of the area at least one of them rcaches a workable thickness.
The dip is probably quite strong, carrying them to a considerable
depth, so that Coal VI is caught in the southwestern section.

{

- ey
TownNsHIP 17 NOoRTH, RANGE 8 WEST.
491.  Locarion, Erc.—This township covers most of Liberty of

the civic townships, the southeastern corner being in Penn. Sugar
creek crosses the southeastern corner, Rush ereek runs from north to

184 185 186
Nolan. Raridan.  Russel.
Sec, 24 Sec. 24.

eo. 3. See

N
[#]

Stilsel

’?usseﬁ

A
= &

o Rusael
Sec.

Fig. 180. Sketch map of S. E. corner of T. 17 N., R.8 W,
Figs. 181-183. Columnar sections in S. E. corner of T.17N, R.8 W.
Figs. 184-186. Coal sections in 8. E. corner of T.17 N.,R.8 W.

south through the center and Wabash Mill creek through the western
part of the township. The topography is broken along the streams
and rolling along the divides. As coal outerops are very few and
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scattered, so that in many cases it is difficult to correlate the coals of
one area with those of another, it will be convenient to consider them
by districts, based on drainage of the main streams as given above.

492. CoaL MEasures oN Sucar CrReEek.—The coals in this dis-
trict are comprised in Secs. 23-26, 35, 36 (see Figs. 180-186).

The coal of this distriet is very irregular, due apparently to this
being in the path of the old Coxville carboniferous river, met with at
Silverwood. Not enough detailed work was done to settle this ques-
tion definitely, but from what was noted we were led to surmise that
the old river channel crossed Sugar creek at Rockport. The resem-
blance of the sandstone filling to the Mansfield sandstone exposed both
up and down the creek and the failure to find just the data needed
renders this opinion somewhat doubtful. There is, however, some
outside data that tend to confirm that theory; principally, that this
old filled channel is plainly exposed at Silverwood, and the appearance

-of certain sandstones in Sec. 5 of this township indicate that the chan-
nelwas notvery far away. Evidences of it are next met to the southeast
along the middle course of Roaring creek and in the region of Sand
creek. Rockport is in the line hetween these places and is moreover
the only place along Sugar creek where such a crossing appears to
have taken place. The scction at the quarry at Rockport shows:

SecTioN 88. SECTION AT THE QUARRY AT RockporT.—Fig. 182
(T. C. H, p. 256).

Ft.
110 Y P 2to 6
Mlcaceous sandstone . .......... ittt ittt 40
Blue gray sandy shale......... .. ... o i, 25

This sandstone interfercs seriously with the development of work-
able beds of coal in this area, and if our surmise as to its position is
correct, it may be expected to render more or less barren a broad strip
of territory stretching from northwest to southeast across the'township
and on toward Sand creck. '

Going down Sugar creek on the north side, coal is first noted on the
Russel place. There the coal is 10 or 15 ft. above the bottoms and
runs about 4 ft. thick. It is said to be here a good semi-block, splint
coal, very hard and burning to a white ash without clinker. It has a
shaly sandstone roof, serving well, and 2 ft. 6 in. fire-clay for a floor
(Fig. 186). A little to the north of where it is worked by Mr. Stilsel
the following section is exposed:
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493. Sccrion 89. SEecrioN oN RusselL PrLace.—Sec. 24-17-8,
Fig. 183.

Ft. In.
1. Hill, covered ......c.. ittt 50 0+
2. Gray shale ....................... e ) 0
3. Sandstoneandshale................. ... . i, 8 0
4. Dark drab shale........... ... .. 18 0
5. COAL (from bed below)................cviiinn o 10
6. Yellow sandstone (roll) .............c..civiiunn 4 ..
7. COAL LIV (averageof mine).................. ..., 4 0
B Fire-clay ....ovvini it e e 2 (4]
93 4+

The sandstone lying on the coal at this point shows itself as a kind
of roll, thinning out to the west, when the 10 in. feeler comes down to
the main bed. The coal here appears to be above the Mansfield sand-
stone and rather outside the limits of the Coxville river erosion. At
the immediate point of working the coal is nearly worked out, but this
basin is supposed to extend northward, though how far and with what
thickness is not known.

Going southwest from Russels, the foot of the bluff exposes 15 to 25
ft. of massive sandstone. Going up Coal Hollow, which flows south-
cast across the center of Sec. 25, is a sandstone bluff some 50 ft. high,
but though in places appearing to be a solid bed, at others showing a
few pieces of coal, and here and there at the same horizon enough
shale to produce “rock houses” by weathering. Going up stream, the
lower sandstone, apparently the Mansfield, passes below drainage, until
at the section line between Secs. 25 and 24 the horizon of the few coal
pieces shows a 4 ft. 6 in. coal bed. This is on Mrs. Raridon’s place.
Fig. 187 gives a sketch made at the mouth of the entry showing the
relation of the coal and sandstone at that point. The sandstone above
has a thickness of 20 or 30 ft. This sandstone is at this point very
variable, at places appearing to be massive for 20 to 30 ft., in others
as thin layers of sandstone and shale, and in still others as fake. The
coal is a rich-looking coal, and was well spoken of by users. It has
been worked by drifting and stripping many years. It would appear
to be at the same horizon as the Russel coal.

Further down and about opposite the old mill at Rockport the con-
ditions appear similar to those in Coal hollow. Strings and masses
of coal occur at a horizon half way up the bluff. This is in the S. E.
corner of Sec. 26. From here the horizon of the coal appears to de-
scend until, on the W. H. Nolan place, S. E. of N. W. of Sec. 35, it is
nearly down to the level of the bottom land. The coal is here from 2

—————
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ft. to 2 ft. 6 in., a dull black and full of thin scales of pyrite. The
roof is sandstone, having a thickness in places of 40 to 50 ft. Figs.
181, 184. The sandstone lies irregularly on the coal, making it prob-
able that the coal may prove much thicker in places and be cut out
in others as mining progresses.

Returning up the creek on the south side, coal is met on the Weaver
place, old Starkey place, in the N. E. of N. E. of Sec. 35. The coal
here is about 20 ft. above the bottom, is 2 ft. 6 in. thick and has an

Fig. 187. Sketch of coal at entrance of Raridon drift. See.24-17-8.

irregular roof of sandstone. It is only a few hundred yards above this
to the old site of Rockport and the Devil’s Den, a deep precipitous
gorge cut in the sandstone. This coal has some resemblance to the
coal at Nolan’s, though its position would indicate it came above. Its
relation to the massive bluft at the Devil’s Den was not determined.
Whether it dips below the sandstone or has been cut out and replaced
was not worked out, but it appeared to be the latter.

In the N. W. of N. E. of Sec. 36, on the Oliver Copeland place, two
beds appear, 15 to 20 ft. apart. The lower of these is about on a level
with the coal at Weaver’s. The upper bed measured 10 in., with drab
shale and drab shaly fire-clay under. Nothing could be seen of the
lower bed, which had been mined a little. It is reported 4 ft., but of
little value, and, judging from the fragments of bone found around
the place where worked, it would appear that the coal might have been
simply bone coal. It would appear to have had a sandstone roof, with
a little fissile shale between the sandstone and coal.

In the 8. E. of S. E. of Sec. 25 are traces of coal mn places. At one
point is a thin layer of black limestone or marble, breaking into rec-
tangular blocks. This resembles the black limestone of Warren
county, which there overlies the lowest coal.

494. Upr Rusu CrEEK.—No coal was seen along Rush creek, whose
bluffs generally show only drift, suggesting, as said above, that Sugar
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creek may have formerly followed this channel from Kingman. Coal
is reported as having been found on the Huxford place, in the N, E.
of Sec. 33, and on the C. Farner place, in Sec. 22. Coal is also said to
have formerly been gotten out 100 or 200 yds. north of the station at
Tangiers, S. W. of N. W. of Sec. 15. None of these seem to have been
thick enough to serve even for local supply.

495. WaBasE Mirr CREEK AND SouTH.—Coal crops out on a
tributary of Sugar Mill creek in Sec. 5, at what is known as the Devil’s
Den. Coal was reported of workable thickness here, but was not seen.
Where seen the coal ranged from 6 in. to 1 ft. thick, overlain by 1 or
2 ft. of sandstone full of lenticular sheets of coal up to 3 in. thick,
above which at least 2 ft. of massive cross-bedded yellow and brown
sandstone is exposed. A little further down the branch the sandstone
rises so as to expose the following section (see Fig. 188):

SER S LS T =t

Fig. 188. Nonconformity on branch of Wabash mill creek. Sec.5.

496. SkctioN 90. SEcTioN NEAR DEvIL’s DEv.—Sec. 5-17-8,
Fig. 188.

Ft. In. Ft. In.
1. COAL .. i it e e e inan 1¢ 0O 1 Q
2. Blue shale ............. ... ? 0
3. Sandstone wlth eroded coal............ 3 0
4., Gray shale .........coiiiiiiieninnnn 6 0 .. ..
5 Drabsghale ........................... 2 6 11 6+
0. COAL .. it i e 1 0 1 0
T, Fire-clay ...t iiiiinnnnnn. 6 0

Over this lies unconformably the massive sandstone as shown in
figure. Coal has been stripped also further on this branch on the
Milton White place in Sec. 5.

In Sec. 32, S. E. of N. W., on the Bowser place, the following sec-
tion was obtained: . S ' '

sy L T
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497. SgctioN 91. SkctioN oN BowsEr Prace.—Sec. 32.

Ft. In. Ft. In.
1. Gray to drab shale lower part shaly

sandstone in places........coeeeeens 12 0 12 0
2. COAL VD .ttt 1 6 13 6
3. Gray fire-clay, gets sandy toward bot-

1703 ¢+ DO S 2 6 16 0
4. Gray sandstone .......o.ooeveeeineenns 1 0 17 0
5. Dark blue shale with ironstone nodules 3 0o 20 0
6. Dark drab shaly limestone..... 6 in. to 1 0o 21 0
7. Black sheety shale, line of ironstone

nodules 8 in. from top.............. 2 0 23 0
8. Black fissile shale, place of Coal Va.... 1 0 24 0
9. Gray to drab fire-clay................ 2 6 26 €
10. Gray sandstone ..........ccoeeeiinnnnn 2 0 28 6
11. Drab fire-clay or shale................ 5 0 33 6
12. Drab limestone or ironstone........... 0 6 34 0
13. Dark blue shale black at bottom....... 2 6 36 6

Place of Coal V?

14. Gray fire-clay to river bottom......... 6 0 42 6

This section agrees quite closely with the sections at Mecca and the
correlations would seem to be correct. There is reported to be 4 ft.
of coal under sandstone in the bottom of the old canal just west of
this.and at a slightly lower level.

This coal shows again in the road as it descends the bluff in Sec.
99, where it has over it 25 ft. of gray shale. It has been worked a
little. A short distance below is seen the black sheety shale overlying
the horizon of Coal Va,

On Jim’s river in Sec. 20 the following connected section was
noted (Sect. 92):

Ft.  In.

1. Blue todrab shale..........oieiieereierrnnanns 6 0
2. Drab, fossiliferous ferruginous limestone. ..4 in. to .. 6
3. Black bituminous fissile or sheety shale...2 ft. to 2 (3]
4., Bone, COAL V' Or Va. ... oviivrinrrriiennien e oo K]
Y fire-Clay . ..ooii i 4 0

Coal Vb? is reported to have been found and worked some further
up, 18 to 20 in. thick, and of good quality.

From what has been given it will be seen that the horizon of Coal
VI does not occur in this township, so that workable coal must be
looked for at the horizons of Coals V and IV. Both of these coals
are of workable thickness at points just outside of this township,
both are also of not even local importance just outside of the town-
Ship; so that it would be reasonable to expect to find those coals of
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The following sections show the stratigraphy as far as obtained

(Figs. 189-197):
190

workable thickness over parts of the townships and of unworkable
thickness over fully as much or probably more of the township. Note
has already been made of the possibility of an irregular area across
the township from northwest to southeast having been rendered bar-
ren by the erosion of the Coxville carboniferous river. Coal Vb may
locally be workable in connection with the shale overlying it, though
too thin to work alone.

TownsHIP 17 NorTH, RANGE 9 WEsT. (IN ParkEe Couwnry.)

498. STATEMENT.—Only the northeastern corner of this township
is in Parke county, and as most of that is bottom land, but little coal
could be found here. It is quite probable that workable coal occurs
in the high land of Sce. 1 and possibly cxtending down into Sec. 12.
Coal is reported to have formerly been stripped a little just northwest
of Lodi about on the county line, and it is probable that the horizons
of both Coals V and IV pass under the town of Lodi.

TownsHiP 16 NorTH, RANGE 8 WEST.

499. LocarioN, Erc.—This township occupies most of the arcas
of Penn and Reserve of the civic townships, its southcastern corner
being in Adams. Away from Sugar and Leatherwood creeks the
surface is flat or rolling. Sugar creek, above the mouth of Rush

189 191 192 193 194 195 196 197

creek, has many bluffs with good exposures. Leatherwood, for the CokeOven SugarCr. N.Cox. Lransoo. Myers. Blooming- Sugar Cr iwim?ﬁg
t pa ntly sloping banks with few rock cx . The Hollow. ale. :
most part, has genty soping b hf ° RS h Sec. 9. Sec. 8. Sec.27. Sec.2?l.  Sec.22.  Sec.13. Sec. 4. See. 5.

C. & E. 1. R. R. crosses the western part, the I., D. & W. R. R. the

1 Figs. 189-197. Columnar sectiongin T.16 N.,R. 8 w.
south central part of the township.

501. SkcTioN 93. SECTION NEAR MARION BRICK COMPANY’S
Prant.—Sec. 31, Fig. 190.

500. STRATIGRAPHY AND CoaLs.—As far as found, this township
contains very little workable coal. Divisions VI, V, IV, III (?) and 1

. . . . . . 1 n. . In. Ft. In
are exposed. Much uncertainty exists in the correlations as given in Ft. In. Ft. In

Figs. 189-197. At the southern end of the township the section on Dijisliln",l(fnmﬂed """"" 2000 . 200
the Morgan land is thought to be correctly correlated with the Mecca O Drab SHAle «veerrnneeenns 2 0 .. .. 32 0
section, the heavy beds of shale being taken as the same as that 3. Ironstone or ferruginous

worked at the Dee clay pit at Mecca and known to come just below the Hmestone .....ovveveeen oo 8 .. .. 82 3
horizon of Coal VI. By the same means the section on the Cox place 4. Black bituminous sheety N s 3
is tied to this, etc. None of the sections show more than one lime- 5 Diﬁglgs.s‘u-é ale U1 o L a4 3
stone. This has led to the very questionable assumption that this B, COAL VIR +ovvrreenneens 1 o 1 o 3 38
limestone occurs at the same horizon in all the sections, and just above 7. Gray sandy fire-clay used

Coal V. With the small amount of data now at hand, proof one way for firebrick .......... T 0 .. .. 42 3

or the other is out of the question. Place of Coal VI.

T
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Division V— : Ft. In. Ft. In. Ft In.
8. (Gray to brown shaly sand-
SLONE . ovevi i 7 (1) .. e 49 3
9. Gray shale .............. 27 0 76 3
10. Blue shale .............. 2] 0 85 3
11. Dark bituminous shale... 1 4 51 4 86 i
12, COAL Va? .............. 1 8 1 8 88 3
13. Tire-clay ......ccevenen.. 3 0 91 3
_ Mr. Blatchley has discussed the clays of this section (W. S. B,
p. 51).

Just cast of the clay plant and only a few feet above the level of
Leatherwood is exposed 8 ft. of massive gray sandstone. Its position
relative to the above section is uncertain, as no sign of such a sand-
stone is found in exposures farther down the creek and along Rocky
fork of Leatherwood. A sinilar sandstone was noted on the John W.
Mathas place, where the I, D. & W. R. RR. crosses Leatherwood; it is
there 10 ft. thick and shaly, with 6 ft. of drab shale below it to the
creek bed. A short distance southwest of this on the S. & W. Hill
place, 8. E. of 8. E. of Sec. 30, is exposed a coal (1 ft. exposed), over-
lain by black bituminous sheety shale. This is only 10 or 15 ft. above
Leatherwood, with nothing to show the dip, and so to indicate whether
it belongs above the sandstone or below. This would indicate that
it may belong either to the horizon of a lenticular sandstone near
Mecca, coming between Coals Va and Vb, or of a thin sandstone just
below Coal Va, in either case the Hill coal being Va. _

The next three sections are from drillings near I.eatherwood Sta-

~tion on the I., D. & W. R. R.

502. SkctioN 94. SECTION OF DRINLLING ON BRANSON PLACE.—
West of Leatherwood Station, Fig. 193.

Ft. In. Ft. In. Ft. In

1. Surface ...........c.ovvunns 2 6 .. .. 2 6
2. Blueshale ................ 2 T .. .. 5 1
3. COAL ..........ciiinl.. 1 9 1 9 6 10
4. Fire-clay ................. 1 G .. .. 8 4
5. Dark blue shale............ 7 4 15 8
6. Blueshale................. 7 10 23 6
7. Limestone ................ 2 4 25 10
8 Blueshale ................ .. 8 19 8 26 6
9. COAL .........cciuns PR 3 ) 3 26 9
10. Fireclay ............ P 2 0 28 9
11. Hard gray conglomerate... 2 9 31 6
12. Fireclay ............. ..., 2 6 34 0
13. Soapstone ................ 2 3 36 3
14. Hard gray conglomerate... .. ] 36 9
15. Black shale ............... 2 0 38 9
16. Hard gray conglomerate... .. 9 30 6

R
e ————————

L i e
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503. SeorioNn 95. SrorioN oF DRILLING oN Natmaxn Cox
Prace.—N. W. of N. W. of Sec. 27, Fig. 192.

Ft. In. Ft. In. Ft. In.
1. Surfaceclay ..........ovn. [} 0 .. ..
2. Clay and sand............. 5 [} 11 6
8. Boulderclay .............. 30 6 42 0
4. Bluish gray shale.......... 44 1] 84 1}
5. Blueshale .........co00ue 1 4 87 4
8. COAL ...oivivinnnnnnannns 1 8 1 8 8 10
7. Blueclay ........ccvvvvun 28 8 117 [}
8. Limestone ............00ss 1 4 .. .. 118 10
9. Blue shale ................ 1 0 31 0 119 10
10. COAL ......ciievnniinnee oo 2 0 2 120 0
11. Fire-clay ...... eeer e 2 0 122 0

504. SecrioN 96. SECTION OF BoRE ON MYERS PLACE—W. % of

N. W. 1, Sec. 22, Fig. 194,
Ft. In. Ft. In. Ft In,

1. Surface reddish clay....... 8 0 .. .. .. ..
2. Dark sand shale........... 7 0 .. e 15 0
3. Black “gumbo,” possibly

place of coal............. 3 0 .. .. 18 0
4. Fine fire and potter’s clay.. 6 0 .. e 24 0
5. Potter’s clay and shales in

layers . .oveviiiiiiiiiaan, 64 0 .. .. 88 0
6. COAL ...cvviiivvnnnnnaee oo 5 0 5 88 5
7. Fire-clay, potter’s clay and )

shales of various colors... 32 0 32 0 120 5
8 COAL .....ciivvinienninns 2 0 2 0 122 5
9. Fire-clay, potter’s clay and

shales .................. 86 0 .. .. 208 5

This section of a boring made for Dr. Myers in August, 1897, is
peculiar in the amount of clay and shale encountered. It would be
our judgment that it passed or at least reached the bottom of the
coal measures. Dr. Myers writes: “On this farm, on slightly higher
ground, lies a vein of peacock coal varying from 20 to 32 in. in thick-
ness. It is overlaid by from 1 to 12 ft. of reddish clay and lies over
fire-clay and potter’s clay of fine quality. It is an excellent smithing
and steam coal, and practically free from sulphur.” (Letter of De-
cember 6, 1897.) This coal would seem to belong in Division VI,
while the two coals in the section bhelong in Divisions V and IV re-
spectively, the 86 ft. of clay and shale replacing Division I. As the
top coal is also described as having a half-inch sulphur band and a
black bituminous, sheety shale roof, it would thus seem to be Coal

'23--GxoL.
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VIa, which has those characteristics, and serves as a key to a large
area south of this township. The 64 ft. of clay and shale, No. 5 of
section, is probably the same as the clay extensively worked along
Leatherwood creek a mile or so east. But that appears to correlate
with a 22 ft. bed in Coke Oven hollow, thus making possible the
first supposition that the overlying coal is Coal VIa. A section of
this clay on the Pierson land, N. W. § of Sec. 23, as given by Mr
Blatchley, is as follows (W. S. B., p. 47):

. Ft. In
Soll and drlft 1 7 2 P P 3 ..
(63 =) [P 3 4
Coarse, 8andy Are-ClaY. ... vvivvnteinaraiieececnnn, .3 3
“Iron sandstone” hard and dark colored.............. 1 10
Fine grahied potter’s clay (exposed).................. 8

505. SecTIoN 97. SEcTION AT BroomiNepaLE—Fig. 195 (B. C.

H., p. 375).

Ft. In. Ft. In. Ft. In
B TR 7Y | A 5 0 . 5 0
2. Quicksand and gravel...... 10 0 15 0
3. Blue clay, drift............ 42 0 57 0
4. Sandstone, ‘bastard”’? .... 14 V] 71 0
5. Shale .....vivevinnneennnes 2 o .. .. 73 0
6. COAL, Indicated .......... 0 0 0 0 173 0
7. Fire-clay ......ovvvvvvnens 4 0 77 0

" 8 Black clay shale with sand-
[17¢) 1 - A 27 0 .. .. 104 0
9. Gray shale ................ 10 0 41 0 114 0
10. BLOCK COAL ............ 3 6 3 6 117 6
11. Potter's clay .....cevvvn.nn 0 0 117 6

Tt is judged that Coal No. 10 is Coal IV, the coal indicated, No. 6,
is at the horizon of Coal V or Va. A drilling made near the depot
in 1897 is reported to have struck coal at 60 ft., the thickness being
variously reported at from 4 to 5 ft. This would appear to be at the
horizon of Coal No. 6 of above section.

_ Of three drillings on the Joseph Mathas place in the 8. W. } of
Sec. 20, one is reported to have in a depth of 180 ft. passed through
several beds of coal, the thickest, however, being only 3 ft.

An exposure in the upper river bluff in the S. E. of N. W. of Sec.
19 showed:

. Ft. In

LImestone .......ovvvreeeuerenereasaesoensossssonnes 1 8
Gray to blue sandy shale, with shaly sandstone in

DIREOB . ..ottt i et 15 0

,2\
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A short distance east of and above this, coal has been etripped on
the P. Harper place, N. W. of N. E. of Sec. 19.

On the J. Warner land about West Union Station a number of dril-
lings are said to have passed through coal. Of these, one in the N.
W. of N. E. of Sec. 18 struck 4 ft. at 76 ft. In the S. E. of N. E.
of Sec. 18 a drilling went 190 ft. without striking coal. The report
of 9 ft. of coal at that point at once suggests black bituminous shale.
© In the S. W. of S. W. of Sec. 9 a little cosl has been stripped on
the Andrew Linebarger place. This is not over 30 ft. below the level
of the upland. One foot of coal was exposed, overlain by a few inches
of drab shale.

Approaching Sugar creek by way of Coke Oven hollow, the follow-
ing section appears in descending the hollow:

506. SectIioN 98. SEcTION IN CoKE OVEN HorrLow.—N. E. of
Sec. 9, Fig. 189 (W. S. B., p. 49).

Ft. In. Ft. In. Ft. In
1. Soil and yellow drift clay.. 8 0 - 8 0
2. Buff clay shale............ 27 0 35 0
3. Hard gray sandy shale .... 4 [§] .. .. 39 6
4, COAL .....cvvvviiiiannn. 1 3 1 3 40 9
5. Fireclay .............c... 3 4 44 1
6. Blue clay shale............ 8 8 52 9
7. “Iron sandstone” as near
Bloomingdale ........... 1 6 54 3
8. Plastlc potter's clay........ 22 0 76 3
9. Dark hard sandy shale over-
lying sandstone ......... 21 0 58 86 97 8
100 COAL .....viiiniiiian, 2 8 2 8 99 11
Below which is
12. Drab to gray shale with
some layers of sandstone. 20 -0 .. .. 19 11

Coke Oven hollow has long been a point of interest. Mr. Owen, in
1838, found coke being made here, “the best coal and coke I have yet
seen in the State; as good, indeed, as I have seen in the western
country.” He says of the coal: “Itsstructure in the bank is columnar
and the fracture conchoidal, like that of cannel coal; its luster glisten-
ing, resinous, it receives a polish; it takes fire and burns with a clear
yellow flame, melting slightly and caking together. It is so clean that
it will not soil 2 pocket handkerchief.” It has “a solid sandstone
roof.” (D.D. O, p. 34.) He gives the following analysis of the coal:

Volatile matter ............................ e 52.1
Carbon In CoORe. ... . ... i e e 43.9
Ashes (white) . ....... ... .. ... ... ... . ..., from 2 ft. to 4.0

100.0
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At that time Hon. W. G. Coffin had a foundry at this point, hauling
his pig iron from Cincinnati by way of wagon. This coal, No. 9 of
gection, has been worked at a number of places. Several of these were
open, at which the coal measured from 1 to 2 ft. Mr. Blatehley, in
1895, measured 2 ft. 8 in. at one of the more southern openings, since
filled up with water. The coal appears of excellent quality, what is
known as “peacock coal.” Below is fire-clay, then 20 ft. of drab to
gray shale, with some layers of sandstone. Over the coal ie 10 to 12
ft. of sandstone, shaly in places, in others massive, with shale over
that. A few feet higher are traces of the next bed, overlooked in Mr.
Blatcbley’s section. This has been worked at at least two places,
though it was not seen. It is described by Mr. Hobbs as a 2 ft. bed
with a sandstone roof, and said to be good for blacksmithing. The
potter’s clay of this section was stated by Mr. Hobbs to be the filling
of a channel 200 yards broad and 40 ft. deep. At the mouth of the
ravine the following section is finely exposed:

507. SecrioN 99. SEecrioN ON SuGAR CREEK NEAR MoUTH oOF
Coke OveN HorrLow.—Fig. 191.
Ft. In. Ft. In. Ft. In.
1. Limestone, fossiliferous ... 3 o+ .. .. 3 0
2. Dark blue to black shale... 35 0 .. .. 8 0
3. COAL V ... .iiiiiininn. o 10 0 10 8 10
4. Fireclay .......c.civven.. 1 2 10 0
5. Gray sandstone, full of roots
and fossiliferous ........ 8 0 7 2 16 0
6. COAL IV (bone)........... 1 8 1 8 17 8
7. Fireclay ........ovviuvenn 2 0 19 8
8 Drabshale................ 5 0 24 8
9. Black bituminous sheety
shale ....... 1ft 61in to 2 0 26 8
10. Blue to gray shale......... 10 0 .. .. 36 8
11. Concealed to creek......... 15 0 . .. 51 8

A quarter of a mile above the feeder dam there appears the follow-
ing approximate section:

508. SecrioN 100, SEectioN oN Suear CrREek.—Fig. 196,

Ft, In. Ft. In. Ft. In.
1. Surface ................... 10 4 10 4
2. Limestone ................ 4 0 14 4
3. Shale .....cccivvinnnennnn. 8 0 22 4
4, COAL YV ..iiiviiiininnnnen . 8 0 8§ 28 0
5. Fireclay ................. 1 (] .. .. 24 6
6. Shaly sandstone and fake.. 8 0 9 6 32 6
7. Bone COAL IV ........... 1 10 1 10 34 4
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- Ft. In. Ft. In. Ft. In.
8 Blue shale ................ 6 0 40 4
9. Shaly sandstone .......... 3 0 43 4
10. Sanay shale and sandstone. 8 0 51 4
11. Massive sandstone, Mans-
field ............. N 15 0 e .. 66 4

Coal is reported at several places up Sugar creek in Sec. 3, there
being said to be two beds on Wm. Swain’s place in the S. W. of S. W.
of Sec. 3, the upper bed being 3 ft. thick, while 20 ft. below is an
18 in. bed. Coal was reported by Mr. Hobbs on the S. S. Jordan place,
N. W. of S. E. of Sec. 3, and on J. M. Ephlin’s place, S. W. of N. E.
of Sec. 3, the coal on the latter farm being reported to be 4 ft. thick.
Coal was seen at a number of these places, though at only one was
the thickness exposed, the coal there being 1 ft. thick about 25 ft.
above Sugar creek, and overlain by 6 or 8 ft. of sandstone.

Going down stream from Coke Oven hollow at one point, only 20
ft. of drab shale separates the limestone from an exposure of sand-
stone, supposed to be Mansfield sandstone.

On the Linebarger place, N. E. of N. E. of Sec. 7, three coals are .
reported, the upper bed being about 1 ft. thick; 12 to 15 ft. below is
the second bed, 2 or 3 ft. thick, formerly worked rather extensively.
Then, 15 to 18 ft. lower, is the third bed, said to range up to 3 ft.
thick. The limestone of the last two sections is supposed to come
between the two lower coals. Across the creek a somewhat better
section was obtained, as follows:

509. SEecTION 101. SECTION ON MANWARRING PLACE—S. W. of
S. W. of Sec. 5, Fig. 197.

Ft.
1. Hill concealed .........ccviiiiniii ittt ronrannnnnans 50
2. Drab shale ........oiiiiiiieiietiirenernresreercnanes 6
3. COAL Va7 ittt it ittt rieeeeeensnanens 3 ft.to 2
4. Hidden; some sandstone shows...........civeeevnenne 10
5. Drabshale ....................., et 4
6. Gray fossiliferous limestone................... 8 ft. to 10
T. Drab shale ... . i i i i e it 2

At the railroad bridge over Rush creek at the water tank is better
exposed part of the section which above is hidden. There it shows:

Ft.
1. Shaly sandstone ..........................c........ 6
2, Drabshale ................... .. ... ... S 6
3. Gray ldmestone ............... ... ... 68

This section was used for that part of Fig. 197.
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The worked bed at these places is a semi-block, with a bluigh shale F
roof of poor quality. In places the roof is said to be sandstone and \ ! I
good. ; |

On the north side of Sugar creek, across from the mouth of Coke
Oven hollow, two beds are reported on the J. Campbell place, said
by Mr. Hobbs to be 2 and 3 ft. thick respectively, and one of them
roofed with limestone. They were not seen.

Mr. Hobbs also reports & 2 ft. bed roofed with limestone on the D. &
Wright place in Sec. 6, N. W. 1. _ 1}.. | I

From these sections it is evident that the prospect of workable '
coal in this township is not flattering. Still, the fact that coals of i
workable thickness are found or reported at a few places leads to the |
hope that workable basins will yet be found. Coal attains a workable | {
thickness at three horizons, which, if we take the Sugar creek lime- :
stone to be over Coal V, would correspond to horizons Va, V and IV.

TowNsHIP 16 NorRTH, RANGE 9 West. (IN ParRgE CoUNnTY.) 4

510. STATEMENT.—This includes only the eastern edge. of the
township, an irregular strip averaging a little over a mile in width,
and containing only bottom land or first terrace. No coal has been ]
reported in this strip. The finding of workable coal aeross the river
suggests its possible presence here, provided it has not been cut out
by preglacial erosion of the river. At Hillsdale it occurs about 150
ft. below the railroad, but should be looked for at less depths here.

7
¥ TownsarP 15 NorTH, RANGE 8 WESsT. / ]

ey ' B11. LocatioN, ETc.—The eastern half of this township is in
"™ Adams and the western half in Wabash of the civic townships. The
surface is much cut up by the deep valleys of Rocky run, Raecoon
creek, Iron creek, Wiesner’s branch and Sunderland creek; Raccoon
creek lying 150 ft. or more below the remnants of flat land on the di-
vides. As before stated, the channel of this creek formerly ran south-
west from Rosedale. The valley through this township is narrow and
yields many excellent exposures of the bedded rocks.

The C. & E. I. R. R. runs down the valley of Raccoon creek, the
T. H. & L. R. R. skirts the southeastern corner and the I., D. & W.
just misses the northwest corner of the township.

i i it

512. STRATIGRAPHY AND Coals.—This is the first township yet o
described in which the stratigraphic relation of all the coals seen or i
reported, to the coals of the type area in Clay and Vigo counties, | : Prate XVIIL. Skoteh mep and cross sestions In T. 15 N, B. 8 W.
' ' (859) -
&'
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appears to have been ce/rtamly determined. The coals occurring be-
tween Coals V and VI which were not recognized by the old survey
can best be studied in this area, and therefore the stratigraphy is quite
fully set forth. The coals observed in this township range from
Division III to Division VI or VII, inclusive, with coals as follows:
111, IV, V, Va, Vb, VI, VIa, VIb or VII?, VIc or VIIa?, or a total of

e
L
o\
202 198 193a 199 200 0
South of Drilling.
Armiesburg. Mecca. Duee Hollow. Duee H..llow. Butler, Rocky Run.
Seo. 7. Sec. 20. Secs. 31, 32. Sec. 32. Sec. 7. Sees. 4, 5.

Figs. 198-202, Columnar sections in T.15 N., R.8 W¥.

nine coal hori;zons, or ten, including a coal reported in a drilling, but
not seen in adjacent exposures or elsewhere in the township. The fol-

lowing sections, principally connected, show the main stratigraphic

features:

513. SectioN 102. CONNECTED SECTION AT MEcca.—Fig. 198.

Division VI— Ft. In. Ft. In. Ft. In.
1. Sandy shale ....20 ft. to 30 6 .. 30 0
2. Black bituminous shale... 2 0 .. .. 32 0

e
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Ft. In. Ft. In. Ft. In.

3. COAL VIa .............. 1 0 .. e 33 0
4, Band of fire-clay, sulphur,
ete. ... 1 .. e 33 1
5. COAL VIa .........co... .. 8 1 9 33 9
6. Fireclay ................ b 0 38 9
7. Blue shale .............. .. 3 5 3 39 0
8 COAL VI O to 2 ft.6 in. .. 9 9 39 9
9. Yellow sandstone. .4 ft. to 1 6 41 3
Division V—
10. Shaly dark shale 20 ft. to 35 0 .. .. .76 3
11. Dark shale .......... 0to 1 0 37 6 7 3
512, COAL Vb .. ...oiioan... 1 0 1 o 78 '3
13, Fireclay ............... 5 6 83 9
14, Shale ................... 4 0 87 0
15. Massive brown sandstone '
............... 1 ft. to 2 0 .. .. 8 9
16. Blue shale with concre- '
tions ..... 2 ft. 6 in. to 6 0 .. .. 95 9
. % 17, Fossiliferous limestone
.. .1in. to 1 ft. 10 .. 6 .. .. 96 3
18.. Black ﬂsﬂle shale ....... 1 0 . .. 97 3
19. Black sheety shale, very
solld .................. 1 0 20 0 98 3
; 20, COAL Va ....... 10 in. to 1 2 1 2 99 5
’q 21. Dark fire-clay shaly...... 1 6 .. .. 100 11
N2 Sandstone, ferruginous
..... ...1 in. to 21 ft. .. 6 .. .. 100 5
23. Blue shale with septaria
........... 6 ft. to 8 0 .. .. 109 b
24, Foss1liferous limestone
.......... 0 ft to 1 ft. .. 8 .. .. 110
128, Black sheety shale....... 2 0 12 8 112 1
20. Black fissile shale (place
of coal V) ............. 2 0 2 0 114 1
27. Dark gray shale (with line
of sulphur balls at top). 1 6 .. .. 115 7
28, Fire-clay ................ 1 0 .. .. 116 7

This scction 1s continued in the shaft of Mecca No. 1 mine, and as
given by Mr. Morgan Roberts, the lower part of the section is as
follows:

Division IV— Ft. In. Ft. In. Ft. In.
20. Sand shale or fake in lay-
ers 2 to 4 in. thick, 16 fi.

to o e, 18 0 . 134 7
30. Dark shale .............. 3 0 26 3 137 7
31. COAL IV, 3 ft. 6in. to... 4 0 4 0 141 i
32, Fire-clay..... 1 ft. 6 in. to 4 0 145 7
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Division III— Ft. In. Ft. In. Ft In.
83. Black shale ......... 0 to 12 0 157 7
U024, Limestone .............. 12 7 17 0 158 7
© 85 COALIII...3ft.8in.to 6 1 8 1 164 8
Division I—
86, Sandstone with soft layers
......... ve..... B ft to 13 o .. .. 117 8

This section was made with some care from exposures in Oklahoma
hollow and the ravines in which are Mecca No. 1 and No. 2 mines
and the Dee clay plant. The ground was in parts gone over twice,
a8 it became evident that the previously published sections contained
errors both of omission and addition or repetition. Mr. Hobbs made
this section (B. C. H., p. 345) the key section tp his report on this
county. The 4 ft. Coal No. 2 of his section could not be found; the
40 ft. sandstone, No. 3 of his section, was doubtless the sandstone
filling of a channel which cut out all the coal in a northwest-southeast
direction near Mecca No. 1 shaft. His next coal, No. 5 of section,
is Coal VIa of above section. Coal VI escaped his notice. His next
coal, 3 ft. thick, is Coal Vb and is nowhere seen over 1 ft. 6 in, thick.
His next two coals, 2 to 4 ft. and 4 to 6 ft., respectively, were cor-
related by him as follows: The upper with VIa, and the lower with
Vb, VI and VII as now recognized elsewhere. They should be Va
and V, the former being found 1 ft. 2 in. as the thickest, the latter
showing only a very bituminous shale as far as found.

The section made by Mr. Blatchley, when examining the clays in
1895 (W. 8. B, p. 53), overlooked Coal VI, and the lowest coal is a
repetition of the next above, otherwise it agrees closely with the sec-
tion as given above, except in some minor details.

As given by Mr. Roberts, the lower part of Division V, which im-
mediately overlies No. 29, etc., of the above section, is developed in
the shaft as follows: :

Ft. In
1. Black shale .......... .. ... ... . i, 5 0
2. Fake . ...ttt it 12 ft. to 14 0
3. Shale ....ovvvri it e e 12 ft. to 14 0
4. Limestone ..............c ittt 2 0
~J 5. Terra-cotta clay (probabiy N
e decomposed limestone) ........................ 3 0
4 ((Qc( \} 6. Tough black sheety shale........................ 1 8
-~ 4}‘7 COAL V— .
v Good, 1 ft. 4 In.
c Bone, 8in.......... ... 2 0
FIre-Clay ...oontt it e 10

8
29. Sandy shale, etc., as above.

-

514. SEecTION 103.
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Secs. 32 and 31, Fig. 198a.
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Black shale ...............
COAL VIe? v.oovvvnnnnn...
Clay (exposed)
Shale .....................
COAL VIb (D.....cuvon...
Hidden: The above section
is exposed up the creek
above the following: .
Hidden: Space not over 10
1
Gray fissile shale .........

107
10

Shaly ferruginous limestone ..

Gray fissile shale with iron
concretions .............
Drab hard calcareous shale,
showing cone In cone
structure—place of lime-

stone ............ 3 in. to
Soft, blue shale ...........
Black sheety shale ........
COAL Via ...............
Clay band ........ % in. to ..
COAL VIia ...............
Fire-clay .......... 5 ft. to
Sandstone ............ 0 to

COAL VI—coal, 2 ft. 3 In.;
band, 1 in.; coal, 1 ft. 0 in.
Fire-clay .................
Gray sandy or clay shale,
with line of iron concre-
tlons ...................
COAL Vb (?) is reported
Just below that..........
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CoNNECTED SEcTION IN DUEr HorLow.—

A drilling by Mr. McCullum, made near the Cox bank in
S. W. of Sec. 82, begins just above Coal VI and carries the section
down to Coal IIT probably.

SECTION 104. SECTION oF DRILLING IN DUEE HoLLow.—Fig. 199.

Division VI—

1.

2.
3.
4

Gravel and sandstone ...
Shale

Fire-clay ................

oMo Oo;

Ft.

In.

Ft.

1

T
10
12

NN O O
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! ' 517. SEorion 105. SEOTION ON BuTLER PLacE—Sec. ¥, Fig.

Division V— Ft. In. Ft. In. Ft In. , _
Lo 5. Sandy shale ............ 6 0 8 o0 18 2 200 (E. T. C,, ’69, p. 113). w o B E 1
Ve Ryt 6. COAL (Vo) ooviieeinnn .. 2 0 2 18 4 Sl and dui ’ (;. n R M In
7. Fire-clay ................ 2 2 20 6 J . .. ..
8. Shale ay ................. 3 0 23 6 - 2. Concretionary limestone ... .. 6 . 3 6
9. Gray shaly sandstone ... 4 6 28 0 3. Black sheety shale, splits in 6 . o
10. Gray sandstone ......... 11 0 .. 39 0 thin laminae ............ 1 1 -(-) o o
11. Black shale ............. 1 0 21 8 40 0 .-.‘“ﬁ ; glOALl 72 € T N ; g o o
., <+ 12. COAL Vb .............. 1 10 1 10 41 10 ; . re-clay ........c00000000
Al 192,. Fireclay ................ 6 0 47 10 ! { 6. Greenish clay shale ....... 4 0 40 0
14, Sandstone .............. 1 5 .. .. 49 3 | ' 7. Black pyritiferous sheety
15. Black shale ............. 2 1 9 6 51 | 4 | o Cgﬁe vv;ith fish teeth.... 1 0 8 0 41 0
DA 2. 16, COAL Va ...t 1 9 1 9 - 53 1 . —
A 17, FIre-clay «.oeeveennnnn... 11 54 2 Coal containing irregular
18, White sandstone ........ 10 6 64 8 . bands of sulphur, 2 ft. 6
19. Brown sandstone ....... 1 9 66 B ' in.; pyritiferous clay
g N\ 20. Fire-clay ................ 1 0 67 5 parting, 1 in.; coal, cak-
.v  21. Limestone .............. 1 2 68 7 ing, 1 ft.; coal, block, 1 o s o
' .. \22. Blagk shale ............. 8 6 .. .. M 1 b . Flr:-tc.l:ym ................. g‘ g 5 5$ 0
Di;:;lsk()}nmlv;—hale 15 6 92 7 .. 10. Clay shales ...eceevieecees 4 o . 65 0
) v TP S 9 ' 11. Soft schistose sandstone... 10 0 65 0
24. Black shale & o : s 810 12. Shales, covered ...Y.!..... 21 0o .. 86 0
o Dght gray shale ..o 84 w2 13. Black sheety shale ........ .. 6 4 6 8 6
26. Sandstone ............... 2 6 104 8 e 14 GOAL Vb 1 6 1 6 88 0
27. Light gray shale ........ 5 0 .. .. 109 8 = 16. pe nale 8 0 06 o
28. Black shale 10 58 5 111 ¢ 3 ray s © L.iirecenscenan
M ! 16. Black sheety shale with fos-
. 2. COAL Lz J3lMa: Py 19 il shells 3 0 11 o 9 0
30. Fireclay ................ 4 2 4 114 2 : s C(;‘AL s e PO G
prrer vision TII— § " 18 Gray shale ............... 6 0 105 6
; f’ 381, COAL and shale wmixed . . “ 10, Black pyritiferous  shale,
(TID) ..o 1 6 1 6 115 8 passing into hard gray
Division I— : - fossiliferous limestone.... 1 6 .. .. 107 0
32. Hard sandstone ......... 3 0 .. .. 118 8
h 518. A connected section in the bed of, and south bank of Rocky
The 2 in. coal 8 ft. below (Coal VI does not appear in a well exposed run, together with an exposure of Division VI, as reported by Mr.
bluff near by, nor was it secn elsewhere in the township, but thin Hobbs on the Woodward place, gave as follows:
coal not infrequently appears a few feet below Coal VI.
The position of Coal V would seem to be between Nos. 22 and 23, 519. i’:CTION 106. CoNNECTED SECTIOI’f oN Rocky Run.—Secs.
or 23 and 24, probably the former. o L 4 and 5, Fig. 201.
The two lowest coals may be Coal III, underlain by Coal II, as in : ' : Division VI— Ft. In. Ft. In. Ft. In.
the Brazil field, Coal IV then being wanting, or they may represent N 1. Black shale ............. ? ?
Coals IV and III, both thin and close together. ‘ : 2. COAL VIia ............. 1 8 1 8 1 8
i 8. Fireclay ......coeoivuvns 8 0 8 0 9 8
516. The measures are well exposed on the J. Butler and B. Hay- 3 4 COAL VL 4ft to6ft.... 4 € 4 6 14 2
worth places in Secs. 7 and 8. As the coals are not in work now, the Division V—
i : . ’ 4 5. Hidden ......cccvvvvvans ? ?
section as made by Mr. Cox is more complete than is now exposed and ) 6. Drab shale 20 o 20 o a4 0
will be given in preference to our own. 7. COAL Vb ... ... 1 2 1 2 35 4

LA
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. Ft. In. Ft. In. Pt [n. /
8 Shale ................... 10 0 .. . 43 4
9. Black shaly shale ....... 3 0 13 0 48 4
10. Bone COAL Va ......... .. 8 0 8 49 ]
11. Drab shale ....... 2 ft.to 3 0 2 0
12. Limestone .......... 0to .. 6 52 6
13. Drab shale ............. 6 0 568 6

520. At the bridge over Raccoon creek, south of Armiesburg, the
following section was noted:

SECTION 107. SECTION AT ARMIESBURG BRIDGE.—Sec. 7, Fig. 202
(in part).

Ft. In.
1 Surface ............. i 10 0
Division VI— .
2. Brown to coarse-grained sandstone ............. 2 0
3. Blue shale ...............oooiiunin . 9 0
4. Blue to black bituminous sheety shale .......... 1 6
5. COAL VI ..oiviiiiiin it 1 4
6. TFire-clay, soft ...........cccuuvurnno. .. e 2 6
Place of Coal VI,
Division V—
7. Massive coarse-grained yellow and brown sand-
BIOME ...ttt ittt it iinit e nnnn, 8ft.to10 - 0
8. Clay shale to water .................... 15 ft. to 20 - 0

BII:. Cox reports a coal bed overlain by limestone near low water
at this point. It was not exposed when the locality was visited. The
absence of Coal VI and of a parting in Coal VIa made the correlation

\

|

AT

203 204

Johns.  Laferty.
Seo. 31, Sec. 30.

Figs. 203 and 204. Coal VIb in T.15 N.,,R.8 W.

here somewhat doubtful, but characteristic exposures of Coals VI and
Vla a short distance south and southeast at the corresponding level
seemed to show the correctness of the correlation. :

Next to consider the coals individually.

S - R
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821. CoaL VIc.—This coal wae only seen at this point, in Dues i
hollow in Sec. 31. It was there 8 in. thick, overlain by black shale.

522. CoAL VIb.—This coal is exposed only in the heads of ravines v
in Secs. 30 and 31. In Sec. 30 it was represented only by black ’
shale, in places approaching a bone coal. It is worked in Sec. 31 on -
the Johns place. It there ranges from 3 ft. to a reported thickness
of 4 ft. 6 in. The coal is a semi-block, caking coal, apparently free

from sulphur and of good quality. The slips run about 2 ft. apart, /. BATE .
but not as regular as in the main block coal field; they are filled -,1\, b .
with calcite, requiring the use of powder in mining. The exact cor- ed s r,;é

relation of this and the overlying bed is in doubt. W

. SRRy

205 206 207 208 209 210 211 212
Arwiesburg. Brooks. Butler. Wana- Mont- Johns. Cox. Daniels,
maugber. omery.

Sec. 7. Sece. 18, Sec.8. Sec.13-15-9. Sec.30. Sec.3l. Sec.28. Seo. 27,

Figs. 205-212. Selected sections of Coal VIa in T. 15 N., R. 8 W.
!

0

523. CoaL Vla.—See Plate XI and Figs. 205-212. This bed is T
the most easily recognized of any of the coals of this area, princi-
pally on account of its parting of clay. In only a few places was this
parting lacking. It is further characterized by a roof of black bitu-
minous sheety shale, with very frequently a thin bed of shaly lime-
stone, showing often cone in cone structure, over that. In view of
these features and its uniformity and persistence, it has served as a
key coal over a considerable area in southwestern Parke, northeastern
Vigo and northwestern Clay counties.

The coal is usually reported to be of excellent quality, and as Coal
VI (the “big vein”) is here very thin and irregular, this coal becomes
of some importance for local trade. Above the immediate roof of
the coal is usually found 20 ft. or more of sandy shale.

524. CoaL VI.—See Plate XI and Figs. 213-216. This coal, which
to the south and west of this area is of great importance, is in this
area very irregular, and often very thin or entirely wanting. Here
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it ranges from 0 to 5 ft.,, with an average of probably less than 1 /At.
It is of workable thickness and quite regular, where it enters jthe
township in the southwestern part, but in a mile and a half becgmes
reduced to a few inches or nothing, and north and east of that gecurs

o 4
213 214 216 216

Butler. Woodward. Brooks. Armiesburg.
Sed. 8. ec. 4. Seo. 18. e0. 7.

Figs. 213-216. Seotions of Coal VI in T.15 N, R.8 W., north of Mecca. See Plate XI for
figures of this coal south of Mecca.

of workable thickness in only a few places. In proportion as it gets
thinner the distance to Coal VIa usually becomes less, and the space
between, which to the south contains from the top fire-clay, a thin
sandstone and shale, over most of the area contains only fire-clay.
While the decreased thickness might appear to be due to erosion pre-

217 218 219 220

Patterson. Butler. MecoaNo.1. Dee
clay pit.
Sec. 8. See. 20. See. 19.

Figa. 217-220. Sections of Coal Vb in T.15 N.,R.8 W,

ceding the laying down of the fire-clay, I am inclined to think it
rather due to conditions unfavorable for coal deposition. See Part II.
The coal, where mined, is said to slack or weather badly, but not to
clinker. It appears to have much the quality of this coal elsewhere,

o i e
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528. CoaL Vb.—Between this coal and Coal VI is here usually a
25 to 856 ft. bed of shale suitable for brick. This coal, ranging from
1 ft. to 1 £t. 8 in., while too thin to work by itself, will be worked

to some extent in connection with the overlying shale. In many

221 222 23 224

Rocky Run. Butler. Oklahoma Mecea,
nilow.  No. 2,
Sec. 5. Seo. 8. Sec.20. Seoc.2l.

Figs. 221-224. Sections of Coal Va in T.15 N., R.8 W,

cages this shale comes down onto the coal. In others from a few
inches to a foot of black shale directly overlies the coal. It is locally
worked at a number of places.

526, CoaL Va—This coal lies but a short distance below the

other, 10 to 15 ft. on the average. Usually both are so exposed that

there is little or no danger of confusing them. Coal Va is usually

225 226

Oklahoma Mecoa,
Hollow. No. 1.
Sec.20. Sec.20.

Figs. 225, 228, Sections of Coal V in T. 15 N,, R.8 W,

thinner than Coal Vb and overlain by a much greater thickness of

black shale, and frequently also by a thin bed of limestone. "This bed

of limestone, while not very persistent, was seen ranging up to nearly

2 ft. in thickness. In only a few places is this coal even stripped.
U—GxoL. -
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527. CoarL V.—This coal is mostly below drainage and so could
pot be as well studied as the preceding. It resembles the last de-
geribed coal in being overlain by black shale and limestone, but the
limestone seems to be much more persistent than in the former case
and the coal, though often represented only by bone, is thicker.

21 228 29 Wy \) :
Meccs, No.1.  Dure Hollow.
Sec. 20. Sec. 32.

Figs. 227-229. Sections of Coals IV und IIT in T.15 N, R.8 W.

528. CoaL IV.—This coal was seen only in the Mecca shaft.
There it ranges from 3 ft. 8 in. to 4 ft. 2 in. It shows a bench mining
of soft coal 10 in. from the bottom, and in swamps has a few inches
of bone coal under. It is a non-caking (?) semi-block coal, having
regular face slips running west of north and about 2 ft. 6 in. apart.
The butt slips are irregular, from 1 to 3 ft. apart. The coal blocked
when first mined, but the slips soon became filled with calcite and
tight. They do not appear to enter the lower bench. The roof is a
dark shale, and at one point, where that had come down, fake was :
revealed above, with its characteristic method of cutting. This coal Y

makes some gas. : Wb g((

: g
529. Coar ITI.—This coal was also seen only at the Mecca shaft. \\,Jm'
It ranges from 3 ft. 8 in. to 4 ft. south of the shaft and from 6 to
6 ft. 6 in. to the east. It shows no parting except a 2 in. band of
sulphur 4 in. from the bottom. It also shows 6 in. of bone beneath
in the swamps. This coal is more of a caking coal and less of a bloek
than the upper coal. This coal has a limestone roof over part of the

Wy
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mine, with black shale above. In other places Coal IV comes down

-to within 18 in. of Coal III and whenever it gets to within 4 ft. of

Coal III the two beds are only separated by “white top,” here a hard,
white sandy clay. At other places the two beds are as much as 16 ft.
or more apart.

530. DistriBuTION AND LocaL DEraiLs orF CoaLs.—West of
Raccoon creek. Going north on the west side of Raccoon creek, coal
is first noted in Duee hollow, in Secs. 31 and 32. Near the mouth
of the hollow the Cox bank is opened on Coal VI. The coal is here
about 20 ft. above the branch. It is in two benches, the upper or
worked bench being 3 ft. 6 in. thick; the lower bench, not worked,
is 2 in. thick and carries most of the sulphur. The parting or “dirt
band” runs from 0 to 3 in. in thickness., The coal is claimed to be
cleaner and harder than at Coxville, the nearest point where this
coal is worked extensively. The roof is gray shale 4 ft. thick, and
while it sometimes does not come down, it is usually cut up by joints
that give it a tendency to come down for at least 5 or 6 in. The bot-
tom bench makes a good bottom to timber on. Below that is 3 ft. of
hard fire-clay. Coal VIa is here 18 in. thick and 12 to 13 ft. above
Coal VI. Where the railroad crosses the branch it is said the trestle
timbers set on coal, variously stated at from 18 in. to 3 ft. thick, more
probably the former; 12 ft. below that is said to be another bed.
These are probably Coals Nos. 12 and 16 of Section No. 104, which
was drilled near here. Between this and the next, or Bosley mine,
two exposures show the following section:

531. SectionN 108. SEectioN IN DukE HoLLow NEAR MoOUTH.—

Ft. In.
1. Black bituminous shale, jointed................... 3 0
2. COAL Via—Coal, 11 in.; parting, 1 in.; coal, 10in... 1 10
3. FIre-Clay .cvvviei vt ittt 6 0
4, SANAStONe ... ..iieiiiiiiii i et ey e 8
5. Gray shale .......oviiii ittt it it ie i 2 0
6. COAL VI—Coal, 3 ft. 6 in.; parting, 3 in.; coal, 2in.. 3 11
7. Gray sandy and clay shale with line of iron nod-

L) = Y 18 0

At the David Bosley mine the coal is much the same, the worked
bench measuring 3 ft., the lower bench 1 or 2 in., with a parting of
0 to 3 in. The roof is & soft gray clay. The coal is here about 10
ft. above the branch. An eighth of a mile above, Coal VI is only
about 2 ft. above the creek and soon passes under; the upper bench
is only 2 ft. 6 in. thick here. Coal VIa is here 8 ft. above, the section
being as given in Nos. 7 to 18 in Sect. 108, T514.
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A short distance above this, in the S. E. of 8. E. of Sec. 31, is the
Johns bank on Coal VIe. The coal was described in §524. It is
thought the 8 in. rider here may join this coal a short distance west.
This coal has been stripped in a hollow just north of this and claimed
to be 4 ft. thick. )

Going north, the outecrop of Coal VI keeps west of and a little
above the road. In the N. W. of N. W. of Sec. 32, coal is exposed on
the Dixon place. The section at the bank shows:

532. SectioN 109. SEectioN AT DixoN Bank.—Plate XI,

Ft. In.
1. Surface .........cciiiiiiiiins et e eeeana e 3 0
2, Black sheety shale .............0oiiiiiiiiiiiine, o 3
3. Brown soft shale ...........c. i, 4. 8
4. COAL VIia, with 1.to 2 in. parting ............... 1 1
5. Flre-clay into shale .........c...iiviiiiiiii s 5 8
8. COAL VI ... it iiiieeieeatattinenascnnnns 3 3

The bottom bench of Coal VI has run out here; 20 ft. below a 2 ft.
bed is reported, Coal Vb. Where formerly stripped in a drain just
north, the coal is reported to have been 3 ft. 6 in. thick. The shales
overlying Coal Va or Vb are exposed just above the creek bridge and
at creek level in the N. W. of S. W. of Sec. 9. Going up the branch,
Coals VI and VIa are seen close together on the A. Montgomery
place, N. E. of 8. E. of Sec. 30, Coal VI being about 20 ft. above the
creek. The section here is:

533. SEectioN 110. - SECTION ON MONTGOMERY PLACE.—Sec. 30,
Plate XI.

Division VI— Ft. In. Ft. In. Ft. In.

1. Shale, changing from gray
toblue ........co0uun. 20 0 .. .. 20 0

2. Hard drab calcareous
shale or shaly limestone
showing cone and cone

structure........ 2 in. to .. 8 .. .. 20 [}
3. Dark blue shale with iron

podules ................ 1 0 .. .. 21 8
4. Black sheety jointed

shale .................. 2 0 23 [}
6. COAL Vla .............. 1 0 24 6
6. Shale band ............. .. 1 24 7
7. COAL VIa .............. 1 0 2 1 25 ki
8 Fireclay ................ 2 6 2 8 28 1
9. COAL VI .......ovvununn 1 3 1 3 2 4
10. Shaly sandstone running

into sandy shale or clay
shale in places to creek. 20 0 .. .. 49 4

s
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A little further up and on the north side the section is again ex-
posed in a perpendicular bluff. As the section differs slightly from
the preceding, it is given, as follows:

534. SecrioN 111. SectioN oN LaAFERTY PLaceE—Sec. 30,
Plate XI.

Division VI— Ft. In. Ft. In. Ft. In.
1. Gray sandy shale........ 20 0
2. Shaly limestone with cri-
noid stems ............ .. ] .. .. 20 6
3. Gray sandy shale ........ 6 0o .. .26 6

4. Line of limestone nodules
or septaria measuring
up to 3 to 4 ft. In diame-
ter by 2 ft. thick, still
showing cone in cone
structure though very

indistinetly ....... 0to 2 0 .. .. 28 [
5. Black bituminous shale,

sheety, fish scales...... 2 0 .. .. 30 6
6. Blue shale .............. 1 0 .. .. 31 ]
7. COAL VIa, largely hid- .

den by talus........... 2?2 0 2 0 33 6
8. Fire-clay, partly hidden.. 3 0 .. .. 36 G

9. Bone coal to coal, in
places only brown bitu-

minous shale .......... .. 3 .. .. 36 9
10. Fire-clay, gray .......... .. 6 3 9 37 3
11. COAL VI ........o..oon. .. 10 0 10 38 1
12. Hard gray sandy fire-clay

to creek bed ........... 2 0 .. .. 40 1

A little beyond Coal VI is exposed in the creek bank only 3 in.
thick, overlain by 4 ft. of sandy shale. And a short distance still
beyond that it has entirely run out, the section being:

535. SEectioN 112. SEcTIiON oN LAFERTY PLraceE.—Plate XI.

Ft. In
1. Blacksheetyshale .............. . ciiireiiun.nns 1 0
2. COAL VA iiint i e i ettt ie e aens 1 3
3. Parting ... ... i e S %
4, COAL VIa ...t e e it e i s 3
5. Fireclay, sandy ........... ..o iiiiiiiiiiiinn 3 0

Place of coal VI.

6. White and pink sandstone ....................... 2 0
R &) 1 PP | 0

Continuing up stream, the upper part of Sect. 111 is exposed in the
creek bed, in places showing shaly sandstone rather than shale, until
the position of the Johns coal in Duee hollow is reached, but here it
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proves to be only a 3 ft. bed of black shale with the fracture of coal.
It is of interest that near the head of this ravine occur a number of
masses of limestone from the region east or north of the coal field.
Their abundance and size at this point is out of the ordinary.
Approaching Meccs, the strata rise so that partial exposures of Coal
VI and Coal VIa in the N. E. corner of Sec. 30 are af least 25 ft.
above the creek, and at the clay pit of the Dee Sewer Pipe Company,
Coal VI is at least 40 ft. above the creek. The section there is:

536. SectioN 113. SEecTioN AT DEE Cray PiT—N. E. of S. E.
of Sec. 19, Fig. —.

Division VI— Ft. In. Ft. In. Ft. In
1. Black bituminous sheety
shaie .................. 2 0 .. 2 0
2. COAL VIa with parting.. 1 10 1 10 5 10
8. Fireclay ................ 6 0 8 0 9 10
4. COAL VI ........... e . 6 0 6 10 4
5. Fireclay ................ 3 0 .. 13 4
Dlvision V—
6. Shelly sandstone ........ ..
7. Sandy shale, fine and uni-
form, used at clay plant. 30 0 .. .. 43 4
8 Black bituminous sheety
shale .................. 1 0 34 0 44 4
9. COAL Vb ............... 1 4 1 4 45 8
10. Fireclay ................ 7 0 .. .. 52 8

In the N. W. of N. E. of Sec. 18, on the John White place, the
exposures of gray shale suggest that the traces of coal near the road
are from Coal VIa or Coal Vb, Coals No. 2 and 4 or No. 9 of the above
section, .

In Sec. 7 Coal Va or Vb was reported by Mr. Cox to have been
seen at low water in Raccoon creek near the Armiesburg bridge. Coal
Vla there crops out at the roadside south of and above the bridge.
The section here was given in §522.

Going south along the east bluff of the Wabash, coal is first noted
on the Brooks place in the N. W. of S. W. of Sec. 18. The section
here is typical and is of value for its bearing on the correlation of the
coals across the river in Vermillion county.

537. SeorioN 114. SecrioN oN BROOKS PLACE.—Sec. 18, Fig.
202, in part.

Ft. In
1 Surface .......... ..o 8 0
2. Blueshale .................. ... .. .. .. ... .. 3 0
3. Dark sheety shale ........................ ... .. 2 0

B T T -
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Ft. In.
4. COAL VIa—Coal, 1 ft. 0 in.; parting, 1 in.; coal, 6 to
= Z50 1 9
B, Fire-clay .. ... i it et e 8 0
8. COAL VI ... . . ittt ienoneronasaes on (3] ¢
*7. Fire-clay, becoming gradually shaly sandstone to-
ward the bottom ................ ... oceeiie 9 0
8. Gray shale as at tile WOrks ...................... 3 0

Coal has been worked a little here at a number of places.

A little further south, on Mrs. Lavina Wanamaugher’s place, N. E.
of S. E. of Sec. 13-15-9, Coal VIa has been worked recently, the coal
measuring 2 ft. 3 in. with the parting 1 ft. from the bottom. The roof
is a dark sheety shale. A short distance below the sandstone, under-
lying Coal VI, which is not exposed here, forms massive bluffs 5 or
6 ft. high, much as at the Armiesburg bridge. Coal VIa has also
recently been worked on the Puntney and Usselman places, in the S,
E. of Sec. 13-15-9.

Near the center of the east side of Sec. 24-15-9 a deep ravine has cut
down through the measures, exposing poorly the following section:

538. SEecTioN 115. SECTION IN BLUFF.—Sec. 24-15-9.

Ft. In. Ft. In.

DR 0.3 § o AN 30 0 30 0

2, Blueshale ................c.eevvan.. 1 0 31 0

3. Darkblue limestone or calcareous sand-

S0 o U= S 1 0 32 0

4. Black mark of coal outerop ........... .. .. .. .

5 Fireclay .......... 0ol i, 1 0 33 0 ot é il

6. COAL ....oooviiiiiinans i, 1 0 3 oV

7. Sandstone with large plant stems in
. abundance ..........coiiiiiiinian.. 1 O. 35 0

8. Shaly sandstone in flakes ............ 12 0 47 0

9. Hidden ............coiviiirivnnnnnnns 10 0 57 0

10. Black mark indicating outcrop of coal.. .. .. .. e
11. White fire-clay ...........ccovviunn. 4 8 61 0 V.

12. Shaly sandstone ..................... 12 0 738 0+

It seems possible that Coal VIa is the coal indicated in No. 10 of
section. _
Still further south, in Sec. 25-15-9, there was noted:

Ft,
Line of limestone concretions ...................... 0ft. to 1
Black sheety shale .......co. i e 2
Conl indicated by black streak ............................ .. @
Sandy fire-clay or sandstone .............. ..., 4
Sandstone and shaly sandstone, to level of bottom land...... 13
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This appears to correspond with the bottom of the preceding sec-

tion and with the measures accompanying Coals VIa and VI. The.

black streak indicating the outerop of Coal VIa can be traced a short
distance further south, but quickly dips below the level of the bottom
lands, and no more coal was seen in this township.

Except about a quarter of a mile or less in width along the eastern

edge, this township (15 N., 9 W.) is all bottom land. North of Ar-

miesburg this area of bottom land extends eastward so as to include
nearly all of Sec. 6 of T. 15 N,, R. 8 W.

539. DowN RockY Run.—The section on this ravine was given
in §521. Coals VI and VIa were only noted on the Hall and Woodford
place, in the N. W. of Sec. 4. They were formerly worked, but the
workings are now fallen in and the coal hidden. Coal VIa was re-
ported by Mr. Hobbs as 2 ft. thick, separated from Coal VI by 8 ft. of
fire-clay. Coal VI is said to have measured from 4 to 6 ft. (see Fig.
214). It is said to have been a good caking coal. Nothing could be
learned as to why it was not worked more, but from its position it
would seem probable that the roof would interfere seriously with min-
ing operations.

Coals Vb and Va are exposed avery little ways down the creek,
Coal Va seldom showing any coal, while Coal Vb shows about 1 ft.
It has been mined a little. "These exposures are on the John H. Ott,
John Wildman, Simeon Smith, B. Phillips and T. J. Mater places.

Further down, on the Jose Butler place, Coal VI, 5§ ft. thick (see
Fig. 213), and Coal VIa, 1 ft. thick (see Fig. 207), are exposed and
have been worked. See Sect. 105, §520. Better exposures are now
found in a ravine on the B. Hayworth place. The section is much
the same as on the Butler place, except that 20 to 25 ft. of gray shale
under Coal VI are well exposed and 10 ft. of brown sandy shale con-
taining ironstones are exposed above No. 2 of the section. In a
partly filled drift on Coal VI, 3 ft. 7 in. of coal were measured. Coal
VIa was not exposed. Mr. Cox gave its thickness as 1 ft., and notes
no parting. Coal Vb, the first bed below Coal VI, Mr. Hobbs calls a
4 ft. 6 in. bed. It will hardly measure over 1 ft. 6 in. In 1871 this
locality furnished some 1,600 tons of coal. All four beds have been
worked a little. The extra 4 ft. 6 in. bed of Mr. Hobbs is evidently
in error.*

540. OxramoMa Horrow aNDp MEcca.—The section in the hol-
low and about Mecca has already been mentioned. The best exposures
of Division VI are near Mecca No. 2 shaft. At different exposures

*Since the report went to press we learn that Coals III or IV have been found workable
near the mouth of Rocky run, and a shaft known as the Lucia opened;up on thom close to
the railroad, as shown on sheet A7of colorpd map,
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there Coal VI varies from 0 to 2 ft. 8 in. in thickness, this variation
taking place in a few rods. Coal VIa is quite regular all through
here, running from 1 ft. to 1 ft. 6 in. in thickness, with its clay parting
at or a little below the center. Division V'is best displayed near
the switch to Mecea No. 1 shaft, and in Oklahoma hollow. In a small
fork of the latter Coal Vb, overlain by 15 ft. of light drab shale, is
exposed near the head of the hollow. Coming down, while the strata
for short distances keep pace in dip with the stream, on the whole

they do not, and the stream gradually cuts down to Coal V with prac- T

tically an unbroken section. At the mouth of the hollow Coal V,
represented by black bituminous shale, is at crgek level. Going up the
hollow, its position is readily traced by the overlying limestone which
in places paves the creek bottom. For some distance it rises about
with the stream. Then an easterly dip carries all the coals up to Coal
Vb under, but farther up, Coal Vb rises above the creek for some
distance; toward the head of the ravine it passes under and Coal VIa
appears about 25 ft. above, being the highest rock exposed in the
hollow and but a few feet below the general upland level. Coal VI
appears to be absent here.

The main interest here is in the workable development of Coals
IV and III. These coals, ranging up to 6 ft. 6 in., have already been
described. The area underlaid by them appears to be considerable.
The south entry of No. 1 is said to be driven 3,700 ft. and the east
entry 3,500. The bottom bed has so far been the one principally
developed. The beds lie unevenly, so that in 1897, in preparing to
install a plant for electric haulage, it was necessary to raise the floor
as much as 10 ft. in places and take down as much as 6 ft. of roof
in other places. And even then the grades were found too heavy for
a 20-horsepower motor to take more than a few cars. At one point
the two beds nearly come together, and an incline has been driven
to the upper bed at that point. Two channels have cut out the coal
and measures. One runs northeast and southwest a short distance
north of No. 2 shaft and is evidently a preglacial channel. The fill-
ing being soft and full of boulders, coal, pieces of shale, ete. The
other is of Carboniferous age and runs just north and east of No. 1
shaft, nearly following the old Indian boundary line. This is filled
with sandstone. A drilling up the ravine a ljttle above this shaft is
said to have gone 140 ft. into the sandstone, while the banks of the
ravine at this point show 40 or 50 ft. more rising to the top, indicating
a channel filling 180 to 190 ft. deep. It appears to have crossed just
south of the mouth of Oklahoma hollow, and in the west bank just
about at the section line between Secs. 18 and 19. It would appear
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to be part of, or one of the branches of, the Coxville Carboniferous
river. Some faults and irregularities occur in the coal, but not so
as to interfere with mining. One, in which the fault plane is filled
with sandstone, is shown in Fig. 8 of Plate III.

541. SEcrioNs 27 AND 28, 33 AND 34.—The only coals seen in
these sections were Coals VIa and Vb. Coal VIa outcrops in a ravine
on the John Cox and G. H. Bascom places, S. W. } of Sec. 28 and
N. W. of Sec. 33. The section here is as follows:

542. SecrtioN 116. SkctioN oN Cox AND BascoM PLACES.—
Secs. 28, 33. '

Ft. In.
1. Hillside, hidden .........c.cviiviiieiinrnonnonrnn 25 0
2. Grayshale ... i iiiiiiiiiiiii i i 10 0
3. Band of ironstone (place of limestone)............ .. 2
. 4. Dark blueshale ......cooiiiiiiiiiiiiiinnnnn, B 0
“* 6. Black bituminous sheety shale, containing line of
‘\\ limestone nodules near bottom ................ 2 0
6. COAL VIa—Coal, 1 ft. O in.; parting,, 1 in.; coal, 8
o R o 0 02 0 « U N 1 1
7. Gray sandy fireclay .......coviiiiiiiiiiininnn, 6 0
8. Hidden, probably same a8 T.......ovivnveeevnns [} 0
Place of Coal VI, '
9. Graysandyshale ............cviviiiiiinennn.n 3 0
10. Gray todrab shale ...........ccvvevviirenennanes 8 O+

Descending Iron creek, in Sec. 22 is an exposure of 20 ft. of the
shale, with iron nodules, which lies between Coals VI and Vb. In the
N. W. of S. W. of Sec. 27 Coal VIa was being stripped on the John
Daniels place (see Fig. 212). The coal is 2 ft. thick, with 1 in. clay
band in center. Above it there is gray shale, 5 ft.; dark sheety shale,
1 ft. 6 in.; gray shale, 6 in., to Coal VIa. It is underlain by fire-clay.
It is reported to be fine coal. The same coal is also worked on the
J. Daniels and J. S. Strong places in the S. W. of S. W. of Sec. 27.
In Sec. 34 traces of a 1 ft. coal appear at places. -It appears to be
Coal Vb, At one point this showed above it 10 ft. of gray shale with
iron nodules and below it 4 ft. of fire-clay to the creek level. Coal
VI, though workable just south of this, was not found in this area,
and appears to be lacking. ;

In general, it may Ye said that four workable coals exist in town-
ship 15 north, ranges 8 and 9 west. Coals VIb, VI, IV and IIIL.
Coal VIb is workable probably only in the southwestern corner, and
"doubtfully there. Coal VI is also workable only in the southwestern
corner and in a few local pockets elsewhere. The clay roof which it
is inclined to have, except in the southwestern corner, will prevent
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its being worked in many places where a sufficient thickness is ob-
tained. The outcrop of its horizon is probably not found east of Iron
creek. Coals ITI and IV offer better inducements. They are known
to cover a considerable area east of Mecca, with the possibility of
basins extending out to Williams creek and toward Minshall. A
drill hole in Sec. 31 found them unworkable. One of them has
recently been found 4 ft. thick just across the Wabash in Vermillion
county. Indications are, therefore, favorable for the finding of more
coal at one or the other of those horizons than has yet been found.

(TownsHiP 14 NortH, RANGE 8 WESsT.)

543. LocaTIioN, ETC.—This township is nearly in the southwestern
corner of the county and corresponds to the eastern two-thirds of
Florida of the civic townships. The southeastern and eastern part
of the township is characterized by the broad level bottoms of Raccoon
and Little Raccoon creeks; this is continued northward as'a some-
what narrower valley down Raccoon creek across the center of the
township. The V-shaped area north of the junction of the two creeks
is cut up by Iron and Wiesner creeks into three broad rolling divides
and two narrow valleys. West of Raccoon creek is a high flat table-
land, from which rise the hummocks of the terminal moraine that
crosses here.

The C. & E. L. R. R. crosses the township from northwest to south-
west; the T. H. & L. Ry. crosses from northeast to southwest.

544. STRATIGRAPHY AND Coals.—The same divisions of the coal
measures are found in this township as in the last; that is, III to
VL, inclusive, with the probable addition of Division VII in the
western part. With the exception of Coal VI, the other coals are
much as described and figured under the last township and therefore
will not require much attention here. In this township Coal VI first
reaches its normal thickness. - A couple of drillings obtained through
the kindness of the Brazil Block Coal Company shows practlcallv the
whole stratigraphic column to Division I.

545. SEcTION 117. SECTION OF DRILLING N CoxvILLE—ROSE-
pALE REGIoN.—Fig. 2 of Plate XIX.

Ft. In.. Ft. In. Ft. In.

1. Surface ................. 18 0

Division VI— ! _
2. Boulder clay ............ 54 0 . .. 72 0
3. Blue shale .............. 5 0 . .. s 0
4. Black shale ............. 4 0 .. .. 81 0

b r———

9.

10.
11,
1 od2.
13.
14.
15.
16.
17.
18.

Another drilling, which includes the bottom of this, shows:

waee
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Ft,
COAL Vie .......evevnns 1
ClaY ..vvvvevvinns coeens 2
Blue shale ..........c.... 29
Blue shale and sulphur,
place of coal?.......... ..
Clay ..vvviiiiiineecnenn on
Blue shale .............. 26
Black shale ............. 1
COAL and shale VIa.... '1
ClAY ..0ovvvennrnnannnsnns 3
Blue shale .............. 6
Sandstone, very hard .... 3
Gray shale .............. 3
COAL VI .. iiivvivnnenn 5
ClAY . vovviiene vavnonens oo

~

o3

DLOOCOOOOOwNm

In.

()

cCcoooo @

cPBOSHPOROOO

546.
ville-Rosedale area. Fig. 2 of Plate XIX.
. Ft.

1. Surface ........cooeevnann 1

Division VI—
2. Fireclay ..ovoveenvnneens i
3. Sandstone .........c.00.. 5
4. Drabshale .......ccocc00 &
B. COAL VI ........covvntn 5
B Clay ...ovvvvvennrarnennn 4

Division V— :

1. Light shale ............. 20
8. Drabshale .............. 1
9. COAL Vb ...coviiiiinnn oo
10. Clay ..vvvervvniennnennae on
11. Black shale ............. 11
12. Darkshale .............. 10
13. “Hard rock” (limestone?).

14. Black shale ............. 1
15. COAL YV .. i iiiiiannnn 1
16, Clay ..ovviiianinnnnernas 3

Division IV—

17. Light shale ............. 6
18.. Dark shale .............. 5
10. COAL IV ... ...t 2
20. Clay ..ot 3

cooe

Ft.

In.

Ft.

82

84
114

114
115
141
148
149
1562
158
161
164
169
170

Ft.

13
14
19
23

SRk 3

WO OO0 OO,

In.

oo oOo oo
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SrgcrioNn 118. Secrion or Drvisions 111 to V.—In Cox-
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D’;"‘I’:gﬁl—shﬂo ............. ’:' I;" Fi. In 5'8" I:)" » 548. SEcTioN 120. SEoTION IN RAVINE NEAR Cox No. 2 MiNE.—
22. Dark shale .............. 20 0o .. .. 118 0 It Ft. In
23. Dark blue shale ......... 5 0 37 2 123 0 D PRI 1115 ¢ : ' - Y0 10 0
24. COAL III, 4 in. of bottom, Division VI—
107 4 8 0 8 012 o0 2. Light brown shale .........cvvvvvvuninrnnnnn.. 6 0
25. Hardclay ............... 8 6 129 6 3. Blue shale with two bands of ironstone........ ¢ 0
Division I— . 4. Blue-gray to black sheety shale ............... 1 6
26. Sandstone ............... 8 0 .. .. 132 & ¢ {8 COAL VIa ....... e e o 8
/38 SBale ..t e 2
The section at the Parke County Coal Company’s shaft No. 6 is - ;’ COAL VIa ........ooen e 24
. : : . Fire-clay oo 5 ft.to 6 0
given to be as follows: o 9. SaNAStONe .....viiiiriint e, 1 0
547. SEoTIoN 119. SECTION AT PARKE COUNTY Coar Cox- 10. Sandyshale .....ovveiie tieiiiiiiiinieiiieaans 18 0

PANY’s SHAFT No. 6—Fig. 3. A rough section, somewhat more comprehensive than the last, was

Ft. In. Ft. In. Ft. In. obtained at the old shaft of Cox No. 1.

L ClAY i, 8 o .. .. 8 0
2 Gravel ...ovvenninnninn. .. .. L 549. Section 121. SEectioN AT Cox’s No. 1 SHAFT.—
3. Blueelay ............... 2 0 10 0
Division VI— Ft. In. Ft. In. Ft. In.
4. Shale ..ovvrnnnon, 53 0 63 0 1. Surface and drift, curbed... 18 0 18 0
5. Sandstone ............... 4 0 87 0 2. Shaly sandstone ........... 14 0 32 0
6. Black shale ............. 3 0 .. .. 10 o 8. Blue shale, becoming black
7. COAL VIa?, “rider” ..... 2 6 2 6 72 Pt toward bottom ........... 24 0 .. .. 56 0
8. Fire-clay ..o.ooovonnon. .. PR % 6 T 4 COAL VIa ................ 1 0 1 o0 57 0
9. Sandstonme .. ... ... ... s o ™ 6 3y @. Curbing. (fire-clay, etc)...... 12 0 .. .. 69 0
10. Soft fire-clay ............ .. 6 80 0 " W' \G Shaly sandstone ............11 0 .. .. 8 0
11. Limestone .............. .. 4 80 4 T COAL'VI .o.ewiviinnnenen. 6 6 ¢ 6 86 6
12, Fire-clay .....o..o.v..... 2 0 g2 4 . : . o o .
"18. Sandstone ............... 5 o .. .. g 4 550. THE CoaLs of this township are very similar to their con-
14. Shale ..ovovreononnn . 5 o0 190 10 92 4 tinuation in the last township, except Coal VI. It is the only work-
15. COAL VI (Fig. 6)— | able coal in the area as far as developed. Coal VIa and some of the
go‘iﬂ'hl ft. 0 In. ! others are stripped a little for neighborhood use. It would not be
ulphur band, 1 in. surprising if Coals V.and III were found of workable thickness, par- —
Coal, 1 ft. 8 in. . . . = M
Sulphur band, 1 1n, ' ticularly in the eastern part of the township, and that Coal VII 3t
Coal, 1 ft. 2 In. workable thickness be found in the western part.
Ciay and shale, 4 In. to 6 In. Coal VI ranges around 6 ft. in thickness. Its most distinguishing

Coal, 2 ft. 0 in,

feature is a dirt band or parting from 0 to 8 in. thick, the lower part
Sulphur band.

e r of which is fire-clay, the upper shale. A foot or 18 in. from the top
oal, 4 in. . . . .

Sulphur band, Otol%4fn. 6 8 6 8 99 0 . is a very persistent band of sulphur or pyrite, and 6 or 8 in. from .the
16. Flreclay ........c....... 2 8 .. .. 101 8 ‘ é . bottom is often found another sulphur band. The variation in thick-

ness is largely confined to the lower bench, except in the vicinity of

An exposed section, showing the strata accompanying Coal VI, is - 3 the Coxville Carboniferous river. This coal is a strong, caking coal,
found opposite Cox No. 2 shaft. Coal VI occurs just below this. i inclined to be sulphury, but where washed, as at Cox No. 3, making
il an excellent fuel. About 75 per cent. will be lump. Its composition

is shown in the following analysis by Mr. Noyes of coal from Cox No.
3 mine:
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Fixed CAIDON « -t iivveree i caa s 46.45
Volatile combustible matter . ........... ... ... 41.88

Total combustible matter . .................. 88.33
N+ R U R 5.10
D (31120 - T R 6.49
SUIDBUL « . e 2.88

Total Waste ... .ottt e 14.52
Pounds of water evaporated per pounds of coal.... 13.1

The roof is usually a blue shale and very poor. In places the sand-
stone comes down onto the coal, making a good roof. The under
clay, while not very deep, tends to creep to such an extent that special

" measures have to be adopted to counteract this tendency. As far as
examined, this coal runs here quite regular in thickness, with few
rolls, faults or other disturbances.

230 231 232 233 . 234 235 236H . 21
ius. . E . Rock Houaq. Wheats. awkins.
Cornelius. oo Seels.  Boa 15, Seo. 15, Boo. 22.

Figs. 230-237. Sections of Coal VIin T.14 N,,R.8 W., principally east of Raccoon ereek,
thowing effect of Coxville river erosion.

551. DISTRIBUTION AND DETAILS EasT oF RaccooN UREEK.—De-
scending Iron creek, Coals VI and VIa are reported on the Geo.
Bailey and Presley Daniels places in Sec. 3. They were not seen, but
are said to be 8 ft. apart, separated by fire-clay, the lower being 4
ft. (?) thick and the upper 2 ft. On the J. P. Conelius place, east
side of Sec. 9, Coal VI is about 15 ft. above the bottom of a small
branch. Where it has been drifted upon, it is in two benches, the
upper measuring from 1 ft. 3 in. to 2 ft., the lower bench 1 ft. 2 in.,
the parting 4 to 1 in. (Fig. 230). The roof is shaly sandstone, 8 ft.+
thick, which, 10 ft. above the coal, shows as & massive outerop 6 or 8

PR s = b

COAL DEPOSITS OF INDIANA. 385

ft. thick. Coal VIa is reported to be 18 ft. above and to be 18 in.
thick, with its usual parting, and underlain by 6 ft. of fine fire-clay.

The lower part of Iron creek or Rock run is shut in by overhanging
bluffs of sandstone. '

In the east bank of Raccoon creek, opposite Coxville, is the ex-
posure of a sandstone filled erosion channel, which has been given
the name of Coxville Carboniferous river. As this sandstone was, by
the old survey, considered to be a ridge of Mansficld sandstone, the
following sketch is given, showing the true relations:

v
&~
|3
9

. coalVl
Quarry 6C/ass vaqd works. at rock 3;
i Novsea N

v

T T e :

R ILIEE

o e S i
cevel o hottoms. . _ B vl ow .

R

Fig.238. Rock exposures across Racoon cercek from Coxville, to show relution ot Conl VI to
the sandstone at crossing of ** Coxville Carboniferous river.”’

The channel proper is some 600 ft. broad and exposed to a depth
of at least 40 ft. and how much deeper is not known. The sandstone
of this filling is massive, hardly showing a suggestion of bedding.
Toward the west side is a little of the appearance of crossbedding, or
perhaps more closely resembling sand dune structure. Above this 40
ft. of exposed channel the sandstone rises without perceptible break
or change, another 15 ft., but now spreads out on either side. On
the east side this can be traced some 100 ft. or so, by a clean exposure,
to a rock house, where Coal VI is seen immediately underlying the
sandstone. On the west the extension of this upper sandstone can be
traced some distance, though poorly exposed for the first 150 yds,
and there, too, it immediately overlies Coal VI. The age of the sand-
stone is thus put as late as the age of the lorizon of Coal VI. Turther
south, there is commonly met with a nonconformability a little above
Coal VI, and accompanying measureg dre often cut out and replaced
by sandstone. The erosion is b®h of the channel and broad wash
order, the channels having been noted as mueh as 16 ft. deep. I,
however, seldom does more than remove the top of the coal, and not
a single instance is recalled of its having cut through and below the
coal. There is, thus, some evidence suggesting that the sandstone
at Coxville belongs to the period of Division VI, but there is also
some evidence that it belongs to a much later period. If, as has been
suggested, this is part of the same channel or system of ehannels as
at Silver Island, Rockport, Mecca and other places to be mentioned,

25—@eoL.
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it has cut channels 150 ft. or more deep, extending almost, if not
quite, through the measures. Such channels require some time for
their cutting, and it would seem as thougl, if this took place during
the time period of Division VI, there should be more general evidence
of & marked nonconformity than there is. The assumption of an
unusually large uplift in the northeastern part of the coal field during
that period might in part explain its absence clsewhere. For the pres-
ent the question must remain an open one. The course of this chan-
nel was not discovered, but it appeared to cross the creek near Cox-
ville, and go west or south of west, coming from the north.

On the west of the chiannel, Coal VI is worked on the Melville
Evans place, the coal there ranging from 3 ft. 6 in. to 4 '#. 6 in,,
with an average of about 4 ft. (Iig. 232). The dirt band is 8 in.
thick; the upper beneli 3 ft., with a sulphur band in the middle; the
lower bench is 8 or 10 in. thick. The roof is sandstone, 15 ft. being
exposed. It malkes a solid, but uneven roof, and the coal is subject
to “rock spars” or sandstone veins. Several openings have Dbeen
made along licre, showing a marked rise to the southeast.

At the channel, the sandstone is quarried, and the top, which is
very white and pure and a freestone, is extensively prepared and
shipped to be used as a glass sand. Southeast of this a short distance
is the rock house just mentioned, &t the back of which the coal is
3 ft. thick with the “dirt band” 2 ft. from the top (Fig. 233). The coal
at this point indicated a continuation of the southeast rise noted at
Evans. In a ravine just beyond this, at the Wheat mine, the coal
appears to have dropped 15 or 20 ft. as though faulted with downthrow
to the east. There are several openings here. At the western one
the section is (Iig. 234):

Ft. In

1. SUIrface .. e e e, 2 0
2. Bone coal to Dlack shale ........................ 2 0
3. Coarse-grained carbonaceous sandstone, lenticular,

Ofn. to... . cvveiii i, e 0 3
4. COAL VI— e

Coal, 3 ft. 0 In. v

Shale and clay, 8 in.

Coal, 81D, .o v e e 4 4

In another entry just north the lenticular sandstone becomes 2 ft.
thick and cuts the coal down to 2 ft. At still another entry the coal
is again 3 ft. G in., with a 5 in. parting (Fig. 235). It is said in places
the roof gets regular and the coal becomes 5 {t. thick.

A short distance east, in Sec. 22, Coal VI reaches its normal devel-
opment on the Hawkins place. The coal is here 25 to 30 ft. above

e T
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the bottom of Raccoon crecek. The sections at two openings were
as follows (Iligs. 419-420):

Ft. In.
Gray shale with thin layers of sandstone............. 10 0
COAL i ittt e e 1ft.0in. .. 10
Parting, knife edge to .. ..o iii i iiiiiiiines o0 %
COAL .o it ettt e e 3ft.0in. 2 10
Parting, clay, ete. ..ot 1lin. .. 3
COAL o e e e 1ft.0in. 1 10

Flre-Clag ..o e i e e B

Coal VI rises to the top of the bInff and was not seen farther east.
In the N, E. 1 of Sec. 22, where the bluff and creek come close to-
gether, Coal Vb or Coal Va is exposed. The section there is (Sect.
121): .

Ft.
1. Massive yellow sandstone ......... ..o, 12
2. Blue to gray or uneven Dblack shale with 8-ln. layer of .
fossiliferous Iimestone In places, 7 ft. from top........ 10 YFr
3. Duark gray fissile jointed shale ..........covvviiiinnn, 1
4, COAL (eXPOSEU) .+ vttt it itiin e e iereeeeteaeeeneennes 1

One or two other coal ontcrops were reported north or east of this
that were not visited.

552. DISTRIBUTION AND DETAILS OF CoaLs oF WEST OF RACCOON
Creex.—Coal VI outerops just above the level of the bottom and at
the foot of the Dluff, so that its line of outcrop nearly follows the
gravel road north from Coxville, and the C. & E. I. R. R. south from
Coxville to Rosedale, where it continues southeast across the flat land.
It is probably cut out across the old valley of Raccoon creck south of
Rosedale. :

Both Coals VI and VIa outcrop at a number of places in Sec. 5,
notably on the A. Lewis place, S. E. of N. W. of Sec. 5, and J. Tobin
place, S. E. of 8. W. of Sec. 5. On the latter place the section is
typical, as follows:

553. Sccrion 122. SccrioN oN J. ToBIN’s PLacE—Sec. 5.

Ft. In. Ft. In. Ft. In.

Slope ... i 50+ O .. 50 0
Gray saudy shale ............. 20 [} S 70 0
Black bituminous sheety shale.. 2 0 72 0
COAL Via— ’

Coal, 10 in.

Partlng, 1 in.

Coal, Gin.................... 1 3 1 5 13 b}

.8
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Ft. In. Ft. In. Ft. In.
Flre-clay .....ovivieeiiinnnnn. ¢ 0 .. .. 70 5
Sandstone ... i eiee. . 10 .. .. 80 3
Soft gray shale .......cvvuneet, 3 [\] 0 10 83 3
COAL VI (poorly exposed) ..... 3 0 3 0 86 3

Coal VIissaid to run about 3 ft. 6 in. thick with a band about 2 ft.
from the top, the lower bench being very hard and pure and coming
out in large blocks.

As far as could be learned, no coal has been exposed in Secs, 8,

17 and 16, the coal probably dipping too low to be cut by the drains.

In a ravine at Coxville the measures are well exposed. Coal VI
shows at one point 3 ft. 3 in. thick witlrout parting. Over it is 3 ft.
6 in. of light drab clay shale, then 2 ft. of sandstone; above that is
the section obtained across the ravine, §548. Coal VI was formerly
extensively worked at shafts Cox No. 2 and No. 1 in this ravine. Mr.
Barry is working a small area east of this ravine that had been left
on account of irregularities of the sandstone roof. His coal runs
about 4 ft. 10 in., with a G in. dirt band, the upper bench being 3 ft.
At the end of this point the coal rises to the east very sharply and
has been opened upon at the end of the point at a considerable eleva-
tion above its position at Cox No. 2 shaft. Going south from Cox-
ville along the C. & E. I. R. R,, coal has been opened upon at & number
of places Lefore reaching Parke County Coal Company’s No. 9 mine,
a slope. Near Coxville the exposures show a sandstone roof, but
near No. 9 mine 20 ft. of sandy blue shale shows over the coal. Where

noted at one point near No. 9, being worked far wagon trade, the-

coal measured 4 ft. 6 in., with the parting 3 ft. from the top..

At old Parke County Coal Company’s No. 1 mine, being worked
for wagon trade, the coal measured about 5 ft. 6 in., the same 3 in.
dirt band coming 1 ft. from the bottom as far as exposed, and a sul-
phur band 1 ft. from the top. The roof is brown to gray shale {see
Fig. 7).

To the west of the line of outerop Coal VI has been found by
shafts at Cox No. 3 mine, and at Parke County Coal Company’s mines
Nos. 6, 8, 2 and 5. The last two are worked out. At No. 2 mine it
is said to have been 35 ft. to the coal, and 90 ft. at No. 5 mine.

At the Parke County Coal Company’s No. 6 mine it is 81°ft. to
the coal, the scction-having been given in §547 (see Figs. 3 ahd 6 of
Plate XIX). The roof seems to stand in the rooms if they are sys-
tematically worked out, but tends to eome down badly in the entries,
there being in the shale and on top of the coal soft calcareous layers.
The coal dips strongly to the southwest and is quite subject to faults
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in which the downthrow is as much as 6 or 7 ft. Slight faults, ac-
companied by clay veins, were sketched, and two of them are shown
in Figs. 3 and 4 of Plate III, in Part L.

At Parke County Coal Company’s No. 8 mine the coal is 125 ft.
deep at the shaft and 150 ft. at the double parting, 430 yards to the
west. A number of measurements made showed a range from 6 ft. 1
in. to 7 ft. 1 in,, the average being between 6 ft. 6 in. and 6 ft. 9 in,,
the partmg bemg from 1 in. to 1 ft. thick, and coming 2 ft. 6 in. to
3 ft. from the bottom (Fig. 4). The roof is made by 6 ft. of gray
sandy shale, which, in the new entries, shows but a few inches of
“draw slate,” but in the old entries comes down to a depth of G or 10
ft., or even more in long arches. At such places there appeared above
the gray shale 3 ft. of a fake-like mixture of shale and gravel, and
above that a mixture of fire-clay, shale and sandstone gravel. Below
the coal is 4 ft. of fire-clay running into sandstone. It tends to creep.
Clay veins from 1 in. fo 1 ft.thick are also found at this mine and have
been traced a half mile in some cases. Their direction is not regular.
This is a machine mine, having also tail rope haulage.

At Cox No. 3 mine, of the Brazil Block Coal Company, Coal VI

Mft deep. It ranges from & ft. 2 in. to 7 ft. ¢ in., with an
average of about 6 ft. 6 in. (see Fig. 5). The parting 4 ft. from the
top averages about 2 in., ranging from 3} in. to 6 or 7 in. There are
two quite persistent sulphur bands 1 ft. from the top and 6 in. from
the bottom. The latter does not appear on the north side of the
mine. On the north side of the shaft the coal is thinner, cleaner, and
has a better roof than on the south side. The roof on the south
side is a blue shale, of which from 18 in. to 4 ft. come down when
it is left standing. The fire-clay is 6 ft. thick, running into sandstone.
It tends to creep and this tendency is met by the method of laying
out the mine described and figured in Part IV. This is a machine
mine and has one of the best surface plants in the State, being
equipped with washing and crushing machinery, revolving screens,
etc., and having a storage capacity of 850 tons of the small sizes of
washed coal. All the coal that goes through a 2-in. screen is washed
and sized.

As far as could be learned, we would expect Coal VI to be found to
be a practically continuous bed under all the western part of the
township. There is, however, a rapid dip to the west and toward the
western edge of the township it is probable that the coal lies at a
depth of at least 300 ft. below the table-land. t+ !

The bottom of the coal measures lies about 200 to 250 ft. below
Coal VI
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TownsHIP 14 NorRTH, RANGE 9 WEST. (PArT IN PARKE CouNTY.)

554. LocatroN, ETc.—This partial township (the eastern part)
forms the western quarter of Florida of the civic townships. It is
about two-thirds river bottom and the rest bluff and table-land, modi-
fied by the glacial moraine. The C. & E. I. R. R. crosses the southern
part from northwest to south.
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Fig. 239. Sketch map of part of T.14 N.,R 91, ‘Lhe worked out portion of Coal VI only
is indicated.

555. STRATIGRAPLY AND Coars.—The stratigraphy of this town-
ship is much the same as the last, except that the full thickness of
Division V1 is found, and Coal VII is well exposed.

A section of Lyford No. 2 shaft, 143 ft. to coal, was given by Mr.
McCullum, who sunk the shaft, and in addition is given the bluff
section up to and including Coal VII. It is as follows:

556, SectroNn 123. SrcTioN oF LyYrorD No. 2 SHAFT AND
STrRATA ABOVE—Fig. 240.

Dlvision VII—- Ft. In. Ft. In. Ft In
L 1. Bone coal, COAL in places 1 0 1 0 1 0
2. Black fisslle shale ....... 1 0 .. . 2 0

3. Black Dbituminous sheety
shale, with pyrite con-

cretions ............... 2 0 .. .. 4 0
4 Soft black shale...... 0to .. 2 3 2 4 2
¥ 5 COAL VII .............. 4 10 4 10 9. 0

o

S g =

Division VI— Ft. In.
6. To top of shaft, mostly

sandy shale ........... 15 0

7. Surface (in shaft) ....... S 6

8. Blue shale ......... e 31 0

0. Gray shale ....... PPN 11 G

_10. Black shale ............. 5 2

TV~ 11. Black limestone ......... 2 G

12 COAL VID ............ 1 10

13. Ilreclay «.ooevvvnennnn.. 2 G

14. Light sand shale ........ 1 G

15. Gray sandstone ......... 16 0

16. Gray sandy shale ........ 3 [

17. Dark gray shale ........ 347 0

*18. Black shale ............. B 6

19. Limestone ............... .. 10

) 20, COAL Vlia ......covvvnn o 8

21. Fire-clay .......oovvnnnn. 5 0

22, Sandstone ............... 12 0

23. Gray shale .............. 5.0

24. COAL VI ............... 6 10

60AL DEPOSITS OF INDIANA.
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Figa. 240,241, Columnar scctions at Lyford, T.14 N, R. 91V,
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The following section is given by Mr. Scovell in his report on
Vigo county in the 1896 report:

557. SEecrioNn 124. SEectioN AT Lyrorp (J. T. 8., p. 541).—Fig.
241. .

Division VI— Ft. In. Ft. In. Ft. In

1. Soil, surface sand and
a clay ...... et 10 0 .. .. 10 0
\i'y2 COAL VIb ......eo.unn. 3 0 3 o0 13 0
« " 3. Fire-clay and shale....... 5 0 18 0
4. Sandstone ............... 12 0 30 0
5. Gray shale, some dark.... 35 0 .. .. (153 0
6. Limestone ..........o.oun .. 8 52 8 65 8
7. COAL ... 4 0 4 6 0
8. Fire-clay and shale ...... 4 0 70 0
9. Sandrock ............... 5 0 5 0
10. Shale, dark and light..... 12 0 87 0
11, Sandstone ............... 12 0 .. .. 99 0
, 12, Shale ................... 5 0 38 0 104 0

./ 13. COAL “I,,” with dirt band
(72 8 N 6 (] G 6 110 6
14. Fire-clay ................ 2+ .. .. .o 112 6

242 243 244 245
Ravine back of Lake. Huffman. Swansburg.
Lyiord No. 1.
Sec. 13. Sec. 14. Sec. 14. Sec. 14.

Figs.242-245. Coal VII dt Lyford.
A
558. CoaL VII.—In the earlier reports this was thought to be the
same as the coal at Rosedale and Coxville (formerly Roseville). It
appears to be a solid bed from 4 ft. to nearly 7 ft. thick, and appears
to run from fair to excellent in quality, in places showing consid-
erable sulphur and at others appearing quite free. 'This coal was
extensively worked when the Wabash & Erie canal was in operation.
The roof is a black sheety shale, which generally makes a fine roof,

<
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it being said that this roof will often hold up until the pillars have
all been drawn over a large area. Drifts opened in the *50’s are still
open, which indicates a good roof.

559. DrvistoN VI aND CoaL VI.—As indicated by these sections,
Division VI is here from 150 to 175 ft. thick, and containg at least
three coals. A section across the river at Clinton showed five coals,
not including the coals immediately underlying Coal VI, of which at
Lyford No. 2 shaft there were said to be three. This would indicate
a maximum of eight coals in this division if the three last mentioned
coals be included in this division. While some of these smaller coals

Fig.246. Coal VI at Lyford No.1mine.

reach a thickness of 3 ft. and are claimed to be of excellent quality,
they will hardly be sought while any of Coals VI or VII are avail-
able. Considering only the coals in the sections given above, Coal
VIb, or the “little vein,” as it is locally called, would appear to be
the same as the coal worked at the Johns bank south of Mecca. It
is said to be of excellent quality. Coal VIa appears to occupy the
same relative position as mear Coxville, but is reported to be thin
and sulphury. It is overlain by limestone. It lies from 20 to 25 ft.
above Coal VI. The column shows at least two considerable thick-
nesses of shale.

Coal VI is reached in the two Llford shafts. It is similar to the
same coal at Coxville, averaging about 6 ft. 6 in., though running up
to 7 ft. 6 in. and having a 4 or 5 in. parting below the middle. It
also shows the two sulphur bands as at Coxville and elsewhere. A
section of the coal as given at Lyford No. 1 is as follows (Fig. 246):

Ft. In. Ft. In

Coal ... e e 1 1
Sulphur band .................... 1in. to .. 114

L0 PPN 3 0
Clay, shale and sulphur ................ .. 6
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1167 3 O 1 0
“Blue band” (bony coal and sulphur)..... .. 3
(717 S 3 ..
Sulphur band ..........ccciiiiiiiiiins o 1% 6 4
Fire-Cclay .vovviiiiiinnnn i iiiiininannnne o .. 7 O+

The roof of this coal is shale, and, as elsewhere, very poor. The
underclay is 7 or more ft. thick and of fine quality, very plastic and
inclined to creep. At Lyford No. 2 three beds, 8, 10 and 16 in. thick
respectively, are said to have been dug through in digging the sump
14 ft. deep.

560. DistrisurioN oF Coars.—Coal VII outerops in the bluff
back of Lyford, and probably 25 or 30 ft. above the bottom land. The
dip south, as nearly as could be learned, is rapid, carrying it down to
river level probably before reaching the south line of the township.
To the north it probably rises rapidly and we should expect it to out-
crop at the top of the DLluff, beneath the drift near the north line
of the township. It probably underlies all of the east township line.
It is reported to have been worked out from under the N. W. } of
Sec. 13 and parts of the N. E. and S. E. quarters of Sec. 14; S. W. }
of Sec. 13. It does not appear to have Deen worked to any extent
north or south of Sec. 13. It is being worked on a small scale at the
J. L. Swansburg and Anderson mine, N. E. of S. E. of Sec. 14. The
thickness liere is from 5 ft. to 5 ft. 6 in., the upper 3 ft 6 in. being the
hardest coal. The dip here is slightly west and north. At the Lake
bank, S. E. of N. E. of Sec. 14, the coal was set on firc about 1880
and the pillars are still burning, the water coming from the mine
being quite warm. Other banks are still open, though not working,
all the way from Lyford No. 1 chaft to No. 2 shaft. Mining is said
to have been carried east 1,300 ft. to where tlie coal was cut off by a
“clay slip.” The nature of this could not be learned, but it is prob-
ably a fault or a preglacial cut-out, and in cither case should not
interfere with the proper development of this coal a short distance
farther east.

Coal V], lying 160 ft. below Coal VIT, has been reached by Lyford
No. 1 and No. 2 shafts of the Wabash Coal Company. At No. 1 shaft
the coal is reported to be 139 ft. deep, at No. 2 shaft 143 ft. deep.
The coal was described above. To the north it must rise rapidly and
probably gets mueh thinner toward the north township line. To the
south it probably dips much as does Coal VII, so that at the south-
west corner of the county it is probably about 150 ft. below low water
in the Wabash river and maintaining the same thickness as at Lyford.
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Divisions contained: VII-I.

SuMMARY OF CoaLs OF PARKE COUNTY.—

Coals contained: VII, VIe, VIb, VIa, VI, Vb, Va, V, IV, I11, L

RouNp NUMBER LESTIMATES.

Coal VIL

Worked nrea ..... 1 sq. mi. X av. thickness,

Worknble aroa ... 5sq.mi. X
Unworkable area. 5sq.mi. X

Totalaren ... 108G Mi..coov vvie i e

Worked area .....
Workuble area ... 1sq.mi. X
Unworkablearca. 10 sq. wmi. X

Total area T [ T 1) P 11,503,000 tons.

Unworkable ares. 50 sq. mi. X av. thickness, 124 ft. X 1,020,000 = 75,000,000 tons.

Coal V1.
Worked area ..... 2 eq.ni. % av. thickness, 6ft. X 500,060= 6.000,000 tons.
Workable area .. 30sq.mi. X * 6ft.x 5C0M00== 90.M0,00to 8,
Unwork blearea. 20#q.wi. X “ 1ft. x 1,000,000 = 20.000,000 tons.
Total aref .... 52 8q. M. . eerivariir et aniaianeens 116,000,000 tons,

1 acre Xav

.

“

Coal VIb.

. thickness,

Coal Vlia.

Coals Vb and

Unworkable area.1(0 sq. mi. X av. thickness,

Coul V.
Worked area ..... 1¢q. mi. ¥ av. thickness, 4ft.x 5§00.000 = 2,000,700 tows.
Workable nrea ... 10£q. i, X v 4ft. X 500,000 = 20,000, 00 tons,
Unworkable area.100 ¢q. mi. X * 1 ft. X 1,000,000 = 1€0,000,000 tons.
Total Ared ....... SQuIBL .ottt e 122,000,000 tons.
Coal 17"
Worked area ..... 1sq. mi. X av.thickness, 4ft.X 500.000= 2,000,000 tons.
Workable nrea ... 50 sq. mi. X * 31t. X 500, 00 = 1?0.00'.'.04!0 tons.
Unworkable area.150 sq. mi. X “ 1 ft. x 1,000,000 = 150,000.600 tons.
Total aren .... 200 8q. Mi...ooiv i i e 302,000,000 tona.
Coal I11
Worked aren ..... 1#q. mi. X av. thickness, 4ft.x 500,000 = _2.000.000 tons,
Worknble area ... 50 #q. mi, X v 3rt. X 500,000 =150,0 0.900 tons.
Unwork ble area 100 £q. mi. X “ 1 fi. X 1,009,000 = 100,000,:00 tons
Total aren ....1508q. mi ..o i v 252,000,000 tons,
Coal 1.

Unworkable area.200 sq. mi. X av, thickness, 4 ft. x 1,000,000 = 100,000,000 tons.

Sft. X 500000 = 625,000 tons.
5ft. X 500,000 = 12,500,000 tons.
1ft.x 1,0.0,000 = 5.000.000 tons.

18,125,000 tons.
3ft. X 1,000 = 3,070 tons,
3ft. X 500,000 = 1.500,000 tons.

11t. % 1,000,000 = 10.00.0(0 tons.

V.

1£t. X 1,000,00 = 100,000,000 tons.

395
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Number of conls contained: 11.

Greatest thickness recorded: 7 ft. ¢ in., around Rosedale.

Average thickness, 1 ft. 4 In. :
Area underlain by coal and coal measure rocks: 470 8q. mi. :
Area underlain by workable coal: 100 sq. mi. l
Contained {n western and southern portion of county: —, i
Estimated total tonnage of coal: 996,628,000 tons. ]
Estimated total tonnage of coal removed: 12,028,000 tons.

Estimated total tonnage of workable coal left: 424,000,000 tons. 3
Number of mines working ten men or over in operation: 13.
Number of mines working less than ten men in operation: 53.

Section 1. Geographical.

563. LocarioN.—Vernmnillion county lies next to the Illinois State
line, and due west of the center of Indiana. It lies south of Warren
county, west of IFountain and Parke, from which it is separated by
the Wabash river, and north of Vigo county.

e S S e —

564. ExTENT.—Lxtreme length from north to south of 37.5 i

=.
» =

Total number of mines in ton: 66 width from east to west of from 4.9 to 9.5 i, with an average of
Large mines abandoned: 2°2pem on: 86 less than ¥ mi. It has an area of about 250 sq. mi. It includes all -
Strippings and outcrops: 210+. ' L of range 9 west, that lies west of the river in townships 14-19 north,
Total number of openings to coal: 231+. _ and all of range 10 west in Indiana in the same townships.
565. EvreEvaTioN.—The known elevations in this county range
from 662 near Dana on the table-land to about 460 where the Wabash
4 | river leaves the county, a range of fully 200 ft. The elevation of a
XX. VERMILLION COUNTY. ' number of points above tide is given below:
Ft.
562 REFERENCES AND :FIELD WOBK.— State line, C., C., C. & St. L. R_\ .......................... GO7
Hood’s crossing, 1 mi. east of Dana, 1., D. & W. R. R...... GG2
1838-1853-1859. . Dang, [, D. & W. R.R.......o oo G56
£ 1 59. D. D. Owen, Cont. of & Rep. of a Geol. Reconn. ” Track, Illinois and Indiana State line, 1. D. & W. R. Rt.... 641
of Ind,, made in 1838, pp. 35-37. Coal section. (D. D. 0.) Gesste, C. & E. L R. Ru.ooun e oe e 616
1862 (1859). Richard Owen, Rep. of a Geol. Reconn. of Ind. made % Perrysville, depot, C. & E. L R.R...ooviieieniinnen.. ... 682
m' 1859-60, pp. 167-169. One columnar section and coal anal- E _ gif;ﬁ'i‘;ll(l;;.og'e&ch.leni RR...r.. .......................... E;?)g
'S1S. . . y P\ Uy 8 T e () x4
ysis. (R. 0) A, J Eugene, C. & E. L I R... oot it e 507
1862 (1859). Leo Lesquereux, same, p. 338. ] ' Newport, C. & E.L R R........ o i 506
S m . . Hilllsdale railroad crossing, 1., D. & W. R. R.............. 500
1869; E. T. Cox, 1st Ann. Rep. State Geologist of Ind., pp. 132- % Clinton, C. & E. L R. R.ooveiviiie it .. 494
135.  One coal analysis. (E. T. C., ’69.) g Newport, C. & E. L R.R.vvovenini i 494
e ] Low water in Wabash, Perrysville, C. & E.I. R, R........ 489
'18§9't. Frank H. Bradley, same, pp.s138-174.  Fifteen columnar l Low water in Wabash, 1. D. & W, . . ... oo oo 474
sections.  (F. H. B.) ¢ Low water in Wabash, Clinton, C. & I. L R R .. ve.. ... 464
1885. E. T. COX, vth Ann. Rep. State Geologist of Ind., pp. 67-G8. J High water in Wabash, Clinton, C. & E. L R.R............ 479
ne coal analysis. (E. T. C., *75. : :
1895, W Y ( ’ ) n 566. DRAINAGE AND Torooraruy.—The Wabash river on the
'R . 5 Blatchley, 2?th Ann. Rep. Dept. of Geol. & Nat. R east forms the drainage level for the county. Its bottom lands on the
0510‘11'095, pp. 65-71. Three columnar sections, only one with : west occupy nearly a third of the county. North of Perrysville the
coal. (W.S.B,) bluffs are not conspicuous. The river flows through a narrow val-
1895. T. C. Hopkins, same. Description of building stone at ley cut in the sandstone, which outcrops at frequent intervals in a
Worthy, pp. 306-309; two plates. (T. C. H.) , A ledge rising 30 to 50 ft. above the river from Spring creek to Fort
1897. E. M. Kindle. Field work for this report, Defiance. South of Jordan creck the sandstone ceases and the clay

and gravel terrace, flanked by low bluffs on the west, continues to
! : the Big Vermillion valley. Betwecen the Big and Little Vermillion

L%
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rivers the Wabash bottom land reaches its extreme breadth of 2.5
to 3.5 mi. In addition to the terraces at the mouth of the Big Ver-
million, extensive deposits of sand and gravel oceur at a much higher
level at several localities, suggesting a former delta made by that
stream. For 4 mi. north and 2.5 mi. below the mouth of Raccoon
creek the bluffs are high and close to the river, so that the small
tributaries serrating the front of the bluff yield numecrous good ex-
posures of the coal measures. Below the point mentioned, the bluffs
swing off to the southwest, leaving a wide terrace of sand, gravel and

_ clay, principally comprised in Helt’s prairie, which rises about 40 ft.

above the river. In the southern part of the county the bluffs are
one or two miles from the river, and rise 100-135 ft.

The rest of the county may be described as a high, flat prairie-like
country, cut through by the Big and Little Vermillion rivers and
Brouillet’s creek and cut into by the small streams. The Big and
Little Vermillion have cut down to the base level of the Wabash. Of
the smaller streams the most important are Spring creek, Raccoon
creek, and Norton’s creek. The most broken part of the county is
probably along the Big Vermillion, the banks of whiclh rise 100 to
140 ft.

567. TraNsPORTATION FaciLirirs.—The Chicago and Eastern
Illinois railroad runs nearly the whole length of the county, prinei-
pally along its eastern edge. The Toledo, St. Louis & Kansas City
railroad (Clover Leaf route) crosses the county {from ecast to west at
the latitude of Cayuga. The Indianapolis, Decatur and Western rail-
road crosses at the latitude of Hillsdale.

568. DreveropmrNT.—The county is practically all under cultiva-
tion, except the bluffs of the Wabash and the banks of the streams
which are too steep, these being generally still covered with timber.
The manufacture of clay products is carried on to quite an extent
near Hillsdale and Clinton, and a very small amount of manufacturing
is conducted at Clinton and elsewhere.

Section 2. Stratigraphy.

569. Sunract Drrosits.—The drift deposits are quite heavy in
the prairies of Helt township, ranging over 100 ft. deep in places,
but along the Wabash valley and in the region of the Big and Little
Vermillion rivers have been extensively removed. Along the Wabash
bottoms and terraces are heavy post-glacial deposits, as described un-
der Vigo county.

' 570. CoarL MEasunes.—The various coals and spaces are indicated

COAL DEPOSI®S OF INDIANA.

in the following stratigraphic table:

Division VIII—

399

1. Space over COAL VIIIa. Shale.
- 2. COAL VIIIa. Only noted in southwestern corner of
county, 6 in. thick. ‘
‘ 3. Space. 5i ft. of shale at the only peiat giving complete
v section. .
) 4. .COAL VIII runs from 3 to 5 ft. Worked along Brouillet's
' creelk.
: Divislon VII— ) )
o 5. Space, ranging 80 ft. in south to 12 ft. in porth. FKire-
! clay. Limecestone, shaly sandstone and shale.
} 6. COAL VIIa: 0 to 2 ft. thick: only (?) noted around Clin-
i ton. ’
7. Space, about 20 ft. Fire-clay, limestone, shale, Dlack
ghale or hone, sometimes becoming good coal.
i 8. COAL VII. Runs 3 to5 orG ft. Worlked at Clinton, north
g ni of Highland, at Dana, and at Horseshoe of Little Ver-
E million. DPrincipal outeropping coal of county.
"- Division VI—
.| 9. Space, 10 ft. IPire-clay, limestone, sandstone and shale.
: 10. COAL VIe. Local, ouly found at one or two points: 10
3 in. thick.
r 11. Space, 10 to 50 ft. Shale, limestone, Llack shale.
;_ 12. COAL VID. Runs from 0 to 3 ft.; usually less than a
! foot.
13. Space, 30 to GO ft. Shale (worked for brick), or sandstone
(quarried), thin lines of ironstone, Dlack shale,
“ 14. COAL Vla, 0 to 2 ft. 6in. Worked neav Eugene,
15. Space. To north, fire-clay, 1 in. to 4 ft.; to south, fire-
clay, sandstone and shale, 15 to 20 ft. .
16. COAL VI. At sounth, B to 7 ft. thick. T.ower bed at Clin-
ton. Runs thin through IHelt and Vermillion townships.
Workable above Lugene on BBig Vefmillion river.
Division V—
17. Space of 6 to 10 ft.
18. COAL VD (7,1 ft. to 1 ft. 8 in. in Bugene townshlp.
19. Space, 17 ft. in drvilling near Huanging Rock.
d 20. COAL Va (7,1 ft. 2 1n. in same drilling.
' 21. Space. )
22, COAL V, 0 to 4 ft. (reported) along Wabash river.

Division IV or 1{I—

23.
. COAL 1V or LI in drilliugs at Hillsdale.

24

Space lacking to north. 40 or 50 ft. to south.

Division I—
25. Space. Sandstone of Division I along Wabash to north.

26. COAL I (%), not seen or reported.
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Section 3. Detailed Geology.

Towxsuip 19 NorTR, Raxce 9 West.  (IN VERMILLION CoUNnTy.)

371, LocaTioN, £Tc.—This township lies in the northeastern cor-
ner of Vermillion county and makes the northeastern part of High-
land of the civic townships. Spring creek in the northern part and
Jordan creek in the southern are the principal streams. The C. &
E. I. R. R. crosses the southwestern quarter of it. Perrysville is the
principal town.

57la. STrATIGRAPHY.—The drift attains a considerable depth

over most of this area, so that exposures of the underlying rocks are

confined to the bluffs of the Wabash. Mr. Bradley gives the following
-section of the rocks at Perrysville.

572. SecrioN 125. SectioN At PErrYsviLLE—(F. H. B, p.
158.) '
Ft. In. Ft In.

1. COAL VI (7 (reported as found in

wells).. ..o, 8in. to 1 [ 1 6
2. Tire-clay ...l .. 2 0 3 [
3. Soft Dlue clay shale........... 12 ft. to 15 0 18 6
4. Bluish dral shaly limestone....2 ft. to 3 0 21 6
5. Blue limostone,_l)ottom rich in fossils.. 3 0 24 G
6. Light blue and drab shaly clay..1in. to .. 2 24 8
7. Soft black shaly caleareous clay.4 ft. to 6 0 30 8
8. Black sheety shale............. 3 ft. to 4 0 34 8
9. Soft black shaly calcareous clay.3 ft. to 4 0 38 8
10.. Light dral calcareons shale, rich in

fossils ...t 1ft. to 4 0 42 8
11. Soft black caleareous clay ............ 1 0 45 8
12, Black sheety shale ............ 5 ft. to .. 6 44 2
13. Soft black shalg............... 12 ft. to 15 0 69 2
14. Dark drab shale with ironstone at top. 27 0 86 2

This section shows a marked similarity to the sections in Warren
county, see especially the scetion on Rock creek (§274). The coal in
this section, occurring as it does above the limestone, would appear
to occupy the position of what was called Coal VI in Warren county.
Drilling to a depth of over 100 {t. below the limestone failed to reveal
any coal.

573.  DisTrInrTIoN axp LocaL DerarLs oF CoarL.—Starting from
the north, coal is first met in the valley of Spring creek. In the S. W.
of S. E. of Sce. 10, 1 ft. of coal was passed through in a well at a
depth of 6 or 8 ft. below the top of the hill.
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In the S. E. of S. W. of Sec. 10, 16 in. of coal outcrop about 2 ft.
above the creek and were formerly worked by two drifts, now caved
in. A few rods below, the coal appears to have passed below the
level of the creek and there is exposed above it 18 ft. of blue clay
shale. A quarter of a mile further down 13 ft. of this bedded sand-
stone and shale are exposed, dipping 50° 8. E. In the N. W. of S. W,
of Sec. 10, a drilling to the depth of 65 ft. is said to have struck
several little beds of coal of which the thickest was 6 in. In the
S. E. of N. E. of Scc. 9, 6 ft. of blue clay shale is exposed on the
north side of the creek. It contains some thin beds of iron ore and
great numbers of coal plants.

In the S. W. of N. E. of Sec. 22, 2 ft. of coal, with an 18-in. clay
parting, is reported to have been struck on the old Joseph Miller
place. The coal is reported to have been a caking coal and to have
run out to the west. The description agrees with that of the coal
near Kitchen creek in Warren county, Sec. 16-20-9.

In the N. E. of S. W. of Sec. 27, a little north of Perrysville, coal
was formerly worked by a drift, now caved in. It lay about 12 ft.
above the bottom land, and had above it in the bluff: Surface, 8
ft. (?); sandstone, 4 ft. (?); light bluish-gray fire-clay, 4 ft. (?).

At Perrysville there appears to be a marked nonconformity between
the sandstone of Division I and the overlying measures. In front of
Perrysville for 300 yds. south of the ferry is an outcrop of the lime-
stone and accompanying strata as given in the above section, the out-
crop being along the top of the bluff about 35 ft. above low water.
At the southern end there is a covered space of some 75 yds., when a
12-ft. ledge of sandstone sets in and continues for 2 mi. with no fur-
ther trace of limestone. On the north the limestone runs nearly to
the north edge of town, where the whole section is replaced with
sandstone, the hidden interval heing 50 or 60 yds. at the top of the
bluff, but only about 15 ft. from the sandstone to the old lime kiln,
which is said to have been dug in the soft clay shale at the base of the
above section. The sandstone only runs two or three rods, when the
limestone ledge sets in again along the top of the bluff, being at this
point 6 ft. thick. It is only exposed for a few rods to the north, and
is not seen further north in this county.

In the cellar and well of a store built in Perrysville in 1897 the
following section was taken:

Ft. In.
Clayand gravel. ... .. oot inninene e innaonnnns 6ft.to 8 0
COAL iviiieiiieieeetiesnerecnscesesnannnas 18 in. to 1 8
BlU€ Clay . ..ivitiiiitrnsnnennetnsosrsessrssanasanees 10 0+

26—~QrxoL.
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In a well at the restaurant just north of the postoffice the section is:

Ft. In
] 01 € T AN 12 0
COAL o i i it ittt ta s, 1 4
Clay shale ... ... inrennneannns .. 12 0

Limestone ..........iitiiiiiin tiiiiti ittt .

South of Perrysville the sandstone makes a nearly continuous ledge
from the level of the bottoms to 20 to 35 {t. above the river, but no
coal is scen.

At the schoolhouse in the N. E. corner of Sec. 31 a well is reported
to have gone 135 ft. without striking coal.

574. Sumiyary oF Coar—It does not appear certain that the
coals mentioned above are all at one horizon, but as not more than one
coal is reported at any point, in summing up it may be safe to assume
only one coal in this area, and that nowhere reported of a workable
thickness.

575. Towxsoir 19 Nortr, RANGE 10 WEsT.—The drift is here
quite deep, as may be judged from a well at Rileysburg which went
105 ft. in drift all of the way, and another well one and a half miles
east which went 129 {t. and found a few feet of black clay toward the
bottom. No exposures of rock are reported and it is not known
wlether workable coal is developed here similar to that at Hanging
Rock in the township just south.

ParTial TownsHIrs 18 NoRTH, RANGES 9 AND 10 WEST.

576. LocatioN, ETC.—These two partial townships, which to-
gether make about the cquivalent of one normal township, may be
considered together. They make up the southern part of Highland
and northern part of Eugene of the civic townships. The southern
part of the township is cut by the Big Vermillion river, along which
are practically all the rock exposures.

577. STRATIGRAPHY AND Coars.—Division VI and top of V, out-
crop in the southern part of area; Division I is exposed north of Jor-
dan creek. The intermediate divisions presumably underlie a large
part of the area. In Division VI are three coals, the uppermost one,
however, not being persistent. Only one coal has yet been noted in
the outerop that is placed in Division V. The following sections will
show the relations of these coals.
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578. SecrioN 1206. SecTioN AT HaneiNg Rock.—Sec. 28-18-9.
(E.M.K.) Figs. 6 and 10.
' ) Ft. In.
1. Surface clay ...ovvviiiin i ineneennnans 1ft. to 5 0
2. Soft bluish shale.................. ... ... 1ft. to 2 0
3. Sandstone, thin bedded ..........cccvviiveinn.. 10 0
4. Sandstone, masslve, light brown to buff......... 25 0
5. Concretlonary band resembling conglomerate..... 2 0
6. Bluish-black shale...........c..ovvvevnnn.. 3 ft. to 12 0
7. Black sheety shale................... 3 ft. 8in. to 4 2
8. Soft rotten black shale.................... 3in. to .. 12
9. COAL, bhard and brilliant, breaking with concoidal :
fracture. oo v in it i e e 21n. to .. 3
10. Blueclay......cconveiiiiinnn . 5in. to .. 1%
11. COAL ...ttt ittt e inean 1ft.5in. to -1 8
12. Drab colored clay..........ooveienn.n. 10 in. to .. 12
13. COAL, soft, with 1-1n. clay band 4 in. from the top .. 11
14. Clay, light gray to light blue.................... .. 11
15. COALIV ... i, 3ft.21in.to 3 6
10, Ire-clay . ... i e
69 6%
579. SccrioNn 127. SECTION AT GROENENDYKE'S MINE.—Sec.
30-18-9, Figs. 5, 7. (E. M. K.)
Int.  In.
1. Surface sand, gravelandeclay.................... 4 0
2, Dark Dlueshale ........ ..o, 4 0
.8, Softblnckshale ......coovtviiiinin s 2 0
4. Soft dnrk Dlue shale ............. ... .coiveiiiee . 3
5. Black sheety shale ............. ... v, 1 0
6. Softdark Dlueshale ............cciiiivvinnnor .. 21,
7. Tough black sheety shale, big pyritous boulders in
0T X A 1 2
8 COAL VIa .ottt ittt iee e iiieieeenanns 2 - 3
9. Blue fire-clay ........ i 1 8
10. COAL VI .............. PO e 1 3
17 91,
580. Srcrion 128. SecrioN aT EvceExe.—Sce. 30-18-9, Fig. 4.
(E. M. K)
: Pt. In.
1. Sandstone, shaly, light gray ..................... 5 G
2. Shale, dark blue, thlckly laminated, soft.......... 2 6
8. CalecareouB Iron Ore ..o vieiiiee i inennneninnens oo 3
4. Sheety shaille o, ieiiniiiiiii e e irinieennnnnns 2 0
5. COAL Va 20T Vh.vuiviviionenecrorocnensoneneenes 1 0
6. Blue fire-clay, irregular, in composition soft and
bhard and siliceous with concretions ........ R 0
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In giving this section Mr. Bradley notes 1 ft. of compact sandstone
below the coal with 7 ft. 6 in. of fire-clay exposed below that changing
to sandy shale at the bottom. The relation of this coal to the preced-
ing is not cledrly shown, its position, however, indicating that it lies
Jjust below the preceding section.

581. SEcTioN 129. SECTION OoF DRILLING ON BRAND PLACE.—
Sec. 20-18-10, Fig. 2. (E. M. X))

Ft. In. Ft. In. Ft. In.
1 Loam ..................... 4 8 4 8
2. Clay ..., 5 0 9 8
3. Flreclay .................. 8 0 17 8
4. Black shale ............... 6 0 .. .. 23 8
5. COAL VI ................. b 0 5 0 28 8
6. Fireclay ................. 6 0 6 0 34 8
7. COAL .........cevvue.. ... 1 8 1 8 36 4
8 Clay .............. e 3 0 39 4
9. Sandstone ................ 5 0 44 4
10. Metalliferous sand shale... 11 0 .. .. 55 4
11. Flreelay vovovuoenennnn.... 5 0 24 0 60 4
12. COAL ....vviiniinnnnnn, 1 2 1 2 01 6
13, Soapstone ................. 13 0 74 6
14. Shaly sandstone and sandy
shale .................... 49 0 .. .. 123 6

Coal No. (5) we have assumed to be Coal VI on account of the thick-
ness, which is greater than is anywhere reported for Coal VIa; Coal
No. (7) would appear to be a small bed sometimes found just below
Coal VI, as at Lyford, Parke county.

582. CoaLs VI aND VIa.—These coals are here veryclose together,
in one case being only 10 in. apart, and ranging from that up to 4 ft.
Coal VIa ranges from 2 to 3 ft. thick, usually having its characteristic
clay parting, though here it is quite near the top, and its characteristic
black bituminous, sheety shale roof, with sulphur balls. In the clay
separating the two beds there frequently appears a thin bed, ranging
in thickness from 0 in. to 11 in. and not at all persistent. Coal is
not common at this horizon, but is met with in western Clay and cast-
ern Vigo counties. Coal VI ranges from 1 to 4 ft. in thickness. As
usual Coal VIa is reported an excellent blacksmith coal. These coals
have generally been considered as parts of one bed and in places they
are said to come together so as to practically form one bed, yet a
study of sections of Coals VI and VIa from Vigo county northward
indicates quite conclusively that these are the beds which, to the
south, become regularly 20 ft. or more apart.
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583. DISTRIBUTION AND DETaILs oF CoaL.—DMention has already
been made of the outerop of sandstone of Division I in the bluff of the
Wabash from Jordan creek northward.

South of that, exposures of rock and coal are practically confined to
the valley of Big Vermillion river. It will therefore be convenient to
give first the data obtainable along that stream. Ascending from the
mouth there is the gravel and sand terrace on the north side, with
bottom land on the south side. A large mound near the center of
Sec. 14 rises some 15 or 20 ft. above the bottoms, and appears to be a
remnant of a post-glacial filling of the valley.

About a mile below Eugene, in the south bank, is met the sandstone
filled channel described as occurring at Silver Island on the east side
of the Wabash river. It shows here from 25 to 30 ft. of irregularly
bedded highly ferruginous, coarse-grained sandstone, the soutliern
edge being seen to cut off one coal and many feet of shale just below
town. !

LEast and north of Eugene the coal of Sect. 128, {580, is cxposed
or has been stripped, the section being as given. At the old mill
north of town there is a local dip of 4° or 5° S. W. and south which
carries the coal under the creck.

A little further up Coals VI and VIa are met with and have been
mined by drifting at numerous places on both sides of the river. On
the south side at the Groenendyke bank, the coal is about 20 ft. above
low water in the river. The section varies considerably. At one bank
it appears as given in Sect. 127, Figs. 5 and 7. Both coals have been
worked, though in 1897 only Coal VIa was being worked. This eoal
varies from 2 ft. 2 in. up to 2 ft. 6 in. or more, becoming thicker to
the west. It regularly shows a 1-in. sulphur band 6 in. from the top,
otherwise elean. The roof of black shecety shale carries numerous
large, pyritic concretions, one measuring 4 ft. by 2 ft. 10 in. Clay
veins from 3 to 18 in. thick are occasionally met with. The lower 15
in. bed is a hard coal. The dip is southeast and southwest.

On the north side of the river numerous openings have heen made
to the coal on Dr. Flangher’s land, N. W. of S. W. of Sec. 30. In 1897
only one drift and a stripping were in work. The coals are much as
across the river, Coal VIa ranging from 2 ft. to 2 ft. 8 in. with a clay
band about 7 in. from the top, the clay between ranging from 2 ft. to
2 ft. 4 in. and Coal VI being about 1 ft. 7 in. Between Coal VIa and
its black sheety shale roof is found 6 or 7 in. of black tough clay and
shale with an abundance of molluscan fossils. In the middle of the
clay separating the two Dbeds is a black-colored streak in places, to
represent the coal found there at the Hanging Rock. Coal VIa here

) ——
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is at the level of the bottom land and only 6 or 8 ft. above low water
in the river. The coal here is decidedly blocky in character.

Next, for a little over a mile the Big Vermillion river runs through
T. 17 N, R. 10 W., the coal being carried below drainage in that
space. See description of that township.

Going up the river in Sec. 32, 1. 18 N., R. 10 W., the coals are be-
low drainage. In Sec. 28 the black shale and top of coal just come to
the surface at low water on the west side. About 30 ft. of shale lies
above the coal here. The coal does not outerop on the east side but
was struck by a drilling on the Held place at 18 ft.

Below the big spring entering the old bayou in the N. W. } of Sec.
33 is this section.

SecrioN 131. StcTioN NEAR Bie Spring.—Sec. 33, Fig. 3. (E.
M. K)

Ft. In.

1. Shelly sandstone and shale ...................... 35 6

2. Hard gray limestone ............. .. ...t 2 6
3. Sbhale with fron and sand concretions and shelly

sandstome ............ il - 10 0

Near the Hanging Rock the coal rises above drainage again, a sec-
tion at the old drift showing Nos. 7-16 of Sect. 126, I'igs. 6 and 10.
A little ways further east an old drift has been burned out leaving-ex-
posed a bed of coke, some of which is of good quality. The section in
the Hanging Rock quarry is as given in the upper part of Sect. 126.
The massive, moss-covered sandstone appears to be good quarry rock
for 300 yards. The sandstone dips to the west and going ecast on the

Fig. 217. Coal vein in sandset~ne near Hanging Rock.
Figs. 248 nnd 249. Faults near Hanging Rock. From sketches by Mr. E. M. Kindle.

C. & E. L. RR. R. switch bed graded to this place, is seen to rise on the
underlying shale, the contact being an uneven, wavy line. At the test
drift at which the above scetion was obtained (Nos. 7-16 of Sect. 126)
a few rods cast of the quarry, Coal Vla is at the level of the railroad
grade. This grade, being fresh when visited, has exposed a fine sec-
tion of the rocks for a half mile along the north side of the river,
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Among the interesting things observable are a numbet of coal veins in
sandstone, as in Iig. 247. Two small faults are also noticed, the first
hading to west with a north and south strike, the other hading to the
east. The last is of interest on account of the difference in the down-
throw in the coal and in the overlying shale, the latter seeming to be
much more affected than the former. Sixty yards further east is the
double fault, figured in Fig. 11 of Plate II, the hade in this case being
to the east. The coal is 2 ft. thick, distance between faults 10 ft.
Beyond the double fault the massive sandstone cuts out Nos. 5 and 6
of Sect. 126 and rests directly over the black shale, No. (7). Coal VIa
runs along on a level with the railroad grade for an eighth of a mile,
then suddenly pasces below grade. The conditions, as nearly as can
be made out at this place are shown in the accompanying sketch, Fig.

Fig.230. Faulting obgerved'beside Ilanging Rock switch. From sketch by Mr.E. M. Kindle.

250. The sandstone at the right lies in strata 8 in. to 4 ft.in thick-
ness. It is not quite certain whether the apparent southwesterly dip
is due to cross-bedding or not, but it.is thought to be. At this place
it will be noted that the thin bed occurring between Coals VI and Via
has run out. '

About a quarter of a mile above the Hanging Rock near the head of
a ravine on the north side of the creek is exposed the black sheety
shale accompanying Coal VIb, though Coal VIb itself is wanting here.
Concretions of black bituminous limestone occur in the shale. Below
the Dblack shale is 15 in. of sandy shale with shelly sandstone below
that. This black shale appears again on the east side of the river near
the Illinois line about 20 ft. above the river. It is there capped with
2 ft. 6 in. of black sandy limestone. The Dblack limestone also out-
crops in the bed of the ravine entering the river just east of the State
line. This black limestone and black sheety shale serve well the pur-
pose of locating the position of Coal VIb.

e ———
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The coals rise above drainage again in Secs. 21 and 16 on Coal
branch. The coal has been worked on the Frank Beaukamp place in
the S. W. corner of Sec. 16. Some 6 or 8 ft. above the coal is seen 1
ft. 3 in. of dark siliceous limestone, the same that was noted in Sec. 33.
The base of the coal at an old entry here is about 5 ft.-above drain-
age. At an open bank at Beaukamp’s in Sec. 21, the coals and roof
make the following section (Sect. 131, Fig. 11):

F¥t. In.
1. Bluish gray shale ... ... .. it ot N
2. Black sheety shale ........... oo v o 11
8., Gray shale ..ottt it e 4
4, COAL VIO, 10D tovvrie et ciiiniite e innnnnnns oo 6l
5. Clay bang, light gray....... e % in. to .. 1
6. COAL VIg, bottom .......cooiiivuriieenneneenen. 1 8
SR 0 ¥ 20 10
8. COAL .. i ettt 0to .. 8%
E ST 0 1 2 PP 2 0
10.

COAL VI L i i e e 3 6

Inside the mine Coal No. (8) runs down to 8 in. The coal lies about
10 ft. above the creek and is said to be an excellent fuel, appearing to
carry no sulphur. At the mouth of the drift on the south side a fault
is exposed with a downthrow to the northeast of 22 in. Its strike is
S.70° E. See Tig. 251.

Fig.251. Fuultat Beaukamp mine. Sketch by Mr. Kindle. Strike S.70° E. hade to N. E.
Displacement 1 ft. 10 io.

Two hundred yards south of this mine a drilling by Mr. Duncan
McCullum is said to have struck 6 ft. of coal, at a depth of 60 ft., sup-
posed to be Coal V, worked now at Silverwood, Fountain county.
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At the Moore shaft on the Andrew Newell place the coal is 38 ft.
deep. Coal VIa is 2 ft. thick, Coal VI 2 ft. 6 in. with 4 ft. of clay
between. Coal VIa has its usual clay band near the top, sometimes
cnly showing sulphur, the coal above the parting being left to form
the roof. Coal VI has a very persistent sulphur band 4 in. from the
bottom (Tig. 12). The coal clinkers a little, but appears very free
from sulphur. The coal is overlain by 6 ft. of soft shale and black
sheety shale and that in turn by 32 ft. of shaly sandstone to top of
shaft. Below the coal is 3 ft. 6 in. of fire-clay as far as determined.
Some faults, running northeast and southwest, occur in the coal simi-
lar to the one figured above.

Toward the lower end of the ravine and 500 yards below the shaft,
Coal VIa is being stripped on the IR. McNeal place, the sheety char-
acter of the shale showing nicely as it comes up in great sheets many
feet across. The stripping amounts to 3 to 5 ft. of shale and gravel.
The clay band is 5 in. from the top. This coal is said to be used by
blacksmiths at Perrysville. A 5-in. fault running northiwest and south-
east was noted here, while in one of the old entries near here a 5-in.
fault runs east and west, with downthrow to the north. The middle
coal is often found here running up to 7 in. thick, but always tending
to run out in a short distance to sulphur and shale.

Below these the Andrew Newlin mine had just been opened in 1897,

The section showing liere is as follows:

SecrioN 132. SEcrioN AT NEwrLiy Mine—Sec. 21, Fig. 13. (E.
M. K)

Irt. In.
1. Bluish shaleandclay......cc.cvivvvvnnne. 2 ft. to 5 0
2. Dark bluish shale ... iiiiiiiiniiiianen.. 1 9
3. Black bitumninous sheety shale ......cccvevvene.. 1 9
4. Softblackshale ... .. ittt o 4
5. Bluish-grayshale .....ciiiieiiinieritienronicnns oo 5
G. Bome coll ....coiiit ittt it it . G
T. Coal VIO, 0D v vitviiienne st rsnensonnne o0 8
8 Clay band ..ottt teiireeitenen o 1
9. COAL VIa, bottom . .........civiuiirneennnn... 1 8
10. Blue-gray clay, with trnce of coal at center, and

concretlons in lower part...........coovvenn. 2 4

11. Bonecoal ............. e ettt iaaee . e 3%

12 COAL VI i i i 3 0

The upper coal here is a characteristic block coal near the outerop,
the slips ranging from 6 in. to 1 ft. 8 in. apart. Turther in it will
probably become a semi-bloek with tight slips. The coal is here about
4 ft. above drainage.
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Numerous other openings have been made along here, the coal
finally passing below drainage just south of the two Hunt drifts.

The drilling of the Brand place given in Sect. 129 is in the S. E. of
S. . of See. 20.

In the S. E. of N. 1. of Sec. 31 a well was dug 30 ft. in boulder
clay and drilled 24 ft. further still in the same material.

In the S. W. of the S. E. of Sec. 5 a well on the John Strings place
starting 5 ft. above the creek, reached the coals at 70 ft. Coal VIa
is 3 ft. thick and Coal VI 4 ft. thick, with 10 in. of light blue clay
between them (Fig. 9). Coal VIa is said to be a good block cdal; above
it there is 10 in. of black shale, then 10 in. of white clay. Boulder
clay hides everything along this part of Coal creek.

TFrom the above data it will be evident that probably all of T. 18
N., R. 10 W. is underlain by Coal VI and Coal VIa which, over much
of that area, may be presumed to be workable, since they appear to be
workable wherever exposed or pierced with the drill. To work both

" of them the intervening clay should be marketed, tests having shown

it to be very suitable for brick. This coal oceurs just about at drainage
level in the southiern part of the township, but becoming 60 or 70 ft.
below the shallow cutting streams in the northern part.

In T. 18 N, R. 9 W. these coals are assumed by both Mr. Kindle
and Mr. Bradley to cover only a very limited area in the western or
southwestern part of the township. The lines of outerop as drawn by
Mr. Kindle, inclose only about two square miles and bearing northwest
from Eugene. In fact, his line cuts off all of the N. E. part of T. 18
N, R. 10 W. However, both the later reports of the earlier survey and
Mr. Kindle in his work in Warren, assign the two upper coals there to
the horizons of Coals VI and VIa (L. and M. of old system). But as
we appear to have found the coal at Perrysville to be the middle of the
three coals in Warren county, it evidently becomes Coal VI. If that
correlation be correct, and we are far from certain that it is, then the
outerop of Coal VI may be assumed to follow the bluff line in such a
way as to connect with the coal at Perrysville. In that case Coal VI
and VIa would seem to retain there their thin and unworkable condi-
tion as exhibited for many miles to the south of the Big Vermillion
area; and so the workable coal northwest of Eugene may be assumed
to grow thin toward Perrysville. A systematic group of drillings in
this area would prove a great help in settling the question of the stra-
tigraphy of Warren county.

Below Coal VI some 60 or 70 ft. Coal V should be looked for and
may prove to be workable over a large area.- It is the coal worked at
Silverwood and shows a workable thickness at 2 number of points on
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the west side of Silver Island. It occurs there at about the level of
high water, and a fair dip, such as is common here, would carry it well
under all but the northeast corner of this area. The reported 6 ft. of
coal on the McNeal place in Sec. 21-18-10 would seem to be of this
coal. It is quite commonly, though not always, overlain by limestone,
which sometimes becomes several feet thick, with usually black shale
between the lunestone and coal.

The bottom of the coal measures will probably come about 200 ft.
or less below Coal VI.

TowxsHip 17 NokTH, RANGES 9 AND 10 WEST. (IN VERMILLION COUNTY.)

584. LocaTioN, ETc.—These townships agree with the southern
part of Eugene and the northern part of Vermillion of the civic town-
ships. The Big Vermillion river just crosses the northeastern corner
of T. 17 N.,, R. 10 W. The Little Vermillion river crosses the southern
half of this area and has cut deeply, yielding many exposures of the
coal measures and coals.

585. STRATIGRAPHY AND CoaLs.—In the northern part the stra-
tigraphy and coals are much as in the townships just described. In the
southern part a south dip carries these coals under, and the exposed
coals dre principally at the horizon of Coal VII. In Fig. 5 of Plate
XXT is shown a connected columnar section made from those given
under the preceding townships, which need not be repeated here, the
only difference being in the occurrence of Coal VIb at the top of the
section.

586. A connected section on the Little Vermillion {rom the Horse-
shoe to the old White’s mill ford, is as follows:

SecrioN 134. SectioN oN LiTTiLE VERMILLION RIvEr—Fig. 2.
(E. M. K))

Division VII— Ft. In. FKt. In. Ft. In.
1. Fire-clay.
2. COAL VIila ............. 3 3 3 3 3 3
3. Tireclay .....covvvnvnnns 12 0 .o .. 15 3
4. Black bituminous eclay ... .. 6 .. .. 15 9
5. Soft black shale ......... .. 6 13 0 16 3
6. COAL VII .............. 4 6 4 G 20 9
7. Flre-clay «...vvvenvnenn.. 1 6 22 3
8. Limestone, hard, blue fos-
slliferous .............. 1 6 .. .. 23 9
9. Shale, bluish-gray, with
fossils ................. 7 0 .. .. 30 9
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. Ft. In. Ft. In. Ft In.
10. Shelly sandstone ......... 3 0 .. . 33 9
11. Bluish-gray clay shale ... 35 0 68 ]
12. Limestone, hard ferrugl-

nous and black ........ 1 0 66 9
13. Tough bLlack slieety shale. .. 10 .. . 67 7
14. Soft black shale ......... .. [ 51 4 68 1
15. COAL VIb ....... G in. to .. 8 0 8 68 9
1G. Slhelly sandstone ........ 5 0 73 9

Below the mouth of Jonathan creek occur the following additional
strata as given by Mr. Bradley and Mr. Blatchley:

Ft. In. Ft In.
16n. COAL ¥VIb ......vvvvnuo..... 4 in, to .. 6 068 7
16b. Dark drab soft clay shale, with ferns. 2 0 170 7
17.  Harder shales, with sandy layers.....
1 ft. to 10 0 80 7
18.  Qunrry sandstone, coarse ferruginous,
with plant remains......... 4 ft. to 9 0 89 7
19.  Shaly sandstone and sandy shales,
some layers carbonaceous wlith
ferns, some ripple-marked flags. ...
: 15 ft. to 20 0 109 7
20. Dark drab clay shales....... 15 ft. to 20 0 129 7
21.  Clay shales, with thin bands of clay
ironstone, full of fossils....3 ft. to 5 0 134 7

Still further down the river Mr. Bradley reports the following addi-
tional strata: :
Ft. In. Ft. In.
22, Clayshales ................... 6 ft. to 8 0 142 7
23. Black shieety shales, rich in fossils. ...
2 ft. to 3 0 145 7
24. COAL VIa (“No. 4")......... 18 in. to 1 8 147 3
25. Iire-clay, dark shaly, with stigmaria,
4 ft. to 6 6 153 9
Place of Coal VI (?) (G. H. A)........ .. e e ..
26. Shales .........ovviivnun.... 30 ft. to 50 0 203 9
27. Ironstone bands and nodules in shale. .

2 ft.to © 0 208 9

These last strata were not seen by Mr. Kindle and he is confident
that they do not outerop on the south side of the river, though they
may have been scen on the north side. _

Mr. Kindle gives the following section as occurring at the mouth
of Jonathan creck in conncetion with a shallow drilling which oc-
cupies about the same stratigraphical position:

- s
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587. SEection 135. SecTioN AT MourH oF JoNATHAN CREEK.
—Fig. 3. (E.M. K))

Ft. In.
1, Sandstone .......c.oviiviiirieiitteiieienanaas G 0
2, FUre-ClaY . ierie it ittt tt et i et ‘3 0
-3, Llght gray shale .........cooiiiiniieiiininnnnnnn 135 0
4, Gray to brown calcareous iron ore............... .. 4
§. Shale ......viiiiiiin it it ieeenannn, R 10
6. Dark calcareous iron ore................. G in. to .. 8
7. Shale ... e e (]
i1li bed of creek
In drilling below bed . e
8 Shale ... ..ottt it i e i e 8 0
9. Black shale .......c. i ittt it 2 0
10. COAL VIa . .oiit ittt et eita e 2 6
11. Fire-clay ......cviiiiii ittt 4

12. COAL VI. (Broke drill in this.)

The local details vary considerably. Thus, at the Daniel Williams
mine, the section here from Coal VII down is as follows:

588. SEecrion 136. SEecTION AT WiLLIavs Mine.—Sec. 29, Fig. 4.

Ft. In
1. COAL VI ...ttt i tenteeeaeanannnn 5 0
2. Fire-Clay ...cvvivriniini it 10 in. to 1 2
3. Sbhelly sandstone ..........covveverenrerernenennen 4 [}
4. Dark blue shale ..........ccvuurrinnnnrrnnnenn G 0
5. COAL VIC .ttt ittt it cieaeniinaasenasens oo 10
6. Black shale .............cciiiiiiiniinn. 1ft. to 1 4

Still below Coal VI drillings at Newport indicate Coal V as having
a thickness of over 6 ft.

589. CoaL VIIa.—This coal averages about 3 ft. as far as known.
It is only worked at one point, where it is a clean coal with two clay
bands near the top. Over most of the area this scems to have only a
roof of boulder clay, and probably suffers much in quality from the
pre-glacial exposure.

590. Coar VIL.—This is the coal worked at the Horseshoe. It
ranges from 3 to 6 ft. in thickness, with an average of the workings
seen of probably 5 ft. It has no clay bands, but usually shows a sul-
phur band at the center, sometimes replaced by a streak of bone coal
or soft coal. The upper part of this coal is apt to carry irregular
bands of sulphur and sulphur balls, which require some care in sepa-
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rating. It tends to clinker in burning and much of it is said to yield
a red ash. It has a very poor roof, it usually being necessary to leave
some of the top coal to make a stable roof.

591. Coars VI anDp VIa.—These coals, which are close together
and are often mined together, will show a combined thickness of from
1to 7 ft. Coal VIa is the more persistent of the two, seldom attain-
ing a thickness of more than 2 ft. 6 in. and seldom running under 1
ft. It usually shows one clay parting near the top, and is generally a
rich caking coal much liked for blacksmithing. Its roof is almost in-
variably a black bituminous sheety shale, often overlain by a few
inches of shaly ferruginous limestone or caleareous ironstone. It is
separated from Coal VI by from 0 to 4 ft. of fire-clay, suitable for
brick or tile. Coal VI varies from 0 to 4 ft. 6 in. It is a good coal, not
as rich as Coal VIa. It is without partings, and on account of its fire-
clay roof can hardly be worked alone.

592. CoaL V.—This coal is reported only at two points, as it lies
deep in this area. At these places it has a thickness of 5 ft. and 5
ft. 6 in. respectively. At the Nixon drilling near Newport the coal
brought up was analysed by Mr. Noyes with the following result:

Fixed carbon .......ciiiiiiiietiiniii et 41.49
Volatile combustible matter ...................... 43.37
Total combustible matter ..................... 84.86
7 ) 13.49
Molsture ...ttt i e e e 1.63
Total WASLE . ...t iiiii it i e, 15.12

One pound of coal will evaporate 12.2 pounds of water.

"This shows a coal high in gaseous constituents and ash, low in fixed
carbon. The specimens being air-dried probably gave a much lower
percentage of moisture than would have fresh specimens. The evap-
orating effect is low, though not lower than some coals in the State
that meet a ready sale. It is possible, however, that a little of. the
overlying black shale was mixed with the coal. This would tend-to
increase greatly the proportion of ash and slightly the proportion of
gas over the fixed carbon.

593. DiSTRIBUTION AND DETAILS OF CoaL.—Coal data is obtained
principally in three localities: on the Big Vermillion in N. E. corner

of T. 17 N, R. 10 W.; southwest of Cayuga, and along the Little Ver-

million valley.
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594.—Biec Vermirriox River Reerox.—It will be recalled that
Coals VI and Va are here close to drainage. Coal VIa is worked at
the Jacob Secrest mine, S. E. of N. E. of Sec. 4. It runs with much
regularity about 2% in. thick (Fig. 11). The roof is generally a soft
bluish-black shale 5 ft. thick, overlain by 3 ft. of blackish sheety shale.
Sometimes clay to the thickness of 20 in. comes between the coal and
shale roof. Coal VI is here only 6 in. thick, separated from Coal VIa
by 2 ft. of fire-clay. )

On the north side of the river the coals have been worked by shaft
and slope on the Watson place. At the shaft it is 50 ft. to the bottom
of Coal VI. Coal VIa is 2 ft. 6 in. thick, without parting. Coal VL
runs from 4 to 5 ft. thick (Fig. 10). It has three partings of sulphur,
and sometimes a few inches of bone in the top, and in mining separates
into benches 1 ft. thick. In borings to the west the coal shows a still
better thickness. One boring on the west side of the river is reported
to have shown 6 ft. 9 in,, 6 or 7 in. of bony or “mother” coal replacing
the clay scparating the two beds elsewhere. '

The clay between the two beds runs from 15 to 30 in. and is said
to make good tile. A boring in mine to the depth of 100 ft. is said to
have passed through three beds of coals, the boring stopped in black
shale. No faults or rolls have been passed in mining nor have boulders
heen encountered in the roof. The black shale over the coal outerops
about 3 ft. 6 in. above low water some 200 vards below the shalt.
Above it is 35 ft. of gray sandy micaceous shale and shelly sandstone.
The horizon of Coal VIb is foynd here about 50 ft. above the worked
coal.

The coals keep above or at drainage for sonie distance up a branch
which cnters the river from the south opposite the Watson mine. Coal
VIa has been stripped both north and south of the road in S. E of
N. W. of Sec. 4 and in stream on N. E. of S. W. of Sec. 4. At the latter
place the exposure shows (Sect. 137, E. M. K.):

) Ft. In
Black, sheety, shale . ........ .. ... i, 2 4
Blue-gray clay ... .. i 1 8
Black bituminous clay, with molluscan fossils ........ .. 5
COAL Via—coal, 3 in.; clay band, 1 in.; coal, 1 ft. 6 in. 1 10
1Ay i it i i ey e 2 0

Coal VI is not worked here and thickness unknown.

In Sec. 5 are found outerops of the black shale over coal VIb and
in the S. W. of N. E. of Sec. 5, 2 or 3 in. of coal shows. The section
there is (Sect. 138a, E. ). K.): ‘

27—GEoL.
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. Ft. In.
Black, sheety shale ................... ... ..., 2 6
Soft bluish shale ...... ... .. .. . . i i .. 6
Shelly sandstone ............c.uiiiriiiiinnererennnn 2 6
Dark gray sandy shale .............. ... oo, .. 3
COAL VIb i i e e ceeeee s 2 in. to .. 3
Sandstone, shelly ........c.. ittt 5 4

The other exposures noted are in the N. W. of S. E. and N. E. of
S. W. of Sect. 5. At the first of these the section is (Sect. 139, E.
M. K.):

Ft. In.
Sandstone, rather shelly .............c.............. 4 0
Gray sandy shale . ......... ... i, 17 0
Limestone, flinty and sandy ..............coviun... 1 6
Blue shale, with concretions ............ ... ...l 2 0
Place of Coal VIb.

At the other exposure is seen (Sect. 140, E. M. K.):

rt. In
SUI aCE .ot e e e e, b1 0
Black shale, very tough and sheety .................. 2 6
Place of Coal VIb. .
FIre-ClaY ..ot ittt e e et e 4 0
Sandstone, shelly and irregularly bedded............. 5 0
Blue shale ... ... . i i i e 11 0

Just below the narrow place in the ridge road, in the north side of
Sec. 5, the black shale outcrops on the south side of the creek about
2 ft. thick, with 15 ft. of fissile, gray shale above it.

595. CoaL NEar Cavuca.—At the Cayuga Brick and Coal Com-
pany’s pit is noted the following section (Sect. 141, E. M. K.):

Ft. In.
1. SUrface ......ovi it e 2 ft. to 6 0
2. Shelly brown sandstone ................... G ft. to 9 0
3. Blue and buff sandy shale .................. .. .... 15 0
At the south end of pit appears in addition:
4, Traces of coal (Coal VIb) ... ... ... ..., 0t .. A
5. Blue firc-Clay . ...vret it inr it 5 0

6. Hard sandy blue clay.

Coal 4 ft. thick is reported to have heen struck at a depth of 75 ft.
It would evidently be Coal VI or VIa, or both. _

Following up the hed of the branch in the 8. 1. 1 of Sec. 7, the
shelly sandslone of preceding section outcrops along bed of branch,

o ——
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showing very irregular bedding for several hundred yards. Then a
small bed of coal appears, of which no trace was seen below. The
section becomes (Sect. 142, E. M. K.):

In,
1. Black sheety shale ...ttt 10
2. Soft black thinly laminated shale ...................... 6
3. Black sheety sShale . ....oriiiivninenniniinnneennns 6
4, Soft black shale ....... ... il i i 10
9. Bone coal . ... i e e 6
6. COAL VID ....iiiriitiiiiiei it invronnonenennannnnns 7
7. Blue sandy shale.

This is evidently the same as the coal trace at the brick factory. In
ascending the bed of the branch the coal and shale rise with it for a
little ways at creek level, then the coal runs out against a bank of
sandstone, while the overlying shale mounts this sandstone bank at
an angle of 34° to a height of 9 ft., when it again runs level. The
relation of things here is shown in Fig. 252. The coal at this point
has all become bony. A short distance above the black limestone,

Fig. 252. Relations of strata observed in ravine in 8. E. Y4 of 8ec.7-17-9. Frowm sketch by
Mr. Kindle.

which below had only been represented by concretions, becomes a
regular bed 8 in. thick, overlying the black, sheety shale which has -
thinned from 20 in. below the rise to 14 in. above.

At the brick factory in the S. W. of N. E. of Sec. 7 there is the
following section in the rear of the kiln: "

Section 143. (E. M. K.)

Ft. In.

1. Yellow boulder clay ......covvvvenennon.. 5 ft. to 6 6
2. Sandy shale, almost shelly sandstone ............. 4 0
0

3. Shelly to massive, pinkish-brown in places......... 9
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Just below that the section is as follows (Sect. 144, E. M. K.):

Ft. In.

1. Yellow surfice ClAF . v v e 2 0

2. Shaly SANASIONE .. vrvrrrarnrercrernrereeereny 1 6
8. Gray sandy shale with 3 in. blue streak at top,

thickly laminated .......veeiiiiiiiiiitiiiiie, 1 8

4, SANASLONE . e cveornnsrrarsessesee et se o, 2 0

B, Sandy Shale ...c.ooeererieerseiiriiritiiiinan, 1 4

6. SANASLONE . cvvrovrneemmamesr st ettt iue s 2 0

7. Gray to buff shale,some sandy layers 1 to 2 in, thick 6 0

These sections indicate a horizon above that at the Cayuga brick
and coal plant, and therefore above Coal VIb. At one point where
there is a joint, No. (3) has been squeezed upward, as in Fig. 253,

Figs. 2>3 and 254. From sketehex at the Cayuga Brick and Coal Co.’s pit (E. M. K\).

and No. (5) has been squeezed downward where there is no joint, as
in Fig. 254.

In the S. E. of N. E. of Sec. 7, a shaft known as the Citizen’s shaft
has been started. "The coal is reported to be 110 ft. deep and to be
4 ft. 10 in. thick, 5 ft. 10 in. including what is either coal or black
shale. In the 40 [t. the shaft had been sunk only sandstone showed
on the dump, Leing either a bluish-gray shaly sandstone, speckled
with carbonaceous matter, and much mica, or a pinkish-brown mi-
caceous sandstone. Over the coal is said to be 16 to 24 ft. of black
shale, “hard as coal” A drilling which went 45 ft. below the coal
went through clay shale and fire-clay into black shale. This would

- seem to be Coal VL.* '

South of this area Mr. Bradley reports that coal reported to be 5 ft.
thick has been seen at extremely low water in the bank of the Wabash
in the north part of Sec. 15.

596. VALLEY oF THE LriTTLE VERMILLION.—In the first ravine
west of the road from the creek, in the center of Sec. 36-17-9, the fol-
lowing section is exposed (Sect. 143, E. M. K.):

*This mine has since been opened up, and is known as the Catinga mine.

-
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Ft. In,

1. Gray shale .. ...ttt iieicitannreenons 1 6

2. COAL Vb (?) (roof notseen)............cevuueu.nn 2 0

3. Concealed ..... e et e ere ettt 3 0

4., Black shale . ....ciiiiiiiitii it eieennnnenens 2 0

5. Limestone, soft, dark, shaly............... 6 In. to .. 8

6. Sheety black shale.

Place of Coal Va.
7. Gray sandy fire-Clay ...ttt i 3 U}
8. Bluish-gray shale.

If this section is compared with No. (1) to (9) of Sect. 91, §508, the
resemblance is seen to be very close. Further, if the position of the
two sections be compared, it will be seen that they are less than two
miles apart, and as the strata in Sec. 91 occur well up in the river
bluff, the average dip of this region would just about bring them down

- to the level of the strata of Sect. 145, on the west side of the river.

This would indicate that the coal of the above section is Coal Vb, or
the first coal below Coal VI, as developed about Mecca, in Parke
county.

At the mouth of the Little Vermillion river Mr. Bradley reports
finding a few inches of highly fossiliferous, calcareous ironstone, espe-
cially full of serpulae, as well as other fossils. This would appear to
mark the horizon of one of the coals of Division V, if, indeed, it did
not belong just ahove Coal V. Mr. Kindle found only sand and loam
visible here when he visited the locality.

In the S. W, of Sec. 28, at the mouth of a ravine from the south, a
1-ft. bed of coal lies about 6 or 8 ft. above the bed of the creek, on the
Morehouse place. It has a roof of black sheety shale containing fish
scales and has been stripped a little. This is judged to be coal VIa,
Coal VI being wanting or'not tested for. . '

In the S. E. { of Sec. 28, on the H. V. Nixon place, half a
mile from the river, a drilling is said to. have found 6 ft. 6 in. of coal
at a depth of 112 ft. It is said to have a rock roof 7 ft. 8 in. thick.
This probably started above the Jevel of Coal VI and reached one of
the lower coals, probably Coal V or Coal IV, or the coal worked about
Silverwood. For the analysis of this coal, see above.

Near the mouth of the small creek entering the Little Vermillion,
in the S. E. § of Sec. 29, is an exposure of 8 ft. of thin-bedded sand-
stone.

At the mouth of Jonathan creek, in Sec. 30, Coal VIa is 12 ft. below
the creek level. The section was given above—Sect. 135. A short
distance up the ereek, in Sec. 31, the section is (Sect. 146, E. M. K.):
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) Ft. Ia.
1. Massive hard gray sandstone ..................... 6 0
2. Grayshale .......oovviirnennnnnnnns e 5 0
3. Interbedded shale and shaly sandstone ........... 3 0
4. Gray clay shale, with iron concretions in lower part 3 0

At the end of the bridge, in the S. W. of N. E. of Sec. 30 is the
following section (Sect. 147, E. M. K.):

Ft. In.
B I 3 1 3 6
2. Massive sandstone ............. .. i, 8 0
3. Fire-clay, bluish-gray, not very sandy............. 5 4
4, SADASONE ... vvivr et e e e e 2 0
B ShALE Lttt e e e 6 0
8. Drab-colored shale .......... ..o iiiiiiinna, 3 0

A quarter of a mile farther up, at the McCammens quarry, the sec-
tion has become (Sect. 148, E. M. K.): _
Ft. I

: n.
1. DIt . i i e 2 ft.to b 0
2, Massive sandstone bluff, with brown specks....... 15 0
3. Gray shaly fire-Clay ......covveiiiiiiirinnneannns 5 0
4. Shaly sandstone .............. 0ol 8in. to 1 4
5. Bluish-gray fire-clay .......cooviiiiiiiiiiiiine. 5 6
6. Bluish-gray shelly to massive sandstone .......... 4 1]

Near the middle of the quarry No. (4) disappears, leaving 10 ft. of
silicious drab colored shale, approaching fire-clay. The dip i8 south-
west, and at the old White mill ford, in the S. E. of 5. W. of Sec. 30,
the upper sandstone of above section, which at the quarry has its base
25 ft. above the bed of creek, at the ford forms the base of the old
dam, a dip of about-80 ft. to the mile. Above White’s mill the section
is (Sect. 149, E. M. K\):

. Ft. In
1. Biuish-gray shale ..........ccoiiiiiiiiniit 35 0
2. Limestone, black, bituminous, hard, with joints 18
in. to 2 ft. apart, running a little S. of E......... 1 0
3. Tough black shale, with east and west and diagonal
JOIMES t i i e i i e e 10
4. Softblack shale ....... ... oiiiiiiiiiierrononnns oo 6
5. COAL VIb ...t ittt iiiiienennn 6 in. to .. 8
6. Sandstone, shelly, gmy'. ......................... 5 0

In Sec. 33-17-10, the 8. E. of S. W., Coal VII appears about 20 to
25 ft. above the creek and is worked in the Jos. Fletcher and the
Smith mines, these openings being close together. The coal is from 4

)
2o

‘T‘_h;""""h'*H. -

1 "v

COAL DEPOSITS OF INDIANA. 423

ft. to 5 ft. 6 in., averaging about 4 ft. 8 or 10 in. thick without clay
bands but with some sulphur bands, none of which are quite constant.
A section shows (Fig. 7):

Fi In.

Coal .. e e 1 10
Sulphur band ....... .. et e . %

L071: 5

Sulphur band ... ... e e e 3
G0l L e e e 114
Sulphur band . ... u ot e %

L0707 1 ) PP 2 0

The roof is 2 ft. of shale and there is 1 ft. 8 in. of fire-clay below

‘resting on sandstone. "The coal below the thickest sulphur band is the

heaviest and best. Streaks of bone sometimes appear near the top.
One clay vein is reported in the Smith mine, and slight swells or
horsebacks are sometimes met with, The coal burns to a white ash
and it is thought from some tests will make good coke. Below the coal
at the Smith mine is seen (Sect. 150, E. M. X.):

Ft. In
Fire-clay ... e e 8
Shelly gray to brown sandstone ............ e 10 0
Shale, hidden . ... . i i 4 0

Brown ferruginous limestone ...................... .. .. 10
Shale and iron ore. :

At the Moore place, across the river from the Smith mine, it is re-
ported that a drilling at the house starting about 25 ft. above the river
(or at about the level of Coal VII) struck 7 ft. of coal at a depth of
70 ft. (Coal VI).

Northwest of the Fletchier mine, in the ravine below the Silver ford,

coal was formerly mined. Above the coal is exposed (Sect. 151, E.

M. K.):

Ft. In
Sandq, stratified ........... .. ... ... i e, .. 10 0
Dark gray shale .. ...... oot 5 0
Calcareous Ironstone band, with zinc sulphide, and

col .o e 2 i{n. to .. 3%

Dark blue soft shale ........ ... ittt o T
COAL VII.

In the ravine just above Silver ford, in the 8. W. of N. W. of Sec.
33, are a number of openings, the coal running from 4 ft. 5 in. to 4
ft. 9 in., with from one to three sulphur bands. At one point there
was only one band 2 ft. 10 in. from the top, coal 3 ft. 5 in.; at another
point there was a 4-in. band 2 ft. 9 in. from the top, a knifc-edge
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band 4 in. Jower, and 4-in. band 3% in. lower (see Fig. 8). The coal
is from 8 to 16 ft. above drainage. The roof is poor, being made by
a light blue clay shale; below is 6 to 8 in. of fire-clay, with 10 ft. of
sandstone showing below. Coal shows irregular slips.

At the Silver ford the coal appears to lie much higher on the south
side than on the north side, the position of the coal being marked by
a terrace a few feet wide. Mr. Bradley gives the following section
below the coal at that point.

597. SectioN 152. SEcTION AT “SILVER MiNE.”"—(F. B, p. 145.)

. Ft. In.

1. COAL VII ..., P 4 ft. to 5 0
2. TIire-clay, top dark, bottom light drab, including
a band of calcarcous ironstone or limestone (“sil-

0= A0 ) =3 P 0to 3 5

3. Light Dluish-gray shale .................. 8 ft. to 10 0

4. Nearly black clay shale . ........... ... ... ..., 1 8

5. Light gray, slightly sandy shale, with fossiliferous
bands of calcareous iron ore and shaly limestone. 11
6. Dark drab concretionary shale, top fosslliferous.... 16 0

<

In the N. E. } of Séc. 3% coal has been mined and stripped at sev-
eral points beside the road. There is over the coal here 3 in. of bone
coal and 6 ft.+ of fire-clay, the upper 2 ft. 6 in. containing bands of
iron ore.

In Fall creek, beside the road in the S. E. of N. W, of Sec. 32,
occurs the following section:

598. Secrion 152a. SEectioN oF Farn CrEek.—(E. M. K))

Ft. In.
1. Fire-clay ... i i i e et 3 0
2, COAL i e e e 3in. to 1 2
3. Fire-clay, bluish-gray ...............c..c... 8 ft, to 12 0
4. Limestone, gray, flinty, with fossils......... 0to .. 8
3. Gray sandy shale ............. ... iiiiiinnnnn 8 0
G. Band of caleareous iron nodules.................. .. 4
T Bhale . e e e e 4 0

Fifty yards above this section No. (6) has expanded to a bed of gray,
very sandy limestone, 4 ft. thick and full of fossils. It forms the bed
of the branch there. The limestone No. (4) outcrops an eighth of a
mile above the Fall creek ford in the bed of a creek.

In the 8. E. } of Sec. 29 is the Thomas Williams mine. The sec-
tion in the air shaft shows:

TS,
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599. SEction 153. SecTioN AT T. WiLLrans Mive—(E. M. X)

Ft. In
1. Yellow Dboulder clay ............ooeevenen o it 10 0
2. Blue fire-clay .......covviiininiinii . 2 0
3. Soft pyrite clay (pyrite in minute crystals, coloring

band golden) .......oovviiiii i 78

4. Soft black €lay . ..ot e 2
5. Soft black shale ...t ivivnen e . 6
6. Bone coal, with some thin pyrlte sheets .......... .. 3
7. COAL YII—Coal, 2 ft. 8 in.; sulphur band, 0 to

din;coal, 1ft. 8in....vin ... 4 T
8. Flre-clay.

As a rule, the coal is thicker, measuring 5 ft. 1 in. at the mouth of
the drift, and 5 ft. 11 in. inside. The coal is solid, with the exception
of a sulphur band near the middle, which is not quite persistent,
though thickening up to 3 in. in places. As indicated in the above
section, the regular roof of the coal is not strong enough and it is cus-
tomary to leave 14 to 16 in. of coal for a roof. The regular roof car-
ries some sulphur balls, etc.

A drilling starting west of the mine and 30 ft. below the worked
bed is said to have passed through 6 ft. £ in. of coal in going 102 ft.
This would appear to be Coal VI, though the distance below Coal VII
is at least 10 or 15 ft. more than the distance between the two as ex-
posed in the outerops.

The upper bed outcrops at the spring west of Mr. Williains’s house,
at which point its thickness is 3 ft. 1 or 2 in. ,

On the west side of the river, in the S. W. }, the coal is or has heen
mined from a number of openings. At the Johnson and Richardson
bank Coal VII is 30 or 35 ft. above drainage. The coal is from 3 ft.
to 3 ft. 8 in. In thickness, with a sulphur band } to } in. thick near
the middle, not regular, but sometimes replaced by a 3-in. band of
bone coal or soft coal. Otherwise the coal seems to be quite clean and
free from sulphur. It has distinct but irregular joints, giving it a
semi-block appearance. The roof is bad, consisting of 6 in. of dark
blue shale, with bluish shale above that. The entries have to be tim-
bered closely. A few inches of coal are left in the rooms. The coal

. is sald to grow thinner to the south. The coal from these mines is

raised to the top of the bluff 55 or 60 ft. above by horse power over
an inclined tramway 100 yds. or so long.

Going north, the coal thickens, so that at the Wilson and McDer-
mitt mine, in the same quarter section, it runs from 4 ft. to 4 ft. 6 in.
thick. This coal shows no regular sulphur band, but the upper part
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is full of sulphur bands from 0 to 4 in. thick, and sometim.es sulphur
balls weighing 400 or 500 pounds are found which occasionally ex-
tend entirely through the coal. From 2 to 8 in. of bone coal overhejs
the good coal, and where these sulphur balls exist, the contact 1s
marked by slickened sides, indicating the compressive movement that
has taken place in the coal since the formation of these boulders. T}}e
bone coal tends to come down around the boulders. The coal is said
to be a good coal after the extraction of the sulphur. Coal VIIa is
here about 3 ft. thick, soft and not desirable, and about 15 ft. above
Coal VII

On the cast side of the west side of the horse-shoe, in the N. E. of
N. E. of Sec. 30, the first mine from the north is the Coonce mine.
The coal here averages about 5 ft. thick, ranging from 4 ft. 6 in. to
6 ft. The sulphur band in the middle is quite regular. The coal here
seems to be comparatively free of sulphur balls, though small ones
often make a downward swell in the roof. About 6 in. of coal is left
to sustain the roof, which then seems to stand well. The section
above the coal is:

600. ScerioN 154. Secrion AT CooNCE BANE—(E. M. X))

Ft. In.
1. Surface soil and outcrop of COAL VIila or VIII... 3 0
2. Blue and yellowish €lay . ...c.oerceenenees 3 0
3. LAMESLONE . ovvuvvrnvassraonnnnnossesacssennnnnes o 3
4. Blue clay (potters’ clay) . ....ooereeveenvaerennes 3 6
5. Pyrites, clay and shale ..........ooiihiiiieen b 2145
6. Dark Dlue clay shale ........ooeeeriirirnicees oo 4
7. Hard black shale .....ooovviiiiiiieiininne o 8
8. Sulphur band .........coiieeiiiaeaaanes 1% in. to .. 1
0. BODNE COAl ..\ veeie i carennonern et oo 4
10. COAL VII L.t 3 ' 0

A north and south fault in the coal shows a displacement at the:
bottom of 74 in., with slicken sides, but at the top appears hardly
disturbeq at all. This fault was traced aeross at least two rooms.

Coal here almost exhausted. .
At Daniel Williams mine, a little south of the last, the section

shows as follows:

601. SEecTioN 155. SECTION AT D. WiLLiaMs MiNe—Figs. 4,
9 (E. M.K.). '

Ft. In

1. ROOF SHALE ..\ vttt it ireeaiiaeeeanr e aniauanas oo 8
2. COAL VII—coal, 7 in.; knife-edge parting of sul-
phur; coal, 1 ft. 10 in.; sulphur band, 6 in. to 14

fn;coal, 2 Ft. 50, .. oeiiei i 4 10
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. Ft. In.
3. TFireclay .......... e 10 In. to 1 2
4. Shelly sandstone ........c.oviiiieiiiiinieneae..n 4 6
5. Dark blueshale ... .. 0 it i e 0o 0
B, COAL VG ottt it ittt sttt iaa s saeeene s 10
7. Black shale ......oouviriiiinenvuneennans 1f£t to 1 4

The coal here runs from 4 ft. 8 in. to 4 ft. 10 in., with the sulphur
band at the center quite rcgular. Eight or ten inches of the top are
left for the roof, which will then hold up well for about a year. There
are a good many sulphur balls in the upper part of the coal, but they
are rare in the roof. Free from faults, rolls, clay veins or other irregu-
larities.

In the S. W. of 8. E. of Sec. 30 is the Robert Little bank, working
Coal VIIa. The coal measured about 3 ft. 7 in., with two clay bands
11 in. and 1 ft. 4 in. from the top. These run from } to 1 in. in
thickness. The coal shows no sulphur bands and very few nodules.
It burns to a white ash, with a little clinker. The roof here is boulder
clay, but it shows very little cutting in the entries. The bottom is
a hard fire-clay. The coal here is about 50+ ft. below the level of the
hill and about 25 ft. above drainage. The bed thins to the north. It
lies quite regularly, dipping to the east. What seems to be Coal VII
outcrops a short distance below the new entry. The coal has been
mined by drifting and by stripping.

On the west side of the Horse-shoe, in Sec. 30, are some good ex-
posures of the coals and accompanying rocks. The average section
here is as given in Sect. 134, 586, Nos. (1) to (10). At one point the
shales and sandstone under Coal VII are very irregularly bedded, sug-
gesting nonconformity.

In the N. E. corner of N. E. of S. E. of Sec. 30, west of the ford
on the north side of the river, the beds underlying Coal VII rise
suddenly 8 or 9 ft. in 30 yds. Coal VII shows below the point of rise,
but can not be seen above it.

In the S. E. of N. I%. of Sec. 30 coal has been stripped on the Bushes
place; said to be 2 ft. 6 in. to 3 ft. thick.

602. DisTRIBUTION IN AREA IN GENERAL.—Of the five beds that
attain a workable thickness in this area, Coals VII and VIIa (or Coal
VIII) are confined to the southern or southwestern part of T. 17 N.,
R. 10 W. In this area Coal VIIa being so near the surface will pre- -
vent more than a very small portion being worked. Coal VII prob-
ably underlies all of the area shown on the map and probably holds a
workable thickness over most of it, provided none of it is left for roof,
and probably much of it will be thick enough to allow the leaving of
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a few inches of the top and still be workable. These coals are above N o T yerrs ia daes 52 i 3
drainage almost to the State line. Coals VI and VIa occupy nearly im,,_,g_ipﬁ R IR Seleq e v & i':
the territory west of the C. & E. I. R. R. Coal Vla is thick enough 1 : 1‘”4 BER SRR 20N ;::‘I’«:* '"0 ‘. oreticle m" s :
to be worked alone only in spots. These coals, either separately or -Gost TRy ;:‘:;j,i:;{',‘".’;2_"_”/’-;0’/’:’;’:9 o
together, seem to be workable over all the western part of the area, 5 ;\' |
and the northern, but become too thin to work or run out, to the < . 7. 8. 2
southeast. They are probably not workable over much of the southern : P . ";_ &E\ t:' S $ v
half of T. 17 N, R. 9 W. These coals occur about 100 ft., or a little N 3% N ‘\; N Q ‘0.
over, below Coal VII, and are below drainage except over the lower » 3 o v N 5 =) N
courses of the Big and Little Vermillion rivers, and the bottom land " N SRR LY 3 Q T R N
and terrace of the Wabash river. Still below these, 75 ft. or so, ap- . $ I B S U - o v
pears to be another bed, probably Coal V, which, at least in places, i § &% o %zgﬁi 5P %\% fi"g ‘3
attains a good workable thickness. This underlies the whole area, but N QR8s 3\30\:;\9 GO % .
is probably not as persistent as the higher beds. Iln a general way Ve (N el S o e
the bottom of the coal measures may be looked for 250 ft. below Coal F‘:@ %::\oi ‘ %5\}‘.’;;“.:' -}g 5% 2;3,";;154 2
VI and 350 below Coal VII. Not more than one, if any, workable . ;o’a‘lzy NS uo‘itﬂ’g q,ig;. ﬁo}" 53 i
beds need be looked for below Coal V. ol g@% NI ook B f:??"" : %’; :_%
| 2 Sl L lesnd 1R lag S
TownsHtP 16 NorRTH, RANGES 9 AND 10 WesT. (IN VErRMILLION CoUNTY,) l zi 3 Z:le:\"'r\-:; 'f‘;ﬁj\ . o 17 \i,"',"'
| & B B RS
| N2 ez s hOY| S
603. LocaTioN, ETc.—These townships occupy the southern part ! %% %\;EQ s ;T}E]»z 3.
of Vermillion and northern part of Helt of the civic townships. The R AR =
western part of the area is largely included in the extremely level and " %“’
fertile Grand Prairie. Except as broken by Little Raccoon creek, this % =
level country extends almost to the Wabash river, the bluffs for a ; e EI.,
distance being close to the river. The C. & E. I. R. R. runs along the g “=?_§

foot of the river bluff and the I, D. & W. Ry. crosses the southern
part of the area.

604. STRATIGRAPHY AND CoaLs.—The coals of this area, as far
as noted, are Coals VIIa, VII, VIb, VIa, VI and IV or ITI. Probably
others might be found between VI and III.

The following sections will serve to show the relation of these coals
to each other. We may first consider a group of sections along the
I,D. & W. Ry. (Plate XXII). Fig. 1 shows their position along the
railway, two of the borings being in Illinois, while the Illiana shaft

Cross- Seqfion

asdc

/
Culvmnar segtions
along line of

_ is just at or over the State line. The section also shows the absolute ; LDEwW 7R,
and relative elevation of each section and the configuration of the : ; Ef"’
surface, from a plot kindly furnished by the railway company. Be- e
ginning at the west, where the highest strata are found, the sections.
in order are as follows: Prate XXII.

X (42
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r . o - . . . Division VI— ) Ft. In. Ft. In.
605, Sgorioy 156, Secriox oF Bors No. 3.—Beside L, D. & W. l _ 18, SRALE © .. veren i e 15 0 146 6
n - . inois (Fig. 2). 14. Sandy shale ........ ... .. ... ... 20 0 166 6
R. R., Sec. 30-16-10, in Illinols (Fig- 2) ct. In. Fbt. In 15. BIUE SBALC «oonenneeenne e, 50 0 216 6
| . Division VII— 19 ’(’)' o o 16, BIACK ShAle . ..oveveer e, 5 0 21 6
! 1. Surface ......---coccc AR 0 0 7 0 17, COAL VIb «oviiit i, 1* 0 222 6
2. Boulder clay (“Hard pan™) -....-.----- 16 o s8 0 18, Fire-Clay ..vvvrernon e ieannnenn, 1 6 224 0
3. Gravel and sand ...... ettt . 0 106 0 b 19. Gray sandstone ............cco0.i... 6 0 230 0
4. Sandy shale (“Sandstone shale™)...... 1(8; o 109 o . g,;
z- g::gys‘;gizone‘::::::'_::: ......... .07 0 120 0 608. SecTioN 159. -SecTION OF Dana SHaAFT.—Sec. 27-16-10,
- . 7: Clay shale (Nsoapstone") ............. 24 6 1583 ¢0 :E‘lg 5.
i 8 COAL VIL «oorrannarneeesnnnnnees 2 6 156 0 Ft. In. Ft In
Q. FUPeClAY « v vvvvrr-vrromeresuncancns oo 6 156 6 1. Surface ......o.viiiiiiiiiiiiiiiiina. 5 0 5 0
2, Quicksand ........... ittt 5 0 10 0
606. Section 157. SEecrIoN OF BorE No. 10.—Beside the 1., D. z.. ISBoulider elay ... 62 g 70 g
. . . . and ... i e e e T
& W. R. R., Sec. 20-16-10, in Illinois (Fig. 3). 5. BOULAET CLAY « v v e eeneeeannennannn, 5 0 120 0
Ft. In. Ft. In, Division VII—
1. SULFACE «oeneinenreee e iean e 7 0 7 0 ‘ 6. SHAIE . .onirrieee e, 10 0 139 0
-2, Boulder clay .......oeeuriiiiiaiian. 2 0 30 0 f 7. Hard black and gray shale .......... 4 0 143 0
Division VII— | 8 COAL VII .......oociiveveiniiinn.. 4 9 147 9
3. SandStoNe . .....vvrrerree o 3 0 "3:5-) (())
d oSy shale o R 0w o | 609. Secriox 160. SEorion oF Bore No. 9.—Beside I, D. & W,
6. Clay shale. s ! R. R., Sec. 27-16-10, Fig. 6. ]
7. “Soot vein and coal” (COAL VIIa).. 1 6 137 6 ‘ rt. In. Ft. In
8. FUre-Clay . ocvvveerinnnmeenenninnnns 2 6 140 0 , JLoSurface ...l 9 0 9 .0
9. Shale and hard rock ledges .......... 10 0 150 0 2. Gravel ........ P 10 0 19 0
10. “Sulphur’” . ..oi.eiiiiee e 1 0 131 0 ‘ 3. Boulder clay ...................L 83 0 102 0
11 COAL VIL .ovriterniaearnnannns 3 3 154 3 Iy Division VII—
12, Fire-Clay «evovvevrnvrrnemnenneennons 5 9 160 0 4. Green clay shale .........ccoevune.... 3 0 105 0
Division VI— ) 5. Black bituminous shale ............. 9 0 114 0
13, SHALE v vttt 28 0 188 0 6. COAL VII .., 5 6 119 6
14. Gray shale ........ccevieiiininaes 12 0 200 0 T. Flre-clay ... ovvvirniiiiieeiennnnn. .1 6 121 0

607. SrcrioN 158. SECTION OF ILLIANA SHAFT AND BORE.— 610. Secriox 161. SectioN oF Bore No. 1.—Beside I, D. & W.
Sec. 28-16-10, Fig. 4. R. R, Sec. 27-16-10, Tig. 7.

. Ft. In. Ft. In.
1. Surface ... 8 0 8 0 1. Surface .....ovvir ittt 6 0 6 0
2. Boulder clay .......ccvceveeennniens 62 0 70 0 ‘ 2. Sand and gravel ............ ..., 16 0 22 0
Division VII— it 3. Boulderclay ..........c.oovvunenn.. 48 0 170 0
3. Green clay shale .........oooennnnee 5 0 B 0 40 SANA L.t 6 0 16 0
4. Sandy shale, with hard seams....... 20 0 95 0 5. Bouldereclay .........ccocvvue