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. DEAR Sm-I have the honor to submit to you her.ewith the Twenty­
second Annual Report of the Department of Geology and Natural 
Resources. This report embmces, in part, the results. of the work 
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calendar year, 1897. A large proportion of the energies of the Depart­
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which is something that has long been needed for use in our public 
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The Natural :ResoUrces of Indio.na, while. not including among their 
'number any of the precious or even useful metals, are, nevertheless, as 
variedi:n.character o.nd as valuable as those possessed by !my State in 
the Union. In each of the last two reports issued by this Department 
there has been given in o.n introductory paper a resume, of all 'of the 
State's mineral resources, while of several of the more important ones, 
as the 8!l.D.dstones, oolitic stone, petroleum, etc., detailed reports with 
accompanying maps o.nd results of tests have been published. 

The value of each of the five leading mineral resources of the State 
~s produced in 1896 was as follows: 

N a.tural Gas ..........•..........••......•.......... $5,043,635 

CoaL .................................................. 3,946,081 
Petroleum ........•..............................•.. 2,954,411 
Building Stone ..••.......................•.... : .•... 1,691,341 
Clay Products .............••........... ; .......... . 2,674,825 

. Total ..........•..... ~ ......................... $16,309,793 


When, to the value of those mentioned, there be added that of the 
cement rock, marl, whetstone and lime rocks, curbing and flagging, 
molding and glass 8!l.D.ds, and other minor mineral resources, the total 
will easily foot up twenty or more millions of dollars. With the excep­
tion of petroleum, the value.of each of the resources produced in 1897 
was increased over that of the previOUS year, though as yet the exact 
figures of all are not available to ,show the amount of gain. 

No State in·the Union, unless it be Pennsylvania, possesses at pres­
ent a better and cheaper supply of fuels than does Indiana. Among 
the other States she ranks second in the production of natural gas, 
fourth in the production of petroleum and seventh in the production 
,of coal. These three fuels are all stored products which have been 
formed in ages past ,and are not now being produced beneath the sur­
face of our State. The citizens of Indiana are drawing upon them with 
a lavish hand. They not only waste them in tlteir furnaces, their grates 
a:n.d their stoves by bnrDing them at all hours and inover-abundtmce, 

http:value.of
http:8!l.D.ds
http:Indio.na


'; ~ l( " --<I 

2 REPORT OF STATE GEOLOGIST. 

but they also allow twenty millions or more cubic feet of gas to 
E'scape daily because they are too indolent to plug or cap the wells 
which have been bored for oil. Indiana supplies, at ridiculously low 
prices, two millions of the citizens of Chicago with the greater part 
of the coal, gas and petroleum which they use. 'Individually those 
consumers may pay high enough for their fuels, but the producer who 
secures the fuels from the bowels of our noble State--or rather the 
middle-man who buys from the producer, pays less tlian one-filth 
their real value. He gets his coal for 80 cents to $1.05 per ton; his 
oil at 41 cents per barrel; his gas at 2 cents per thousand cubic feet . 

. His only additional expense is for transportation, which, in the case 
of the oil and gas, is but a nominal sum. ,Those citizens of Indiana. 
who, by right of ownership of the surlace, claim the fuels which lie 
beneath that surlace, are content to take these meagre sums because 
they do not know the real value of that which they are selling. Since 
they have not produced these fuels by the sweat of their brows, as they 
have their corn. oats and wheat, they do not realiz.e their value. , Sur~ 
rounded as they are by the plenty of the present, it is difficult for them 
ta realize that the time will come, and that before many years, when the 
stored reservoirs of at least two of these fuels within the borders of 
our State, will have been drained,and only the dregs be left as a 
reminder of the plenty that has been. 

REPOltT OF PROGRESS ON CoAL SuRVEY.-The principal work of 
the Department of Geology during the year 1897 was done upon 
the coal survey which was started the previous year and which, 
it is hoped, will be finished in 1898. During the field season, from the 
middle of April until the first of November, 18s}7, the following 
counties were su:rveyed: Warren, Fountain, Vermillion, Parke, Vigo, 
Clay,. Stillivan and Greene.., and those pans of Benton, l1ontg~, 
Putnam and Owen. included in the coal iields-8 total of about 3;000 
sq1181'e miles. The field party included Messrs. G. H. Ashley, in 
charge, C. E., Siebentba1,. E. M. Kindle and J. T. Scovell, the latter two 
being in the field only part of the season. Eseh member of the party 
had definite areas to worlr up, and· will be respmwible for the details 
of. th08e areas. This,. with the work of last season in Kn(Jl:~ Davi_ 
and Marlin counties, completes the ne-ld work: nortk of tire East; Fork 
()1 White River, or .. total &rea snrveyed of 4,500 &q1l8re miles. Two 
weeks were also spent in Pike County, during which most 01 the mines 
were visited and much information o'btained which will not be avail­
able in the Spring when the stIrYey of ~ county wilLbe completed. 

In that portion of the area which bas 'been :finished every mine hu . 
been visited, and,. as far as time would alloW',. every known outcrop.. 
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in order to obtain reooTds of all the prospect bores, well sections, ete., . 
possible, and espwially to make a systematic toPQgraphio surVey from 
point to point along the outcrop of the principal coal beds. The infor· 
mation sought p.as been for two purposes; fust: 

General, to obtain the salient topograpbic features of each, part of. 
the area; to obtain typical columnar 8ections, especially with regard 
to the coal, with the variations from place to place; to obtain the 
characteristic features of each principal coal bed, as regards mati· 
graphic details and thickness, quality, quality of roof, of under-clay, 
workability, adaptability for different purposes, etc.; to obtain the 
distribution of each workable cOal bed, both vertically and horizon­
tally, etc., etc. 

Secondly" ~m the data thus obtained, combined with the data 
obtainable at any point, to be able to tell at that point what coals 
linderlie that region, their depth below drainage, thiokness and de­
tails concerning quality, accompanying strata, characteristics by which 
each bed may be recognized, probable condition of roof and under-clay 
and"other factors affecting workability. 

There yet remain to be surveyed, Gibson, Pike (in part), Dubois, 
Warrick, Vanderburgh .and Spencer counties, and parts of Posey, 
Orange, Crawford and Perry counties. It is planned to push the 
work on these counties the coming year with the hope of com­
pleting them fairly early in the season so as to allow the completion 
of the report as a whole by November 1st, 1898. 

In the report the following subjects will be treated: 

I. General geology of Coal. 
II. Oeneral geology of Indiana coal field. 

III. Mining methods, etc. 
IV. Details of coal diflttibutiOll in IndiPlIt. 
V.. Su.mmary of coal and minillg. (Tables and statistics.) 

In addition, there flre contemplated 7 colQred geological maps on 
the scale 'Of two miles to the inch; page or double page maps on the 
scale of one mile to the inch {)f flU the more important ooal areas; 
drawings illustrating typical columnar sectiollS, detailed ooa1 sections, 
eross sections, besides numerous-figures illustrating geolilgicai features 
of the coal, and mining methods, together with some half-tone plates, 
showing mines, processes, ~tc. In preparing ~ report it is planned 
to group similar matter ItS far as possible, 'making comparisons easy 
and revealing relations .and facts that otherwise would not be ob­
served. 

In the matter of progress; it may be stated that four of the colored 
maps are nearing completion.; 12 double-page and 16 Bingle-page 
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maps are completed or in progress; nearly 30 cross sections have been 
prepared; also between 75 and 100 columnar sections, near 300 coal 
sections, and about 50 figures, from page size down, of mining and geo­
logical subjects. Part I. of the report is ready for the press. Parts n. 
and III. are well under way, and 300 pages of Part IV. are finished. 

When this report on Indiana. coal is completed, anyone wishing 
to know the area, average thickness or quality of the coal belonging 
to anyone of the seven workable veins of the State can have access to 
a wo.rk which will furnish him the information desired. 

MINE INSPECTOR'S REpOBT.-The report of the State Mine In­
spector, Mr. Robert Fisher, will be found, in the present volume. 
It shows that the output of coal in Indiana in 1897 was 4,228,085 
tons, or 159,961 tons more than in 1896. When it is remembered that 
an extended strike among the miners began July 4th and continued 
until September 14th, the output for the year is a very creditable one. 

In those mines of the State operating ten or more men, 7,636 
miners are employed. In the smaller mines nearly 900 additional 
men are at work, making a total of 8,500 miners in the l::ltate. The 
report shows also a large decrease in 1897, in the number of accidents 
in the mines, there being but 16 fatal, 24 seriom and 74· minor acci­
dents, as against 28 fatal, 66 seriom and 94 minor in 1896. Such a 
decrease is excellent proof of the efficiency of the work done by the 
Mine Inspector, and his deputy, Mr. James Epperson, in seeing to it 
that many of the former elements of danger about the mmes have 
been removed or modified. 

While the State Inspector and his assistant visit many of the mines 
employing less than ten men, and make recommendations, the law 
gives them no power to enforce better conditions of ventilation and 
measures of protection. A bill was introduced into the last Legislature 
giving them such power, but it failed of passage, Such a statute 
is one of the most needed additions to the mining laws of the State, 
since the life of a miner working in a small mine is jmt as valuable 
as that of a man working in any.of the larger ones. 

The report of Mr. Fisher will be found to contain much statistical 
and other information differing in nature from that· compiled for 
former reports, and to it the reader is referred for additional details 
concerning the mining indmtry of the State. 

PETROLEUM.-For the' first time since the discovery of petroleum 
in Indiana, the annual production has fallen below that of the 
preceding year, the total production for 1897 being 4,353,138* barrels, 
as against 4,680,732 in 1896--or a decrease of 327,594 barrels. The 

"'This does not include the amount used for fuel a.nd other purposes in the field. 
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p~vailing low price of Indiana petroleum, which averaged for the 
year but 43 cents per balTel, or 20 cents less than in 1896, prevented 
the. sinking of many new bores in the main petroleum neld, and the 
old wells in that field decreased on an average about 40 per cent. in 
output. 

New developments of importance were made near Alexandria, Madi­
son County; Peru, MillJIli County, and Broad Ripple, Marion County. 
The Alexandria field very probably has an unbroken connection with 
the main field to the northeast, and tends to prove the belief advanced 
in both of my former reports that the entire gas neld of the State 
will, in the near future, yield petroleum in greater or less quantities. 
The Peru and Broad Ripple productions are more probably from iso­

. lated areas of porou/> Trenton limestone. Such areas are very liable ' 
to'be found on the slope of the main gas field anywhere within 15 to 
25 miles of its margin. A paper, giving in detail the developments 
made in the new fields during the past year, and accompanied by 
maps of the Peru and Broad Ripple nelds, will be found in the present 
volume. 

The petroleum produced in Indiana is piped and shipped from 
the productive areas by three companies. The largest of these, the 
Indiana Pipe Line Company, with headquarters at Lima, Ohio, han­
dles more than three-fourths of the production, and kindly furnished 
me with statistics showing the amount handled by them each month. 
The other two companies--The Indiana Pipe Line and Refining Com­
pany, controlled by the Cudahy Bros., of Chicago, and the Manhattan 
Oil Company, of Lima, Ohio, refused to furnish statistics showing the 
number of barrels handled. Since petroleum is one of the more im­
portant mineral resources of Indiana, and since accurate statistics 
relative to the State's production are of value in showing the mineral 
wealth of our State, and thereby attracting capital and population 
within her bounds, I would advise the passage of a law by the next 
General Assembly, compelling all companies or individuals shipping 
or piping crude petroleum from the receiving tanks at the wells, to 
furnish to the Department of Geology monthly statements showing 
the number of producing wells and the number of barrels so piped 
or shipped. Such monthly statements must, according to law, be 
furnished the Department by all operators of coal mines, and there 
is no reason why the oil companies should not be compelled to do 
likewise.. 

The total amount of oil produced in Indiana since 1889, when the 
first wells were sunk, has been 20,386,231 barrels, * valued at $10,816,­

"'Not includin/l: the a.mount used for fuel and other purposes in the field. 
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326. 'l'he real value of a barrel of crude petroleum is much greater thaD 
4S cents, the average market price in 189'l. When the market price 
rises more nearly to the true value there is little doubt but that the 
industry will take new life, and bores sufficient in number will be­
sunk to bring the production up to or above that of 1896. The oil 
haS been stored for thousands of years in the porous reservoirs, from 
which it is now being obtained, and the operators are content to let 
it remain there as long as prices are kept at a figure which gives but 
little profit above .the actual cost of production. Unlike the gaa, 
there is little danger ofits dissipation and loss during the wait for 8. 

. rise in .theprice. .r 

REPORT.m- THE STATE SUPERVISOR OF NATURAL GAS. -No un­
biased person can read carefully the report of Mr. J. O. Leach,.. 
State Supervisor of Natural Gas, printed in this volume, and 
not conclude that we are nearing the end of the supply of this valuable 
fuel in Indiana. This report but affirms what has been written in 
the previous reports of this Department: even as far back as 1890. 

The natural gas field of the State 'originally embraced almost 3,00(}­
square miles. To-day the productive area is less than half that size. 
The average rock pressure 'Was in the beginning 325 pounds; to-day 
it is less than 200 pounds. Mr. Leach reports that in the heart of the 
field, an area of 250 square miles, located in Grant, Madison, Black­
ford and Delaware counties, the pressure decreased 30 pounds in 1897, 
and now averages but 215 pounds; While in these four counties, which 
are the most pro4.uctive of the entire field, the average pressure is 
but 200 pounds. This decrease in rock pressure, added to that of an' 
exhaustion of one-half of the original productive area and the con­
stant. encroachment of salt water towards the center of the field, all 
point to the,:final exhaustion of the supply. 

In the face of these facts there are many men in the gas field who­
are either so foolish, so woefWly ignorant, or so dishonest as to decry 
constantly the idea that the supply of natural gas is failing. They 
assert, in spite of the evidence of the best scientists in America to the 
contrary, that the gas is being generated as fast a& it is used~ They­
continue to attempt to boom, 'on every occasion, the gas field. They 
still offer ((~e gas and free lands" to all factories that will locate near 
their towns. They condemn the reports issued by this Department. 
They have even told the Supervisor that the truth ought not be told~ 
that it was not necessary to proclaim to the world the fact that gas 
is failing. 

Such men evidently forget that this Department was organized to 
advertise the. resources of Indiana as they are, not 8i boomers :would! 
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'have them. If the supply of a :resource is failing, or if its quality is 
-defective, it is as much the duty of this Department to make known 
,gUM facts as it is to publish an account of those :resources which are 
increasing· in quantity or possess some n~wly discovered excellence of 
quality. The vast majority of the people of the State expect the truth 
in the reports of this Department, and the truth must be told as 
-nearly flsit can be ascertained'by careful investigation. 

The chief duty of the State Supervisor of Natural Gas is to prevent, 
wherever possible, ·the waste of the mel. Thisdttt, Mr. Leach has 
performed to the best of his ability with the means' at his command. 
As an assistant in this Department, he was directed to enforce the 
iiBmbee.u law, and by his efforts the burning of such lights has been 
practically abandoned. When the waste pf gas began last May in the 
vicinity of Alexandria, I directed him to use the full limit of his 
powers to stop such waste, and he immediately began the enforce­
ment of such laws as were on the statute books. He 'Was condemned 
by many for not stopping the .waste at once, and additional directions 
'Were given him by the Chief Executive of the State, but it was soon 
found that he was already doing all that he could under the existing 
laws, which are detective in that they do not give the Sup~rvi80r the 
power to cap any well whose owner insists oil allowing the escape of 
gas. At first his efforts were condemned by many of the citizens of 
Alexandria, who saw a prospeclive oil boom in their midst. However, 
'the rapid decrease of the rock pressure, consequent upon the wanton 
waste of the gas, soon brought those citizens to a proper realization of 
iheir best interests, and led them to add their efforts to those of the 
.:Supervisor in trying to stop the waste. As a result, several cases have 
been pushed, and are now before the Supreme Court of the State, 
which will soon decide whether a party in search of a few hundred bar­
TelB of oil Qa,n jeopardize the interests of thouaa.nds of citizens by 
allowing a waste whieh will soon deprive those citizens of a m~t valu~ 
.able neoossi.ty. 

The manufacturers of the gas field have, for the most part, done 
:.all that they could to stop the waste. Their association has advanced 
means and furnished help to assist· in shuttin.g off all unnecessary 
flow of gas. Th~y realize that the future life of the field, as com- . 
pared with the past, is of short duration, and they deSire to prolong 
it as much as possible; 

No one can say with certainty how long the supply of gas for 
manufacturing purposes will last in Indiana.·· It may be for one year; 
it may be for five. When it fails, the factories now in the field will 
'11ot of necessity have to move therclrom. Petroleum can and will he 

http:neoossi.ty
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used as a fuel in many of the factories. Improved methods o"f separat­
ing the gas from coal are constantly coming to the front, and the time 
may come when artificial gas from this fuel will be made in quantity 
and piped to the factories in the gas field. Again, their situation 
within 70 miles of the center of a great coal basin will give them 
advantages which, though far inferior to those they now possess, will 
still enable them to compete with many of the factories of the East, 
where fuel has to be transported a much greater distance. 

Every one will admit that the highest use to which this gaseous 
fuel can be put is that of household consumption. With no kindling, 
no replenishing, no ashes, no soot, the duties of the housewife are 
decreased many fold. For this reason every effort should be made to 
husband the present supply by stopping at once all unnecessary use 
or wanton waste. Any attempt to evade the law relative to the waste 
of gas should be promptly reported to the proper officers. Instances 
were cited during the past season of persons who piped the gas into 
a pile of brick and burned it, hoping thereby to keep themselves 
within the pale of the law. All such persons are wholly lacking in 
public spirit, and devoid of every feeling which tends to advance the 
interests of humanity. All future attempts to locate large factories 
within the field by promising them free gas should be decried. Such 
factories can but shorten the present fuel supply of those in existence, 
and diminish the amount wruch will in the future be available for 
household purposes. 

THE GEOLOGY OF LAKE AND PORTER COUNTIEs.-In the law 
creating the Department of Geology it was specified that one 
of the duties of the State Geologist shall be the continuation "of 
the geological survey of the State by ~ounties or districts, and the 
completion and revision of the same as may be practicable." My 
predecessors in charge of the Department followed this law literally, 
and in.the annual reports previous to the Twentieth, dealt with all 
the counties except Adams, Blackford, Fulton, Hendricks, Kosciusko, 
Lake, Porter, Tipton and Wells. All of these counties are included 
in the drift-covered area of the State, and but few outcrops of rock 
are found within their bounds. 

Since the civil boundaries of a county have little or nothing to do 
with the limits or boundaries of a natural resource or geological for­
mation, the work of the Department for the past three years has, in 
the main, been devoted to the preparation of monographs on each of 
the leading natural resources of the State. The worthy citizens of 
Lake and Porter counties, occupying, as they do, that region of the 
State lying nearest the great city of Chicago, have felt that the De­
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partment of Geology had not done them justice in the bestowal of 
its favors in the past. It was thought best, therefore, to continue, 
for a time, the work based on the county boundary system, and several 
months. of the summer and autumn of 1897 were spent by the Writer 
in gathering data for a paper entitled "The Geology of Lake and 
Porter Counties, Indiana," which appears as a part of the present 
volume. 

The paper is, in the main, devoted to the physiography or surface 
features of the two counties, since not a single outcrop of rock is 
located within their bounds. Lying, as they do, adjacent to the 
southern shore of Lake Michigan, much of their northern portion is 
covered with sand. Unfortunately, the more important rBilways 
which pass through the coUnties traverse this sandy region, and the 
traveler bears away with him wrong ideas concerning their fertility 
and general prosperity. 

No one who spends a considerable period in the study of the surface 
of these two counties can deny that a large percentage of their area 
ranks among the most fertile lands of the State. In the production 
of hay, Lake stands second and Porter third among the 92 counties 
of Indiana; while in. the production of milk, Lake ranks third and 
Porter fifth. Much of the sand-covered area is admirably adapted 
to the raising of small fruits and vegetables; and.' the thousands of 
acres of marsh-land in the valley of the Kankakee is being rapidly 
drained, and in time that section will be known as the' garden spot 
of northwestElrn Indiana. 

While no ledges of stratified rock were availa.ble for study, interest­
ing problems were presented relative to the glacial deposits, the 
formation of sand dunes and prairies, the former extent southward 
of Lake Michigan, etc., and a discussion of these, and many other 
features is given in the paper which follows. It is also accompanied by 
a map showing the more salient physiographic features of the area 
under consideration. . 

THE CLAYS AND CLAY hmUSTaIES OF NORTHWESTBBN INDIANA.­

Since the publication of the paper on the :.'.'Olays of the 
Ooal-Bearing Oounties of Indiana,'" in the relK,>1:t, ;'af this De­
partment for 1895, the interest in Indiana clays and their possibilities 
for manufacturing purposes has largely increased. Scarcely a day 
passes but that inquiry by letter or person is made at the office of the 
Department concerning the clay reso~ of the State. Large . fac­
tories have been recently erected near Mecca and if"tetuma, Parke 
Oounty; Brazil, Olay Oounty, and Martinsville, Mo~ OOUnty, for 
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the purpose of utilizing the deposits described in detail in the report 
,cited, ,Rnd additional factories will be erected in 1898 west of Terre­
Haute and north of Brazil. 

After the completion of the wo.rk in Lake and Porter Co.Unties, all 
the available time of the writer fo.r the remaiJider o.f the season o.f 
1897 was spent in an examinatio.n o.f the clays and clay factories o.f ­
eight o.f the northwestern co.unties of the State, and the results of 

,that examj~",tiQn are incorporated in a paper entitled "The Olays and 
Clay Indueiifjes of Northwestern Indiana," which is published in the­
present vo.lume. 

While no material suitable for the best grades of vitrified ware or 
Po.ttery was discovered in the ~ea visited, much which could re 
utilir.>ed in the making of pressed fro.nt brick, hollo.W brick, terra cotta 
lumber, and many fire-proof products was found. The largest pressed­
brick facto.ry in the State is located at Porter, Porter County, while 
at Ho.bart, Lake Co.unty, ano.ther, of almost equal capacity, is in course 
o.f co.nstruction. One fact.ory at Hobart has been making terra cotta 

.lumber for ten years, and the owner claimed to have the only deposit 
of clay in the State suitable for such material. The investigations and ' 
chemical analysesmade,and given in the paper cited prove the presence 
of a similar cll\.y in a number of other localities in Lake, Porter, 
Laporte anq. St., J'9¥ph co.unties. Capital invested in the making of 
porous fire:prpof:,6ducts at any or all of the points mentioned will, 
without doubt, 'return handsome revenues, since such products are 
coming into rapid use in the larger structures of all the leading cities­
of the United States. 

The Knobstone shales which come to. the surface over a large area 
in Jackson, Morgan and adjoining counties north and south, have, as 
yet, been practically unutilized for manufacturing purposes. In July, 
1897, a careful study~'made of a number of deposits of these shales, 
in Jackson Oounty, and an exhaustive chemical analysis shows their 
especial adaptation to the making of vitrified brick and sewer pipe. 
A plant erect~d by the sidE! of the B. & O. S. W. Railway six miles­
west of SeyiIlop.r can hardly fail in furnishing southeastern Indiana 
with, the be."'~~,~.;',e.,,R~;;S~Ch products for a score of ye,ars to Come. 
" Th~ p~ ~ence of the past ten years haS proven that no­

, moredunible'material';for the making of pavements can be used than­
vitrified brick,. pro.vided sufficient care be taken in the mnCture of the· 
foundation upon .:which the hriek are placed. ,Suc4 Ii pavement comes. 
. nearer than aJlyother toatypieallY' perfect pavement; i. e.,. one ",hich,' 
is reasonable in:first,costj low in cost of maintenance arid 'easy to re­
pair; durable und&r heavy trafJio, with reaaenable freedom frolD noise­

http:facto.ry
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.and dust; free from decay, water proof and non-abSorptive; of low 
tractive resistance and furnishing a good foothold for ho:&es; . 

The city of Chicago has recently let the contract for 66 miles of 
vitrified brick pavements) and a number of miles of brick road,?y 
were constructed in 1897 in the conntry near Monmouth, lllinois. The 
making of paving brick is an industry yet in its infancy in Indiana, 
for the time will come, and that before many years, when not only the 
-streets of every town of two thousand inhabitants. within our State 
will be paved with brick,' but also many of our country roadways in 
,those regions devoid of gravel and other road material. 

'UTILIZATION OF CoNVICT LABOR IN MAKING RoAD MATERIAL.­

The question of good roads is at present one of' the most vital with 
'Which the farming community of Indiana has to deal. Many of the 
better counties of the State long ago realized the importance of this 
.question, apd, where road Inaterial was conveniently located, con­
structed gravel or macadam roads radiating in all directions from their 

. {lounty towns. In other counties, possessing a plentiful s9ply of road 
material, the importance of the question has notyet bee:tiifealized, and 
Tor six months of the year the farmers are practical1yi80lated from 
Inarket, or, if they Inanage to reach it once a week, can only haul 
thereto a fraction of a load. Such counties are readily recognized as 
far below the average in wealth, prosperity, and the public spirit of 
:their citizens. 

Prof. Latta, of Purdue University, has for some time been making 
~ careful study of the good roads question in the State, and has re­
ceived reports from hundreds pf farmers, some of whom live on good 
roads once bad, and others on roads still bad. From these reports he 
has computed statistics showing that the difference between good and . 
bad roads amounts to 78 cents an acre annua.lly on the farms. Apply­
ing this amount to the entire State-36,850 square miles,or 23,264,000 
·acres--we have the sum of $18,145,920. Of this amount, fully two­
thirds is wasted fJ"iery year in the State in the l!>ss of time, and in the 
loBS of opportunity in seeuring the best market for the produce of the 
!farm. 

Moreover, our vehicles for rapid country travel are m9re numerous 
;and of an entirely different style from what they weN-'twenty years 
~go. Almost every farmer now owns his own buggy and carriage. 
The 'bicycle by countless thou88nds has come to stay, and the horseless 
carriage and m~cle Will ere IOttg make their appearance npon the 
scene. The owners of all these lighter fOmiS of vehicles are demand­
ing, and will continue to demand, better roads, and the legislator must 
soon learn that the questioo is one of the most important which he has 
to face. . 
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Through all the panic and depression of the last four years, the 
farmers in the good road districts of Indiana, have gone on making 
money and improving their farms, and have not troubled themselves 
to any extent about politics or :finance. On the other hand, those living 
in the bad road districts have, for more than a third of their time, en· 
dured an enforced idleness which has made them poorer, and caused 
them to cry out against the :financial policy of the government, rather 
than against their .own short-sightedness on the road question. Indi­
ana is rich in clay suitable for vitrified brick, rich in gravel, rich in 
stone for macadam roads. There is no reason, therefore, why every 
public road of any importance in the State. should not be improved so 
that it can be'traveled with ease any day in the year. 

In the penitentiary at Michigan City there are to-day almost a 
thousand able.bodied men who are being marched about to furnish 
them exercise, because the labor organizations of our State are opposed 
to their competition. The industry of the honest citizens of the State 
pays for maintaining these criminals in idleness. Let the General 
Assembly authorize the purchase of an extensive bed of shale in 
western Indiana; and the erection on it of a modern paving brick 
factory. Equip this factory with convict labor, and put several hun· 
dred additional convicts to breaking stone for foundation, and cutting 
it for curbing. This brick and stone can then be furnished at the 
plant at less than one-sinh present prices to those counties devoid of 
other road material. 

The cost of a paving-brick plant, completed for work, which 
has a capacity of forty thousand output per day, is about forty thou­
sand dollars. One with double the capacity costs about $60,000. The 
greater amount of this expense is for buildings and kilns which could, 
by convict labor, be constructed of brick made on the spot, so that 
the cost to the State would be less than half this sum. After the 
plant is once in operation, with fuel and raw material both at hand, 
the only outlay is for labor. Where the daily output is eighty thou­
sand brick, and the fuel is mined in connection with the shale, the 
number of hands necessary is about 125. These, at $1.50 each per 
day, would :nulk:e the cost of the brick about $2.35 per thousand. With 
convict labor, the actual cost of the brick would be only the sum paid 
out for the maintenance of the prisoners. At 50 cents per capita, this 
would amount to about 80 cents per thousand. With a plant erected 
which will give employment to 375 men, 240,000 brick can be made 
daily. A year's output will be sufficient to pave almost one hundred 
miles of roadway. 

The paving brick can be sold to the counties constructjng the roads 
at $1.00 per thousand, which wO'l.lld require an outlay of but $760 
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per mile. The crUBhed stone prep~e,;l by convict labor can be fur~ 
:(lished at 30 cents per cubic yard, and the curbing at a correspond­
ingly low price. A road of vitrified brick, which will last a quarter of a 
century or longer with little expense for maintenance, can then be 
built and need cost but little if any over $2,500 a mile, the most of 
which would be for grading and the laying of the brick. For, under­
stand, the plan proposed does not consider that the convicts be em­
ployed except in the preparation of the material, the latter to be 
furnished at cost to the counties. All grading, teaming, bricklaying, 
etc., should be done by free labor, as it is at present. The day of the 
chain gang at work on the roadside, subjected to the gaze and jeers 
of the passer-by, is, rightfully, a thing of the past . 
. Five years ago California was in the same situation as Indiana is 

to-day. Her cop.victswere idle in deference to the wishes of her 
labor organizations. Her legislators passed a law authorizing the em­
ployment of the convicts in the breaking of stone for road material. 
To-day that State is supplying the prepared stone to the counties at 
28 cents a cubic yard, on board the cars, which is less than one-third 
the ordinary market price; yet sufficient to pay for the maintenance 
of the convicts. The railroads of the State are carrying the material 
at the bare cost of hauling, for they realize that the improved country 
roads will bring to them in the future a great increase in farm products 
for shipment. 

Many objections to the plan proposed will doubtless arise, for the 
questions to be solved are important ones, and for that reason no 
plan can or will be presented but what will have its weak points. The 
most serious of these objections is the cost of a new prison which 
would necessarily ~ave to be constructed at the plant. This, how­
ever, would be much less than is generally supposed, since the shale 
can be burned into ordinary and pressed front brick of the finest 
quality. The brick could, therefore, be made and the prison con­
structed by the convicts themselves for a very reasonable cost. More­
over, fine building and pressed front brick could be made and 
furnished the other institutions of the State, at cost, whenever 
needed, thus reducing materially the amounts necessary to be appro­
priated from the public funds for new buildings and repairs. . It 
seems, th~efore, that given an ever-growing demand for better roads; 
an abundance of nature's products which can be made into the best 
of road materiall .and 850 convicts able and willing to work, that we 
have a combination which, under the proper management, would 
give us the improved roads, furnish employment for our convict labor, 
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and yet give no offense to that army of honest workingmen whose 
interests and welfare are ever to be upheld. 

REPORT ON THE NIAGARA LIMESTONE QUARRlEEl.-The Niagara 
limestones of southeastern Indiana have, for a number of years, 
been extensively quarried, especially in Decatur, Franklin and Fa.y­
ette counties. As yet, however, no detailed report upon the proper­
ties and uses of the stone, or the leading features of the deposits has 
been published. During the past season, Dr. August Foerste was 
engaged in collecting information for such a report, which he has 
prepared for the present volume. 

The most valuable variety of the Niagara stone quarried is typically 
exposed in the vicinity of Laurel, Franklin County, and so to all stone 
of that variety the name "Laurel limestone" has been applied by Dr. 
Foerste. . 

This stone can be quarried more easily and' at less expense than any 
other stone of a similar nature in the State; the natural seams and 
even bedding doing away largely with the necessity for drilling and 
blasting. The st'(me ,occurs in natural slabs of a uniform thickness­
two to twenty inches-and with the upper and lower surfaces Tery 
even, so that for many purposes tool dressing after quarrying is not 
necessary. It is of a handsome color, very hard and durable, and is 
used extensively· for fiagging and curbing, and to a less extent for 
window sills,· window caps, range stone, ashlar, door-steps, founda­
tions, street crossings, gutter stone, pier footings, bridge abutments, 
etc. For many of these uses it is better suited, and can be furnished 
more cheaply, than either the. Bedford oolitic limestone or the Berea 
(Ohio) sandstone, the two materials with which it· comes in closest 
competition. The railway facilities of the region about Laurel and 
other localities, where the best deposits are found, are, as yet, very 
poor, the stone from most of the quarries being hauled on wagons to 
the cars. With several good switches to the leading deposits, this stone 
.could be put on the market for a lower price, and yet with a greater 
profit, than is now secured; and its superior quality would soon lead to 
its extensive adoption for those purposes for which it is 80 well fitted. 

CATALOGUE OF THliJ FOB8ILB OF INDIANA. -The subject of paleon­
tology has, during the past three years, received but little attention 
in toe reports of this D~partment. That subject had been quite 
fully treated by my predecessors, and the economic resources of the 
State, which have been constantly growing in importance, demanded 
the time and energies of the force at my command. That the paleon­
tology of the State be wholly neglected was not intentional, however, 
and Mr. E. M. Kindle has, therefore, prepared for the present volume 



15 INTRODUCTORY. 

a list of all the fossils known to occur in the State. This list shows 
also the geological formation in which each species is found, and is 
accompanied by a. bibliography of Indiana paleontology, making a. 
paper which will doubtless be of much. value to all collectors and 
students of the remnants of that rich fauna and flora which once 
exi~ted in ot near the waters in which· the rocks of our State were laid 
down. 

TIm BIRDS OF. lNDIANA.-Students of Natural History through­
out the State have long felt the need of a descriptive work on the 
birds of Indiana, which would enable them to readilv recognize any 
speeies which might come into their hands. Such a work, I am 
pleased to say, has been prepared for the present volume hy Mr. A. W. 
Butler, formerly of Brookville, Indiana, now Secretary of the Board 
of State Charities. Mr. Butler has devoted many years to the study 
of Indiana birds, and no man in the State knows more of their habits 
and distribution than he. For twenty-two years he has been gathering 
the data for such a report, and for that reason it can be relied upon as 
accurate and comprehensive. . . 

In the paper will be found a description of each of {he 321 species 
of birds which haveoeen identified within the bounds of Indiana in 
the past; together with a description of the nest and eggs, and a state­
ment of the geographical range of each species. An artificial key to. 
the species is also given which will enable anyone, after a little prac­
tice, to bring about their ready identification. 

An account of the food habits and song of each species is also added, 
together with a statement of its abundance or scarcity, the season of 
the year in which it occurs within the State, and the time of its arrival 
therein and 'departure therefrom. A. bibliography of the literature 
pertaining to Indiana birds and a list of those species which, by reason 
of their reported occurrence in adjacent States, may also occur within 
Indiana, is also given. 

The work has been prepared with as few techn!-eal terms as possible 
in order that it may be readily used by bo,s, and girls of the farm who 
come daily in direct contact with the birds, and by the pupils of our 
schools, who should have a more general knowledge of the names, 
songs and beneficial habits of our feathered friends throughout the 
State. 
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GEOLOGICAL SCALE OF INDIANA. 

BY W. 8. BJ.ATOHLEY AND GEO. H. ASHLEY. 

At my suggestion, Mr. Geo. H. A.sh.ley has prepared for the present 
volume the accompanying table* (Plate II.), showing 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. 

THE POTSDAM SANDSTONE.-In most instances in which hores 
for gas or oil have pierced the full thickness of the Trenton lime~ 
stone, the underlying sandstone has been recorded as Potsdam sand­
stone. It is probable, however, that Potsdam sandstone has been 
reached only in the deep wells at Hammond, Crown Point and La­
Porte at a depth of about 600 feet below the bottom of the Trenton. 
At Crown Point it .was pierced about 1,000 feet without reaching its 
base. It does not outcrop in the State. 

THE Lowe MAGNESIAN LlMESTONE.-According to Phinney, 
(loc. cit. p. 625) this stratum is represented by the last 50 feet 
pierced by the drill at Bloomington, and probably also by the boring 
at Greenwood, JohnsOn County. It is a grayish, sandy limestpne, and 
outcrops near Utica, Illinois, but nowhere in this State. 

THE ST. PETER'S SANDSTONE.-This formation has been pene­
trated by a number of bores which have passed through the Tren­
ton limestone, and has usually been recorded as Potsdam sandstone .. 
It varies from a pure sandstone to a sandy limestone, and is usually of 
a light color. It outcrops near Utica, Oreg9n and Polo, Illinois, and 
also in Wisconsin, but not in Indiana. It is a very porous rock, well 

"In the preparation of this table and text Mr. Ashley and myselfhaYe drawn lareely 
on the details given by Mr. A. J. Phinney in his paper on the .. Natural Gas Field of 
Indiana," published in the Eleventh Annual Report of the U. S. Geol. Survey; and aI.o 
upon the recent papers or Mes.rs. Hopkin., Siebenthal and Kindle in the last two reports 
orthis lJepartment, while upon Mr. Ashley's work in the field is based thllt portion of,the 
table pertaining to the coal mea~ure8 and overlying 'beds •. 

2-GEOL. 
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adapted for transmitting water, and is a common source of much of 
the water in many of the deep artesian wells of northern Illinois and 
Indiana. 

THE TRENTON AND GALENA LJMESTONES.-This formation has be­
come popularly known as the reservoir of most of the natural gas 
and oil found in the State. It is a massIve stratum of limestone 
with a very little shale in places. Where containing gas an,d oil 
it is dolomitic in nature, and much more porous than where devoid of 
those bitumens. It probably underlies the entire State, with an aver­
age thickness of about 500 feet. It does not outcrop within the State, 
and its known closest proximity to the surface is near Lawrenceburg, 
where it is 348 feet below. . 

'l'he upper and later portions of the Trenton are lead-bearing in illi­
nois and other States, and to them the name Galena limestone has 
be!'ln applied. These portions are darker than the typical oil-bearing 
Trenton, and have been struck in a number of the deep wells in 
northern Indiana. . 

THE UTICA SHALE. -This formation is a persistent, fine grained, . 
dark brown or black shale, which immediately overlies the Trenton 
and forms the necessary impervious cover above the oil and gas-bearing 
portions of that limestone. In the eastern half of the State the Utica 
has a recorded thickness of nearly 400 feet, but grows thinner to the 
northwest, and seems to be wholly absent inthe bores in Lake and 
Porter counties. It does not outcrop in Indiana, but probably under­
lies the greater portion of the State. 

THE HUDSON RIVER LIMESTONES AND SHALES. -'-These are the 
oldest rocks which come to the surface in Indiana. They outcrop 
only in the southeastern coruer of the Stat~; forming the surface 
rocks over all or a portion of the couilties of Switzerland, Ohio, Dear­
born, Franklin, Uriion, Wayne, Fayette and Ripley. In several of the 
adjoiriing counties to the west they are also exposed in the ravines and 
deep cuts. This formaijon consists of bluish-green shale, bluish 
limestone and clays; the Ibnestone being most prominent in the uppel" 
pa.rt of the series. The greatest recorded thickness of the formation 

. is 860 feet. It thins to t.,e northwest, being represented in the bores 
at Crown Point by only 1122 feet of bluish-green shale. The upper 
part of the series is very l:fossiliferous, and has been long and e:den­
sively studied. . 

THE CLINTON LIMESTo~.ES. -This formation, which is represented! . 
by thick deposits in sonte of the·Eastern States, is known in In­
diana only as a thin st~tUm of salmon brown 01' reddish, rather 

http:LIMESTo~.ES
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coarse-grained limestone. It outcrops over small areas in several 
counties of the southeastern corner of the State,* and has been pierced 
by a number of bores in the northern portions. 

THE NIAGARA LlMEBTONE.-In the. stratigraphy of Indiana, this 
subdivision comprises the greater portion of the Upper Silurian 
period, fO'rming the surface rocks in a number of cO'unties in the 
eastern and northern portions of the State. The base of the formation 
consists of a characteristic bed O'f bluish-green shale ranging in thick­
ness from 2 to 40 feet. Overlying this is a heavy stratum of lime­
stO'ne varying from 100 feet in thickness along the Ohio River to 440 
feet in the northern and northwestern portions O'f the State. This 
limestone ranges frO'm a sub-crystalline buff, through a bluish cryptO'­
crystalline to' a bluish-green shaly limestO'ne. In Decatur, Franklin 
and Wabash counties, it is largely quarried fO'r flagging, curbing and 
similar uses; an4 near HuntingtO'n and Delphi it is used extensively 
fO'r lime. 

THE WATERLtME AND LOWER HfLDERBUBG.~These are clO'sely 
related limestO'nes, whO'se knO'wn ilhickness in· the State varies 
frO'm 15 to' 150 feet, and 25 to' 250; feet, respectively. The LO'wer 
Helderburg is a buff to' gray cherty linltestO'ne, which, when expO'sed by 
erosiO'n, is O'ften irregular and unev4n in its bedding. It outcrO'Ps 

• I 
alO'ng the Wabash River .near LogansPO'rt and farther northwest near 
MO'nO'n and Rensselaer. The Wat~lime is chiefly represented in 
n,O'rthern Indiana, O'utcrO'Pping near ~O'kO'mO', where it is extensively 
quarried fO'r building material, and alsO' near LogansPO'rt. Farther 
nO'rth it sO' merges into the Lower H(j)lderburg that the two are diffi­
cult to distingui&h. 

THE CORNIFEROUS. -This forma~i'n is represented in Indiana by 
sandsto. nes 15 to 20 feet thick, thO'U ht to' cO'rrelate with the Scho-' 
harie grO'UP of N ew York, and by . estO'nea 5' to '65 feet thick, cor­
related with the Upper Helderburg. The petroleum at Terre Haute 
prO'bably has its O'rigin in the limesto e of this subdivision. 

THE HAMtLTO:N.-Dr. Phinney ~cribes to this grO'UP a 20-fO'O't 
stratum of brown calcareous shale an .an overlying bed of dark gray 
limestO'ne, 27 feet in thickness, whic were penetrated by a bO're at 
Goshen. The fO'rmation has not y been recO'gn,ized in sO'uthern 
Indiana. ! 

'fRE NEw ALBANY OR. GENESEE 8~IALE. -This shale, and a per­
sistent underlying brO'wn shale, fO'mns the top O'f the Devonian 
system in Indiana, aild has been re¢ognized in all the deep bO'res 

*See paper itT Au.s:usi !l'oente, 2JatRep.Ind. ol.Surv.,226; also paper by sa.me author 
in this volume. 
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drilled west of its eastern outcrop. This outcrop extends from the 
Ohio near New Albany in a northeasterly direction .through Floyd, 
Clark, Scott, Jefferson and Jennings counties, then northwestwardly 
through Bartholomew, Johnson, Marion, Boone, Clinton, Carroll and 
White counties. The shale forms the surface rock of an area eight to 
fifteen miles wide in these counties or those adjacent on the west. It 
is also known to be the formation immediately underlying the drift 
over quite a large area of the two northern tiers of counties in the 
State. 

This shale is rich in bitumens, and when kindled will bum until 
they are consumed. These bitumens are, by natural processes, often 
separated from the shale, and in the form of gas or petroleum, are 
collected in reservoirs in it or underlying strata. Such reservoirs form 
the source of the gas and 9il hitherto developed in Washington, Har­
rison and Pike counties. As a rule the quantity so collected is not 
large and the supply is, therefore, soon exhausted. 

THE KNoBSTONE.-Overlying the Rockford Goniatite Limestone, 
which is· a thin bed of limestone and calcareous shale forming 
the base of the Subcarboniferous, is the Knobstone. This formation 
consists of a series of alternating shales and sandstones, which, in 
places, reach a thickness of 600 feet. It can probably be correlated 

. with the Waverly group of Ohio and Michigan. The Knobstone comes 
to the surface in a strip five to forty miles in width, extending over a 
portion or all of Clark, Washington, Jackson, Brown, Morgan, Hen­
dricks, Boone and Montgomery counties. In some place!! the shales 
of this horizon will be found to be excellently adapted to the making 
of vitrified wares, as paving brick, sewer pipe, etc.,. though, as yet, 
their possibilities of service in this way have been ignored. 

THE HABBODSRURG~ LlMESTONE. - This subdivision, sometimes. 
called the Keokuk, consists of limestones and shales with a total 
thickness of 60 to 90 feet. It forms the surface of a belt four or five 
miles in width between the Knobstone and the oolitic limestone. 
Where found it is accompanied by great numbers of geodes or ''mut­
ton heads." . 

THE OOLITIO LIME8TO~E.-This subdivision is the source of the 
''Bedford Oolitic limestone," so widely and favorably known as a 
building and ornamental material. The stone is a calcareous sand­

. stone or freestone, differing from other sandstones in having the 
grains composed of practically pure carbonate. of lime instead of 
quartz: and from other limestones in its granular texture and free­
stone grain. It usually appears as a massive bed, varying in thickness 
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from 25 to 100 feet, and in color from buff to blue. It comes close to 
the surface in a belt two to fourteen miles in width, which extends 
from Greencastle, Putpam County, to the Ohio River, through Owen, 
Monroe, Lawrence, Washington, Perry and Crawford counties. 

THE MITCHELL LIMEBTONE.-The name was applied by Messrs. 
Hopkins and Siebenthal to the series of impure limestones and cal­
careous shales, aggregating nearly 250 feet in thickness, which over­
lies the oolitic limestone. It is in this formation that the many sink­
hole and caves of southern Indiana occur. Lithographic stone of good 

, quality has also been found to be a member of the series, but as yet 
has not been discovered in commercial quantities. 

THE CHESTER OR KASKASKIA.-This group, recognized by E. M. 
Kindle, occurs in the counties bordering the coal measures on 
the east from Putnam County southward. It consists of three lime­
stones separated from each other by sandstones, * the total thickness of 
the series being about 120 feet. It contains some stone suitable for 
building purposes. 

THE MANSFIELD SANDSTONE. -This, the basal member of the coal 
measures, corresponds to the "Millstone Grit" of adjoining States. 
It consists of a medium to coarse,.grained massive sandstone, 
associated with isolated deposits of conglomerate shaly sandstone, 
shale, coal and fire clay, the whole approximating 125 feet in thick­
ness. It forms the surface rock over a strip of two to twelve miles in 
width, extending from the north part of Warren County in an east-of­
south direction to the Ohio Riyer, a distance of 175 miles. In a number 
of localities, notably at Attica, Williamsport and St. Anthony, the 
sandstone is quarried; while at Portland Mills and Mansfield, Parke 
County, and near Bloomfield, Greene County, are excellent deposits 
of a brown variety of the stone which is especially adapted for a 
:finishing material for buildings whose fronts are composed of pressed 
brick. The whetstone and grindstone rocks of Orange and Martin 
counties are'also members of this group. The kaolin of Lawrence and 
Martin counties also occurs near the base of this division. 

THE COAL MEASultEs.-The coal measures, including the Mans­
field sandstone, occupy all of fifteen counties from Vermillion and 
Parke southward, and most or part of 11 additional counties extending 
from Benton southeast to Perry County. The rocks consist of shales, 
sandstones, clays, coal and limestone. Of these, the :first greatly pre­
dominates. In thickness the coal measures vary from 300 to 800 feet. 
Measurements across the outcrop show an average of about 400 feet, 
but a number of deep drillings in Daviess and Knox counties indicate 

"See l!mh Rep. Ind. Dep. GlIql. a.nd Na.t. Rea., 1895. SSl. 
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that the lo.wer part of the measures have been overlapped, and increase 
the thickness in that region to 800 feet. 

The shales of the coal measures are in many places very suitable for 
the manufacture of paving brick, sewer pipe and allied products, and 
with the clays underlying th!'l coals, are being extensively developed. 
The coal occurs in basins ranging from a part of an acre up to hun­
dreds-of square miles, the coal veins and accompanying strata increas­
ing in persistency and in size of coal basins from the bottom to the 
top. About 30 horizons have been noted at which coal is found, 
though only a few of these show coal persistently. The most of the 
coal is obtained from five horizons, though 10callY$ coal of good, work­
able thickness occurs at, at least, five other horizons. Most of the 
coal is of the caking bituminous variety, though much of that occur­
ring in small basins near the. bottom of the measures is either non­
caking or splint (the so-called "block coal"), or semi-caking. Good 
cannel coal occurs locally. In thickness the beds vary up to 10 feet, the 
"block coal" having an average in the mines of 3 feet 1 inch, the caking 
coals where extensively mined, will probably average four and one-half 
or five feet. The "semi-block" coals will average between the others. 
The total thickness of coal at any given point will range up to 32 feet, 
but over much of the field will range between 10 and 15 feet, not more 
than one-third or one-half of which is workable under present trade 
conditions. 

The coal measure sandstones, though often of considerable thick­
ness, are seldom of desirable quality, though. locally very desirable 
stone is found. The limestones, though thin, are usually quite per­
sistent. Some gas has been obtained from the bituminous _ shale!!! 
which often accompany the coal. 

THE MERo){ SANDSTONE.-This is a massive, coarse-grained sand­
stone, some 60 to 200 feet thick, lying unconformably on the coal 
measures. Its age is in doubt, being probably either Permian or Tria&­
sic. With some doubt the sandstone filling deep and broad erosion 
channels in the north part of the coal area has been thought to corre­
late with the Merom sandstone of Sullivan County. In that case this 
sandstone furnishes the glass sand of ComUe, the building sandstone 
of Silver Island, Fountain County, and elsewhere. 

'I'au.sero TO TJilIl1UBT, lNQI..tJIlrV'B. -The only depositB of theBe 
ages known (with the possible exception of the Merom sandstone 
as noted) &l'Ie some gm~ fmmd on eerta.in high ridges in 
Martin and Perry· COl1D.ties, and poslJihly elsewhere. The$e are 0ut­
side of the drift area., aad ahcml my blown tr.b.'eam deposita of 

"See Cox, E. T.-Geol. Burv. Incl.., 1m, UII. 
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gravel. Taken in connection with the uniformity of elevation reached 
by the highest hills, in the Mansfield sandstone area, the Knobstone 
area and the Silurian area in the southern part of the State, it has 
been suggested by Mr. Frank Leverett, of the United States Survey,. 
that at least southern Indiana was reduced to base level in Tertiary 
time. In that case the present and preglacial topography of Indiana 
would date from some time in the Tertiary. This Tertiary erosion 
might also account for the absence of Cretaceous deposits, if any such 
were ever laid down in Indiana. Until more study shall have been 
given these gravels and their interpretation, the matter of this para­
graph must be considered more as a suggestion than as a demonstrated 
fact. 

RECENT AND GLACIAL. - The present surface of Indiana is a 
gently sloping plain, whose extremes of level are 313 and 1,285 feet 
above tide. More than three-fourths of the area of the State is cov­
ered with glacial drift deposited by several successive invasions of the 
great Laurentide glacier. The known thickness of this drift ranges 
from 0 to 485 feet. Its materials are, for the most part, foreign and 
derived from the vast area of crystall~ne rocks which occupy the region 
in which the glacier had its source. The sedimentary rocks of the 
northern part of Indiana were, of course, ground down by the over­
riding ice, the shales being reduced to clays, the sandstones to fine 
sand and the limestones to drift marl. These resulting materials were 
thoroughly mingled, not only together, but with those from the north, 
and spread out in a gradually thinning mass to the southward. The 
soils of this glaciated area of the State are, therefore, rich in the 
various elements :which comprise the food of plants, and require a 
much less outlay for artificial fertilizers than the residual soils of the 
unglaciated portion of southern Indiana. 

Thi~ drifiless area comprises all or a large portion of each of the 
following counties: Posey, Vanderburgh, Warrick, Dubois, Spencer, 
Perry, Crawford, Orange, Martin, Lawrence, Monroe, Brown, Jackson, 
Washington, Floyd and Harrison. In addition, small portions of Gib­
son, Greene, Morgan, Bartholomew and Clark are included in its 
bounds. The greater portion of the driftless area "and the southeast­
ern part of the drift plain is a region of deep, narrow valleys, bounded 
by precipitous bluffs, and separated by sharp, irregular divides1 Iso­
lated knobs and buttes are numerous; their crests and summits being 
from 300 to 500 feet above the valley bottoms. The streams are rapid 
and broken by frequent cataracts. All open into the Ohio Valley, a 
trench from one to six miles wide, 400 feet deep and bounded by steep 
bluffs."'" 
;~ "Dryer.-Btud. in Ind. Geolf•• 18ln'.19. 
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THE GEOLOGY OF LAKE AND PORTER 
COUNTIES, INDIANA. 

BY W. S. BLATOHLEY. 

Occupying the extreme northwestern corner of Indiana are the 
two counties of Porter and Lake, together comprising 920 square miles 
of territory. This territory is bounded on the east by Laporte County, 
Indiana, on the south by the Kankakee River, on the west by Cook, 
Will and Kankakee counties, Illinois, and on the north by Lake 
Michigan. 

Looot' According to the United States Survey, the area com­
~ Awn prising these two counties lies in Townships 31 to 38, 

a rea. inclusive, north of the base line of Indiana, and in Ranges 
5 to 10, inclusive,west of the Second principal meridian. Valparaiso, 
the county seat of Porter County, and located near its center, is in 
latitude 41 deg., 28 min., north, and in longitude 87 deg., .04 min., 
west, while Crown Point, the county seat of Lake county, is in latitude 
41 deg., 25 min., .07 sec., north, and in longitude 87 deg., 22 min., 30 
sec., west of Greenwich. 

The two counties were at first united, but by an act of the Legisla­
ture approved January 18, 1837, that portion of their territory lying 
west of the center of Range 7, west, was organized as Lake County, 
and was declared to be independent after the 15th day of February, 
1837. This division gave to Lake County an area of 500 square miles 
and .left in Porter County 420 square miles. With its northwestern 
comer lying within 12 miles of the Court-house of Chicago, the area 
comprised in these two counties is destined to become as valuable as 
any of equal size in the State of Indiana. 

,GENERAL PHYSIOGRAPHY . . 
In the present paper we have to deal principally with the physiog­

.phy or surface featUres of the area under consideration since not a 
aingle outcrop of paleozoic rock is known to occur in the two counties . 
.Their 920 square miles is a plain cf acc:umulation, being everywhere 
icovered with a sheet of glacial drift ranging in known thickness from 
90 to 141 feet. 

If a person could rise in a balloon so as to get a bird's eye view of 
this plain, or if he would traverse it from north to south at intervals 
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of a few miles, he would see that it comprises three distinct belts or 
regions, each with well-marked surface characteristics. Theregion 
on the north and the one on the south would each be seen to be lower, 
and comparatively much more level than the one intervening. Along 
the upper margin of the northern region would be noted, however, . 
II. narrow strip covered with numerous hills and ridges of sand. The 
surface of the middle region, comprising inore than half of the entire 
area, would in some parts be seen to be high and undulatory, in others 
more even and regular, but on the whole much more rugged and 
broken than either of the other two. To these regions the following 
names may be applied: 

1. THE CALUMET OR NORTHERN REGION, so called because the 
Calumet River flows east and west through its full width, com­
prises approximately 250 square miles, 162 of which are in Lake 
County ·and 88 in Porter.· On the western border of Lake this belt· 
is 15 miles wide, but it narrows as it passes to the northeast until it 
is but eight miles in width, where it passes into Porter County, and 
but seven miles where it leaves that county at the northeastern corner. 
This region; as we shall see, owes its surface configuration partly to· 
a former extension of Lake Michigan southward, and partly to the 
action of the wind on the sand thrown up by the present lake. 

2. THE MOR.UNIC OR MIDDLE REGION. Four hundred and eighty­
five square miles of the surface of the two counties are comprised 
in this belt, about 250 of which lie in Lake and the remainder in 
Porter. The higher altitude and more rugged surface of this. area 
is due to its being covered with a much thicker mass of glacial debris 
which was dropped where it now lies by a lobe of the great Laurentian 
ice-sheet. Since its deposition its surface has been modified only by 
wind, frost and erosion by small streams. On the western border of 
Lake County this belt of drift is 17 miles in width. Where it passes . 
into Porter County its width is approximately the same.· In that 
county it trends to the northeast and gradually narrows until at the 
point where it leaves the county it is but about seven miles in width. 

3. THE KANKAKEE BASIN OR SouTHERN REGION. The remain­
ing 185 squa~ miles of the two counties are comprised· in this 
region, 80 of them lying in Lake County and 105 in Porter. In the 
former county most of this area is marsh land, which up to the present 
has not been drained sufficiently for thorough cultivation. InPorter 
County the marsh area is much less, a large part of the Kankakee 
basin, being composed of rich, and at present, well drained prairie 
lands. A more detailed account of each of these regions will follow 
hereafter. . 
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THE UNDERLYING ROCKS. 

If through the great sheet of drift which covers the surface of Lake 
and Porter counties a bore be driven, as has been done in a number 
of places, solid or bed rock will be struck at varying depths. In Porter 
County and in the eastern two-thirds of Lake County this rock has 
been found to be the black Genesee shale of the Devonian age .. In the 
south half of the western third of Lake County it is the Lower Helder­
burg limestone, while in the north half of the same area it is the 
Niagara limestone, both of the Upper Silurian age. Whatever its 
nature the formation immediately underlying the drift was, at one 
time, laid down as sedimentary rock in the bottom of a shallow sea, 
a~d several millions of years ago, was raised into dry land. 

The black shale, which, during a very long period, formed the sur­
faee over the PTeater portion of this area, when first brought up from 

the deep bores in Porter and Lake counties, has ablack to 
The Black 
or Genesee 	 bluish gray color, but an exposure to air soon changes to 

a light gray or drab. It is a soft material, easily pierced by 
Slwle. the drill, ana is composed mainly of very fine grains of 

sand (silica) and alumina cemented together by iron (ferric) sulphide 
and thoroughly saturated with bitumens. The proportions of these 
constituents are shown in the following chemical analysis of a sample 
of the shale from New Albany, Indiana:* 

ANALY8IS OF GENE!!EE SHALE. 

Water expelled at 100°C. .... ... .. . ... .......•.•• .•.•... 0.50 

"Volatile Qrganic matter (bitumen)...................... 14.16 

Fixed carbon (bitumen) ............................... 0.30 

Silica ........................... ..................... 50.53 

PyritIc iron and alumina ............................... 25.30 

Calcium oxIde .............................•.......... 0.09 

Magnesium oxide ............. ... . . . . . . . . . . . . . . . . . . . . .. ·0.12 


Total ......................... . .................. 100.00 

The bitumens doubtless owe their presence in the shale to the slow 
decomposition of a vast number of marine plants and animals which 

. were deposited with the sand and iron sulphide by the turbid waters 
of the old Devonian seas. Once so deposited these organisms did not 
decay as do animals on land, since by the waters above and the mud 
and ooze about them they were shut off from the free oxygen of the 
air which is the principal agent in decay. They underwent, instead, 
a process of slow decomposition, the products or residue of which are 

·&e article bJ' HAn8 Daden, ia 211t Annual Report, Department 01 Geology and Nat­
ural RelOaroos of Indiana, If!OO,l08-119. entitled" Some Notes en the Blaek Slatu or Gene­
sco Shale of N e.., Albany, Ind." 
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known as bitumens. These bitumens in time saturated the surround- . 
ing sediment and gave to it its distinctive black color. They have since 
remained closely associated with this sediment, which, by great pres­
sure, has been compressed into shale or laminated clayey rock. 

The bitumens, when separated by distillation or otherwise, will bum 
readily with a bright flame and without leaving a residue. * On account 
of their presence the shale itself may be set on fire and will bum until 
the bitumens are consumed. The sand, alumina and iron sulphide 
being non-combustible, the shale retains its shape after the bitumens 
are burned out, but is changed in color to a reddish brown. On account 
of this property of partial combustibility, the black shale is often mis­
taken for coal by persons who are unacquainted with its true nature. 

This Genesee shale is Imown to be the formation immediately un­
derlying the drift over quite a large area of the two northern tiers of 
counties in Indiana. In a strip eight to fifteen miles wide, extending 
from Jasper County in a southeasterly direction to the Ohio River at 
New Albany, it also lies next below the drift or forms the surface rock. 
West of this strip it lies at greater depths beneath the Subcarbonifer­
ous and Carboniferous limestones and shales which comprise the 
surface rocks of Southwestern Indiana. tts thiclmess as noted at a 
number of points in the State is as follows: 

New Albany .......................................104 feet. 

Salem ... ,.......... . ..............................103 feet. 

Seymour ............................... . ...........115 feet. 

Bridgeport .............. . .........................124 feet. 

Goshen ................................. . ......... 140 feet. 

South Bend ........................................ 95 feet. 

Yalparaiso ......................... ............... 65 feet. 

Crown Point .......................................112 feet. 


This shale undoubtedly once covered a much larger area south and 
east of the ones above mentionedj but during the long interval between 
its rise above sea level and its burial beneath the drift, that area was 
reduced by extensive erosion. 

The Lower Helderberg, which lies next to the drift in the southern 
half of the western third of Lake County, is a buff or gray cherty lime­
Th L stone. Where it is exposed by erosion it is often irregular R;ae r;er and uneven in its bedding. The best expos~re of this for­
L~~g mation in Indiana is along the Wabash River above and 

t e. below the City of Logansport. Further northwest it comes 
near the surface at Monon and Rensselaer, in Indiana, and in Kanka­
kee and IroquQis counties, lllinois. 

"Mr. Duden. by .. process of distill..tion. obt..ined from 8.5 pounds ofthe sh..le 65 g .. llons 
of 22 candle-power g .. s. He .. Iso st.. tes th.. t in Seotl .. nd. in 18tO. 62,500.000 g .. lloDs of crude 
petroleum ..nd 26.000 tons of su]ph..te of ammoni... the l .. tter a valuable fertilizer. were 
made from a similar shale.-Loc. Oit•• pp.113-114. 
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The Niagara has been found by borings to underlie the drift in the 
vicinity of Hammond, Lake County, and between there and Chicago. 
Over a large portion of the eastern half of Indiana it also forms the 
surface rock. It is a bluish or buff, sub~cry8talline limestone, usually 

The rich in the fossil remains of those marine animals common" 
Nt to the epoch of its formation. Near Chicago this lime-

Li ~ra stone contains much petroleum, but in such a" minutely 
me8ttme. diffused state as to be wl}olly without value. 

Could all the drift be removed from the surface of Lake and Porter 
counties the elevations of the different portions of the exposed surface 
would be found to vary but little, and the three formations-Genesee 
Shale, Lower Helderberg and Niagara limestones-would be exposed 
as the surface rock, each occupying its respective area above men­
tioned. If the black shale could in turn be stripped from the area 
which it covers, beneath it would be found the Lower Helderberg, and 
beneath that the Niagara. * " 

GLACIERS AND GLACIAL DEPOSITS. 

In the surface rocks below the drift which covers Lake and Porter 
counties there doubtless exist many shallow valleys and perhaps some 
deep ones, remnants of those of pre~glacial days. For, be it remem­
bered that during thousands-aye, millions-of years, these surface 
rocks were once dry land. Decay and erosion were in action then as 
they are to~day. Sunshine and rain, wind and frost, trickling rills 
and strong streams, were ever at work, softening and sculpturing and 
wearing down the exposed rocks-forming clays and sand and gravel 
and bearing them away to lower levels. At the close of that period 
this area of surface rock resembled, probably, that of to~day in the 
driftless area of southern Indiana, being C\lt up by erosion into a com­
plex network of valleys, ridges and isolated hills. Over these was a 
soil-formed from decaying rocks and vegetation-poorer, perhaps, 
than much of that which at present covers the surface of the two 
counties-resembling closely, perhaps, that now found in Scott, Jen­
nings and Floyd counties, where the black shale has been the parent 
rock. 

During this long period of erosion and decay lnild climatic condi·, 
tions had prevailed. But a change in these conditions came gradually 
to pass. For some, as yet unknown, reason the mean annual tempera­
ture of the northern hemisphere became much lower. The climate of 

"Between the Genesee .hale and the Lower Helderberg might be found the Upper 
Helderberg, a.nd between the Lower Helderberg a.nd Niagara. the Watedime. But in 
IndiAna the Upper Helderberll is often very thin or altollether . wantinll. while in the 
northern oounties orthe State the Waterlime is so simUa.r to the Lower Helderberg that the 
two are difficult to disUnllnish . . 
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the regions to the east and south of Hudson's Bay became similar to 
that of Greenland to-day, or even colder; The snow, ever falling, 

never melting,accumulated during hundreds of centuries 
Origin 

in one vast field of enormous thickness. Near the bottom 
of 

of this mass a plastic, porous sort of ice was gradually
Glaciers. 

formed from the snow by the pressure from above. This 
ice mass or glacier took upon itself a slow, almost imperceptible, mo­
tion to the south and southwestward. As it moved thus onward great 
masses of partly decayed rock and clay from hillsides and jutting cliffs 
rolled down upon it and were carried on and on until, by the melting 
of their icy steed, they were dropped hundreds of miles from the 
parent ledge. Large, irregular masses of rock from the region in 
which the glacier was formed were either frozen into its nether portion 
or rolled along beneath it, and as the ice sheet moved they served as 
great stone drags, grinding down and smoothing. off the hills and 
ridges and filling up the valleys, until the irregular, uneven surface 
of the old preglacial rocks was planed and polished. In many places 
these imprisoned rocks cut deep scratches or grooves-the so-called 
"glacial striae"-in the surface ledges over which they passed. These, 
to the geologist, are excellent exponents of the direction in which the· 
glacier moved. 

From these striae, and from other evidence which it is difficult to 
otherwise explain, it is now believed that there were several distinct 

. epochs in the glacial period. The great ice sheet which 
Glacial was first formed several times advanced and as often-by
EpoeJ!8. 

an increase in the temperature of the region which it 
entered-'-melted and receded; its retreat or recession being each time­
as gradual as its advance had b\len. Like a great army which has 
attempted the invasion of a country and has been compelled to with­
draw, it would again assemble its forces and start in a slightly different 
direction. But perchance before it had reached the limit of its former 
invasion a force of circumstances would render a retreat necessary. 
Its advancing margin was not a straight line, but in lobes or long~ 
gradual curves.' Mr. B. F. Taylor has given the following graphic 
description of the ice sheet at the time of its greatest advance into the 

, regions now comprising Indiana:'" 
"When the glacier covered mOst of Indiana the ice was at least 500­

or 600 feet deep over the present site of Terre Haute, and nearly as 
deep over that of Indianapolis, and it thickened gradually northward. 
If an observer could have stood on one of the hills in Brown County 
at that time he would have seEm to the east o~ him the great wall of the 

'" Studies in Indiana Geography. 1897. 102. 
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ice front extending south towards Kentucky, while to the west it 
would have been seen in the distance stretching away towards tlie 
-southwest. For hundreds of miles to the east and west, and for 2,000 
miles or more to the north, the glaring white desert of snow-covered 
ice, like that seen in the interior of Greenland by Nansen and Peary, 
would have appeared, stretching away out of sight with not a thing 
under the sun to relieve its cold monotony. It is hard to think of 
Indiana and her neighboring sister States as being clothed in such a 
shroud-like mantle 8,s this. But it was in large part this same ice 
sheet, coming perhaps four or five times in succession, that covered 
the State with the inexhaustible soil of the drift, and made Indiana 
the fertile agricultural State that she is to-day." 

Wbenever a glacier has reached the limit of its advance and there 
halted a sufficient length of time to deposit a large amount of debris, 
snch an accumulation is called a terminal moraine. This moraine does . 

.~ Tt • l not consist, as is often supposed, of numerous large bowl­
~errn.tna ders, which have been dropped on the surface in more or 

oratne. less regular concentric lines. Such bowlders are only an 
accompaniment, and constitute but a very small fraction of the mo­
raine proper. The main portion usually consists of a thick bed of 
compacted tough clay in which are many pebbles and bowlders of 
small size, and often pockets of gravel and sand. Such a moraine may 
be a number of miles in width and consist of many small parallel 

'ridges, or it may have a number of subordinate ridges branching off 
in every direction from the main one. These "unite, interlock, sepa­
rate, appear and disappear in an intricate and eccentric manner. Sev­
eral of these subordinate ridges are often plainly discernible. It is 
usually between them and occupying depressions caused by their 
divergence that most of the hn·ger lakes embraced in the moraine are 
found .... '..The component ridges are themselves exceedingly irregu­
lar in height and breadth, being often much broken and interrupted."· 
Wben very complex the term "morainic system" is often given to a 
terminal moraine. 

As already noted, a large area of the present surface of Lake and 

Porter counties is covered by a portion of a terminal moraine possess­

ing many of the characters above described. The city of Valparaiso 

is located near the cr~t of the main ridge, and for that reason the 

name "Valparaiso moraine" has been ascribed to it. According to 

Frank IJeverett,t who has made a special study of a portion of ~his 


moraine, it begins near the Illinois and Wisconsin line and ext$.ds 

southward through portions of Lake, McHenry, Cook, Dupage and 


"'Ohamberlain, AnD. Report, U. S. Surv., 1883, 311. 
tSee Bull. Ohic. Acad. Soience, No. 2,11197, p. 26. 
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Will counties, Illinois. In Will.and southern Cook counties it turns 
to the southeast and enters Lake County, Indiana, from the south-

The eastern portion of Will County. Throughout this course 
V('l"",,~' it ranges from ten to fifteen miles in width, and its inner 
i/''''''.a'W) border lies nearly parallel to the shores of Lake Michigan 

oratne. and distant from it about 12 miles. Its leading features 
in Lake and Porter counties will be described more in detail hereafter. 

From Porter County it extends northeasterly across Laporte County, 
the town of Otis lying near its inner margin. Still pursuing a north­
easterly course, it extends through portions of Berrien,Oass, Kala­
mazoo, Barry, Kent, Ionia and Montcalm counties, Michigan, beyond 
which it has not been definitely traced. In the words of Dr. Ohamber­
lain:* ''It may be likened in a general manner to an immense U, 
embracing the great lake between its arms. This gigantic loop is over 
200 miles in length and from 90 to 150 miles in width. The parallel­
ism of this moraine to the lake shore is one of its most striking 
features." 

Each of the great divisions or lobes of the main glacier has been 
given a special name by those geologiSts who have studied the limits 
of its advance. The division which once partly covered the area now 
comprising Lake and Porter counties is known as the Michigan lobe­
its outline having roughly corresp'onded to the area at present occupied 
by Lake Michigan. Over the area now covered by the Valparaiso mo­
raine other ice sheets had, no doubt, previously advanced and receded, 
but that moraine, as now limited, is due to the last advance of the 
great Michigan lobe. The final retreat of this lobe was towards the 
northeast. 

As it slowly receded it left between the border of the inner slope 
of ihe Valparaiso moraine and the edge of the retreating ice a low 
area, which was soon covered with water from the melting glacier and 
from rainfall. A lake was thus formed whose waters were dammed 

up on the north and northeast by the ice of the retreating
F (YI"mation 

glader, and on all other sides by the moraine which this 
of Lake glacier had left behind it. This lake continued to rise
Chicago. 

until it overflowed the moraine at its lowest point, which 
happened to be to the southwestward, near the present city of Ohicago. 
At this point a channel was eroded, through which, for a long period, . 
the waters of the glacial lake found their way to the Des Plaines 
River, and thence by way of the lllinois to the Mississippi. To this 
channel has been given the name "Ohicago Outlet," and the glacial 
lake which formed it is known in geological literature as "Lake 

. Ohicago." 
.. Third Ann. Report U. S. Oeol. Surv., 1883,822. 
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The area of this lake was necessanly a variable one; since the ice 
dam on the north was all the time slowly receding. However, the 
name Lake Chicago is applied to all its stages* from the time of the 
first opening of tl1e Chicago outlet until its final closing on account 
of the overflow of the Great Lakes, finding for itself a new channel 
through the Niagara River. . 

On the south, Lake Chicaj;!o, during its first stage, extended into 
Lake County as far as the high sandy ridge passing east from Dyer 

through Schererville. East of this ridge the southern bor­A;;;, der of the lake lay south of Turkey Creek and Deep River, 
in the northern part of Ross Township. In Porter County 

Chicago. 
it turned sharply to the northeastward, following the 

border of the moraine to near the center of section 18, Portage Town­
ship, then southeast up the valley of Salt Creek to section 32, where 
it again turned to the northeast. According to :J;.everett, who has 
studied carefully the limit of the lake in this region, the sand ridges 
which lead northeast fro~ Crissman mark the southern limit of the 
lake proper in Porter County, so that the plain along Salt Creek and 
east from there to Chesterton and a ,narrow strip northeast of Chester­
ton along the Calumet River to near the line of Porter and Laporte 
counties was covered by a nearly enclosed shallow bay. This bay 
apparently opened into the lake proper at the Little Calumet, in 
section 31 (37 north, 6 west). There was probably a similar bay east of 
Deep River and south of the village of Lake, which opened into Lake 
Chicago at the head of rl'urkey Creek, south of Griffith. 

I. THE CALUMET OR NORTHERN REGION. 

The high ridge which was mentioned above as being the limit of 
Lake Chicago near Dyer, is but one of three prominent ridges or 
beaches which mark in part the old shore line of that lake in Lake 
and Porter counties. 

The one at Dyer is the upper beach thrown up by the first stage of 
the lake. To it the name of Glenwood Beach has been given by Mr. 
Leverett, t since the beach is well exposed near the town of that name, 
a few miles south of Chicago. .In Dlinois it has been traced by Lev­
'1'h Vi erett from the illinois-Wisconsin line. North of South 

e Or::: Waukegon it lies but one or two miles from the present 
~ Beach. shore of Lake Michigan. Between Waukegon and Win­

netka the beach has been cut away by the encroachment 
of the waters of Lake Michigan. Below Winnetka it extends a little 
south of west through Oak Park, ¥aywood, and La Grange, to near 

*Leverett-Bnll•.Chic. Aco.d. Science. No. 2.1897, 65. 

tSee Bnll. Chic. Aca.d. Na.t. Soience, No. 2,lS97. 66. et_. 
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Willow Springs, where it turns to the southeast. Between Willow 
Springs and Glenwood it is not prominent, the old shore line being 
((carved on the inner face of the Valparaiso moraine, with banks () to 
20 feet or mo;re in height,· but with only occasional deposits of gravel 
and sand." Near Glenwood, in the northwest quarter of section 25, 
(36 north, 13 east), the beach line diverges from the moraine and from 
this point to Dyer lies from one to two miles to the north of its border. 
Throughout this distance the beach is composed mainly of deposits 
of sand and gravel thrown up to a height of 6 to 15 feet above the 
surrolmding surface. In many places these deposits are spread out 
over an area a half mile or more· wide, in the form of small parallel 
ridges with numerous depressions or sags intervening. 

At Dyer, 15 miles due south of the Illinois-Indiana cornerstone, the 
beach enters rndiana. Here the small ridges have combined into one . 
prominent one, cOfUposed mainly of nne sand, whose crest rises rather 
abruptly 25 to 40 feet above the lowlands of Cady Marsh to the north. 
The level of the base of the ridge, where cr~ssed by the Monon Rail­
way at Dyer, is 636 feet above tide, so that the crest of the ridge is 
80 to 95 feet· above the present level of Lake Michigan. The width 
of the cres~ itself is but 40 to 70 feet, this distance being practically 
level. On the south side the slope is much more gradual than on the' 
north, the entire width of the base being 40 to 60 rods. This ridge 
continues uubroken due east from Dyer about two and a half miles. 
Small trees of the black oak, QtU3TCU8 velutina Lam., and thickets of 
crab-apple and other shrubs cover its slopes and crest throughout thie 
distance and have prevented the moving of .the sand by the wind. A 
mile west of Schererville the continuity of the ridge is broken. Sand 
hills or dunes begin, some of which are 25 to 30 feet in height. These 

. extend two miles east of Schererville, where they end in section 12 (35 
north, 9 west), . 

From this point the shore of the first stage of the glacial Lake 
Chicago no longer coincides with the beaches which owe their origiIl, 
to it. The former, as already mentioned, passes to tne eastward south 
of Turkey Creek, while Glenwood Beach sets in agaif n,ear Griffith, 
and extends in a northeasterly direction through Ross f.. mile and a 
quarter beyon.d this station, in sect jon 29 (36 north, w~st),it joint'! 
the Middle or Calumet Beach. Between Griffith and t. is junction the 
Glenwood Beach is a half l:n:ne or more wide and is COm;P9sed of several­
broken ridges of dunes, covered-'with sma]l black oak #rilber. Beyond 
the junction the two beaclies-GlE3llwood and Calumet-lie side 'by 
side and trena northeastward to near the Calumet illver, two miles 
northeast of Crissman, Porter County, where theysudqenly termin~te. 
Between the station of Lake and thIS terminal point t~ese two beac~es 

! 
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Calumet Beach near Highland. Lake County,Indiana. 

Hart Ditch, cut through Calumet Beach, l)4 miles west of Highland, Lake County, Indiana. 
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co.nsist o.f two. 'o.r mo.re parallel ridges, e~ch 20 to. 30 feet abo.ve the 
. depressio.n between them. Several smaller ridges lie alSo. parallel to. 
and no.rth o.f them. 

North of the Calumet River, in Westchester and Pine townships, 
Po.rter Co.unty, the two. beaches are in places separated by a narro.w 
mArsh lying just no.rth o.f the Michigan Central Railway. East o.f 
Furnessville the Glenwo.o.d Beach lies mainly So.uth o.f the Michigan 
Central Railway, while the Calumet Beach lies no.rth o.f it as far east­
ward as the vicinity of the No.rthern Indiana Penitentiary, in Lapo.rte 
County. Over mo.st o.f this distance their co.mbined width is abo.ut 
three-fo.urths o.f a mile .. Between their no.rthern limit and the Lo.wer 
Qr TQllesto.n Beach, lying to. the nQrthward, is a great marsh, eight 
miles IQng by Qne-half mile wide, which extends fro.m Michigan City 
westward to. Qld City West. (See map.) 

FQr so.me reaSQn, prQbably that Qf a great recessio.n Qf the ice dam 
to. the no.rth o.f the glacial Lake Chicago., accQmpanied, perhaps, by a 
IQwering o.f elevatio.n far to. the no.rtheast and the cutting o.f an Qutlet 
in that directio.n, the waters; o.f Lake Chicago. ceased fo.r a time to' flo.W 
thro.ugh the Chicago. Outlet. They withdrew whQlly from the area 
which they co.vered in Lake and Po.rter co.unties-and even a large 
part o.f the so.uthern end o.f the present Lake MIchigan is supPo.sed to. 
have been dry land. 

~t\.fter a Io.ng period, by anQther glacial advance, or an elevatiQn 
Qf the territo.ryembracing the no.rtheastward o.utlet, perhaps bo.th, the 
waters o.f Lake Chicago. again advanced sQuthward and began to. flo.W 
thro.ugh the so.uthwestward o.utlet. A new beach was thro.wn up .no.rth 
o.f the o.ld Glenwo.o.d Beach. Since it lies clo.se to. the Qalumet River 
thrQugho.ut'much o.f its CQurse the name "Calumet Beach" has been 
ascribed to. it. 

In Illino.is, acco.rding to. Leverett, it is difficult to. distinguish fro.m 
the upper beach until the Chicago. River is reached. Between the 
The Mtddl Chicago. and Des Plaines rivers it lies fro.m Qne and Qne­

Cal t e half to. three miles distant frQm the Upper beach, but 
orB t~t fQllows the same general directio.n. At Summit it turns 

eac. to the so.utheastward and fo.llows that directiQn to. the 
no.rth end o.f Blue Island ridge, where it turns southward and passes. 
by Washington Heights to. the Calumet River east of Blue Island. 
Then ensues a break due to. the IQcatio.n Qf the old Sag Outlet, thrQugh 
which Lake Chicago discharged. East of this break, near the IllinQis 
Central Railway, the beac:h again appears, and, passing eastward 
thro.ugh Lansing, crQsses the State line into. Indiana about one and a 
half miles south of the Little Calumet River. Co.ntinuing eastward 
alQng the north border of C~dy Marsh, it passes thrQugh Highland, 

, 
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and, as already noted, joins the Upper or Glenwood Beach northeast 
of Ross. Beyond this point its course thro1J.gh Lake and Porter coun­
ties practically parallels that of Glenwood Beach and has been traced 
in connection with it. 

Between the State line and the junction above noted the Calumet 
Beach consists of a single prominent ridge of sand, possessing practi­
cally the same characteristics as the Glenwood Beach east of Dyer. 
Its north slope is much more abrupt than the south one, and the crest 
ranges from 25 to 35 feet above the Calumet Plain to the northward. 
Just west of Highland this crest is 150 yards wide. Where excavations 
have been made by burrowing mammals many coarse pebbles and 
pieces of limestone an inch or more square have been thrown out, 
suggesting a mixture of gravel with the sand some distance below the 
sudace. 

At the crossing of the Hart ditch, one and a fourth miles farther 
west, a cut is made 45 feet deep through sand alone. The crest 
is here about 140 yards wide, and the base probably as wide again. 
This ridge, with its wooded crest standing so high above the great 
treeless Cady Marsh on the south and the Calumet Plain on the north, 
is a prominent feature of this section of Lake County. The elevation 
of its crest at Highland is 55 feet above Lake Michigan. 

Once again the waters of Lake Chicago receded and for a time 
stopped flowing through the Chicago Outlet. When they again ad­
vanced they threw up the third of these prominent sand ridges, called 
the I,ower or Tolleston Beach, since it passes through the Indiana 
town of that name. It has been traced by Leverett from Evanston, 
Illinois, south through Rose Hill Cemetery to Lincoln Park, Chicago, 
beyond which it is obliterated for quite a distance. From Englewood 
it .passes southeasterly to Hyde Park, and then south near Pullman, 
Kensington and Riverdale. Near Dolton, south of the Calumet River, 
Tli La it turns more to the eastward and enters Indiana in section 
~ ae:::: 12 (36 north, 10 west), less than two miles south of Ham­

or B~ mond. Trending eastward, it passes through the villages 
. of Hessville, Tolleston and Miller'S, in a line about mid­

way between the Little and Grand Calumet rivers. East of Miller's 
it deflects slightly to the northward and through Porter County lies 
parallel to the present shore of Lake Michigan, and distant from it 
nowhere more than a mile. It has here, however; been largely covered 
by the dunes of the present lake so that it is difficult to distinguish 
from these later deposits. In its extent through Lake County thie 
beach is composed of a broken ridge of sand dunes varying in height 
from 20 to 30 feet, and covered with dwarf black oak and other trees 
and shrubs peculiar to a sandy soil. 

http:thro1J.gh
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CALUMET BEACH. 


Showing cut of Hart Ditch and wagon bridge, I,ake County, Indifl,na. 
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In both Lake and Porter counties all that interval lying between 
Tolleston Beach and Lake Michigan is covered with sand, there being 
no such broad, level plains as occur along the Little Calumet, between 
the Calumet and Tolleston beaches, and along Cady Marsh between the 
Upper and Middle beaches. In Porter County, as already noted, this 
interval is covered with high sand dunes. North of Miller's such 
dunes also covel' most of the area, but west of that station a series of 

low beaches or sand ridges appear which lie parallel to . 
Tolleston Beach and cover the whole interval between it

Beaches. 
and the present lake. These beachlets, for the most part, 

rise but 8 to 15 feet above the level of Lake Michigan and are 6 to 10 
rods in width, with narrow swamps or swales intervening, which be­
come dry in summer. Leverett has couuted 32 of them on the line . 
running north from Hessville. They were evidently formed after the 
wateri' had ceased to flow through the Chicago Outlet and hence were 
thrown up by the waters of Lake Michigan rather than those of Lake 
Chicago. 

Similar low beaches are found in the vicinity of jackson Park and 
Englewood, Illinois. Between their southern ends and the western 
ends of the beaches in Lake County a low sandy plain intervenes 
whose surface is nowhere more than 10 feet above the present level 
of Lake Michigan. This is supposed to have been an open bay at the 
time the beachlets were forming, but has since been partially filled with 
sand, leaving Lakes George and W oli, in Indiana, and Calumet, in 
Illinois, as remnants of its waters. 

West of Hobart, and included within the area supposed to have been 
covered with the waters of Lake Chicago, is a morainic ridge about 
four miles long by onc mile wide. Its surface is higher than 
that of the surrounding country and covered with glacial till. 
This ridge was evidently an island whose surface lay above the waters 
of Lake Chicago at the time of its highest stage. 

Beneath the sand north of Tolleston Beach occasional layers of 
gravel are struck at varying depths, and mingled with these, as well 
as with the sand, are numerous remains of fresh water mollusks, both 
univalve and bivalve. But little data was available concerning the 
thickness of the sand. Well sections at Liverpool show it to extend 
to a depth of 10 to 16 feet; at Lake 20 to 22 feet, and at the powder 
works, near Miller's, 40 feet . .At Hammond, where it ranges from 23 to 
30 feet, it overlies a blue pebbly clay, 60 to 85 feet in thickness. This 
clay appears more homogeneous and finer-grained, and less tough and 
compacted, than that found underlying the Valparaiso moraine, farther 
south. These qualities are probably due to its deposition by the waters 
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of Lake Chiea.go, the :fine!' parlicles as they settled down from suspen­
sion in water having been distributed more unifQnnly than if dropped 
by a melting glacier. Beneath this clay lies the Niagara limellu>ne or 
surface rock of preglacial age. Aside from the dunes the ilmd will 
probably vary from 20 to 40 feet in depth and will be found to overlie 
the subaqueous clay above mentioned throughout most of the area 
north of the Lower Beach. . 
. Within the area eoveJ!{\d by the bays of Lake Chicago mentioned on 

page 33 there are large deposits of a very fine-grained silt or marly 
clay. Of these the one near Hobart is best known, having been ex­

£if posed in a large pit to a depth of 25 feet, and pierced by a 
D· t.~ ~l'bol'e 132 feet without reaching its base. It is a dark drab­
. epOS't. in color, becoming lighter by exposure. As is customary 

with such deposits, ·it lies in thin layers, two to nine inches thick, 
separated by a slight coating of sand. It contains quite a percentage 
of lime disseminated evenly through it, and for this reason burns to a 
whitish or cream color. It is wholly free from pebbles or impurities 
of any kind, and is extensively used' at Hobart for the making of 
press~d front brick and terra cotta lumber:* This silt is exposed at 
Garden City, on the count.y line two miles southeast of Hobart, also 
at several points north of Porier and Chesterton along the Oalumet 
River. It has also been found in a number of wells in the wp.!'tem 
part of Portage Township, Porter County. 

The northern limit of Lake and Porter counties comprises 33 linear 
miles of the southern beach line of Lake Michigan, one of the grandest 

bodies of fresh water on the globe. Along this beach was 
The

Present for years t:he only public road in the area now comprising 
the two counties, all overland communication between Ft. 

Boo.ch. Dearborn-Ohicago-and Detroit in the early part of the 
present century having beeR along itll sands. 

The limits of this beach line al'~ ever cha.:ngiRg. Water and wind 
are, every S:econd, tearing frOID it in one plaee and adding to it in 
another. From Michigan Oity southw~st for ten or more miles the 
removal. is pl'obably greater than the aceumulatioR, but along the 
remainder of the Indiana shore the beach line is· being widened. In 
the tatter portion a person walking along the margin of the water OOR 
see that each wave throws up a minute ridge of. sand, so minute, in 
fact, that it is I'lcarcely visible. Perhaps the next succeeding wa-ro 
csrries it: away. But if it be thrown high enough to remain unm~ 
lested until it has time to dry, its particles are callght up by the wi:e:d 
a~d ca~ied farther inward. In most cases they are piled up for 8; 

"For ..nalyses of this cIly and a more deta.i1ed acoount ofits.nsessee the article entitled 
"The Clays and Cl..y Industries of Northwestern Indi..na" in the present volume. 
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time along the foot of a ridge or dune, which is found from 50 feet to 
100 yards back from the wa.ter. If a stiff breeze be blowing, the traveler 
over this beach is bombarded by the fine, sharp-edged particles of 
sand, many of which strike against his faeeand produce a stinging 
sensation. These grains are composed of small angular pieces of 
qWlJ'tz and have a light-brownish tint. 

The amount of this sand which has been thrown by the waves of 
Lake Michigan on to the shores of· Porter and Lake counties has been 
computed by Dr. Edmund Andrews,* as follows: "For 25 miles west 
trom Michigan City the beach maintains an average cross section of 
about 6,000 squar.e yards, and its contents are 264,000,000 cubic yards. 
In this division the beach is in the form of a lofty belt of sand dun.esJ 

about one-third of a mile wide and in places 160 to 200 feet in height. 
In the next eight miles west (extending to the Indiana line) the beach 
spreads out ia:tto a broad belt of low parallel ridges, about two miles 
in extreme width. This division has a cross section of about 16,000 
square yards, after deducting the sand which was deposited by Lake 
Chicago. Its contents amount to 225,280,000 cubic yards." It will 
thus be seen that at a low estima.te half a billion cubic yards of ma­
terial have been added· to the surface of these two counties by the 
waters of the present lake. 

The dunes constitute the most striking and characte.~istic feature 
of the shore line. They.are great sand· ridges, sometim~ continuous 
f.or a mile or more, but more often broken or ctJt by "blow-outs" into. 
isolated rounded hills. The highest of these hills in Porter County 
Th S d is Mt. Tom, in section 12 (37 north, 6 west), northwest. lm an of old, City West. Its crest is 190 feet above Lake Michi-. 

nell. gan. Northeast of Miller's, Lake County, are a nu:rp,ber 
reaching a, height of 150 f-eet above the lake. In .some places, notably 
about Dune'Park, Porter County, the ridges are for . long dist!Ul(Jes 
wholly destitute of vegetation. Their1bared surface, 50 to 100 feet in 
p.eig.ht, with th!.l sand piled just as steeply as it will lie, glt'ams and 
glistens,in the sunlight a.nd refi-ects the summ-e.r's heat with unwonted 
foree. Other ri<lges and rounded hills, especially those back some 
distance from the lake, are often covered with black oak~ northern 
scrub pine (Pi-n,U/J &¢nmlllW Lambert), stunted whit-e pine (Pinus 
M001J.tl L.,), and many shrubs and herbs peculiar to a soil of sand. The 
roots of this vegetation form Ii network about the sand gnrins and pre­
vent the leveling 'Of the dunes. In time, how-ev~r, Ii tree is uprooted, 
01' a forest :fire burns off the vegetation. The protecting netw'Ork of 
rootlets is destroyed. .A. bare spot results ever whiilh the winds freely 
play. A great storm. from the north or nortp.we~ scoops out a small 

"Qnoted by Leverett in Bull. Chic. Aca.d. Soi., No.2, 1897, 80. 
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bowl-shaped cavity, and, carrying the sand either south or southeast­
ward, drops it over the hillside. The cavity is cut deeper and wider 
by succeeding storms, and a great "blow-out" in time results. Where a 
few years before stood a high hill or unbroken ridge now exists a 
valley, or a cavity in the hillside, acres, perhaps, in extent, and reach­
ing nearly to the level of the lake. The sands which once were there 
now constitute new hills or ridges which have traveled, as it were, a 
greater distance inland. In many places the drifting sands have 
wholly or partly covered a tall pine or oak tree. Where but partly 
covered, its dead (sometimes living) top projects for a few feet above 
the crest of hill or ridge. One may rest in its shade and not realize 
that he is sheltered by the upper limbs of a large tree whose trunk and 
main branches lie far beneath him embedded in the sands. 

But few forms of animal life dwell among these dunes. Vegetation 
is not plentiful enough to furnish sustenance. A lizard scampering 
rapidly along will sometimes be seen, but even they are scarce. The 
twitter and chirp of bird is seldom heard. Insect life is less abundant 
than in any area of equal size in the State. Back, away from the 
sound of the breaking waves, a peaceful quiet pervades. There may 
one sit and literally watch the growing of the hills. There will he 
come to realize, as never before, how the slow, unceasing action of 
some of nature's milder forces have modified to so great an extent 
the surface of the earth. Around him on every side is matter-sand. 
Coming in from over the lake is the force-wind. Slowly but surely 
building up about him is the result of the action of the force on mat­
ter-hills. Thus have dunes been formed, here or elsewhere, for ten 
thousand times ten million years. 

Where the gravel road from Hobart strikes the lake north of Miller's 
is a portion of the beach which is destined to become a noted resort. 
It is 150 yards or more wide, with a gradual slope from the foot of the 
fust ridge to the water. The bathing is excellent. The scenery about 
the Calumet, the mouth of which is but a short distance away, is very 
fine, while from the tops of near-by dunes one can obtain some mag­
nificent views over Lake Michigan, or over the rugged surface to the 
south and east. 

Another portion of the beach which affords fine bathing and some 
excellent scenery lies north of Furnessville, but the facilities for 
reaching it are, at present, not of the best. . 

Between the station of Pine, Lake County) and the State line no 
dunes occur, and the present beach, i. e., the one washed by the waves 
of storms, is, in general, much narrower than that to the eastward. 
Along most of this distance the water line is closely paralleled by three 
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1. Dmvn the Calumet, north of Miller's, Ind. 
2. A sand ridge north west of Dune Park, Ind. 
3. The shore of Lake Michigan, east of Whiting, Ind. 
4. A sand fiat, with swamp and hill in distance. 
5. Bridge across the Calnmet, north of Miller's, Ind. 
6. Down the Kankakee, from the Monon Railway, Lake Cu., Ind. 

VIEWS IN LAKE AND PORTER COUNTIES. 
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, 
railways, whose artificial roadways are in places protected by piling. 
In places east and west of Whiting large amounts of refuse slag from 
the furnaces of the Illinois Steel Oompany at South Ohicago have 
been dumped to prevent erosion. The presence of this slag and piling 
detracts greatly from the natural beauty of the lake front. 

Near the shore the bottom of Lake Michigan is uniformly covered 
with sand. At the shore line this sand is about ten feet deep and it 
extends out to where the water reaches a depth of about 35 feet. Be­

yond this depth of water the lake bottom ~s composed of 
The a stiff, tenacious blue clay, which is said to contain part­

&nd 
ings or pockets of sand, from whence, in part, comes the Supply. 
supply which is constantly being carried shoreward by, the 

waves. Much of the sand is doubtless blown from the dunes by south 
winds back over the lake, and, falling on ita surface, is again brought 
to land. Moreover, by storms and by ice jams in the 'spring, all pro­
jecting points along the lake are slowly worn down and the material 
composing them is carried out to be again returned and built up in 
a Dew place. Thus much of the sand is in constant circulation, and 
the necessary new supply is not so great as it appears to be. 

Much gravel, consisting of pebbles ranging in size between a hen's 
egg and a small marble, is washed up by the waves to within a foot or 
two of the water margin. In many places it is raked out by hand and 
carted beyond the reach of the high storm waves, and afterwards 
loaded and shipped by rail to Ohicago, where it is used in roofing and 
{)oncrete pavements. The immediate source of this gravel is doubtless 
the blue glacial till which forms the greater part of the floor of the 
lake, since the composition of the pebbles plainly show that they came 
originally from formations which lie far to the northward. 

Thousands of trainloads of .sand are annually shipped to Ohicago 
:from the dunes of the present lake, as well as from the ridges near 
Tolleston and Griffith. It is mainly used in elevating the beds of rail­
ways and in filling lots. Much money has been realized from its sale 
by parties who, years ago, had the foresight to purchase large areas of 
the dune land, then considered almost worthless. 

'l'his northern region of the two counties is drained by the Oalumet 
River, a stream peculiar for the direction of its flow, its low banks 
and the sluggish motion of its waters. Except near its source it resem­

bles more a great artificial ditch than a natural waterway. 
The Its banks, where present, are seldom more than 10 feet 

Calumet above the water level. Its head waters are in Laporte 
River. Oounty, but close to the Porter Oounty line. Entering the 

latter county in the southeast comer of section 25 (37 north, 5 west), 
about one-half rnile north of the northern border of the morainic 
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region, it flows westward across the two counties and leaves the State 
at the southwest corner of section 12 (36 north, 10 west), but three 
miles south of the line of its entry into Porter County. From this 
point its direction is northwesterly for about seven miles to the bluff 
at the southeastern corner of Blue Island, Cook County, Illinois. 
Here, turning on a sharp curve, it flows first northeast, then southeast, 
and, crossing once again into Lake County, continues for 14 miles 
almost due,l'lastward until it empties into Lake Michigan at the north­
eastern corner of section 31 (37 north, 7 west), but two miles north 
and two west of where it first entered Lake County. About a 
half mile above its mouth, where crossed by the road leading from 
Miiler's to the lake beach, it is about 300 feet in width, and runs 
between some lofty sand ridges. In August, 1897, its waters at this 
point were shallow and almost filled with aquatic vegetation. 

To distinguish the two parallel portions crossing Lake County, the 
southern has received the name Little Calumet and the northern, 
Grand Calumet. The former lies between the Calumet and the Tolles­
ton beaches of the glacial J-1ake Chicago, while the Grand Calumet lies 
north of, but parallel to, the Tolleston Beach until the latter comes 
so close to the present lake shore as to head off the stream and force 
it to flow into the lake. The singular course of the Calumet through 
the two counties is wholly determined, therefore, by the presence and 
trend of these ,ancient sand ridges, and by a morainic ridge lying north 
of the greater part of its length in Porter County. 

One other peculiarity of the Calumet is its apparent possession of 
two mouths. It is a double-headed monster. The Indiana mouth 
above mentioned is the original one. The other empties into (or 
receives from) Lake Michigan at South Chicago, and a channel from 
that point passes between Calumet and Wolf Lakes and connects with 
the river proper near the south line of section 31 (37 north, 15 east), 
about four miles northwest of the center of the city of Hammond. 
This channel is said to be artificial and to have been opened by Indians 
about 90 years ago. They pushed their canoes on one line through 
the marshes until a permanent channel was worn, through which the 
water freely flowed. This, as well as the main stream between the 
junction ,and Hammond, has, within recent years, been dredged, and 
small steamers now daily ply between Chicago and Hammond. 

Throughout the full length of its course in Lake County and in 
Porter County west of Chesterton, the waters of this strange stream 
have, in the summer season, but little perceptible flow. In places 
they spread out a half mile or more wide, and the channel is so clogged 
with the leaves of the water lily and other aquatic plants that a boat 
can scarcely be forced along. "But in the late winter or early spring­
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time, when the JlK!lting snow and heavy rainfaills fill to the brim the 
low bank:tt, the ove:dlo-w cevers a large amount of surface, justifying 
the exp-ression t}I the early geographers that 'the country around the 
extreme south bay of Lake Mi(Jhigan has the appeOO'ance of the sea 
l!Pl&Tshes of Louisia:rta!"* It is then that the nmrshes of the Calumet 
become the temporary home of tJlOUBIlJlds of water-fowl and the para­
dise €If sportsmen. 

H. THE MORAIN'1e OR MI[}9LE REGION. 

This region comprises, approximately, 48$ square miles lying acrosS 
the center of the two counties. It is covered by a sheet of drift which 
at Crown Point is 141 feet and at Valparaiso 125 feet in thickness. 
The upper portion of this drift is, as already noted, a part of the great 
Valparaiso moraine, the origin and general trend of which has been 
given. Where this moraine crosses the State line and enters Lake 
County it is about 17 miles in width, extending from near Dyer to .a 
Th ~. point opposite Sherburnville, Illinois. The gt~!ttest height 

,6 U:;'1£ or main crest on this line is southwest of the town of 
~ fly Brunswick, in section 36 (34 north, 10 west.) Aweaker 

Om!. crest line which fonns the watershed in western Lake 
County runs parallel with the inner border of the moraine from near 
Orland, in Cook County, Illinois, southeastward, entering the State 
of Indiana about six miles north of the main crest line, section 36 
(35 north, 10 west.) The surface in this vicinity and for some miles 
north and northeast of St. John's is more broken and irregular than 
farther southward. The soil immediately overlies a thick bed of clay, 
in which are mingled many pebbles and small bowlders. In northern 
Hanover Township the surface is undulatory, but not broken·by deep 
ravines. Farther south a high, rolling prairie region sets in, which 
covers the southern part of Hanover and the northern two-thirds of 
West Creek townships. The soil of this prairie, as that of se.veral 
to the eastward, is a rich, black loam, which covers to a depth of from 
one to three feet the clay till of the moraine. This clay varies in 
thickness from 40 to 65 feet. Beneath it is a sand stratum. from 20 
to 70 feet thick, which furnishes plentiful water. 

The main crest of the moraine passeS' along .a wooded· ridge abQut a 
quarter of a mile north o.fCedal' LaJoo and thence along a 10"", curving 
ridge to. the fair grolmd south of Crown· Point. Between this city 
and Cedar Lake and extending southward almost to Lowell is a 
wooded table-land, in places quite broken, where the clay of the mo­

'" Ball, Rev. T. H.-LQ~e C()l1nty, 11lSl, 178. 
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raine comes close to the surface. East of this wooded belt the rich 
rolling prairies again set in and cove~ the greater portion of the 
morainic area embraced in the eastern third of Cedar Creek and the 
w('stern half of Eagle Creek townships. 

North of Le Roy, in sections 1 and 12 (34 north, 8 west), the crest 
of the moraine is cut by a branch of Deep River flowing northward. 
In this region the Lake Michigan watershed extends farther south­
ward than at any other point in Indiana. According to the report of 
the United States Deep Waterways Commission for 1896, the crest 
of the moraine at the lowest point near the head waters of Deep 
River and Eagle Creek. is 747 feet above tide, or 165 feet above the 
waters of Lake Michigan. Just south of the divide, in Le Roy, is a 
flowing well which furnis~es a plentiful supply of good water. The 
bore was sunk through clay to a depth of 65 feet, when a water-bearing 
stratum of sand was encountered. 

In the Court House yard'at Crown Point the surface is 714 feet 
above tide. At this level a bore was begun in 1889 and put down to a 
depth of 3,100 feet in search of gas. No accurate record of the forma­
tions passed through was kept, but, from a partial record and samples 
of drillings shown me by Mr. W. A. Clark, the following section was 
made: 

SEOTION OF DEEP BORE AT OROWN POINT. 

So11 and clay .................... . . . . . 15 feet. 

1. Drift. Sand. . . . . . . . . . . . . . . . . .. ....... . . . . . .. 100 feet. 


{ Blue clay .................... ... . . . . . . 25 feet. 

2. Genesee shale .'................................ 112 feet. 

3. Lower Helderberg and Niagara limestones....... 433 feet. 

4. Niagara shale-bluish green .................... 55 feet. 

5. CUnton limestone .............................. 51 feet. 

6. Hudson River shale-bluish green... .. ... .... ... 1~~ feet. 
7. Trenton limestone .............................. 556 feet. 

8. Sandstone, alternating from brown to white. " ...1,625 feet. 

Total ....................................... 3,100 feet. 


The upper two-thirds of the Trenton limestone, struck at 919 feet, 
was darker brovm than the lower third, the latter being whitish, with 
streaks of pure white sand scattered through it. The bore filled with 
salt water from the Trenton to within 100 feet of the top. 

The water supply ,of Crown Point is derived from the stratum ,of 
sand which immediately underlies the surface clay. At the water 
works, in the north part of the city, are two eight-inch wells located 
but 12 feet apart, which furnish an average supply of 200 gallons a 
minute, and can furnish 400 gallons in an emergency. The soil aud 
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clay at this point are 40 feet thick and the wells penetrated the under­
lying sand to a depth of 20 feet. The water is "hard," containing 
lime and iron salts, and has a tendency to encrust the pipes through 
which it flows. For drinking purposes and household use its quality 
is excellent. 

The northern slope of the morainic region is in Lake County much 
more narrow and abrupt than the southern. It contains several small 
prairies, and in the eastern portions of Winfield and Ross townships 
a number of low ridges or gently undulating swells, with intervening 
sags. In general, especially on the prairie, the soil is·a rich black loam, 
but on some of the ridges mentioned it is a whitish clay. 

On the whole, it may be said that the surface of the moraine in 
Lake County is much less rugged and irregular than in Porter. The 
large bowlders, usually accompanying such a moraine, are far less 
numerous in the former county. But one or two were seen which were 
more than 18 inches in diameter. Even the smaller ones were scarce 
and in most places have been carefully gathered for use in the foun­
dations of buildings. 

The general trend of the morainic belt in Porter County is to the 
northeast. Where it enters the county it is about 15 miles in width, 
extending from section 10 (35 north, 7 west), about two miles north 
of the town of W oodvale, to the southwest corner of section 22 (33 
TheM . north, 7 west), two miles southwest of Hebron. At the 

. p.0ra.me latter town its surface is about 48 feet above that of the 
~n orter d"Om Kankakee marsh Ian s, three mIles to the southward. The 

nty. crest of the moraine crosses the county line a little south 
of the common corner of the four townships of Ross, Winfield, Porter 
and Union. Thence it extends a little north of east to a point about 
a mile east of Valparaiso, where it is cut by Salt Creek flowing north­
ward. Beyond this stream it extends from Emmettsburg in a north­
erly direction to Liberty Township, where it trends to the east and 
passing across the southern tier of sections of Jackson Township enters 
Laporte County. 

North of Emmettsburg, in section 11 (35 north, 6 west), the height 
of the moraine, as determined by Leverett, is approximately 840 feet, 
and near the center of section 30 (36 north, 5 west), Mr. Henry Rankin 
has run a level which showed the surface to be 306 feet above Lake 
Michigan, or 888 feet above tide .. This latter point is probably the 
extreme height to which it reaches in the two .counties. 

The topography of the morainic belt of Porter County is much 
more varied than in Lake. Immediately north and west of Hebron 
are a number of high wooded ridges composed of clay and covered 

http:p.0ra.me
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for the most part with timber. Horse Prairie, a higher undulatory 
region, then sets in and covers the greater. portion of the south half 
of Porter Township. Bowlders of large size begin to appear. The 
following section of an open well sunk on the land of Hon. Geo. C. 
Gregg, east half of section 34 (34 north, 7 west), two miles north of 
Hebron, was furnished by :Mr. Gregg, and will give an idea of the 
moraillic material in that vicinity: 

SECTION OF WELL NQRTH OF HEBRON. 

1. Soil and stiff yellowish clay ................. " ....12 feet. 
2. Blue clay-comparatively free from pebbles ........17 feet. 
S. Sand, similar to that in ridges to the northward ....18 feet. 
4.· Hard, stlclry blue clay with flint pebbles ...........20 feet. 
5. Coarse blackish sand. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4 feet. 

Total ......................... . ...............71 feet. 


Plenty of good water was found in the blackish sand. It was neces­
sary to curb the upper stratum of sand, No. 3 of the section, as it 
caved in very badly. The total thickness of the drift at Hebron, on 
a level, probably 30 feet below this point, was found to be 108 feet. 

North of Horse Prairie, in sections 13, 14 and 15 (34 north, 7 west), 
a stiff, clayey subsoil comes near the surface, and a timbered area 
begins which covers the northern half of Porter and the southern half 
of Union townships: This area is much broken, especially along the 
crest of the m~raine. The soil over much of it is a whitish clay, which 
produces fair timothy hay, but poor crops otherwise. 

'rhe northern half of Union 'l'ownship is in part covered with a 
sandy soil. This starts in about sections 23 and 24 (35 north,·7 west), 
.and extends to the Grand Trunk Railway or to the border of the 
moraine. A spur of the moraine about two miles wide extends into 
Portage Township to the southeastern corner of section 13, and em­
,braces a portion of Twenty Mile Prairie. 

In the western half of Center 'rownship the moraine begins to show 
more prominently, there being many high ridges which intersect one 
another at various angles. Their component materials, where exposed, 
are mainly a stiff yellow clay, with many limestone pebbles which are 
angular and but little water-worn. In several places occur deposits 
of gravel a few feet in thickness, but in general it is too fine to make 
good road material. The city of Yalparaiso is located on the slope 
of one of these subordinate ridges southeast of the main crest of the 
moraine. The level at the station of the Grand Trunk Railway, in the 
northern part of the city, is 820 feet; that of the Court House yard 
803 feet, and that of the Pennsylvania road, in the southern part of 
the city, 736 feet above tide. 
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At a still lower level-718 feet~jn the southwestern part of the 
city, a deep bore was put down for gas in 1889. From data and speci­
mens of drillings kindly shown the writer by Mr. C. W. Dickover, the 
following strata were shown to have been pierced: 

SECTION OF DEEP BORE AT VALPA. RA ISO. 

1. Soil and drift .....•. . . . . . . . . . . . . . . . • . . . . . . . . . .. 125 feet. 
2. Genesee shale ................................. 65 feet. 

3. Corniferous and Lower Helderberg. . . . . . . . . . . . .. 230 feet. 
4. Niagara limestone .............................. 270 feet. 

5. Niagara shale ................................. 5 feet. 

6. Clinton limestone-white to steel gray........... 55 feet. 

7. Hudson River limestone.................... .... 110 feet. 

8. Hudson River shale-bluish green. . . . . . . . . . . . . .. 160 feet. 
9. Trenton limestone* ............................ 330 feet. 


Totai ...................... . ................1,350 feet. 


At a depth of 1,290 feet salt water was struck, which rose to the.. 
top of the well. 

In Liberty Township the northern slope of the moraine is much 
more narrow and abrupt than in any. part of its course in the two 
counties. From the road a mile or two east of Gosset's mill one gets,. 
looking across a branch of Salt Creek to the south and southwest, a. 
fine view of the morainic hills, since they are from 100 to 150 feet 
above the level of the observer. To the northeastward the irregulari­
ties of the surface become more,pronounced, and in Jackson Township,. 
especially in sections 13, 14 and 15, many of the features of a typical,. 
unmodified terminal moraiue are present. Here is found an intricate 
series of subordinate ridges putting out in every direction from the 
main one. Bowlders are very plentiful .and in several places were 
noted to be sole material used in the construction of fences. The 
largest ones seen in the two counties were in this vicinity. There are 
also numerous large rounded depressions, some of them embracing 
an acre or more in extent, which recall vividly the sinkholes of south. 
ern II!diana. Alternating with these are corresponding rounded knobs 
or knolls, the crests of which, in a number of instances, are 80 
feet or more above the bottom of the depressions. These "knobs and 
basins," as they are called, owe. their Jieculiar formation to the 
irregular deposition of the glacial debris, there probably having been 
a great isolat~d mass of ice imbedded in the debris where each basin 

~ The npper 280 feet of this was somewhat darker colored than the lower 50 feet, 
and had been called by Mr. Dickover" G&lena limestone." This is only a synonym for tho 
npper or later portions of theTrenton formation, whioh in Illinois and Wisconsin are lead 
bearing. 
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now exists. By its melting a cavity was left which was separated by 
a mass of drift material from a somewhat similar cavity where another 
ice mass had been imbedded. The shape and size of each cavity or 
basin depends upon the shape and size of the ice block and the amount 
of drift originally covering it. 'Wnere an imperviolls bed of clay was 
left or has accumulated in the bottom of the "basin," the latter often 
fills with water and a small lake results. Such was doubtless the 
origin of Bull's Eye Lake, two miles north of Valparaiso, whose area is 
but one-half acre, and whose waters are 45 feet in depth. 

The northern border of the morainic belt extends diagonally across 
Liberty Township from its southwestern to its northeastern corners. 
Thence it passes through sections 6 and 5 in the southeastern corner 
of Westchester Township. Bending to the east, then south and again 
east, it follows closely the border line between Pine and Jackson 
townships. Turning north along the county line, it finally leaves 
the county from the east side of section 36 (37 north, 5 west.) 

Just within the borders of the moraine, on the southeast quarter of 
section 1 (36 north, 5 west), is a flowing well which was put down in 
June, 1897. Its section, as furnished by.the owner, Edward Stevens, 
shows the following strata: 

1. Soil and gravel .................................. 3 feet. 

2. Blue clay ........................................60 feet. 

3. Sand .................... . ...................... 21 feet. 


On September 10th the water was rising through a two-inch pipe 
to a height of four feet above the surface. Through a three-quarter­
inch pipe it had risen 25 feet above the surface, but had failed to rise 
to the top of an additional pipe 18 feet in length and of the same 
diameter. The rate of flow was about six gallons per minute. The 
source of this water is probably on the slope of the moraine to the 
southward. . . 

North of the border of the morainic region proper, as traced above, 
there exists in Porter County a long, narrow ridge, whose surface is 
a till of clay. This ridge lies north of the Calumet River and extends 
east and west through Westchester and Pine townships. Its average 
width is about a mile. The surface is quite regular except where cut 
by erosion. The soil is a whitish clay, well adapted to the production 
of timothy hay, but producing poor crops of the cereals. This ridge, 
like the one west of Hobart, was an island whose surface lay above 
the waters of the shallow bay of Lake Chicago, which covered and 
modified the area between it and the morainic region to the south. 

The southern margin of the morainic belt in Porter County extends 
from a point almost a mile south of Hebron in a northeasterly direc­
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Looking west across the Juke. !t'e houses on opposite shore. 

A camp on the west shore. 


VIEWS OF CEDAR LAKE. 
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tion, crossing the southeastern corner of Porter Township and passing 
diagonally across Morgan and the southeastern corner of Washington 
townships. The southern slope is much more subdued or less broken 
and irregular than the northern. The soil is usually a whitish clay 
and far less rich and productive than that of Morgan Prairie, which 
borders a large portion of this region on the east. 

With the exception of Lakes Wol£ and George, in the northwestern 
corner of Lake County, which, as already noted, * are but remnants 
of a once shallow bay of Lake Michigan, the lakes of the two counties 

M .. are of morainic origin and should be treated in this con­
;:;:;:::w nection. Those which the citizens have esteemed large 

. enough to be worthy of names are Cedar Lake and Fancher 
Lake, in Lake County, and Eliza, Quinn, Flint, Long, Bull's Eye and 
Clear lakes, in Porter County. It is a noteworthy fact that each of 
these lies very close to the summit of the main crest of the moraine. 

The largest, most handsome and best known of these lakes is 
Cedar Lake, or "Lake of the Red Cedars," located in parts of sections 

Oedar 22, 23, '26, 27, 34 and 35 (34 north, 9 west), on the line 
between Oenter and Hanover townships, about four miles 

Lake. 
southwest of Orown Point. Its general outline somewhat 

resembles that of a kidney. Its length is about two and one-eighth 
miles a~d its greatest breadth a little more than three-quarters of a 
mile. Its water area, as computed by Thomas Large, t is at present 
about 1.17 square miles. 

Oedar Lake owes its origin to the irregular deposition of the sur­
rounding drift. On all sides, except the south, it is embraced by 
wooded ridges of sand or clay, those to the, north rising 60 feet above 
the level of its waters. Between these ridges, on the southern slope 
of the moraine, a long, low valley was left by the retreating ice sheet. 
The bottom of this valley was covered with an impervious stratum of 
day. In its depression collected the waters of the melting glacier and 
the lake resulted. Its waters once covered all the low, marshy land 
to the southward and overflowed the lowest part of the rim of its basin 
toward the Kankakee. At that time they covered the present shores 
as far as the foot of the ridges on the east and north and were prob­
ably 40 feet deep in places. Now they nowhere exceed 20 feet in 
depth. Within the memory of man they have receded from 5b to 90 
feet from the former margins. This recession and consequent lowering 
of depth is mainly due to three causes, viz.: 

"'P.31. Fish Lake. in the extreme northeastern corner of Porter Oounty, is a wet weather 
lake which is practically dry in summer. 

t See Pro". Ind. Acad. Sci.,l896. 299 and 301. The accompanying map of Oedar Lake was 
also drawn by lIfr. Large and published In the Proc.of the Academy,loe.cit. By permission 
it is reproduced in this connection. 

4-GEOL. 
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a. Artificial, Drainage. To reclaim 200 acres of comparatively worth­
less marsh land-at its southern end-a ditch was cut on its eastern 
side which lowered the level of the water from 8 to 12 feet. This 
outlet is the present source of Cedar Creek, which flows southward 
through the town of Lowell and empties into the Singleton ditch. 

b. The G7mAJf.k aM Decay of Aquatw VegdatWn. Beneath the shal­
low water along its western and southern margins there are thick beds 
of muck and black mud. In these beds grow luxuriantly spatter-dock, 
rushes, ditch moss, algae and many other aquatic plants. These die 
down and the matter which they have withdrawn from the air and 
solidified within their stems is added to the surface qf the muck. The 
latter is, therefore, ever thickening and encroaching upon the water 
area. 

c. 1Je<n-ea8e oj Water Supply. Situated, as it is, so near the crest of 
the moraine, the area from which the lake draws its supply of water is 
very limited, being but a few square miles in extent. This supply 
comes wholly from ,the rain of the season, which, soaking into the 
earth, finds its way through springs into the immediate basin of the 
lake. Since the settlemeut of the surrounding. region much timber 
has been cut away and the land so drained that the water flows rapidly . 
away instead of soaking into the ground and finding its way into the 
lake as formerly. At presen.t the season's evaporation is, probably, 
almost as great as the supply. For these causes the area and depth 
of the lake have for years been slowly diminishing and will continue 
to diminish until it wholly disappears. 

Within the past ten years many cottages have been erected on the 
wooded ridges about Cedar Lake. The Monon Railway, which runs 
along its western border, has possessed itself of the high wooded ridge 
on that side and has transformed it into a so-called park. Thousands 
of visitors are each season brought from Chicago and from the cities 
to the southward.. The quiet beauty and repose which for centuries 
existed along the margins of the lake have forever disappeared. In 
their stead have sprung up those artificial surroundings which the 
ever-increasing wants of the Nineteenth Century seeker after pleasure 
demand and eventually secure. 

Fancher Lake is located in the Lake County fair grounds, northwest 
quarter of section 17 (34 north, 8 west), one mile south of Crown 
Point. It covers about 20 acres and in places is said to be 35 i~et in 
depth. Lying on the very crest of the moraine, it doubtless occ~pies 
a kettle hole or basin formed by the melting of an imbedded ice ~ass. 
Its waters flo~ northward, finding their way into Lake MichigaiD. by 
the way of Deep River and the Calumet. I 
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Lakes Quinn and Eliza are located about a.mile apart, in sections 
12 and 1, respectively (34 north, 7 west), near the northern line of 
Porter Township, Porter County. The former covers an area of about 
12 and the latter 40 acres. Eliza is but one-half mile south of the 
divide and is much the more handsome, being siIrrounded on all sides 
by oak groves. Wolf Creek is the outlet of both lakes, flowing south­
ward from Eliza through Quinn, and then southeasterly into Sandy 
Hook Creek. 

Lying three and one-quarter miles a little east of north of Val­
paraiso and about a mile east of the crest of the moraine is Flint Lake. 
Its waters cover an area of 95 acres and have an average depth of about 
forty feet. It is surrounded by high ridges, those on the east and 
north being wooded. Its western and a portion of its southern mar­
gins, like those of Cedar Lake, have mucky banks, while those of the 
east and north are sandy, a condition due to the prevailing westerly 
and southerly winds, which create a breaking of the waves along the 
eastern and northern shores, and so prevent the formation of muck. 

The waters of Flint Lake have receded more than 50 reet from the 
edges of their former margins. This recession is due to the same 
causes as have brought about that of Cedar Lake. Flint Lake, how­
ever, is the source of the water supply for the city of Valparaiso, 
600,000 gallons being at present drawn from it each day. Its artificial 
drainage is, therefore, somewhat excusable. It lies 243 feet above 
Lake Michigan and 14 feet above the Court House yard at Valparaiso, 
its waters being brought to that city by both gravity and direct pres­
sure. If the lake continues to recede at the present rate it is only a 
question of a few years until the city will have to seek another water 
supply. 

Long Lake occupies a narrow morainic valley a short distance north­
west of Flint Lake. It is about three-fourths of a mile in length by 
40 rods in greatest breadth, and is connected with Flint Lake by a 
small drain. The natural outlet of both is one of the branches of 
Crooked Creek, a tributary of the Kankakee. 

Clear Lake is located partly in section 24, Jackson Township, and is 
cut by the line between Porter and Laporte counties. It has no 
outlet and its waters are 25 feet in average depth, and cover an area 
of about 30 acres. In the words of Dr Chas. R. Dryer,* all of these 
morainic lakes in Indiana "are geologically young, being confined to 
the very latest moraines of the glacial period. They are mere babes 
born yesterday and destined to die to-morrow. The present dominant 
race of men may pass away and leave these lakes still lying like bright 
jewels among the hills: but everyone is doomed to final extinction. 

"Stud. in Ind. Geog.• 1897,59. 
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'The hills are shadows and they flow 
From form to form, and nothing stands: 
They melt like mist, the solid lands, 

Like clouds they shape themselves and go.' 

But of all reatures of the landscape, lakes are the most ephemeral. 
As long as they remain they will continue to contribute to the service 
and delight of man. They red the savage with fish, but they reed 
the more highly developed man with beauty, and afford means ror 
that relaxation and healthful pleasure which the conditions of modern 
life demand." 

The drainage system of Lake and Porter counties is governed almost 
entirely by the topogmphy or the surface of the morainic region. The 
watershed or divide separating the basin of Lake Michigan from that 
The Water of the Mississippi corresponds very closely to the crest line 

Shed. of the moraine already traced. With two exceptions, all 
. streams which start south of that crest line find their way 

into the Kankakee, while all but one of those starting north of it 
flow into Lake Michigan. The exceptions noted are the branch of 
Deep River rising near Le Roy, which has been mentioned as cutting 
the crest east of Crown Point; and a branch of Salt Creek, which has 
its source in Bull's Eye Lake, north of Valparaiso, and flowing south­
ward and then westward around that city, unites with another branch 
which rises in the northern part of Morgan Township, and cuts the 
crest south or Emmettsburg. West Creek, rising near St. John's, 
flows southward, cutting the main crest between Hanover and Bruns­
wick. 

Just north of Cedar Lake, in section 23 (34 north, 9 west), is one 
of the best marked portions of the watershed in the two counties. A 
narrow ridge, not over three rods wide and six to eight feet in height, 
separates for a distance of 150 feet a marsh on the north from the head 
of a shallow ravine on the south. The waters or the marsh, which is 
fed by springs, flow, eventually, into Lake Michigan, while those from 
the ravine find their way, after many wanderings, into the Gulf of 
Mexico. The divide is also very narrow in Union Township, Porter 
County, just north of Lake Eliza, and again in section 34, in the south 
half of Jackson Township, between the head waters of Coffee and 
Crooked creeks. 

Aside from the Calumet and Kankakee rivers, all the principal 
streams which drain the two counties have their sources on or near the 
Dr . crest of the divide. These are, in Lake County, West 

a'l,nage. Creek, rising near St. .John's and flowing southward 
throllgh Hanover and West Creek townships; Cedar Creek, the outlet 
of Cedar Lake, flowing southward througb Cedar Creek Township, and 
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Eagle Creek, the outlet of a smaH lake northeast of Le Roy and flowing 
south. The waters of these three 3:r.e c(')llected by the Singleton ditch 
in the Kankakee basin. 

On the north of the divide one of the oranches of Deep River has 
its s(')'I,lTces in Fameher'"s Lake and in a marsh two mil€S nortl!twest 01 
Crown P(')int. This unites in the northeasterl'l C(1)rner of Center Town· 
sMp wit'&: tBe blla!Reh from n-ear Le Roy, and ftBwS l'!(}'JItheasteriy to th~ 
colln-ty line- abtmt :l' mite- eoutB.'east M W (I)(I)d"a1le~ Tlftce it llettr~ 
rrorth:west t(') the' mouth of Turkey Oreek, in seetiiclR I (3'0 north, g; 
west); tllence northeasterly through Hobart to neal' the station (')f 
Lake, where it again turns west and empties into the Calumet, iri 
section 14 (36 north, 8 west). Throughout its course from Woodvale 
northward it is a slow :!lowing, sluggish stream, with its bottom of clay 
or mud. In its waters the fresh water mussel, A1Wdonta !l"andi8 Say~ 

and allied mud-burrowing species exist in enormous numbers, while in 
the mill ponds at Woodvale and Hobart great masses of aquatic vege­
tation spring up and during the hot days of August and September 
decay and throw off a disagreeable odor. Since 1883 the amount of 
water at W oodvale has been sufficient only to run a corn mill, and all 
wheat has been ground by steam. 

In Porter County the streams south of the divide are Sandy Hook 
and Crooked creeks, both of which are of small size and sluggish in 
:!low. r1'he former has for its tributaries Wolf Creek, the outlet of 
Eliza and Quinn lakes, and the West Branch of Sandy Hook. These 
.drain Porter and the west half of Morgan townships. Two branches 
of Crooked Creek rise near the divide in the south part of Jackson 
r1'ownship, and a third is the outlet of Flint Lake. This stream drains 
Washington and the east half of Morgan townships and empties into 
Reeve's ditch in the Kankakee marshland. 

North of the divide are Salt Creek and Coffee Creek, the former 
being the larger and more important of the two, draining eastern 
Union and Portage, a part of northern Morgan, all of Oenter and most 
of Liberty townships; and- emptying into the Calumet, in section 31 
(37 north, 6 west). Its- waters are" sufficient in amount' to furnish power 
for three mills, one jus-t south of Valparaiso, another (Pierce's) in 
section 16 (35 north, 6 W€st), and a third (Gossett's) in section 21 
(36 north, 6 west). Above each of these the stream widens into a large 
mill pond, that at Gossett's being a mile long and a quarter of a mile 
w<ide. <Yo:.liee 'Creek rises on the crest of the divide in the south half 
of Jackson Township, and, flowing west of north, drains southwestern 
Jackson, northeastern Liberty and. a part of Westchester townships, 
emptying into the Calumet a little north of Cheeterton. Its current 
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in Jackson Township is more rapid than that of any other stream in 
the counties, and at Long's mill, in section 20 (36 north; 5 west) the 
supply of water is sufficient to turn a large turbine wheel the year 
round. Several small tributaries of the Oalumet drain the northern 
half of Jackson Township. 

III. KANKAKEE OR SOUTHERN REGION. 

All that area of the two counties lying south and southeast of the 
southern border of the Valparaiso moraine is comprised in this region. 
In Lake County this morainic border extends to the old northern shore 
line of the Kankakee Marsh and the area south of that line was, at 
one time, all overflowed or swamp land. In Porter County, about 65 
square miles of swamp land proper and 40 square miles of prairie are 
included within the region under consideration. The prairie portion 
lies 10 to 40 feet above the level of the main marsh and slopes gently 
down to it. Along Sandy Hook and Crooked creeks a strip of marsh 
land, in places two miles in width, extends a number of miles north­
ward into the prairie region, and the difference in level between the 
two is more abrupt. 

The Kankakee River, which forms the southern boundary of the 
two counties, is noted for its low banks, its sluggish current and the 

crookedness of its channel. From its source in a large 
Kt. T: marsh about three miles southwest of South Bend, St. .

kee an Joseph County, section 16 (37 north, 2 east), it flows in
River. 

a southwesterly direction through that county to the La-
porte County line, from which point it forms the boundary between 
thc counties of Laporte, Porter and Lake on the north and St. Joseph, 
Starke, Jasper and Nemon on the south. Crossing the State line near 
the southwestern corner of section 1 (31 north, 10 west), it flows a 
little south of west to Kankakee, Illinois, where it receives the Iroquois 
River from the south. Thence it flows almost due northwesterly to 
near the northeastern corn€r of Grundy Oounty, where it unites with 
the Des Plaines, the two forming the Illinois River. 

Between its source and the point where it crosses the State line, in 
the extreme southwestern corner of Lake County, the distance is about 
75 miles. Within this distance the stream is said to make 2,000 bends 
and to flow over a total length of 240 miles. According to the survey 
made by Dr. J. L. Campbell, in 1882, the difference in level between 
the source and the State line is but 97.3 feet, showing a fall of but 
1.3 feet to the mile. For this reason its waters, above the crossing 
of the Monon Railway, section 33 (32 north, 8 west), nave an almost 
imperceptible flow, and in many places wild rice, rushes, lily pads and 
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aquatic grasses so choke the channel as to cause the flooding ot the 
marshes during a summer freshet. Between the Monon Railway and 
the State line the velocity of the flow is greater, owing to a slightly 
increased slope and fewer bends. 

In Indiana the bed of the Kankakee is composed mainly of sand and 
fine gravel. But in a few places, as just west of Dunn's bridge, in the 
southeastern corner of Porter County, it contains rather extensive beds 
of coarse gravel. Only at one point, where visited by the writer, was 
stone seen in its bed. This was just across the State line in lllinois, 
where, in front of the residence of Daniel Parmlee, the current is 
more rapid than elsewhere noted, and a number of large bowlders 
are located near the middle of the channeL 

The amount of water which the river now discharges varies with 
the season much more than formerly. According to measurements 
made by Dr. CampbeU* in August, 1882: "'£he sectional area at the 
State line was 543 square feet, the mean hydraulic depth 4.5 feet, the 
calculated mean velocity 2.35 feet per second, and the volume of dis­
charge 1,271 cubic feet per second." This was during an average low­
water stage of the river. The least flow is during extreme cold 
weather, when the great marsh, which borders the river, and which 
acts as a sort of reservoir or feeder, is frozen solid. In 1882 there 
were almost 500,000 acres of this marsh land within the valley of the 
Kankakee. It resembled an immense sponge, slowly absorbing the 
water during the wet season and as slowly oozing it forth during the 
dry, so that the flow throughout the year was quite regular and uni­
form in amount. At present, on account of the drainage of a large 
portion of this marsh, especially in St. Joseph, Starke and Laporte 
counties, the water flows off much sooner after it falls and conse­
quently the river is higher during the autumn and spring floods and 
lower at other seasons than formerly. From careful measurements 
made for a series of 12 years at Wilmington, lllinois, it was found 
that the average volume carried by the Kankakee during the extreme 
high water was 30,000 cubic feet per second. t Since the partial drain­
age of the upper portion of the marsh there is little doubt b1j.t that 
during the spring floods the discharge across the State line is fully 
25,000 cubic feet per second. 

In 1872 Rev. T. H. Ball, of Crown Point, wrote of that portion of 
the Kankakee bordering on Lake County: "A river is known to be 
there. The blue line of trees marking its course can be discerned 
from the prairie heights; but only occasionally in midwinter or in a 

"'ReP. Upon Improv. Kank. River. 1882, 16. 

tSee Leverett.-Ann. Rep, U. 8. Geo1. SurY., XVII,I896, 740. 
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time o~ great drought can one come near its water channel. So far as 
any ordinary access to it from this county is concerned, it is like a 
fabulous river, or one the existence of which we take on trust."· 
Now, within Lake County, five north and south roads reach its borders 
through the marshes, while three wagon and two railway bridges span 
its waters. In Porter County six roads lead to it, and one railway and 
three wagon bridges cross it. 

The Kankakee marshes comprise the most extensive body of swamp 
land in ·Indiana. The original area of this marsh land in the seven 
counties drained by the Kankakee was, as already noted, almost a half 
million acres. For many years schemes of various kinds have been 
proposed, and hundreds of thousands of dollars have been spent, in 
endeavoring to reclaim a portion or all of these lands. State aid has 
been invoked and a large sum appropriated and expended in removing 

The a rock ledge at Momence, Illinois, but this was only a be-
Xi nkale .ginning, and, as yet, the end is not in sight. In Lake 
Mea ih ee County there exists, at the present time, 50,000, and in 

ar es. Porter County about 40,000 acres, which, for at least four 
months of the year, are covered with from one to five feet of water; 
and during four of the remaining months this area is an immense bog 
or quagmire. 

In these two counties the marshes occupy a broad valley between 
the border of the moraine and the channel of the river. The mean 
elevation of this valley is 90 feet above the level of Lake Michigan and 
160 feet above the waters of the Wabash River at Lafayette, Indiana. 
The surface of this marsh land is, for the most part, a great treeless 
plain, with an average slope of about 1.2 feet to the mile in a westerly 
direction. On the immediate border of the river there is a strip 
ranging in width from a fourth to one and one-half miles, which is 
heavily timbered. In the southeastern COrD.er of Lake and on adjacent 
territory in Porter County this timbered area widens and comprises 
about ten square miles. The only other timber is found on the 
so-called "islands" or "groves," whose surfaces rise 10 to 20 feet above 
the general level of the marsh. The largest of these in Lake County 
is Fuller's Grove, in sections 4 and 5 (32 north, 8 west), between the 
Griesel and Singleton ditches. It is one and a half miles long by 
one-third of a mile in width. Others are Oak Grove, south half ot 
section 16 (32 north, 9 west), and South Island, in sections 13 and 24 
(32 north, 8 west), each of which are about one by one-quarter miles 
in area; Beech Ridge, section 9 (32 north, 7 west); Ridge Island, 
sections 10 and 11 (32 north, E west); Crab-Apple Grove, section 19 

'"Lake County. 1834-1872.16. 

http:1834-1872.16
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(32 north, 9 west), and others, are smaller. All were once covered with 
a heavy growth of oak, hickory, black gum and other timber, the hest 
of which was long ago removed by the early settlers along the northern 
border of the marsh. The surface of these islands, when cleared, 
becomes fair grazing lands, but the soil is in general too sandy for 
cultivation. On the majority of the "islands" are houses, in which 
dwell the owners or renters of the surrounding marsh lands. 

The open marsh is covered with a rank growth of wild grasses, 
bullrushes, sedges, reeds, wild rice and other semi-aquatic vegetation. 
Over a large area which has been sufficiently drained much of this 

growth is a~nually cut, either for bedding or marsh hay. 
Vegetation In other places the surface is either too rough, being cut

of the 
up with sloughs and bogs, or never drys sufficiently to Marshes. 
allow teams to pass over it. Oftentimes, after a long 

drouth, thousands of acres are burned over by a fire which sweeps 
along with great rapidity, consuming everything in its path. 

Between the woodland oordering the river bank and the marsh, 
as well as around the margin of most of the islands, there are dense 
thickets of elbow brush, Cephalanthus ooeidentalis L., willows, swamp. 
dogwoods, soft and red maples and other swamp-loving shrubs. These 
grow so densely that a person has no little difficulty in forcing his 
way among them. In some places, as at Stowell's ranch in south­
eastern Porter, sections 1 aI).d 2 (32 north, 5 west), and at Gales, in 
southern Lake, section 26 (32 north, 9 west), large areas of land whose 
soil is a rich sandy loam rise above the surrounding swamps. These 
areas were less heavily timbered than the islands above mentioned, 
and comprise valuable farming lands .. 

In general the soil of the marsh is a 'dark, sandy loam, :very rtch in 
arganic matter. For century upon century a thick mass of vegetation 
has fallen and dc>cayed, and mingled with its remains have been ,the 
particles of sand and clay brought down as sediment by the overflqw-. 

ing Witters. No richer soil occurs in. the State, and its 
Soil d€pth in many places is- from three to five and even six of the feet. Like all soils composed of similar materials, it is.

Marshes. 
very porous ;and has the power of taking up and retaining 

Jarge quantities of water .. Beneath the soil is a sand, darker colored 
and containing a greater mixture ·of calcareous and earthy matter 
than that found near th€ shores of Lake Michigan. Wh.en throWIl. 
up by the. dredge it p&Cks and becomes hard, fonning excellent road­
beds wherever it has been put to that use. Below the sand are layers 
ci fine grave] and below that the omnipresent bltle clay of the older 
glacial tills lies next aoove the surface·rock. 
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Ail of the materials lying between the blu€ clay and the soil are 
the sedimentary deposits of a great post-glacial river, for the valley 
itself doubtless owes its origin to the flow of waters which followed 
the melting of one of the later retreating iee sheets. This flow was at 
o .. if first sufficient in volume and velocity to erode the present
KJ.n::::::e valley to quite a depth through the underlying clay. 
~alley e Later, on aeeount of a diminution in the supply of water, 

. as weB as the gentleness of the slope, the current became 
too sluggish to erode much deeper {)r to carry.coarse material, and 
only the nner sediment was brought down. From a still farther 
diminution in the water supply, as well as by the building up of a 
&edimentary dam near the western end of the valley, the water for 
a long period eeased to flow, and a lake of shallow depth resulted. 
Where the waves or currents of this lake washed against the higher 
portions of its bed, or its shores, accumulations of sand and mud were 
thrown up from its bottom. These increased in size, and, rising above 
the water, became covered with trees. The surface of these "sand 
i~lands" has ever since remained above the flow of waters and, as a 
consequ(mce, their soil lacks those rich organic constituents, formed 
by the decay of aquatic plants, which are possessed by the soils of the 
surrounding marsh. 

Again, by a new accession of water from the northwest, the .barrier 
at the foot of the valley was washed away and the river of the present 
had its beginning. * At first its waters flowed the full width of the 
valley, but in time their volume decreased and a portion of the river's 
bed became bare in summer. Over this a vegetation sprang up and de­
cayed. A soil was started above the sands and was added to each year 
by the deeay of the summer's vegetation and the sediment brought 
down by the overflow in spring. The main current of the stream was 
thus gradually narrowed until it reached its present size. The annnal 
overflow is yet sufficient to cover the porous soil and to fill its every 
interstice with water, which, on account of the gentle slope, cannot 

-flow rapidly away after the subsidence of the flood. Thus the valley 
-remains a marsh, and will so remain until a complete system of drain­
age furnishes a more rapid outlet for the waters which are absorbed 
during the annual overflow. 

Quite a percentage of the marsh land in the two counties has been 
-already partially reclaimed by large ditches either dredged by private 
enterprise or by assessment against the adjacent lands. In Porter 
County the largest of these is R.eeve's ditch, beginning on the county 

o This alternate increase and decrease in the volume of the water may have corre" 
sponded in time with the increase and decrease in the waters of Lake Chicago, already 
noted. 
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line, in the southeast quarter of section 24 (33 north, 5 west.) Thence 
it runs southwestward across section 25 and then due west to Grand 
Junction, east half of section 36 (32 north, 6 west), where the old 

mouth of Crooked Creek unites with the Kankakee. A
Drainage 

mistake was made in the construction of this, as in severalof the other of the large ditches, in that the sides were left almost Marshes. 
perpendicular instead of with at least a 45 deg. slope. As 

a result, freezing has caused the sides to slough off and partially fill the 
ditch, so that it only serves as a drain in wet weather. 

In Lake County the Singleton ditch is the main one, the others 
being tributary to it. This ditch extends from Eagle Creek, in section 
29 (33 north, 7 west), in a generally southwesterly direction to the 
river, crossing the State line near the southwest quarter of section 25 
(32 north, 10 west). It was begun in 1882 and completed in 1886; 
being constructed under the general ditching laws, with an average 
assessment of about $2.00 per acre on all lands between the river and 
the north margin of the marsh. It was 20 feet in width by 5i feet 
to 7 feet in depth, but its sides were too abrupt, and it now needs 
re-dredging throughout its full length. By its construction a large 
acreage of the marsh was reclaimed sufficiently for the cutting of wild 
hay. Along the northern border minor secondary ditches soon allowed 
the raising of cereals on a strip a mile or two wide. 

The Brown ditch was constructed in 1888, mainly as a shore ditch 
to prevent the spreading of water from the river northward. Through 
it the water flows in all seasons, even .in great drouths. In length 
it is about 14 miles, extending from section 4 (32 north, 7 west), to the 
Singleton ditch, near the west end of Ash Grove, section 29 (32 north, 
9 west). Other subordinate ditches are Griesel's and Ackerman's, 
shown on the accC!mpanying map. 

The report of Dr. J. L. Campbell on the drainage of the Kankakee 
marshes, published in 1882, has become very scarce. It is thought 
best, therefore, to incorporate in this connection the conclusions and 
recommendations of Dr. Oampbell relative to the draining of those 
portions of the marsh lands lying in Porter and Lake counties. These 
conclusions were based on an accurate survey of the entire region, 
made by authority of an act of the Legislature, apprpved April 11, 
1881. Under the head of "General Improvement," Dr. Campbell 
says:* "The drainage and recovery of the Kankakee marshes will in~ 

.... Report Upon the Improvement of the Kankakee River and the Drainage of the 
Marsh Lands in Indiana.. • 1882.l5. 
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clude: First, the construction of a better main channel 
Campbell'lI than now exists, for the flow of the river; second, the 

Report straightening and deepening of the beds of the streams 
on the which empty into the main stream; and third, the digging 

Drainage of a large number of lateral ditches through the swamps 
K:!:::::ee to the improved channels. 
Marshes. "The portion of the work which seems properly to be­

long to State and National supervision is the improvement 
of the main channel of the river. The other parts of the work may be 
left to the owners of the land, to be executed under our general drain­
age laws." 

For convenience in describing the necessary improvements, the river 
and marsh lands were divided into seven divisions. Of these, the con­
clusions regarding divisions III., V. and VI. are those which are 
quoted, since they deal with the drainage of the lands in Porter and 
Lake counties. * 

"DIVISION III. extends from the terminus of Division II. at the 
mouth of Mill Creek, section 7 (34 north, 2 west), by a new channel, 
to Grand Junction, at the mouth of Crooked Creek, section 36 (33 
north, 6 west). 

"The Kankakee River below the mouth of Mill Creek has a belt of 
timber along its banks, which would make the cost of straightening 
the river very great. 

"The great deflection of the river from the general direction of 
the valley makes it important to shorten the distance by a' new channel. 

"The line proposed for the improvement lies in a remarkable part 
of the valley. The line will be clear from timber obstruction, except 
about one and a half miles at the lower end, where it passes through 
the belt of river-bank timber into the old channel. The line lies for 
the most part in a series of deep marshes, now impassable, and well 
known in the neighborhood as a deep slough, sand channel, etc ..... . 
The new channel will take the greater part of the water of the im­
proved river above 11m Creek, and all the surface drainage on the 
north side in Laporte and part of Porter counties. The length of the 
division will be 21.5 miles. 

"The proposed dimensions for the new channel for this division are 
at the upper end-width of bottom 27 feet, width at top 51 feet, depth 
8 feet, area of cross section 312 square feet. At the lower end-width 
at bottom 33 feet, width at top 57 feet, depth 8 feet, area of cross sec­

o Division IV. was subordinate to III., and included the improvementcf Yellow River 
and the present channel oithe Kanka.kee alonl: the line of Division m .. for the purpose of 
draining the territory south of that river. The estimated cost of this division was 180.000. 
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tion 36() square feet. The mean measure will be-width at bottom 30 
f€€t, width &t top 54 feet, depth 8 feet, area of cross section 336 square 
feet. 

"These dimensions will give-mean hydraulic depth 5.23 feet, cal­
culated mean velocity 2.405 feet per second, me;n volume of discharge 
808.4 cubic feet per second. The volume of discharge at the lower 
end will be 878.4 cubic feet per second. 

"The mean dimensions will give-for each linear yard 371-3 cubic 
yaros, for each mile 65,707 cubic yards, for the division 21.5 miles, 
1,412,700 cubic yards; the cost of which, at 7 cents per yard, will be 
$98,889; or, at 10 cents per yard, $141,270." But 6.75 miles, or 
443,522 cubic yards, of this division lie in Porter County. This, at 
7 cents per yard, would cost $31,046, or, at 10 cents per yard, $44,352. 

"DIVISION V. extends from Grand Junction, section 36 (33 north, 
6 west), by a new ehann:el, to a point in the river in section 33 (32 
north, 8 west), near the bridge on the line of the Indianapolis & Chi­
cago (Monori) Railway. . 

"At Grand Junction, the new channel or the Upper Kankakee, the 
old channel or the Yellbw River section, and Crooked Creek, unite· 
their waters and form the enlarged lower river. 

«From Grand Junction to the State line., and ~to Momence, Illinois, 
there is plenty of water for the purposes of navigation, and it is de­
sirable that the improyement below Grand Junction should be made 
with reference both to drainage and navigation. The route proposed 
for the new channel will be through the open marsh, entirely free 
from timber obstruction, except one mile of river-bank timber on the 
west end, and is admirably located with ref\irence to the drainage of 
some of the deepest marshes in the ~entire valley. 

"Another route may be adopted, nearly, if not quite, as good as the 
one proposed, by running the new line more directly west after it 
enters Newton County, and terminating in the river north of the point 
above mentioned; thence by the straightened river to the terminus at 
the State line. The cost of the two routes will be about equal. The 
length of the division will be 16 miles. 

"The dimensions proposed for tbe new channel for this division 
are-at the upper end, width at bottom 3£ feet, width at top 63 feet,. 
depth ~ feet, area of cross section 445.5 square feet. At the lo~er 
end-width at bottom 42 feet, width at top 69 feet, depth 9 feet, area 
of cross section 499.5 square feet. Mean measure-width at bottom 
39 feet, width at top 66 feet, depth 9 feet, area of cross section 472.5· 
square feet. 
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"These dimmsio:na will give-mean hydxaulie depth 6.06 feet; cal­
culated mean velocity 2.'1 feet per second, volume of discharge 1,275.7 
cubic feet per second. The volume of discharge at the lower end 
st.ation will lNil 1,358.6 cubic feet per second. 

''The mean dimensions give for each linear yard 52.5 cubic yards, 
for each mile 92,400 cubic yards, for the division (16 miles} 1,478,400 
.cuhic yards; thil cost of which, at 'I cents per yard, will be $103,488, 
aT; at 10 cents per yard, $147,84G-. 

"The old channel of the river below G,rand Junction receives no, 
important cr.eek, and only a small expenditure will be required to' 
keep this channel open for its limited drainage area." 

"DIVISION VI. extends from the terminus of Division V., along 
the general line of the river to the State line. 

"The increased velocity of the river in this division, owing to its 
increased slope and the general direction of the stream, make the 
improvement desirable along the general line of its present flow. 

"A new channel in section 33 (32 north, 8 west),' one mile in length, 
,and a similar one, chiefly in sections 1 and 2 (31 north, 9 west), two 
and a half miles long, will be requi!,ed. The dimensions of these new 
channels are estimated the same as in Division Y-per mile, 92,400 
cubic yards---3i miles, 323,400 cubic yards; and their cost, at 7 cents 
per yard, w-ill be $22,638, or, at 10 cents per yard, $32,340. 

"The other improvements in this division will consist in a general 
straightening of thc channel, the removal of timber obstruction and 
dredging the channel to secure an additional depth of two feet, the 
estimated cost of which will be $69,000'. 

"The estimated' length of the division after the improvement has 
been made will be 15 miles. 

"In addition to the cost of construction, tb'e 'question of maintenance 
of the new chaimelrequires consideration.' The same causes which 
produced the present crooked 'river will, in a less degree, affect the 
straightened stream; and continued care will be' required to preserve 
an unobstructed flow. 

"If we assume that the river now has an 'approximately stable hed, 
the result mainly of the free action of natural forees on the sandy 
soil, it is evident that any increiise of velocity will affect this stability 
and introduce a disturbing element which will" require special 
attention. 

"The hanks of the new' channel will likewise deliver quantities of 
sand into the cu~rent until 'they assume their proper angle of rest and 
,are protected by grass or other vegetable growth,. 
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"The lateral ditches will also bring down masses of sand, which 
will, if left uncared for, form bars where these ditches empty into the 
river. 

"To meet these difficulties it will be necessary to keep at work one 
or two dredging machines until the new channel has assumed a par­
tially stable condition. 

"Grass grows most luxuriantly in all parts of the Kankakee Valley, 
and from this cause we may expect that the banks will be covered very 
rapidly. After the drainage has been once accomplished and the lands 
brought under cultivation, there will be a great diminution of the 
volume of water to be carried off. 

«The absorbent power of the reclaimed land and the evaporating 
surface will be increased, and the quantity of surplus water will be 
proportionally diminished. 

"The diminished volume will give a relative increased capacity, with 
less depth, and thus by degrees the new channel will become stable, 
while at the same time it fulfills all the requirements for complete 
drainage." 

The minimum cost of the improvements for draining the Kankakee 
marsh lands west of the mouth of Mill Creek was thus estimated by 
Dr. Campbell to be $294,015, and the maximum $390,450. Subtract­
ing from these two amounts, respectively, $67,843 and $96,918, the 
estimated necessary cost of that portion of the excavation lying in 
Laporte County, we have $226,172 and $293,532 as the estimated 
maximum and minimum cost of all improvements between the east 
line of Porter County and the St.ate line. 

From the Porter County line t.he new channel could be extended 
eastward to connect with the present river at Lougee's wagon bridge, 
section 24 (33 north, 4 west), a distance of three miles. Assuming 
Dr. Campbell's figures of the mean excavation to the mile for Division 
III. to apply to this extension, its cost would be $13,798, at 7 cents per 
cubic yard, or $19,712, at 10 cents. The total cost of draining the 
lands would, therefore, according to Dr. Campbell's plans, be between 
$239,970 and $313,244. In addition to the marsh lands north of the 
river, fully 70,000 acres would be reclaimed in Jasper and Newton 
counties on the south, so that the cost would be less than $2.00 per 
acre for the 160,000 acres in the four counties. 

Taking into consideration their proximity to Chicago and the excel­
lence of their soil, there is little doubt but that these lands, if perma­
nently drained, would command from $40.00 to $60.00 per acre. It 
would seem, therefore, that private enterprise would' have long since 
provided for their drainage. But in this instance private enterprise 
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has been waiting for State aid, which has been granted only to the 
extent of partially removing the barrier of rock at Momence. If the 
State would appropriate $300,000 for straightening the river and 
reclaiming the lands, it would be only a loan of money; soon to be 
repaid, for the increase in the taxable- value of those lands would 
soon bring back to her coffers far more than the amount expended. 
The principal reason why such an appropriation is not made doubtless 
lies in the fact that the .lands are, for the most part, owned in tracts 
of from one to ten thousand acres, iustead of by many individuals. 
'I'he people of the State do not believe in increasing the wealth of 
these speculative owners by temporarily taxing themselves. Still, as 
a business enterprise, the State would, in time, be largely the gainer, 
and a portion of her area now practically valueless would soon he 
kn.own as the garden spot of northern Indiana. 

GENERAL FEATURES. 

Although the prairies of the two counties belong, for the most'part, 
to the morainie region, their eonsideration has been purposely omitted 
until after that of the Kankakee marsh, since that marsh is but an 
embryo prairie; i. e., a prairie now in the course of formation. 

We have already noted the fact that the irregular deposition of 
drift gave rise to the hasins of morainic lakes. Where these basins 

are deep valleys or pot holes, they still contain water.
Prairies. 

Where large areas were covered with but a shallow depth 
of water, those areas were first lakes, then swamps, and finally prairies. 
The change from one to the other was gradual, and in many places 
is still going on. 

Near the close of the glacial period the surface of the morainic area 
of Lake and Porter counties contained a number of large shallow 
basins, which were covered by the melting waters of the glacier. For 
many, perhaps thousands of years, the waves piled up sands from the 
deeper portions of these basins into the "sand islands," or present 
wooded groves, which here and there dot the prairies. Everywhere 
in the shallow water aquatic plants were slowly decaying, and their 
organic matter, mingling with the fine sediment which was constantly 
settling, gave rise to that peculiar soft black mould or loam which 
forms the main portion of typical prairie soil. Aftel' a time, by evapo­
ration and other causes, the \vater was removed from the surface of 
each of these shallow lakes, and a swamp resulted. This in turn gave 
way to a wet prairie, and this to a dry prairie with a compact sod of. 
grasses. As long as the earth was covered with water no seeds of trees 

5-GEOL. 
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would germinate. Neither would they germinate after the water dis­
appeared, for the soil was too full of humie aeid formed by the de­
caying of the aquatic plants. Finally the sod became so thick and 
tough that if the conditions of germination had been favorable the 
rootlets of the sprouting seed could not have penetrated it. These rea­
sons are responsible for the treeless condition of all typical prairies. 

In passing back from the margin of the Kankakee marsh lands 
towards the higher prairies on the moraine, the wet and dry prairies 
merge by such insensible degrees that it is very difficult at times to 
fix a point of separation between them. The surface appearances are 
very much the same. '1'he plants are all herbaceous and belong prac­
tically to the same families, differing only in that some prefer dry and 
others moist situations. The likeness of the soil is still more striking. 
The same kind of sub-soil is overlain by the same black spongy mould. 
The "islands" of both marsh and uplaIl:d prairies are also essentially 
the same in composition and in the kinds of timber which cover them. 
No o!le who carefully compares the characters common to both can for 
an instant doubt but that the origin of the one has been similar to that 
of the other. 

The greater irregularity of surface in the upland prairie which 
causes it to be termed r()lling, is due in part to irregular deposition of 
drift, the deeper parts of the lakes having been over the lower portions 
of the present prairie, and in part to the erosion of the waters as they 
slowly found their way· through the countless lagoons of the swamps 
to lower levels. 

In several places in the two counties small prairies have been formed 
by the work of beavers. Dams were thrown up. Ponds or small 
lakes were formed, and the sand from the bottom of these lakes was 
washed out in several localities about their margins. Beaver Dam 
Marsh, northwest of Orown Point, in section 1 (34 north, 9 west), 
now in a transition stage between a swamp and a prairie, is {tn example 
which may thus be traced to the work of beavers. The sand along the 
road which runs across the marsh was washed up from the bottom of 
the lake, where it was originally deposited as a part of the Valparaiso 
moraine. 

The principal prairies of Porter Oounty are Twenty Mile Prairie, 
in Portage and Union townships; Morgan Prairie, in Morgan Town­
ship, and Horse Prairie, in Porter Township. In Lake Oounty, Rob­
inson's Prairie, llear the center; Lake Prairie, in the southwest, and 
Eagle Oreek Prairie,.in the southeast, are the largest, most fertile and 
most beautiful. 

http:Prairie,.in
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When the two counties were first settled the wooded islands and 
the timbered uplands, with their clayey and sandy soils, were con­
sidered more valuable than the prairies. The settlers had come from 
well-timbered countries and had the erroneous belief that land that 
would not produce trees would not produce cereals. Many of the 
prairies, as Twenty Mile Prairie, Whippoorwill Prairie, and much of 
Morgan Prairie in Porter Oounty, and those on the northern half of 
the morainic region in Lake Oounty, were wet prairies, and for years 
yielded only swamp hay and pasture . 

.A.t present the prairie soils are eonsidered far more valuable than 
those of the woodlands. The elements entering the former through 
the medium of decayed aquatic plants and animals have been in proper 
proportion and in strlficient quantity to give them extraordinary fere 
tility. Their depth is so great that successive crops of the same kind 
can be cultivated year after :year; the lower portions being as rich in 
the necessary elements of plant food as are the upper. 

FARM PRODUCTS. 

Especially are these prairie soils suited to the production of grass 
and hay. As natural meadows, they fed for centuries countless num­
bers of buffalo and deer. They now yield for the domestic animals 
of man thousands of tons of the best of timothy and wild hay. 

R In 1896 Lake Oounty ranked second and Porter Oounty 
p od a~. third among the 92 counties in the State of Indiana in the 

(' ue wn. production of timothy hay. The former produced 36,560 
acres, yielding 49,356 tons;* the latter, 25,570 acres, yielding 34,438 
tons. This does not include the upland prairie hay nor the lowland 
marsh hay. Probably as many or more tons of the latter are produced 
than of the timothy, though statistics are not available. Thousands 
of acres are annually cut, stacked, baled and shipped to Ohicago. If 
the yield of timothy hay is short, good prices are realized. If timothy 
is plentiful, much of the marsh hay must be sold for bedding anil 
packing at lower prices. Wild hay from upland prairies ranks next 
to timothy in quality, and sometimes brings even a better price. The 
largest hay fields in the State are in these two counties. In the nortll­
east corner of Pleasant Township, Porter Oounty, in 1897, were two 
full sections-1 and 12 (33 north, 5 west)-of raw prairie in one field. 
every foot of which was mowed. Another field, containing 2,000 acreR, 
formerly In meadow, but now pastured, lies north of Fuller's Island, in 
Oedar Oreek-Township, Lake Oounty. It has been partially reclaimed 
by the Griesel and Singleton ditches. 

~ Allen County ranked first by a very small margin, producing 36,826 acres and 49.115 
tons. These figures are from the 12th Report, Indiana Dept. ofStatietjc8, 1896, 486. 
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'1'he prairie soils also yield bountiful crops of corn and oats, but 
wheat is not a success, especially in Lake County, where, in 1897, 
P ad 11: but 809 acres, yielding 12 bushels per acre, were produced. 
/ GU . ~n The freezing of the soil causes it to "heave" and throw 
o erea. out the roots of the plant, and the latter winter-kills. In 

Porter County, especially on the uplands of Washington, Jackson, Lib­
erty and the eastern half of Center townships, a much larger acreage 
is sown; the average for the last three years being about 12,000 acres, 
with an average yield of nine bushels to the acre. 

Much of the sand-covered area of the two counties, now considered 
waste land, will be found to be admirably adapted to the raising of 

& u small fruits and certain vegetables. Wherever wild berries 
F: :;: nd and wild grapes grow luxuriantly, there, with a little care, 
VrUetab~ can tame ones be successfully cultivated. Within recent 

eg . years the growing of strawberries has been carried on to 
quite an extent on the sandy lands in the vicinity of Furnessville. 
'1'his fruit is especially suited to a sandy soil, and hundreds of acres 
could be grown in the Calumet region on land which now produces 
nothing but weeds. Where they havc been planted and given proper 
attention they have yielded bOlmtifnlly and have found a ready market 
in Chicago. The raising of raspberries has also proven successful in 
the same vicinity, as well as on the sandy lands southwest of Kouts, 
in Pleasant Township, Porter County. 

On the crests and slopes of the higher sand ridges along the shores 
of Lake Michigan wild grapes grow abundantly, and the fruit reaches 
a large size. The vines spring, apparently, from a mass of pure dry 
sand. But a careful examination will soon show that only the surface 
of the sand is dry. Six or eight inches below the surface there is 
moisture even in the dryest of seasons. It rises, by capillary attraction, 
from the very base of the ridge or dune, and the surface itself would be 
moist were it not for the constant evaporation. Moreover, the sand is 
not pure silica, but contains sufficient cal~areous and organic matter 
to furnish" plentiful food for the wild grapes, wild grasses and numer­
ous shrubs and trees which spring from its surface. That tame grapes 
will thrive and yield abundantly on these sands has been proven by 
Mr. A. Stamford White, of Chicago. In 1894 he planted' in Concord 
grapes three acres on the southern slope of a sand ridge, in section 3, 
Pine Township, Porter County. On September 10th, 1897, each vine 
was loaded with as fine fruit as one could wish, which was just ripen­
ing. The only drawback was due to the exceptional drouth of that 
season, which had caused the leaves of some of the vines to shrivel 
and drop, and so exposed the fruit to the blistering rays of reflected 
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sunlight. This would not happen in an ordinary season. Numerous 
peach and cherry trees had also been planted on the same ridge and 
were growing thriftily, but were yet too young to bear. Plum trees 
will also doubtless bear well, since many clumps of wild trees were 
noted on the "sand islands." Wild huckleberries grow plentifully in 
the Calumet region, and from Tolleston a thousand bushels a year 
were formerly shipped.* The huckleberry seems .to be especially 
adapted to the sandy ridges, and is one of the most prolific and highly 
esteemed of the wild midsummer fruits. . 

The more level sandy areas, when first cultivated, produce for a few 
seasons excellent sweet potatoes, watermelons and pumpkins. By a 
careful system of fertilization a plentiful yield of all vegetables which 
flourish best in a sandy soil could be obtained. This has been proven 
in a locality along the Monon Railway, south of Hammond, where, 
for several seasons, hundreds of carloads of night soil have been 
shipped from Chicago 'and used as a fertilizer. As a result, an abun­
dant yield of vegetables has been obtained from land once thought 
to be barren. 'rhese are in turn shipped to the Chicago market, thus 
furnishing a pointed example of that constant circulation of matter 
forever going on. 

In the marshes wild cranberries grow indigenously, and when the 
season is not too dry excellent crops are produced. Much of the 
marsh land now uncultivated could be made to yield a handsome 
revenue if planted to this fruit. The largest, best-flavored and high­
est-priced berries can be readily grown on drained marsh land which 
has been properly prepared by cultivation so as to remove the natural 
growth of bushes, weeds and grass; and which can be flooded in 
late autumn and early spring. Where muck ·underlies the sod the 
latter should be removed and about iour inches of sand mixed with 
the former: since the muck alone produces plentiful vines but few 
berries. Four years are necessary for the plant to come into full bear­
ing, when the yield is from 100 to 1.')0 bushels per acre, the wholesale 
price of the better berries being seldom les8 than $2.00 'per bushel. 

. Plentiful water for flooding the marshes can be readily obtained- by 
putting down driven wells and equipping them with windmill pumps. 
By this means also water in unlimited quantity can be had for irri­
gating fruits and vegetables gTown on sandy lands adjacenttoihe 
marshes. Large areas of the marsh land now uncultivated will also 
produce paying crops of peppermint and celery, both of which plants 
require rich, moiat soil for their successf.ul raising. 

"Ball, Rev. T. H.-Lake CQunty, 1884, 159. 

http:successf.ul
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Next to hay, the most valuable farm product of the two counties is 
milk. Among Indiana counties, in 1897, Lake ranked third, and Por­
ter fifth, in number of milk cows, there being in the former 9,832 and 
in the latter 8,218. '" 

The numerous railways passing through the counties to Chicago 
have each one or more daily "milk trains," which stop at platforms 
Pd' erected at intervals of two or three miles and gather up 

:0 ;;::n the liquid product for the Chicago market. The demand 
q, t. for milk in that city is constantly on the increase. The 

cash return thereior is sure, profitable and quick to reach the pro­
ducer's pocket. As a result, the number of dairies in the two counties 
is constantly increasing, while the acreage devoted to the raising of 
cereals grows proportionally less. 

Fifty years ago Lake and Porter counties contained much valuable 
timber, but the older and larger bees have almost all been removed, 
and what remains is mostly "second growth." As already noted, the 

Timber. wooded groves or "sand islands," of both the prairie and 
the marshes, are thickly covered with small-sized black oak, 

QU6reus velutina Lam., white oak, Q. alba L., bur-oak, Q. macrooorpa 
1fichx., and in places the shell bark and piguut hickories, Gtlrya alba 
Nutt., and G. poreina Nutt. Much underbrush exists among these 
trees, and about the borders of the islands, especially sassafras, hazel, 
crab-apple and hawthorne shrubs. 

On the sand hills along the northern bonler, notably in Porter 
Oounty, grew many large-sized white pine, and black and white oaks, 
but sawmills ·were erected in several localities on the lake shore, and 
the hills were soon stripped. The gray or northern scrub pine, Piml8 
banksiana Lambert, now far outnumbers the white pine in that region. 

No hard or sugar maple trees and but few beech grow indigenously 
in Lake Oounty, but on the clay uplands of Jackson and Pine town­
ships, in Porter, they are found in numbers. Here, also, grow red oak, 
Q. rubra L., shingle oak, Q. imlrrieari.a Michx., and the wild cherry. 
Sycamore, river or red birch, Betula nigra L., and the soft or silver 
maple, occur along the banks of the Kankakee and the Little Oalumet, 
but they do not reach the size which they attain in central Indiana. 

MINERAL PRODUCTIONS. 

Porter and Lake are pre-eminently agricultural and manufacturing 
counties and contain but few mineral productions of value. No coal 
or building stone occur within their hounds, and n-either natural gas 

,. Allen County was first with 11,002; Marion second. with 10,016, and St. Joseph fourth, 
with 8,7HI. 
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nor petroleum have as yet been found. Deposits of clay suitable for 
making pressed front brick, terra cotta lumber and other 

Clay. 
high-grade clay products are located near Hobart, Porter 

and Chesterton, on the Deep and Calumet rivers. Clay suitable for 
ordinary brick and drain tilc occurs in a number of localities in the 
morainic region. 'rhese deposits are described in detail in another 
paper in the present volume. 

Molding sand of excellent quality occurs in abundance at several 
localities in the two eounties. '1'he best-known deposits are on the 
lands of L. H. Robbins and Theodore Swear, near McCool, Porter 

County, ,sections 7, 8 and 17 (36 north, 6 west). These
Mold'ing
Sand. deposits occur over the greater portion of the three sections, 

and shipments have heen made from them for six years. 
In 1897 a carload a day was shipped from the Swear land (section 17) 
to the Illinois Steel Company, at South Chicago, and four cars a week 
from the Robbins land to foundries in Chicago. The owners haul the 
sand to McCool and load it on the cars, receiving from $7.50 to $10.00 
per carload at that station. The principal bank on the Robbins land, 
one-half mile northeast of McCool, showed the following exposure: 

Soil .......................... . ............•.......1 foot. 
Fine grained buff clay containing much silica or free 

sand-"loam" ..................... . ..............2 feet. 
Coarser, darker molding sand .. ; ......... , " .........3.5 feet. 

'The silll is stripped; the "loam" separated from the molding sand 
and sold for lining ladles and cupola furnaces, and the molding sand 
for making castings. Each foot in thickness yields about 70 carloads 
per acre. 

Southeast of Valparaiso, in southwest quarter of section 3-1 (35 
north, 5 west), and north half of section 3 (34 north, 5 west), 
are also deposits of molding sand, much of which has been shipped to 
Chicago in recent years. '1'he main deposits are close alongside the 
"Nickel Plate" Railway. '1'he sand here is a dark brown, averages 
from two and one-half to three and one-half feet in thickness, and is 
overlain by six inches of soil. On the roadside one-fourth of a mile 
east of the Methodist Church, near the center of section 15, Washing­
ton '1'ownship, Porter County, is also an exposure of molding sand, 
deeper-red in color and three feet in thickness. It underlies six inches 
of soil and overlies a thick deposit of ordinary sand. 

In I;ake County the only deposit of molding sand noted was one 
and a half miles southeast of Hobart, on the land of William Frank, 
southeast quarter of section 33 (36 north, 7 west). Where exposed, 
this deposit is from eight to ten feet thick and is overlain by eight 
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inches of soil. It has been tested in Chicago and in the foundry at Ho­
bart, and is pronounced of excellent quality. 'fhe Nickle Plate Rail­
way runs within one-eighth of a mile of this deposit, which doubtless 
covers the greater portion of the quarter section. The following 
record of a bore put down 200 yards south of the above exposure was 
furnished by Mr. Frank: 

Soil .......................... ................... 1 foot. 

~Iolding sand-heavy .......... .................. 4 feet. 

Molding sand-lighter ..................... ........ 4.5 feet. 

Blue sand ........................................ 6 feet. 
Blue clay ........................................ 76 feet. 
Blue sand and clay mixed. . . . . . . . . . . . . . . . . . . . . . . . .. 96 feet. 

Total .................... . ...................187.5 feet. 


Both this deposit and the one near McCool are within the. area at 
one time covered by the bay of Lake Chicago, mentioned on page 33, 
and were doubtless deposited by that sheet of water. 

Peat exists in quantity in many of the marshes of the two counties. 
In Lake it is especially abundant in the dady Marsh, northeast of 

Peat Dyer. In Porter, the marsh north of Furnessville and the 
d B one along Sandy Hook Creek, in Morgan Township, con­;,n c:,g tain it in great abundance. It is formed by the partial 

ron e. decomposition of plants beneath the surface of the water. 
The gaseous constituents of the plants mostly escape, but the carbon 
is left behind. The decay of the plants is prevented by the water, 
which shuts off the free oxygen of the air, the main agent of all decay, 
and also by a peculiar antiseptic property which peat itself possesses. 
Each generation of plants takes gaseous carbon dioxide from the air, 
solidifies it within the plant body, and then adds it to the soil. A bog 
is therefore composed of the solid matter of thousands of generations 
of plants. The peat can be readily cut, dried and pressed into a valu­
able domestic fuel. At one time quite an industry of this kind was 
startedat the Cady Marsh, but cheap coal, brought in by the many rail­
ways, has brought it to an end. 

Beneath the peat bogs, especially in the Calumet region, there 
usually occur great quantities of limonite or bog iron ore. In the 
marsh north of Furnessville masses of it weighing many hundreds of 
pounds have been unearthed. 'rhis ore is too impure, however, to 
compete with thc hematite and other high-grade iron ores of the Lake 
Superior, Missouri and Georgia mines. At onc time a large blast 
furnace for reducing the bog ore of the Kankakee region was in opera­
tion at Mishawaka, St. Joseph County? but, like a number of others in 
central and southern Indiana, it has long since gone out of blast. 
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Gravel suitable for road purposes should be found in quantity in 
the higher ridges of the morainic region, but a careful search has not, 
as yet, revealed its presence. It is plentiful in the clay soil of the 

Gra'vel. uplands, and seems to have been scattered through this 
soil and not accumulated in vast beds as in the moraines 

of central Indiana. The largest deposit noted in Lake Oounty was 
near West Oreek, in section 7 (32 north, 9 west). It was excellent in 
quality, but was but two and one-half feet thick, and was overlain 
with three feet of earth and underlain with coarse sand. It is my 
opinion that careful investigation will yet reveal large deposits of 
gravel in the higher ridges east and west of Lowell, and in some of 
those north and west of Hebron. 

Several small deposits have been found just south and west of 
Valparaiso, one of which, called "Sugar Loaf," 20 feet in height and 
covering half an acre, was used on the streets of that city. A deposit 
three feet and more in thickness was noted east of Bell Marsh, on the 
side of the Valparaiso and Laporte road, in the southeast quarter of 
section 10 (35 north, 5 west). The appearance of the surrounding 
country is very favorable to the discovery of large deposits in this 
vicinity. The absence of good road material is a great drawback to the 
rapid development of the two counties, most of the gravel which has 
heretofore been used having been shipped in at great expense from 
Joliet, Illinois. 

In September, 1897, it was reported at Ohestertonthat an outcrop 
of rock, in situ, had been discovered near Gosset's mill, in the western 

part of Liberty Township, Porter Oounty. A visit to the 
Stane. place showed that on the land of John Tratebas, northwest 

quarter of section 21 (36 north, 6 west), the supposed rock was being 
taken out from a bluff of Salt Oreek. ·The following section w~s 
exposed: 

1. Soil and clay ............................ 2.5 feet. 

'2. 	 Sand, strongly impregnated with a solution 


of carbonate of lime ....................14 feet. 

3. 	 Calcareous sandstone formed by the ce­

menting action of carbonate of lime on 
the grains of sand. . . . . . . . . . . . . . . . . . . . .. 4 to 6 inches. 

4. Sand ................................... 3 feet. 

5. Gravel ................................. 6 inches. 

6. Blue clay ............................... ? ? 


The sandstone, No.3, was evidently pf very recent formation, and 
the blocks of it were very rough, uneven and irregular in size. The 
mvner was endeavoring to get out enough of it to strengthen the. mill 
dam, but found it a difficult task on account of the heavy overlying 
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deposit of sand. The cementing principle being carbonate of lime, 
readily soluble in rainwater, the stone, when expose(l, will doubtless 
soon disintegrate into loose sand. 

Other than bowlders, this was the only stone noted in the two COlill ­

ties, and the assertion was frequently made by citizens that no outcrop 
is known. Richard Owen, however, in his Report of a Geological 
Reconnaissance of Indiana, 1859, 205, makes the following statement: 

"On Mr. Howell's elevated land, about three-quarters of a mile 
southeast of Valparaiso, on section 30 (35 north, 5 west), we were 
shown good gray crystalline limestone which had been quarried and 
burned into lime; but as the layer is only two or three feet thick, and 
apparently local in extent, it was soon abandoned. Unfortunately, no 
fossils were found, the lithographic or lithological character, however, 
indicates a rock of Upper Silurian age." 

'1'hi8 statement was not obscrved until after my return from the 
field. The only information I have since been able to gain concerning 
thc stone mentioned is from Henry Rankin, of Valparaiso, as fol­
lows: "I have interviewed Judge Wm. Johnstone about the limestone. 
He was raised within a mile of it. When a boy he has seen Mr. Howell 
burn lime on the northwest quarter of the section cited. Hc describes 
the stone as not in strata, but set up on edge, and says there were 
several cords of it." It is more than probable, therefore, that the stone 
mentioned by Dr. Owen was of drift origin, and not formed in situ. 

Numerous springs occur throughout the counties, but the water 
is, in general, free from· mineral constituents. At the Willow Dale 

Stock Farm, one-half mile north of Crown Point, are, . 11fineral 
Water. however, several fine springs which yield a copious supply 

of mineral water. The owner, Mr. W. J. Davis, kindly 
furnished the following copy of an analysis made by Dr. T. C. Van 
Nuys, formerly chemist at the State University: 

ANALYSIS OF WATER FROM WILLOWDALESPlUNGS NEAR CROWN POINT, INO. 

Graim Per Gal. 
Potassium sulphate-potash salts (K2S041.•.............. 0079.94 
Sodium sulphate-Glauber's salts (Na2S04) .....•......... 0011.31 
Sodium carbonate-carbonate of soda (Na 2OOa) ••••••••••• 0139.79 
Sodium chloride-common salt (NaCl) ................. ,. 0018.34 
Aluminum sulphate-aluminum salts (AI2{S04h) ........ 0065.24 
Calcium bicarbonate-Ralts of lime (CaH2(COa) 2)' • • • • • • • •• 1929.06 
Magnesium bicarbonate-salts of magnesia (MgH 2 (eoa) 2)" 1165.08 
Silicic acid (Si{OH)4) .................................. 0166.39 

Total .............................................. 3575.15 


The water is colorless and clear. S~ecific ~favity, 1,OOO~, No iron 
or wanganese w&S found. T. C. V, 
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At Hammond mineral water flows from six artesian wells,. which 
average about 1,840 feet in depth, and at East Chicago, from one, 
1,830 feet in depth. Two of those at Hammond are located on the 
grounds of the Western Starch Association, and the water flows from 
a vein which was struck at 1,850 feet. 

A chemical analysis of this water, which will probably hold good 
for that flowing from the other wells at Hammond, showed the pres­
ence of the following mineral salts: 

ANALYSIS OF ARTESIAN WATER FROM WELLS ON GROUNDS OF THE WEST­

ERN STARCH ASSOCIATION AT HAMMOND, IND. 

Grains Per Gal. 
Silica ......................... ...................... '1.022 
Oxide of iron and aluminum. . . . . . . . . . . . . . . . . . . . . . . . . . . .058 
Carbonate of lime.................................... 10.003 
Carbonate of magnesia. . ... ... . .. ... .. .. . .. .... . .. .. .. 9.283 
Sulphate of soda ..................................... 29.894 
Chloride of sodium ................................... 20.913 
Carbonate of soda.................................... 3.260 
Sulphate of lime...................................... 38.308 

Total .............. , .............................112.741 


Two artesian wells, flowing water of high repute, are located in Por­
ter County. One is the Blair well, in the extreme northeastern corner 
of the county, about one and one-half miles southwest of Michigan 
City. This well flows about 80 gallons per minute of water which a 
few years ago was much used for medicinal purposes. A bathhouse 
and sanitarium were erected, and many guests visited the place each 
year and were benefited by the treatment. Since the death of the 
owner the use of the water has been practically abandoned. The depth 
of this well was 840 feet, and an analysis of the water by Dr. P. S. 
Hayes, of the Ohicago College of Pharmacy, showed the presence of 
the following mineral salts: 

ANALYSIS OF ARTESIAN WATER FROM BLAIR WELL, NEAR MICHIGAN 

CITY, INDIANA. 

Grains Per Gal. 
Chloride of sodium (NaOI) .............................. 360.4794 
Chloride of magnesium (MgCI.) ........................ 45.6550 
Sulphate of potassium (K 2 SO.) " . .. .... .... . . .... .. .... 17.9968 
Sulphate of magnesium (MgS04 ).... •• •••• •••••• •• •••••• 31.9730 
SulIlhate of calcium (Ca80.) ............................ 84.4~4 

Bi.carbonate of calcium (CaH.(C03 )z) ................... 147.8503 
Silica (8iO.) .......................................... 1.7523 

Total solids determined .... . . . . . . . . . . . . . . . . . . . . •. .. 690.1092 
Hydro-sulphuric acid, total in volume at 112° F, 11.1719 cubic-inches. 
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The second well flowing mineral water in Porter County is located 
o:p. the grounds of the Chicago Hydraulic Press Brick Company, at 
Porter, twelve miles southwest of !.fichigan City. It was bored in 
search of gas to a depth of 860 feet, and at present flows about 75 gal­
lons per minute of water which is highly charged with hydrogen 
sulphide, as well as the following mineral salts: 

ANALYSIS OF THE PORTER ARTESIAN WATER. 

GraiWl Per Gal. 
Sodium chloride-common salt (NaCl) .................... 208.76 
Calcium chloride-chloride of lime (CaClz) .... .... .... .... 51.93 
Magnesium chloride-salts of magnesia (MgClzl.... .... .... 38.71 
Amlll()nium chloride-salta of ammonia (NH4Cl). .... .... .. 0.44 
Potassium chloride-potash salts (KCI) .... .... .... .... .... ]3.18 
Potassium sulphate-potash salts (K ZS04 ) ••••••••••••••• " 17.08 
Calcium carbonate-carbonate of lime (CaCoB) ••••• •••••••• 11.14 
Silica..... .... .. ...... .... .... .... .. ..... . .... . . .... .... 1.10 

Total ............................................... 342.34 


This analysis was made by Dr. J. H. Salisbury, Professor of Chem­
istry in the Women's Medical College, Northwestern University, who 
speaks of the water as follows: "The water from Porter is very free 
from injurious organic matters. It is very useful for drinking at the 
well in cases which need alterative or laxative treatment; and is also 
useful for baths and for sanitarium purposes. Its sulphuretted hydro­
gen will not be long retained if exposed to the air." 

RAILWAYS. 

The 920 square miies comprised in these two counties is less than 
one-fortieth of the area of Indiana,' yet they contain more than one­
fourteenth of the total miles of railway in the State. Of the $154,­
841,971 of railway property assessed in Indiana in 1897, $15,539,249, 
or more than (}M tenth, is within these counties and pays taxes into 
their treasuries. 

Among Indiana counties, Lake easily ranks first in the number of 
miles of railway within her bounds. Porter stands third, being ex­
celled only by Laporte, her much larger eastern neighbor. Nine great 
trunk lines cross both counties from east to west and in Lake the 
Monon runs almost the full length of the county from north to south. 
The two counties thus stand at the main door of entry into Chicago. 
Across their bounds all passengers to and from that city to the Eastern 
States must travel. 

Besides these ten great systems, five belt railways, each connecting 
with almost all the roads entering Chicago, cross ,a portion or all of 
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Lake County, and one of them, the Elgin, Joliet & Eastern, extends 
nine miles into Porter. The principal business of these belt roads 1s 
the transferring of freight from the main trunk lines east of Chicago 
to similar lines running west from that city. Crossing and intersec:­
ing, as they do, the Calumet region, they .!2·ive to that ~rea most excel­
lent shipping facilities. Many capital ists have, of recent years, availed 
themselves of these facilities, and ah011t Hammond, East Chicago, 
Whiting, Hobart, Porter and Chesterton have been located some of the 
largest and most flourishing factories in Iudiana. In fact, its many 
railways, its proximity to Chicago aml the cheap prices at which fac­
tory sites can be secured within its bounds, now mark the once despised 
and little valued Calumet region as one of the future great r~lanufac­
turing districts of the world. 

In order to give exactly the railway statistics of the two counties, 
the following table from the ''Proceedings of the Indiana State Board 
of Tax Commissioners for 1897" is inserted: 



Railway StatilltiC45 of Lake and Porter CoulItie)) in 1897. 

.... 
00I '1IsEC:ND MAIN TRACK.!I SIDE TRACK. 'II ROLLIMI S~'CK~-r f;I~-= .~MAIN TRACK. 

I--~-- --- -1--- !--- -, --,- -! -1- II §~ I ~ ~ 
NAMES OF ROADS. 

I . I I I' I I' 1 ' I· I I SO' ~ 0 


~ ~ ~ II' ~ ~ ~ I ~ ~ [ ~ II ~ I ~ ~ I ~ 1 1 ~
" 'I::E !l.; .... "" I!l.; .... ~ I!l.; .... .....!l.; .... H ,.... .... 

L-A-KE-,C-O-UN-T-Y-----+- --:--1- 'I fl-i --I---~I- 1- -i-II-1----1­
ore & Ohio & Chicago. ...... 17.86[$22.000 $392.920 11.42 18,000 $91,360/111.59[1 ta,5001 $40,566 17.86$2,5001 $i4,650j $1,460, 3570,955'

&Erie ..................... 24,42 25,000 610;;001""" ................ 17.16 3,500; 60,0601 24.42 2,500 61,0501 8;l50 739,9601 iI!'1 

I

& Lake Shore Eastern..... 7.94 10.000 79,400 7.51 5,000 37~~50I""" [ ................ 1 7.941 1..500 11,910 1 400 129,.260


1
lcago & Calumet Termi'1al...... 10.931 18,0001 196,740 .99 6'000 5,940 I 12.82 3,5001 44,87011 lO.93 3,0001 32.790 2,750 oo·,~... 
Chicago & Grand Trunk. .... ...... 16,5.'1 32,000 528,960 ...... ....... ......... 3.83, 4,000 15,320 16.5313,500 57,855 3,6001 

Chicago. Hammond & Western.... 3.8~1 2,500 9,550 ...................... 1 .40 1,500 600 " . ...... ...... ....... . 100;

Elgin, Joliet & Eastern.. ... . ..... 2.>.70 20,000 474.0001 ............. "".". 7.76 3,000 23,280 23.70 2,500 59,250 2,720 


1
f:~~~ti;::'1tt~liig;'n .... 1~~1 4~:m 7J;~' 1835 10;000" i82;ooo .. ":45 .. ;(,0001 ... 29;800 .. lS.2l; .6:0001" loo~,;,()i) ,.. '1:7WI1,oJ~1 ~ 
Louisville, New Albany 33.04[16,600 556,764..................... 10.88 3,5001 38,080, 33M 2~~00 8.3,850 , 2,2951 680,989

Michigan Central .... " .... '''' .... 16.40 32,500 533,000 I 16.40 10,000 164,000 11.41 3,500 00.935 1 16.40 5,000 82,000 I 6.170 82.~,1ml ~ Montpelier &. Chicago.... . . .... .... 10.81 14,000 ]5],3W I".... ....... ......... 3.09 a,OOG 9.270 10.81 3.000 32,4.'lO I 800 193,&W 

New York, Chicago &; St. Louis.... 18.03 32,000 576,960 ...... ....... ..... .... 5.65 4,000, 2'2,600 18.03 3,0001 54,090 1,7701 655,420

P.,C.,C.&St. L. (Chicago Division) 22.12 34.000 752,080 ,...... ....... ......... 8.37 4,500 37,665 22.12 5,000 110,600 1 3,885 904,230 ~ 
Pittsburgh, Ft. Wayne &; Chioago.. 20.07 56,500 1,133,955 20.07 10.000 200,700 10M 5,000 52,700 20.07 7,000 140,490 I 6,475,1,534.'120 
State Line & Indiana City .... "'" 7J,6 7,000 52,920 I ..... · ....... ......... 3.16 2,000 6,ll2O .. '" . ...... ......... 2,600 62,040 
Indiana, Illinois & Iowa. ...... .... 11.26 15.000 168,900 ,...... ....... ......... 1.02 3,000 3.0601 11.26 1,5001 16,8\101 em 189,500

1
Joliet & Northern Indiana..... .... 15.5~ 16,()(lO ~,160 .:..:..:.:.:.:. ....... .:.:..:.:..:.:.:..:.:. 2.29 3,000 _~,870 15.511 2,500 ~,7751~,0801 295,855
1 


055PO:;~~'~~~~;;~"'" ........ """'Ii """1 I
281.79, $7,211,354'1 74.61 $682,()50122.
411 I 1 ...·I>lII' 848, 1 1$9,308,584 


Baltimore &. Ohio &; Chicago.. .... 16.59 $22,00) 8361,980 I ..................... , 4.11 s:.~,500 $14~3MI 16.59182.5001 8u,4751

Chicltgo &. Erie... .. ..".......... 16.62 25,000 415,500 ,...... ....... ......... 3.50 3,500 12,250 I 16.62 2,[>00 41,550 I 

Chicago &. Grand Trunk..... ...... 15.28 32,000 488,960 I'''''' ....... ......... 4.91 4,000 19,64011 15.26 3,500 5",480 12 

Chicallo & Indiana CoaL...... ... 3.22 14,000 45,080 .14 3,0001 420 3.22 2,000 6,44°1 ....... 1 51,9401
...... ....... ......... 


tern.... .... .... 9.12 20,000 182.400 I".... ....... .... .." 4.11 1 3,000 ]2,330 9.121 2,5001 22,800 650 218,'l8O

igan Southern. 15.57 40,500, 630,585 15..57 $10,080 8155,700, 10'371 4,000 41,480 15,57 6,000 93,4.0 3,860: 926,0451 


_ . entral... ...... ..... 17.04 32,5001 553,300/17.04 10,000, 170,4001 5.01 3,'\00 11,5351117.04 5,000, 85,200 1 4,1001 831,0:\5 

1 


Mont~eher & ChIcago... ...... .... 16.61 14,1100 2.~2,54O ...................... I 2.38 3,000 7,14°1 16.61
1 

3,000
1 

49,8301I 1,310! 200,820 

New York. Chicago & St. Louis... 16.97 32,0001 543,040 ...................... 11.98 4,0001 7,Q20! 16.97 3,000 5O,910[ 1,250 603,1201 

P., C., C. & St. T•• (Chicago Division) 15.4.8 34,000 526,320 I""" ....... ......... 5.34 4.501) 24,030 15.481 5,000[ 77,400 2~'\801 630 3-'lO 

Pittsburgh, Ft. Wayne & Chicago.. 16.47 56,500 _930,555" 12.57 10,000 -2~'7°O1. 41)11 5,000 _ 22,5~OII ~4~1. 7,000 ~11),200 ,.~'2()!l11'211'295 


1
_To~t~al~.~".. ".......... I 158.97 i $4,913,76011 4_5.1_81_~51'800 I 46:3_61__11 $1~l_,6_80i_i~158_.97:__ ! '637 ,7~_-I_1$47 ,6~1 , $6,2:30,665 


http:11,5351117.04
http:553,300/17.04
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WOLF LAKE HARBOR. 

Since Indiana at present possesses but one harbor 011 the shore of 
Lake Michigan, namely, the one at Michigan City, the question of 
opening another at Wolf Lake, north of the city of Hammond, has 
been agitated for several years past. 

Wolf Lake is located in the northwest corner of the State of Indiana 
and in the northeast corner of the State of Illinois, within 500 feet of 
Lake Michigan. It has an area of about five square miles and is from 
three to fourteen feet deep. It is surrounded and touched by ten 
great trunk lines of railway, viz.: Baltimore & Ohio; I~ake Shore & 
Michigan Southern; Pennsylvania; Wabash; Chicago&West Michigan; 
Michigan Central; New York, Chicago & St. Louis; Chicago & Erie; 
Chicago, Indianapolis & Louisville, and the Pandhandle; and by five 
belt lines of railway, viz.: Lake Shore & Eastern; Chicago Belt Line; 
Chicago & Calumet Terminal; Elgin, Joliet & Eastern, and Chicago 
Terminal Transfer Company. These belt lines pass around the city 
of Chicago, crossing and connecting with the 24 great trunk lines 
terminating in that city. Two eight-inch pipe lines from the oil 
fields of Ohio and Indiana, through which is pumped crude oil for 
fuel and for refining in the largest oil refinery in the world, located 
at Whiting, just east of Wolf Lake; and two eight-inch pipe lines 
from the natural gas fields of Indiana also pass close to the borders of 
the proposed harbor. 

The existing natural advantages for a harbor at Wolf Lake over 
those of the Chicago River and the Calumet River are many and 
have been summarized as fQllows: 

First--The entrances to the Chicago and Calumet harbors are from 
the east; that of Wolf Lake would be from the north. The storms 
that wreck the vessels on the south coast of Lake Michigan are from 
the north. Only three years ago 23 vessels were wrec"\l:ed in one stornl 
on the shores of Lake Michigan, near Wolf Lake. Why they were 
unable to make the harbors at Chicago and Calumet can readily be 
seen. If there had been a harbor at Wolf Lake, such as is now pro­
posed, it is believed that all of these vessels could have entered in 
safety. The same cause that wrecked so many vessels in this storm 
wrecks vessels there every year. 

Second-The Chicago and Calumet rivers are narrow-200 feet wide 
and less-and must of necessity always remain so. A strip 300 fcet 
wide from Lake Michigan to Wolf Lake has been dedicated to the 
governmen.t, and the riparian owners propose to donate all their right, 
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title and interest in and to so much of said lake as the government 
may wish, to make a commodious inland harbor for commercial and 
naval purposes. 

Third-The Ohicago and Oalumet rivers are filling up from sewage 
and other causes from cight to twelve inches per year, as shown by the 
engineer's report, and are continually forming bars at the end of the 
jetties. Such continual filling requires a constant dredging, equal in 
amount to that-required to dredge a new river the full length, width 
and depth of the proposed improvement, once in every 12 to 15 years. 
Wolf IJake has not filled one foot since Oolumbus discovered America. 
The sand on the bottom of this lake is as clean and bright as it was 
400 years ago, and, once dredged, will ever remain so. 

Fourth-It is conceded by all that the bridge and tunnel nuisance 
of Chicago adds 25 per cent. to freight, and what is true of Ohicago 
is to a great extent true of the Calumet, and will continually grow 
worse. The people of Hammond, in common with all the great :North­
"'est, have to bear this extra freight. Wolf Lake is not and never will 
be bridged or tunneled. 

Fifth-Narrow rivers are poor harbors of refuge. They are broader 
at the entrance than at any other place, and as the waves converge they 
grow higher and more vile; hence Ohicago is asking for outer harbors. 
Everyone of theoretical or practical knowledge must know that outer 
harbors are of little value compareil with inland harbors, and that 
they are maintained at an enormous (~xpense. '}'o the inland harbor 
at Wolf Lake the vessels conld go for refuge, and, while the storm was 
raging upon the sea, they could load and unload their cargoes in 
safety . 

.Major .Marshall, the engineer in charge, says that Wolf Lake must 
eventually be the terminus of the Ilake Michigan and Mississippi 
waterway. All the country, including the Little and Grand Oalumet 
rivers and the cluster of small lakes near the southern shore of Lake 
Michigan, is known locally as the Calumet region. Of it Major Mar­
shall saY8: "Here the manufacturer recognizes a location after his m:m 
heart. Here, converged by lake, rail and pipe lines, are iron, lumber 
and copper from Michigan, bituminous coal from Illinois and Indiana, 
anthracite alld coke from Pennsylvania, and crude oil and natural gas 
from Indiana. Here is a large resident laboring populace. Here is the 
market-the great Northwest-and here are shipping facilities UD­

rivaled in the world. Here the car or ,essel can be loaded and leave 
without delay on any of. the 24 trunk lines of railroads, or the Great 
Lakes, direct for almost any point in the United States or Oanada. 
The terminal facilities, access to Lake Michigan at numerous points 
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along the Calumet River and system of lakes connected therewith; the 
ample land-locked natural basin, needing only deepening by dredging 
for the construction of great wharves and derricks, will furnish a 
commodious harbor scarcely excelled in or on the Great Lakes. All 
these advantages point irresistibly to the Calumet region as a proper 
terminus of a great waterway between the Great Lakes and the Missis­
sippi River." 

Much work has already heen done by private individuals which can 
be utilized towards the construction of a future harbor. A brief 
resum{ of thiB work is as follows: 100 feet of inside work, well and 
substantially built, to prevent Lake Michigan from cutting behind the 
piers; a 600-foot pier, of the best quality of white oak, worth, accord­
ing to the United States Engineer's report, $18,000, built from the 
water's edge 600 feet out into Lake Michigan from the northwest side 
of the harbor; 375,000 cubic yards of dredging in Wolf River and Lake 
at a cost of over $30,000. 'l'he interest of private individuals in the 
project keeps a dredge continually at work in Wolf Lake on the line 
of the proposed improvement. rl'he sand dredged out of the proposed 
basin will be required to fill in around the margin of the lake outside 
of the dock line. . 

Such a harbor as is proposed would be of inestimable value to the 
people of Indiana as a whole. 'That the people ~)Utside of the imme­
diate vicinity are interested in the project is evidenced by the fact 
that all the State officials, the Board of Trade of Indianapolis, and 
the entire delegation of Congressmen and Senators of the State, two 

..-- years ago united with the people of Lake County in a petition to Con­
gress for an appropriation. Congress appropriated $8,000 towards the 
lVork, but as there had been no plans prepared by the War Department, 
the Engineer in charge refused to expend the money. The committee 
in charge succeeded in getting the extra session to re-appropriate the 
same sum in the Sundry Civil Bill, and the President vetoed the entire 
bill. 

Among Indiana cities, Hammond at present ranks next to Indianap­
olis as a manufacturing center. 'l'he 967 factories which were reported 
to the State Statistician in 1896 showed an annual productive output 
of $132,713,421. Of this sum the factories of Indianapolis contributed 
$27,770,820; those of Hammond, not including Whiting or East Chi­
cago, $20,245,099, and those of ~'t. Wavne, which ranked third, 
$9,509,627. The population of Hammond, East Chicago and Whiting, 
the towns surrounding Wolf Lake, is about 40,000. Thirty-seven large 
industries, with an invested capital of more than twenty millions of 
dollars, are located in these three cities. These factories consume 

6-!..GEOL. 
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annually more than 350,000 tons of fuel and ship more than three 
millions of tons of material. It is a well-known fact that transporta­
tion rates by water are less than one-third those hy rail, yet, with the 
Rite for an excellcnt harbor within their yery midst, the inhabitants 
and manufacturers of the.se cities must transport everything by rail. 
All these facts go to show that the harbor at Wolf Ilake is practicahle 
and needed. Every person in Indiana and the great Northwest who 
help.a to pay the 25 pel' cent. additional freight made necessary by 
the defects of the other harbors at Chicago should use his energy in 
endeavoring to further the constI'11Ction of a new Indiana harhor at 
Wolf Ilake. 

ARCHlEOLOGY. 

Among the streams, prairies and dunes of the two counties 
the Red Man and his predecessor, the Mound Builder, found, for cen­
turies, a dwelling-place congenial to their wants. There flesh and fur 
were plentiful. Fishes and mussels abounded in the streams and 
lakes. Wild fowl by myriads in their migrating seasons came and 
went, stopping to feed among the marshes. Buffalo, deer and grouse, 
in untold numhers, inhabited the prairies: while beaver, muskrat and 
otter crowded the overflowed basins of the Calumet and Kankakee. 
Nor was the food supply limited to flesh. Wild fruits-huckleherries, 
grapes, plums, cranberries, sand cherries and many others-flourished 
in profusion along tbe sand ridges. Wild rice grew hy acres in the 
marshes, while acorns and the nut of the hazel and the hickory 
abounded in the groves. 

Such an abundance and variety of food-ready for the taking­
could but attract primitiye man. The first white settlers found plenti­
ful evidence of his former pI;esence. On the "sand islands" and higher 
levels of the prairie and the marsh were his mounds and his burying 
grounds, and in places plots of eleared ground where had been his 
gardens and his fields. Many skeletons of Indians have been exhumed 
from the burying grounds. With them were usually found fragments 
of pottery, mussel shells, stone beads, flint arrowheads, bones of ani­
mals used as food, and, oftentimes, implements of iron. These re­
mains denote that with the dead was buried food believed to be 
sufficient to last during the journey to the "happy hunting grounds." 

Sonth of Orchard Grove, Lake County, on a sand island now owned 
by .Tohn Brown, of Crown Point, northeast quarter of section 21 (32 
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north, 8 west), is the so-called Indian Battle Grqund.
Mounds 

When first noted by the whites a low breastwork or arti­
in Lake 
C ficial ridge enclosed on two sides about three acres of 

ounty. ground. Within this enclosure were some 200 holes, each 
about three feet in diameter and four feet deep. They resembled 
individual rifle pits scooped in the sand. In 189''/ the outlines of the 
ridge were still visible, and also many depressions where the pits had 
been. As to when and by whom the entrenchments were made, not 
even tradition furnishes a knowledge. Remains of similar breastworks 
and are said to exist on Oak Grove Island, section 16 (32 north, 
9 west). Numerous skeletons have been found in the immediate 
vicinity of both entrenchments. 

Several mounds are located about the shores of Cedar Lake. From 
one of these, on the north side of the lake, about twenty skeletons, 


. some pieces of lead ore and 80me arrow points were taken in 1880. 

A bur-oak tree, six feet in circumference, and containing 200 rings of 

annual growth, grew on the mound above some of the human remains. 

'rhe largest mound is on the west side of the lake. In 1837* its 

surface was 12 to 15 feet above the surro'llllding level, but is now 

much lower. So far as known it has never been explored. 

On the farm of J. P. Spalding, south of Orchard Grove, northwest 
quarter of section 33 (33 north, 8 west), are the remains of two large 
mounds. They have been plowed over for almost sixty years, yet 
portions of human skeletons, arrowheads and pottery are still at inter­
vals unearthed by the ever-leveling plowshare. 

One mile south of Hobart, on the land of William Frank, southeast 
quarter of section 32 (36 north, 7 west), are the sites of four mounds 
which have b~en nearly leveled by cultivation. They have never been 
excavated, and only a part of a stone tomahawk and a few small flints 
have been found in the field in which they are located. 

Just north of the mill at Woodvale, in a field annually overflowed 
by Deep River, is a large mound, in shape resembling a flat-iron. It 
is 190 feet in length by 75 feet in greatest width, and its surface is 22 
feet above the level of the field in which it stands. Ball statest that 
in 1836 there was not a tree or shrub on' its surface, but many oaks 
and other trees, some of which are 14 inches in diameter, now grow 
upon its el'est. Although thought by most observers to be artificial, 
it is my opinion that it is a natural formation cut off from the sur­
rounding highlands by the waters of Deep River. The artificial 
mounds of this region are always composed of clay, but the material 

<Ball, Lake County, 1884, 333. 

t Lake County, 1834-1872, 73. 
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Lhrown out by numerous woodchucks, 8 to 15 feet below its crest, 
shows this one to be composed largely of sand, which is the material 
underlying the surface clay in the highlands. of the vicinity. Nu­
merous other mounds are scattered here and there in Lake County, 
but, for the most part, they are small and but few of them have been 
systematically explored. 

Among the private collections of prehistoric and other relies made 
in Lake County none excels that now owned by J. W. Youche, Jr., of 
Crown Point. It was mainly collected by W. W. Cheshire, now of 
Washington, D. C., while he was Clerk of the Court and County Su­
perintendent of Lake County. It comprises several hundred stone 
axes, celts, hatchets, spearheads, pestles, mortars, hammers, gorgets, 
banner stones, etc., etc. Some nne spades, pipes, "shuttles" and 
chisels are also in the collection. Special mcntion can here be made 
of but six of the articles which are somewhat uniqne iu character. 
First, a copper arrowhead (Fig. 1), 4! inches long by 11 inches wide, 
with three small notches on each side of the shaft. It was found in St. 
John's Township a1)Out nve miles northwest of Crown Point. Second, 
a polished stone of whitish quartzite (Fig. 2), in shape and size some­
what like the half of an egg cut lengthwise. It has a spoon-shaped in­
dentation on the Hat side, and a lengthwise groove on the CQllvex side. 
No description of such an article is found in any work on archreology 
at hand. It was found abont nve miles east of Crown Point, in Win­
field Township. Third, a "shaft rnbber" of fine sandstone (Fig. 3), six 
inches long, one-half inch thick and one inch wide, :flat on both sides 
and. edges and with a narrow groove running the full length of one 
side. It was found on the Kankakee Marsh, four miles southwest of 
Lowell. There was probably another part to correspond with the one 
in the collection, and the two were used in polishing the shafts of 
arrows. Fourth, a ceremonial stone (Fig. 4) made of compact reddish 
porphyry, very highly polished, double hatchet-shaped and with sharp 
edges. It was found in the northern part of Lake County. Fifth, a 
plummet or net sinker (Fig. 5); one and one-eighth inches in diameter, 
made of close-grained granite. It is smoothly polished and regular in 
shape, with a hole through one end for attachment, and was found in 
Lake County, near the Kankakee River. Sixth, a gorget (Fig. 6) made 
of fine-grained variegated slate, highly polished, and about three-six­
teenths of an inch in thickness. One of its ends has 15 small notches 
cut in it, and it was probably used as a counting device. It was found 
near the central part of Lake County. 

'rhe last piece to be mentioned in this connection is more modern 
and is still in possession of Mr. Cheshire, who claims that "it is the 
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most unique specimen of its kind on earth." It consists of the breast· 
bone of a wild goose transfixed by a bone arrowhead (Fig. 7), 9 inches 
long, a half inch wide, slightly curved, and with four sides or faces. By 
request Mr. Oheshire kjndly furnished the following information con­
cerning it: "'1'he goose was shot on the Kankakee Marsh south of 
Lowell, October 20, 1871, by H. N. Olement, a farmer living near the 
marsh. The very curious points about it are: (a) That the arrowhead 
should strike the keel of the breast-bone exactly in the middle; (b) that 
it should stop with its length exactly divided by the keel; (c) that the 
shaft to which it was evidently fastened should drop off when it struck 
the bone; (d) that a callous should grow around it, holding it fast; 
(e) that the goose should be fat and well after carrying it in that trans­
fIXed position. Prof. O. T. Mason, of the National Museum, says that 
no people of the world make snch arrowheads except those of the 
Yukon Valley, Alaska; and he therefore concludes that the arrow 
was shot into the goose in that valley, remained there until it grew 
fast and the goose wore it as a breastpin down into Lake County, 
Indiana. The goose was going south when shot." 

In the collection of Rev. T. R. Ball, of Crown Point, is a celt of 
hammered copper three and one-half inches long, one and one-half 
inches in greatest width and one-quarter of an inch thick. It was 
taken from a wolf's burrow just west of Cedar Lake. Nicholas Schutz, 
of Dyer, possesses a large collection made in that vicinity. In it are 
some fine "rolling pins" or cylindrical pestles and a small and very 
handsome granite pipe. Another collection of almost two thousand 
arrowheads, stone awls, banner stones, etc., is owned by Fred Black, 
of Hobart. A large number of these are from the Morrison Farm, 
near Liverpool, section 19 (36 north, 7 west), where a few years ago 
a cache containing numerous unfinished, as well as finished, flints was 
unearthed. 

PORTXR COUNTY has not been found to be as rich in prehistoric 
remains as has Lake. The High School at Valparaiso possesses a 
goodly collection, but the data pertaining to the specimcns is mostly 
lacking, and a specimen without data loses more than half its value. 
On the farm of Hon. Nelson Barnard, section 24, Jackson Township, 
some fine specimens have been taken-among others a hammer of 
granite 4i by 3f inches in size, with a deep groove passing around 
the center. In the southeast corner of the county, on the farm of 
S. L. Stowell, section 2 (32 north, 5 west), a celt formed of diorite, 
finely polished and ten inches long, has been found; also a cache of 
more than a peck of flint arrowheads. Oliver .Hoffman, of BoonE) 
Grove, has some fine specimens found in the vicinity of that town. 
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Dr. J. K. Blackstone, of Hehron, had also at one time a large collec­
tion from the south part of Porter County, but it has become scattered. 
In it was some pottery, taken from a mound on the Maxwell farm, 
south of Hebron, and a fine plummct from a point three miles south­
west, near the Lake County line. 

The mounds of Porter County arc also much less numerous than those 
of Lake. Four miles east of Hebron, llear Cornell Creek, section 9 (33 
north, 6 west), one was excavated some years ago by Hon. G. C. Gregg, 
and a number of skeletons were found. The mound was composed 
wholly of black earth (muck?) which had been carried from the banks 
of the creek some t~n rods distant. 

The finest gTOUp of mounds in the two counties is located about 
one and a half miles a little north of east of Boone Grove, Porter 
County. At present eight are visible on an area of about 30 acres, but 
a number have probably been leveled by cultivation. Seven of the 
eight are in a piece of high wooded ground close to Wolf Creek. The 
one nearest the creek is the largest of those in the woods. It is 210 
feet in circumference and its crest is 10 feet above the s1J,rrounding 
level. Growing on it are a number of black oak trees, one of which is 
4.5 feet in cjrcumference. A second' mound is located 150 feet a little 
north of west. It is 170 feet in circumference and cight feet high, 
with a flatter top and fewer trees growing from it. One hundred 
yards to the northwest is the third, 180 feet in circumference and but 
four feet high, with a black oak 5.7 feet in girth growing from its 
side. These mounds are in the northwest quarter of section 34 (34 
north, 6 west), the third being about 40 rods east of the section line. 
'The f<YUrth and fifth mounds are situated in the same quarter section, 
about six rods east of the section line and 1,000 feet south of the 
section corner. One is 175 feet in circumference and six feet high, 
the other 75 f~et in circumference and four fect in height. Excava­
tions were made in four* of the five mounds mentioned in October,. 
1897, but no skeletons or implements of any kind were found. Pieces 
of charcoal and ashes were quite cOminon in three of them, and in 
the other several flakes of flint and a part of an arrowhead were 
secured. The sixth and 81J1Jemh mounds are lower and about 100 feet 
in circumference. They are situated in the extreme southeastern cor­
ner of section 28 (34 north: 6 west), and have never, as far as known, 
been disturbed. 

The largest mound of the group is located in a cultivated field in 
the northeast corner of section 33 (34 north, 6 west), 420 feet south 

"N0.5, the larger of the two. De'" the section line, was excavated by a pa.rty under my 
direction; Nos.l, 2 and 4 by S\lPt. Wood of the V&ll'a~\loiso schools, and I/; 'lumber of his 
pupils. . . . . . 
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and 310. feet west of the corner of the four sections. It is 300 feet in 
circumference, 12 feet high, and almost a perfect sugar-loaf in form. 
The owner of the farm, Mr. John Wark, of Valparaiso, kindly gave 
his consent to the excavation of this mound, and on October 6 and 7, 
a ditch was dug three feet wide, 32 feet long, and, at the center of 
the mound, 14 feet in depth. The mound was found to be composed 
of a compact, yellowish clay, in which were a few scattered pebbles of 
small size. In the exact center and ten feet from the crest, the earth 
became darker, harder and more compact. Six inches lower was a layer 
of black organic matter, in which were the rema!ns of a very badly 
decayed human skeleton. It lay in a reclining position with its head 
to the south. Only a few pieces of bone and 14 teeth were removed, 
the remainder crumbling to dust. The crowns of the teeth were hard 
and solid, but the fangs for the most part crumbled like the bone. No 
implements of any kind were found, though the excavations were 
extended four feet lower, and over an area 5x7 feet in the center of the 
mound. 

In the original field notes of this locality, made by the United States 
Land Survey in 1834, the north and south line between sections 33 
and 34 is said to pass over aa large artificial mound surrounded by a 
number of smaller ones," and a copy of the original plat now in the 
State Auditor's office shows this larger mound on the line, with nine 
smaller ones in a circle about it. As noted above, all the mounds 
are at some distance from the line, and if smaller ones surrounded 
the larger, as shown on the plat, they have long since been leveled by 
cultivation. 

Who were the Mound Builders? Whence came they? Whither did 
they go? These questions are as yet unanswered, and probably ever 
will be. Their works and their implements show them to have prac­
ticed agriculture and to have been in many respects· more civilized 
than their followers, and, perhaps, descendants, the Red Men. Their 
mounds are scattered throughout the Western States, in some places 
in great numbers. Some were erected for sacrificial purposes; some 
for signal or lookout stations--while more, perhaps, mark the burial 
places of their priests, their great warriors or their Tulers. As we, 
by lifting heavenward a monument of granite or of bronze, pay 
tribute to the memory of our great men, so these primitive people 
built mounds of earth above their noted dead, giving to the chief or 
king the higher and more prominent. 
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NOTES ON THE FAUNA OF LA.KE AND PORTER COUNTIES. 

Each species of animal on earth has, in time, become adapted to a 
certain environment. If the elements of that environment be largely 
present in any prescribed area,' the animal, or a closely allied form, 
may be sought for, even though its known center of distribution be in· 
a far distant locality. The number and variety of animals inhabiting 
any limited area depends, therefore, upon the variety of its topog­
raphy and the character of its soils. Possessing, as they do, lakes, 
rivers, swamps, upland woods, prairies and sand hills, Lake and Por­
ter counties can but possess a large and varied fauna. To give any­
thing like an accurate account of the fauna of such a region, one must 
reside therein for years. He must visit dl,tily the haunts of the 
animals, note their coming and going, their .food habits and their life 
histories. Passing, as I did, but hurriedly over the region, a few 
notes concerning such vertebrate forms as were seen, or those whose 
presence was deemed worthy of especial mention by the citizens of 
the counties, and all that can be given in this connection. 

Many of the animals which once roamed over the area under consid­
eration are now wholly extinct or are only represented by scattered 
individuals in the far West and North. Among the largest forms 
which inhabited this region at the close of the glacial period were the 
two American elephants, now extinct. The smaller of the two, known 

as the mammoth Elephas primigenius Blum.-was over 
T~~~ twice the bulk and weight of the modern elephant' and 

m;1 a do nearly one-third taller. It occurred in numbers over all 
asto n. of Europe and over the northern part of North America. 

A number of specimens so well preserved that wolves and dogs fed 
a. b. 

FIG.S. Tooth of Mastodon. FIG. 9. Molar Tooth or Mammoth. 
«.'Side view; b. grinding surface. 
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on their flesh have been found frozen in the ice in Siberia. From these 
it was learned that in life the skin of the animal was covered with a 
brownish wool and in parts with long hair. It was therefore enabled 
to withstand the severe cold of the northern regions. 

The mastodon-Mastodon americanus L.-was of still larger size, being 
12 to 13 feet high and, including the tusks, 24 to 25 feet in length. 
Its remains are readily distinguished from those of the mammoth 
by the teeth. The difference is shown in Figs. 8 and 9. These two 
great mammals roamed in separate herds over the prairies and 
along the margins of forests, lakes and streams, where they often 
l)ecam~ mired and perished in the bogs. It is on the site of former 
marshes that their remains are now mostly found. A skeleton of the 
mastodon unearthed in iroquois County, Illinois, in 1880, had between 
the ribs a crushed, mass of herbs and grasses, the remains of its last 
meal. These, on close examination, were found to be very similar 
Lo those now growing in that vicinity. 

In Lake County an almost complete skeleton of a mammoth was 
found in a marsh on the head waters of Deep River, in the north 
half of section 35 (35 north, 9 west), about two miles east of St. John's. 
In Porter County remains of the mastodon have been found in the 
following localities: In the Kankakee Marsh, section 25 (33 north, 
7 west), three miles southeast of Hebron; in a marsh by the side of 
Cobb's Creek, just east of Hebron; near Sandy Hook Creek, northwest 
of Kouts, and on the farm of Peter A. Bair, southwest quarter of sec­
tion 27 (35 north, 6 west), two miles southwest of Valparaiso. In 
each case but a few teeth and one or two bones were exhumed while 
ditching, and no extensive search was made for the other portions of 
the skeleton. Close to the teeth found near Kouts were the antlers 
of a large elk which had perished in the same bog. Antlers of the 
same species have also been found in Lake County. 

Buffalo and deer were once common in the two counties, but the 
fmding of an occasional skull or pair of antlers are now the only evi­
dence of their former presence. 

The Opossum, Didelphia virginiana Shaw, though an animal of 
southern range, is occasionally taken in small numbers in both coun­
ties. A pair of porcupines, Erethizon dorsatus (L.), are in the State 
Mt l8 Museum from Laporte County, and though no definite 

amma . record of its occurrence in Lake or Porter was secured, it 
doubtless belongs to their fauna. 'The muskrat, Fiber zibethi<mS (L.), 
is one of the most common mammals in the Kankakee and Calumet 
basins. According to Ball, from 20,000 to 40,000 a year were trapped 
in Lake County alone previous to 1884. Except in the. marshes that 
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have been drained, their numbers do not appear to become appreciably 
less. The remains of dams thrown up by the beaver, Castor fiber L., 
are found in a number of localities in Lake County, but the animal 
itself had disappeared before the coming of the first settlers. 'rhe 
woodchuck, Aretomys monax (L.), is common among t.he upland 
wooded ridges, as is also the chipmunk, Tamia8 Btriutu8 (L.). The 
little striped gopher, Spermophilus tridecemlineatu8 (Mitchell), is com­
mon on the prairies and among the sand ridges. The gray gopher, ' 
S. jranklini (Sabine), locally called the "prairie squirrel," was seen on 
several occasions along hedge rows on the borders of prairies, and one, 
which had already entered a state of hibernation, was captured, Octo­
ber 6, in the large mound excavated near Boone Grove, Porter County. 

The fox squirrel, Sciur'Us niger L., is very scarce, but a few are said 
to reside in the upland woods in Jackson Township, Porter County. 
The gray squirrel, S. carolinensi8 GmIin., and the little red squirrel 
or chickaree, S. hud$onwus Erx., are common in the timbered areas. 
Jet-black specimens of the first named are occasionally seen. 

The otter, Lutra h1uUonica (IJaccpcde), was, in the early settlement, 
quite common, and a few are yet taken almost every Spring along the 
Kankakee. The skunk, Mephitis mephitica Cuvier, and the mink, 
Pttiori1Ul vison (Schreber), are both rather common and both yield a 
considerable annual revenue to the professional trapper. The large 
gray timber wolf, Canis lupis L., once common, is still occasionally 
seen in the region of the Kankakee marshes,. three having been killed 
by Oscar Dinwiddie in Eagle Creek Township, Lake County, in 1895. 

About 16 additional species of mammals doubtless occur in the two 
counties, but the above constitute all which came to my notice or to 
which reference is made in my notes. 

Mr. A. W. Butler, in his work on Indiana Birds in the present 
Birds. volume, has a number of notes pertaining to the birds of 

this region. For this reason no specific mention of those 
noted is giveri in this connection. Probably 225 or more species occur 
in the counties during a single year. Of these about 30 are permanent 
residents, i. e., reside in the region throughout the year. Common 
examples are the crow, blue-jay and quail. Probably 65 are 8ummer 
residents, i. e., arrive from the South in the Spring, nest and rear 
their young, and depart southward again in Autumn. The orioles, 
catbird and chipping sparrow belong to this group. About 10 are 
winter residf!nts, coming from the North in Autumn and departing 
northward in Spring, the snowbird and the tree sparrow being familiar 
examples. Eight or ten are winter visitors, such as the great white 
owl and the red cross-bill, which mayor may not appear during the 
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coldest weather of the season. The remaining 110 are migrants; birds 
which regularly pass through the counties, northward bound in Spring 
and again southward bound in Autumn. The majority of the water 
fowl and warblers and a number of sparrows, thrushes and vireos are 
members of this class. 

But few notes concerning the reptilian fauna were secured. The 
Reptilia. prairie rattlesnake still exists in small numbers; and prob­

ably 15 kinds of harmless snakes occur in the two counties. 
Among the sand dunes the six-lined lizard, Cnemidophorus sexlineatua 
(L.), was quite common. They scampered swiftly from one clunlp 
of grass to another; so swiftly, in fact, that a great deal of maneuver­
ing was necessary to capture one with a butterfly net. This species 
has been heretofore considered rare in Indiana, having been recorded 
only from Knox and Monroe counties. The four varieties of lizard 
mentioned by Ball* were probably salamanders, sinee he states that 
they live in dark cellars. Ten or more species of this group probably 
occur in the counties. They can be readily told from lizards by their 
having the skin smooth instead of covered with scales. They also 
pass through a larval (tadpole) stage, while the lizard undergoes no 
such change. Sixty or more species of fish doubtless occur in the 
streams and lakes of the area. 

NOTES ON THE FLORA OF LAKE AND PORTER COUN'l'IES. 

'While engaged in gathering data concerning the surface geology, notes 
were taken and specimens ,secured of a number of the scarcer and more 
characteristic plants of the two counties, especially those of the Calumet 
area, and the immediate margin of Lake Michigan. For the most part 
these notes pertain only to such plants as were in bloom in July and 
September, and to those whese distribution in Indiana is restricted to 
this region of the State. But little attention was given to the forms 
common to the entire State, as it is impossible for anyone to gather data 
D)r anything like a complete flora of such an area, unless he is able to 
spend the greater part of several seasons in careful inveltigation. 

The flora of the sand dune area is especially interesting and has been 
studied in the past by Rev. E. J. Hill, of Englewood, Ill., who has found 
thQre a number of species not elsewhere recorded from Indiana. Messrs. 
Higley and Raddin, in their" Flora of Cook County, Illinois, and a part 
of Lakc County, Indiana,"t have published the results of much of Mr. 
Hill's work, as has also Stanley Coulter in the Proceedings of the Indiana 
Academy of Science for 1895. 

"Lake County,188;, 155. 
t Bull. Chic. Acad. Sci., II, No.1, 1891. Thi. paper included the flora of that portion of 

Lake County lying north ()f the Little Calumet River. Reference to the paper in these 
notes will be by the initials H. &,R. 
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A person interested in botany, and living in easy reaching distance of 
this area, could render a valuable aid to science by preparing a special 
paper, based on a number of years of observation on the variations, 
habitat and insect visitors of the different species of plants growing on 
the sand covered area along the south shore of Lake Michigan. 

The nomenclature and order of the following list is that of Gray's 
Manual of Botany, sixth edition. 

ANNOTATED LIST OF PLANTS. 

RanunculU8 pennsylvanicU8 L. f. Bristly C'rowfoot. 
Frequent along the borders of a marsh near Tolleston. July 29. Has 

been noted only in the north western part of the State. 

Coptis trifolia Salisb. Goldthread. 
Borders of a marsh near Calumet River, northwest of Miller's. In 

fruit. Recorded from Berry Lake and Pine Station by H. & R., and from 
the" Knobs" in the" Catalogue of the Plants of Indiana." 

Asimina triloba Dunal. Common Pawpaw. 
The pawpaw was noted as frequent in several wooded tracks in Jackson 

Township, Porter County, but not elsewhere in the area. It is not men· 
tioned by H. & R., being partial to open woods in rich soil and not growing 
in sandy soil nor in prairie regions. 

&rraeenia purpurea L. Pitcher Plant. Side-saddle Flower. 
Common in a peat bog on the Hayward farm, one mile east of Merri. 

ville, Lake County. This bog is noteworthy from the fact that a thicket 
of white pines (Pinus 8trobu.~ L) surronnds it, instead of the tamarack 
(Lam anUl1'ieana) , which one would expect. 

Cakile americana Nutt. American Sea·R')cket. 
North or Miller's and Dune Park in the bat'e sand, within 200 yal,'ds 

of the lake m'lrgin. Often the only hel,'b present on the areas in which 
it grows. 

Hw.13onia tomentosa N utt. Wooly Hudsonia. Poverty Grass. False 
Heather. 

Sand ridges north of Dune Park. Recorded by H. & R. from Pine 
Station, Miller's and al.lUg the ridge from Tolleston to MiIler's. Grows 
in low, densely matted tufts. The leaves are closely appressed, and in 
late sllmmer or autumn the plant resembles a dwarred evergreen. 

Leehea major Michx. Hairy Pin-weed. 
Sandy margin of marsh near Tolleston. July 29. Known in the 

State only from Lake and St. Joseph counties. 

Leehea minor L. Thyme-leaved Pin-weed. 
Border of marsh north of Dune Park, September 7. 
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Hypericum prolijicum L. Shrubby S1. John's-wort. 
Abundant along borders of swamps east of Whiting, within one-fourth 

mile oflake front. In flowering prime July 27. 

Vitis lahrusca L. Northern Fox Grape. 
Frequent on the sandy, wooded" islands" of the Kankakee valley. 

Viti.~ rupeBtriB Scheele Sand Grape. Sugar Grape. 
Grows abundantly on the top and sides of the highest sand ridges near 

Miller's and Dune Park. A southel'D form not before recorded from 
Indiana, the manual range being "~Io. to Tex., Tenn. and southern 
Penn." The fruit is larger and in more compact, rounded bunches than 
either that of the frost grape, V. cordifolia Michx., or the summer grape, 
V. aeBtivalis Michx. The leaves are also smaller and the vine spreads 
over the ground or low bushes, instead of climbing high, even where trees 
or tall shrubs are present. 

Rhtl.8 typhina L. 8taghorn Sumach. 
Sides of sand ridges north of Miller's; scarce. Before recorded from 

Gibson and Posey counties. 

Rhus copallina L. Dwarf Sumach. 
Borders of marsh north of Tolleston. This form is probably more 

widely distributed througli the State than the above, though neither is 
anywhere near so common as R. glalrra L. 

Rhus canadensia Marsh. Fragrant Sumach. 
Grows in dense clumps along the lake shore, 100 yards or more from 

the margin of the water, east of Whiting to Brimson, near Miller's, etc. 
Much smaller and less spreading than on the rocky hillsides of Monroe 
and Crawford counties. . }'or its distribution in the State see Proc. Ind. 
Acad. Sci., 1896, 137. 

Polygala cruciata L. Marsh Milkwort. 
Common along the borders of marshes north of' Dune Park. Recorded 

also by H. & R. from near Hammond. The flowers vary from purple to 
pure white. 

Baptisia leucantha Torr. & Gray. White False-Indigo. 
Prairies and borders of copses; common throughout the central region 

of both counties. 

Lupinus perennis L. Wild Lupine. 
Crests of high wooded sand dunes, northeast of Miller's. In fruit 

July 28. 

A1n,orpha canescens Nutt. Lead Plant. 
Road sides in prairie regions; common. 

Petalostemon violaceus Michx. Violet Prairie Clover. 

Prairies and sand dunes; frequent. 
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Tephrowia'mrgini,ana Pers. Goats-Rue. Catgut. 

Dry sandy hillsides; common iu Calumet region north of Miller's, etc. 


Lespedeza capttata Michx. Round-headed Bush Clover. 
Low sandy soil north of Dune Park; frequent. 

Lathyrus 'IlYJ,ritimus Bigelow. Beach Pea. 
Sands along the beach of Lake Michigan, east of Whiting; frequent. 

In flower and fruit July 27. 

Prunus americana Marshall. Wild Plum. 
Common on the beaches of old Lake Chicago and on the sand islands 

of the Kankakee valley. 

Prunus pumila L. Dwarf Cherry. Sand Cherry. 
Common in clumps along the sand ridges 100 feet or more from the 

water margin of Lake Michigan and extending back one-fourth of a mile 
or more. The fruit is very abundant, and when fully ripe is quite pal­
atable, much more so than that of the next two species. Specimens bear­
ing fruit vary in height from two to six feet. 

Prunus pennsylva'nica L. f. Wild Red Cherry. 
A tan shrub or amaH tree which occurs sparingly along the sand ridges 

near Brimson and north of Miller's. 

Prunu8 virginiana L. Choke Cherry. 

Rather frequent along the sandy margins of swamps near Tolleston, etc. 


Spira3a Balicifolia L. Meaduw Sweet. 
Common in low, damp prairies. 

Spira3a t(}ment:oBa L. Hardhack. Steeple-bush. 
With the above, but much less common. 

Physocarpus opulif'olit&~ Maxim. Nine-bark. 
Swampy woods and banks of streams; frequent north of Miller's, Pine 

Station, etc. 

Potentillafruticosa L. Shrubby Cinquefoil. 
A single clump, one mile east of Whiting in sandy soil, 100 yards from 

lake shore. 

PyrUs arbutif'olia melanocarpa Michx. Black Chokeberry. 
Margin of swamp near Tolleston. Leaves larger, smoother beneath, 

and more rounded than in the typical form. Not before recorded from 
the State. 

Parnaslfia caroliniana Michx. Grass of Parnassus. 
Low moist grassy places; frequent. * 

'C' For runge in State see Proc. Ind. Acad. Sci .• 1896. 136. 
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Ribes jl.oridum L'Her. Wild Black Currant. 
Frequent on a sandy wooded" island" in the S. E. part of Lake 

County. Not before recorded in the State north of Jefferson County. 

Hamamelu virginiana L Witch Hazel. 
On sides of wooded sand dunes northeast of Miller's; scarce. 

Lythrum alatum Pursh. Loosestrife. 
Low damp prairies and marshes; frequent north of the Calumet. 

Ludwigia polycarpa Short and Peter. False Loosestrife. 
Abundant in swales near Tolleston. Before recorded from" Knobs," 

and Gibson and Vigo counties. 

Opuntia rafinesquii Engelm. Prickly Pear Cactus. 
Common on the low sand ridges of the Calumet region, growing where 

nothing else will. Fl?wers large and handsome. 

Eryngium yucc03folium Michx. Rattlesnake Master. Button Snake· 
root. 

Borderd of damp prairies and roadsides; frequent south of the Calumet 
in both counties . 

.Nyssa sylvatica Marsh. Black Gum. Sour Gum. Pepperidge. 
Sand ridges and islands; also on north margin of Cedar Lake; 

frequent. 

Mikania I3caruiens Willd. Climbing Hemp-weed. 
Found in abundance covering the button-bush (Cephalanthus oceiden­

talis L.) and other shrubs growing in the low ground 50 feet south of the 
wagon bridge aer,)ss Sandy Hook Creek, five miles east of Hebron, Porter 
County, September 21. Before recorded in Indiana only from Gibson 
County. Manual range-" E. New Eng. to Ky. and southward." 

Liatria scariosa Willd. Button Snakeroot. 
Sand ridges near Dune Park; frequent. 

Liatris spicata Willd. Blazing Star. 
Margin of marshes and damp prairies; frequent. 

Solidago ohioensis Riddell. Ohio Golden-rod. 
Border of marsh near Dune Park, September 7. Known in the State 

only from Tippecanoe and Lake counties. 

Aster n01J03·angli03 L. New England Aster. 
Common along roadsides in the central and southern portions of the 

two counties. One of the largest and most handsome of the asters, its 
llumerous violet-purple rays quickly attracting the attention and admira­
tion of the observer. 

ABter lJericeus Vent. Silky Aster. 

Low sandy soil north of Dune Park; scarce. Not mentioned in the 
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State Catalogue, and, as far as known, not before definitely recorded 
from the State, though H. and R. mention it as frequent, without accred­
iting it~to Indiana. Heads large and showy. 

Aster polyphyllus Willd. 
Borders of marshes north of Dune Park; scarce. Recorded from near 

Whiting by Coulter, loco cit. p. 190. 

Aster linariijolius L. Double-bristled Aster. 
Sandy ridges north of Miller's and Dune Park. Readily known by 

the shortness of the stems, which grow in clumps from a woody base, 
and by the rigid linear leaves and showy heads. 

Silphium laciniatum L. Rosin-weed. Compass-plant. 
A typical prairie plant, yet common along the roadsides and on the 

upland prairies, especially in Lake County. The large, vertical and 
pinnately parted, radical leaves resemble somewhat those of the sensitive 
fern, Onoclea sensibilis L. The upland prairie hay formerly contained 
large numbers of these plants, which served the buyer in distinguishing 
it from the lowland hay. The former was considered the more valuable, 
and it is said that some farmers were in the habit of harvesting the com­
pass-plants and afterwards mixing them with the lowland hay in order 
that it might be mistaken for that from the upland, and so bring a higher 
price. 

Silphium terebinthinaceum L. Prairie Dock. 
In similar localities, but more common than the last species, and readily 

distinguish'id by its large, undivided root leaves. 

Silphium peifoliatum L. Cup Plant. 

Sides of ditch near Dyer, Lake County. Not noted elsewhere. 


Lepachys pinnata Torr. & Gray. 
Roadsides and margins of prairies in Lake County; scarce. Leaves 

very rough. 

Helianthus occidentalis Riddell. 

Rather common in dry upland prairies and along sandy ridges. 


Artemisia caudata Michx. Wormwood. 
Side of sand ridge north of Dune Park; scarce. September 9. For 

. the only previous State record of this and the next species, see Proc. Ind. 
Acad. Sci., 1895, p. 191. 

Artemisia canadensis Michx. Hoary Wormwood. 

North of Miller's at foot of sand ridge; scarce. September 8. 

Onicus pitcheri Torr. Pitcher's Thistle. 

Sides of the highest sand ridges and dunes north of Miller's. In fruit, 


July 27. Known in the State only from Lake County. 

7-GEOL. 
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Onicua arvensis HofIrn. Canada Thistle. 
This well known pest has undoubtedly gotten a foothold in northern 

Indiana. which will be troublesome to overcome. Numerous large patches 
were seen along the railways of the Calumet region, and a half acre or 
more flourished undisturbed near the center of the city of Hammond. 
Isolated specimens were also noted near Cedar Lake and other localities. 
It may be readily distinguished by its numerous small heads, which are 
less than half the ilize of those of the common thistle; also by its slender 
stem and upright flowering branches. It is seldom more thart eighteen 
inches in height. 

Lobelia kalmii L Kalm's Lobelia. 
Margin of low grassy pond north of Miller's, July 27. Frequent. 

Campanula aparinoide$ Pursh. Marsh Bellflower. 
Wet, grassy meadows; comrnon. Tbi~ and the preceding species occur, 

as far as known, only in tbe northern third of the Slate. 

Gaylussacia resin08a Torr. & Gray. Black Huckleberry. 
Common in the sandy soil along the borders of marshes in the Calumet 

region, especially in Lake County. 

Vaccinium penngylvanicum Lam. Dwarf Blueberry. 
Common on the sand ridges and dunes in the ll(:)rthern third of both 

counties. 

Vaccinium vacillans Solander. Low Blueberry. 
Dry, sandy hills north of Miller's; scarce. 

Vaccinittm corymb08wm L Swamp or High Blueberry. 
Margin of marshes in the Calumet region; common. Grows to a height 

of six to eight feet, and produces the blue huckleberry of the latter part 
of the season. 

Vaccinium macrocarpon Ait. American Cranberry. 
Noted growing wild only in the peat bog one mile east of ~Ierriville, 

though doubtless occurs in numerous places in the swampy area of the 
Calumet region, which is well adapted to its cultivation. Much of the 
waste land of this area could be profitably put to that use. 

. Arctostaphylos uva-ursi Spreng. Red Bear-berry. 
Sides of sand ridges within 100 feet of the lake shore east of Whiting· 

and north of ~Iiller' 8. In fruit .July 28. Occurs only in the counties 
bordering on I.Jake Michigan. 

Ga:uliheria procumbens L. Creeping Wintergreen. Checkerberry. 
Abundant around the borders of a marsh northeast of ToUeston; also 

sparingly near Dune Park. It bas also been taken by the writer at the 
Pine Hills, Montgomery County, but does not occur in Monroe ~unty, 
as stated in the catalogue of Indiana plants .. 
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Cassandra calyculata Don. Leather Leaf. 
Margins of swamps east of Whiting, north of Millers and near Dune 

Park; frequent. Occurs also abundantly in the tamarack swamps near 
DeLong, Marshall County. 

Chimaphila umbelWta N utt. Prince's Pine. Pipsissewa. 

High woodl;d sand dunes northeast of Miller's; scarce. In fruit J uly 2~. 


Aselepias vertieiUata L. Whorled Milkweed .. 
Sand ridges near the railways east of Whiting; frequent. 

Acerates viridijlora Ell. Green Milkweed. 
With the above, but scarce. In flower July 27. 

Sabbatia angularis Pursh. Bitter-bloom. Rose pink. 
Common about the margins of low, grassy meadows. One of the most 

handsome of our midwmmer wild flowers. Occurs probably throughout 
the State. , 

Gentiana cri:nita Froel. Fringed Blue Gentian. 
Borders of marshes north of Miller's and Dune Park. September 8 

and 9. Ooours in suitable localities tbroughmlt the northern balf of the 
State. 

Veronica 8C1.ttellata L. Marsh Speedwell. 
Slough north of Tolleston; July 29; scarce. Recorded only from 

Steuben and Noble counties. 

Gerardia purpurea L. Purple Gerardi&.. 
Abundant in low, damp meadows, both in the Calumet region and the 

Kankakee Valley. 

Pedicularis lanceolata Mich:i. Lanceolate-Ieaved Lousewort. 
Borders of marehes north of Dune Park; scarce. 

Dtricularia vulgaris L. Greater Bladderwort. 
Scarce in marshes north of Miller's, between the Calumet and the 

Lake Shore; July 28. 
Utrwularia cornuta Michx. Bladderwort. 
With the above but much more . frequent ; aleo Sep. R. U. gihbet L. ; 

purpurea Walt., and res'upinata Greene, are also recorded from near 
Miller's in the H. & R. list, but no specimens were seen during my visit 
to that locality. . 

, Mortarda punctaia L. Horse Mint. 
This is one of the prevailing plants in all the sandy region north of the 

Kankakee, being as common in the streets and on the sandy ridges as is 
the dog fennel, Amhemi8 cotula DC., in the central part of the State. 

Gyclolmna platyphyUum Moquin. Winged Pigweed. 
Sandy shore of Lake Michigan, east of Whiting and north of Dune 

Park; frequent. The first record for the State. 
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Sohola kali tragus L. Salt wort. Russian Thistle. 
Found sparingly in loose sand within 100 yards of the margin of the 

lake, between Whiting and Dune Park. Is liable to spread anJ prove a 
very troublesome weed. 

Euphorbia eoroUata L. Flowering Spurge. White Spurge. 
One of the most common and characteristic plants of the sand covered 

area of the two counties. Noted here only because of its abundance. 

Myrica asplenifolia Endl. Sweet Fern. 
Noted just west of the station of Highland, where it was common in the 

sandy soil on the south slope of Calumet Beach. Recorded from Miller's 
by Coulter-Proc Ind. Acad. Sci., 1895, 195. These are the only two 
records for the State. 

Betula populifolia Ait. White Birch. 
Sand ridges west of Miller's; scarce. 

Betula papyrifera Marshall. Paper or Canoe Birch. 
More frequent than the above. Not found more than three miles back 

from the lake, and not noted in Porter County. Most of the trees close 
to the lake have been killed by fire. 

Betula nigra L. River or Red Birch: 
Common along the banks of the Kankakee. Recorded in the Cata­

logue of Indiana Plants only from Gibson County, but has been noted 
by the writer in Martin, Vigo, Owen, Jackson, Putnam, Marion and 
Lake, so that it probably occurs throughout the western two·thirds of the 
I::ltate. 

Betula pumila L. Dwarf Birch. 
Borders of swamps north of Tolleston; common. 

Alnus ineana Willd. Speckled or Hoary Alder. 
Banks of Calumet north of Miller's; frequent. Known in the State 

only from Lake County. 

Salix glaueophylla Bebb. Broad-leaved Willow. 
Sand ridges near the Calumet, north of Miller's; frequent. 

Pinus banksiana Lambert. Gray or Northern Scrub Pine. 
Sand dunes and ridges within three miles of the lake shore, between 

Whiting and Michigan City; common. Specimens 40 to 60 feet high 
were plentifuL 

Juniperus communis alpina Gaud. Low Juniper. 
This form is recognized by Britton & Brown* as a distinct species un­

der the name of Juniperus nana Willd. It occurs sparingly north of 
Miller's on the sand ridges, forming dense circular masses six to ten feet 

.. Illustrated Flora, I., P. 6(J. 



GEOLOGY OF LAKE AND PORTER COUNTIES. 101 

in diameter, with the individual stems about two feet high and recurving 
or depressed. The leaves are shorter and more numerous and the berries 
larger than those of the common J. communis. The latter is widely dis­
tributed over the State, while the one under consideration is a northern 
and eastern form Dot before recorded from within its bounds. 

Spiranthes eernua Richard. Ladies Tresses. Screw Stem. 
Borders of low damp meadows; frequent in the Calumet region. 

Habenaria oiliaris R. Br. Yellow Fringed Orcbis. 
Frequent about the borders of a marsh northeast of Tolleston, July 29. 

In a paper entitled the" Distribution of the Orchidacere in Indiana,"* 
Miss A. M. Cunningham gives the known State records of this species as 
St. Joseph, Noble and Steuben counties. I have found it in numbers 
also at DeLong, Marshall County. 

On account of the lateness of the season the above were the only two 
orchids seen by me in the countiCt', though H.& R. record Liparis lmselii 
Rich., Aplectrum hyemale N utt., Oorallnrhiza innata R. Br., O. multiflora 
N utt., Goodyera pubescerts R. Br., Arethusa bulbosa L., Pogonia pendula 
Lindl., Habenaria tridentata Hook., H. virescem Spreng., H. bracteata 
R. Br., H. hyperborea R. Br., H. hookeri Torr., H. lacera R. Br., H. 
psycodes Gray, and Oypripedium 8pectabile Swartz, from definite localities 
in Lake County, besides mentioning ten additional species as being found 
southeast of Chicago, in the territory covered by their list, without giv­
ing localities. 

Aletris farinosa L. Colic Root. Star Grass. 
Sandy soil near border of marsh north of Tolleston; scarce. 

Smilacina Iltellata Desf. Star Flowered Solomon's Seal. 
Very common on the" sand islands" of the Kankakee Valley, and the 

barrens of the Calumet region. I have never met this species in central 
or southern Indiana, though I have studied the plants of those regions 
for ten or more years. 

Lilium philadelphiIJum L. Wild Orange-red Lily. 
Borders of prairies; scarce. One specimen north of Cedar Lake, JUly 11. 

Tofi(Jldia glutino8a Willd. False Asphodel. 
Margin of a swale, north of Miller's; July 28; scarce. Known in the 

State only from Lake, Fulton and Noble counties. 

Oommelina virginica L. Virginia Day-flower. 
Frequent on the side of wooded sandy hilts, northeast of Miller's. 

Triglochin maritima L. Arrow Grass. 

Shallow water of marshes north of Miller's; frequent, July 28. 

Recorded before in Indiana only from near East Chicago . 


.. Proc. Ind. Acad. Sci.. 1895. 201. 
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~ jiJimb.iJJ V tthl. SlendilrOy])€l"llI!I. 
'SiM of -s'l/D:d hitlti at Duoo Pa'!"k ; frequent. Known in the State only 

from.Lake and Port« (lounties. 

Oyperus lwughtoni'Torr. Houghton's Cypet;us. 
Side of sand ridge near Tolleston, July 29. The first record for the 

State, the II»1n{]al nmge being '~Mtul!'. to Mi1m., KUi'.and Oregon.'~ 
A handf!Om8 ~iea with thepluft'HlS two ht or mOTe tan, the spikes 
numerous and densly floweN>d. 

Panioom I!mumnaltJ BO'<'c. Di'ffuee Panicum. 
Frequent.tllongiJides of tbe sand ridges in tbe Calumet regioo. mows­

in <leMa tufts. T'be panicle much branched and ~ding, and of a 
hand50me purpliSh tinge. Recorded only from Lake and Vigo countiesr 

but bas been noted, by tbe writer, also in JJasperlmd Starke. 

Zizania aquatica L. IlJdian Rice. Wild Rice. 
Shallow water of marsn north of Miller's; scarce . 

.J1lfmto,.h.ila «rundi~ HOit ..sand. Reed. 
Fr.e.qllent on oresm,of the higber sand ridg.es ad dUDe8 .u along the­

Jake /thore. The spite·like plIIwe ~ight i.e tweilve Wches in length. and 
quite handsome. 

Plrragmite8 eommuni.s TTil'l. &ed. 
One of tbe tallest members of tbe gra:ss family, sometimes reaching a 

heigbt of eighteen feet·. Grows in dense isolated patches in the sloughs 
and swamps of tbe Calumet and Kankakee regWDI'!, 

*Jj:* 

The 103 species above Tecorded compriEe probably lees than one-tenth 
of tbe flowering plants of the two counties, being UDlYBu(Jh afJ were 
especially noted or collected as I pa~sed hurriedly trom place t6 place, 
Higley and Raddin giv-e dl'finite IO!2l.Hties for about 4O@ildditioodflJM.lCies 
in Lake County, milny of which occur '8Qwhere ilhte in Indiantt. 

Tbere is no better place for a.n extended botanical study of a limited 
&Tea in tbe State than among the dunes, iSwampi. :peat bQgs, prairies .and 
river bottoms of tbis area,lWd it is to be hoped thBtBOwt1 one ~ith leisure 
and ability will, before it is further modified by man, make a complete 
and permanent record of its flora, 

mailto:4O@ildditioodflJM.lCies
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ELEVA'rION8. 

A list of elevations of a number of points. in the two cmmties is here 
given. It has been compiled from the followiIIg sources: 

Gannett's Dictionary of Altitudes; Campbell's Survey of the Kan­
kakee Region; data furnished by Henry; Rankin, Ex-County SurveY0r 
{)f Porter County; by Geo. Fisher, County Su:rv:eyor of Lake COlmty, 
and by Frank Leverett. * The initials "G.",. "0.", "R."~ ":F." aad "L." 
after the location refer, respectiYely, to the authority cited. 

ALTITUDES IN L~KE COUlflY. 

Creston. railway-L ........................................... 740 feet. 
Crown Point, C. &. E. Railway-G...........•.............•.•7.02 feet. 
Drown POint, Oourt House yard:-F .............................714 11eet. 
Crown Folnt, Panhandle Railway at station-F•..•............695 f'Elet. 
Dyer; lVi. C. Railway-G..............................•..•......638­ feet. 
Fancher Lake, surface of water August, 1896-F...•..•.......713 feet. 
Griffith, railway. cl'G8stng-G...•.....•...•....••...••........636 feet. 
Hammond, 1\1. C. Railway-G...•.•...•.....•.•••.•...•.....•595 feet. 
Hammond, Nickle. Plate RaUway-G,.......................•..598 feet. 
Hessville, railway-G.................. , ........H ................623 feet. 
IIlghland, railway-G. . . . . . . ... . .............................617 f.eet. 
Hobart, P. F. W. & C. Railway-L .. '" ..............•.•.•....622 feet. 
Kankakee River, old mouth of Eagle Creek-L....••...••••... t660 feet. 
Kankakee River, surface of water at Morron RaHway bridge 

-C. . . . . . . . . . . . .. ..••.....•........••• • •.•••.•.••••••• '•. 635.7. feet. 

Kankakee River, surface of water at State Line-C ..........624.3 feet. 

Lake Mlchlgan, mean surface level-G...................... •t582 feet. 

Leroy, r.a.llway-L................................. ,...........683. feet. 

Little Calumet Marsh, sections 16 1U1:d. 21 (36 north, 9 west)-L..595 feet. 

Liverpool. M. C. Railway-G ....•......•...•.......•..••...•.627 feet. 

Lowell, l'Rllway-L.................... . ..........•..•.•...•..690 feet. 

Miller's, L. S. & M. S. Railway-G ..............••••.••.••.•..625 feet. 

Palmer, railway-L..................... • ..•.....•......•...733 feet. 

RG8s, M. O. Railway-G ................•......•....•...•..•..635 feet. 

Schererville, ratrway-L...•.............................•...644 feet. 

Shelby. railway Ilrosslng-C•....................•...••..•...•~ feet. 

St. Johns" ra:llway-L........•.•.........•.....•....• , ......... OO17 feet. 

Wa.terslledr ncali' head, wat.Ql'1!I of Eagle Creek and Deep RiNer-L.747 feet. 


.. In sending bis data Mr. Le-verett wrow all· follows: .. I send some eleva.tions which I 
·oIitai:Bml from •• Gannett last. winter, 2Qme of whieh I ao not. think lI!,pear in.big. DiM:OOn­
a.r:r or Altitndes. Some aore lilightll' different from the· altitudes giv .... in his Dicti<>nary be­
'0_ of a: revision whicb fie hall made in the light of fuller data. I bave also inserted a 
fe'w lI11~ <leoorminati()ns, .,bluh I mttoo in Porter C!>lllllil!. To these I oove affind' the 
+sj.p." 
- tThislevel is from tho report oftbe U. S. Deep Waterways Commission, below cited. 

t The smndard low water elevation of Lake Michigan as given by the U. S. De&p Water­
""ays CemllrM&ion libr!896 i6 m.OO:·f\et. and thalligh w..t611 elevation is 584.34 feei. 
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ALTITUDES IN PORTER COUNTY. 

Chesterton, L. S. Railway-L.•.......•••..•.•.......•.•.•.•••659 feet. 
Chesterton, L. S. Railway-R ...•......••.••.•.•....••••••••••670 feet. 
Coburg, B. & O. Railway-G..................................786 feet. 
Coburg, B. & O. Railway, at summit-G.......................795 feet. 
Crest of Moraine in section 35 (36 north,' 6 west)-L••....••••••825 .±.feet. 
Crest of Moraine in section 11 (35 north, 6 west)-L ..•.••••••••840-± feet. 
Crissman, railway crossing-L......••.•....•...•.•••••.•..••.645 feet. 
Flint Lake, surface of water-R..............................825 feet. 
Furnessville, railway-L.................. . .................670 feet. 
Gossett's MUl Pond, south end; northwest quarter of section 28 

(36 north, 6 west)-L.....................................620 ± feet. 
Hebron', Panhandle Railway-L.....................•..•.•...713 feet. 
Kankakee River, Dunn's bridge, surface of water-C.••.•.....663.7 feet. 
Kankakee River, Grand Junction, surface of water-C•.......660.5 feet. 
Kankakee River, Baum's bridge, surface of water-C .••......659.4 feet. 
Kouts, railway crosslng-L................................•..687 feet. 
Liberty T01Vnship. east line, point of crOSSing B. & 0 Railway 

-L.. ...... ..... .............. . .........................687 feet. 
Morgan Prairie, northwest quarter of sectIon 36 (85 north, 5 

west)-L. . . . . . . . . . . . . .. ...........•... . ...........•....758 feet. 
Old shore of Lake Chicago Bay, west of Wheeler, northeast 

quarter of section 3 (85 north, 7 west)-L.....•••••••..•.•. 64O ±feet. 
Old shore of Lake Chicago Bay, southeast quarter of section 28 

(36 north, 6 west)-L.....................................650.±.feet. 
Porter, M. C. Railway-R.........••..•...•••.•.•...••..•.•••668 feet. 
Salt Creek, crossing of P. F. W. & C. Railway brldge-L.••..•.650-± teet. 
Sandy Hook Creek, crossing of Panhandle Railway-L•••..•.. 673 feet. 
Summit, near center of section 30 (36 north, 5 west)-R..•..•..888 feet. 
Valparaiso, G. T. Railway-R.......•.......•••.•...•.••••••.820 feet. 
Valparaiso Court House yard-R.....••••.•....•••.••.•..•.••S03 feet. 
Valparaiso P. F. W. & C. Rallway Station-L.•.•••••.•..•.••.736 feet. 
Wheeler, P. F. W. & C. Railway-L......•.•..•.••.••.......665 feet. 
Woodv1l1e, B. & O. Railway-R.•.....•.•....••.•••••.••.••.•721 feet. 

* * * In the preparation of the foregoing paper on the Geology of Lake 
and Porter counties, I have been aided by a number of persons to 
whom acknowledgments are due. To Mr. Frank Leverett, of Den­
mark, Iowa, I am under special obligations for the use of notes per­
taining to the physiography of the Calumet region-and for data used 
in the preparation of the accompanying map. Rev. T. H. Ball and 
Hon. J. W. Youche, of Crown Point; Mr. A. F. Knotts, of Hammond, 
and Mr. Henry Rankin, of Valparaiso, also furnished me much data; 
while Mr. Rankin, Herbert Ball of Crown Point, Hon. Jerome Din­
widdie of Hebron, Hon. Geo. C. Gregg of Hobart and E. L. and Hon. 
L. G. Furness of Furnessville accompanied me for a portion of the 
time during my researches throughout the area, and aided me in 
securing much data which might otherwise have escaped my attention. 



THE CLAYS AND CLAY INDUSTRIES OF NORTH­

WESTERN INDIANA.. 


BY W. S. BLATCHLEY. 

During the past five years the clay industries of Indiana have had a 
steady growth. The ever increasing demand for clay products for 
structural and road uses has been the chief incentive to this growth. 
The rapid advancement in the price of lumber, due to the disappear. 
ance. of the forests of the State, has led architects and builders to 
investigate. more carefully than ever before the advantages of clay 
products for structural purposes. These investigations have, for the 
most part, proven satisfactory, and have shown the unexcelled fitness 
of such products for many nses to which stone, wood or other materials 
were previously put. 

As a proof that the general public is beginning to appreciate this 
fitness, one has but to note the rapidly increasing use of terra cotta 
and pressed brick for the fronts of business blocks and the more 
fashionable and costly private residences; of hollow brick for their 
partition walls; of flue linings for their chimneys; of clay shingles 
for their roofs, and of encaustic tiles for their floors and mantels. 
Indeed, all present signs point to clay-that most widely distributed 
and cheapest resource known on earth~as the leading factor in the 
future structures built by man. 

Nor has the increased demand for clay products been confined to 
those used for building purposes. The use of vitrified products, such 
as sewer pipe and paving brick, and refractory clay wares such as fire 
brick and furnace linings, has also been constantly growing. To 
supply these increased demands new industries have sprung up in 
many portions of Indiana, and new discoveries have been made con­
cerning the practical uses of many deposits of clay before considered 
worthless. Meanwhile, constant inquiries for literature relative to 
the clays of the State have been received at the office of the Depart­
ment of Geology. To meet this demand for literature, the writer, in 
1895, made a careful study of the clay deposits of the coal-bearing 
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counties in southwestern Indiana, and a detailed paper concerning 
them was pUblished in the Annual Report of the Department for 1895. 

In that paper it was shown that with the exception of some of the­
clays used in making the better grades of terra cotta, encaustic tile 
and 'clIime, l\'IIII4'e,lmdiama ims 'Withm her 1C.t-'~ 'CII:tmties the raw 
material in abundance .:fior ~~ .a.rdof clay product used 
within her borders. Some of the best clay deposits and the largest 
clay factories of the State are, however, located in the northwestern' 
counties, and a portion of the time of the writer during the field 
season of 1897 was spent in ilbe fittrdy tt.f ille 'Clays of that region. The 
results of that study are incorpru;a.taQ ,in the present paper. 

It is difficult to give an accurate definition of the term "clay," as 
common.lyused. 1m .general, the .:name ;is .applied lto .any .soft, earthy 
sU»sta.n.ce wllich, :when w.clj ,£Um he J:'eadil,y :fashioned into &B}' des.iredi 
~ il'iulpfl, w.blch slmpeit will ne.tari.lI. w.bile bBiilg Qx.i.ed .m­
""'<:r-""fJft'#f a bnrlled..All t:lla.NS .are, ilunva'ler., not &aft. Mall}' of the 

IIJI· best claydepo.sitsof fihe State are himl, rook-li:l.e sub­
stanCeti\, whlch.:n1.llB± he .hlaalled and ~rDlL11d.into .p.gwdar., ltef&re heillg 
uood. SuCh ,cla,y..8 i&l'j).either s.b.ales or m~s. illhe .&hales a.ne .uly 
cla'yJi! ~ .ma.:uiY centuries ~ ware d.eJl.QS:i.1ad.in ,deep ;"\vat.er. By 
pressure :theJ' ..haytl .since heCQ1lUl .cGn8€lli,qa.tea .and.~d :iinto­
rather thin layers or lamina:. A shale is there~oreonly.4l 'har..dtmed, 
1A:m.ina.ted clay. The .fueclays are theunder-£la'ys of the coal vems. 
At one time they formed the..still from which 9(Prung the luxuriant 
plant growth which was afterwards changed into .coal. 'l'hose plants. 
removed from that :soil mans of the elements now :fiound in .shales 
and clays, .amd as a reslllt articles :made from fine-clays are more re­
fracinr'y"; :L 1!" will withstand far greater heat without melting, than 
will th.ose rmaiie .from ..shales or ill'dina~ £Oft claj's . 

.Accor.d.m,g to dlb.e chemist, ,pm:e clay is .afthj¥W:a.ted .silicate of 
alumina," the formula of which is AlzOs:2SiOa+2.H2.0. Tlritl simply 
means :tili.a.t tw.o.atoms 0:£ .the .element ..alumiDllillJ tWD .of .silioon and 
se:v.enol .()):l\§6Il.ue lilli-led irito .a .molecule .of the ~and, .silicate 
of 1lI11l1n~. and .tha± .that molooule is ~ineil roth two ..molecJ.ue& 
of wate:J;, .to.form the cia]'. Pure cia,Y, ;with the .&ha¥.e rompesitiOll, is 
called 'kaalim.. l/1aBt cla,iYS;a.ne. how:e~.in:lpmIe..w:W: .ef)ntaifl. n:t.:/IDl.el'­

OUi,othrar ~m:riJmd'w;i±h their ka&lill.. iI'he. ne:li:n, calleD. h 
'lclq~" .is jFssC.utin.all:.mate:nial to wkic'h the tflrm.clay night'llu1Jy 
belaJ.Wl. The ~4tl'le.l:la.Ythe .gzeate;r w .amolmt d ..kaolin wlllCh 
't ---.......:....- "v"
l~lJII., .1' 

:Ma.Dy .in.Q.u.iriBs~.made UlIIMenniqgr'.aluminlllll ila,y:" ;From the 
a;bow.e.it :w.i1l be JBeml :tlw:t.aJ.l da.J'IB contain .a.\Jl:milllilm j,ngreater .or J.ess. 

http:a;bow.e.it
http:belaJ.Wl
http:n:t.:/IDl.el
http:cla,iYS;a.ne
http:there~oreonly.4l
http:d.eJl.QS:i.1ad.in
http:t:lla.NS
http:ne.tari.lI
http:sU�sta.n.ce
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-quantities. All claya are,. therefoJre~ aitunillUIn clays. The metal 
.almuinmn is not, ~ l!IIIpaJ'llted :from It clay, but fmrn Il com­
pound called bauxite, which differs from a pure clay in. that its alumi­
num .. cnmbiDeO with o:xygen to fonn 8 soluble ooride inste&ti oi with 
&liccm amd O1ygen to- form an inMluble silicate. 13eIt.:xite. occmr& in 
.Alaban:l!l!,. ArkIlll889~ and Q'l;her S&uthem S~ but nat mIndia:n8. 

TlIie my base er lowb in. all d&ys: hlllli • origin in tM decomposi­
tiOD of gram~ er o.t.B:mt primitive rocli& ncR OOlltamed feldspar. 

Ori' qf Qm:ni.te- it. eempasee ef tlmIe lIIinenls~ qua:rtz, mica and :n f«:ldapar. ~ &r siliLla iff whally insoluble in rainwater 
ays. 0.1' oniinary~. Miea is ala& as insoluble 88 qwt.rlz.. The 

fe1&par of grate is composed om a. silieate~Qi£ potash which is. soluble 
oombined with a. silica.te of alu:mina. which is msoluble; and this com­
bination acts u a. cement. Gm:niJte,. then, ma,. he :regarded.as· com~d 
-of particles of 'i1l8Qluble quarlz, united to part~ of woluble mica 
by a cement called feldspar which is pa.rliaJly soluble IllfJ4 pe.rlially 
insoluble. . . 

When the granite of the first crust of the earth was. exposed for 
centuries to the air and water, the oxygen of the former and the car­
bonic and other acids ill the latter, acted in time l.lpoD: the :feldspar or 
-cement. As the water percolated through the gmnite whiell had been 
softened by long exposure to the air, the carbonic acid united with 
the potash of the feldspar to form a carbonate of potash very soluble 
in water. The feldspar or cement was thus destroyed and the granite 
crumbled. From it resulted a mass of kaolin (the insoluble silicate 
of alumina of the feldspar) mixed with quartz particles or sand and 
numer<FUS scales of mica. This resulting kaolin now fOrIllB the clay­
ba.se, or essential part of all clays. ~des granite, syenite, gneiss 
and <Fther plimitive row contained. mueh feldspar, and by a similar 
•decomposition as that noted have yielQed their praporlUm of kaolin. 
The latter: is, th.ereiore,. sillillpl, ODe of the kinds of. matter resulting 
frOill th.e deca.y Qf feldspe.tbic rocks. 

VARIETIES OF CLAYS. 

When the cray rermrims in the plaee wflere it ims ~een formed: it is 
caned a reWJual clhy. When it futs been carried by wa:ter, ice or other 
agency to a; new-location and rettepOlJite"<f. ..~.• :Wlrter it fw ealled a sedi­

':mentarg era:,. Ninety per cent. of the ctlrYW of Indian. 'belong 110 the 
latter group. Among the sedIinentar:r eiayJ, are the males... above 
mentioned, which were deposited. in deep! water. and the fire-clays, 
-deposited in: the more shallOW" 1:&goow and &WII:1l!I:pIF i1r lII'hidt the coal 
plants grew. In the UC& Qil1tlaideJ;e<;l ill. the present paper, all the clays 

http:silica.te
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are sedimentary and most of them are soft clays, belonging to one of 
three subdivisions: namely, drift clays or "hard pans;" alluvial clays, 
and silty or marly clays. 

The drift clays or hard pans are by far the more common clays in 
northwestern Indiana. They form a very large percentage of the 
unstratified morainic material or till which was dropped wherj:! it now 

lies by the melting of one or more of the great ice sheets 
Drift Clay8 or glaciers which many centuries ago invaded Indiana.'" 

OT 
Hard Pam. Transported and deposited as they were, these drift clays 

are, in general, too impure ~or any use but the making of 
ordinary brick and drain tile, and oftentimes they contain too much 
lime even for this purpose, numerous analyses showing the presence 
of as high as 40 per cent. of calcareous material. This is due to the 
grinding up and mixing with the clays much of the surface limestones 
over which the glacier passed, as the erosion of that epoch not only 
removed and commingled the previously formed residual deposits, but 
planed away the country over a vast area to a greater depth than had 
been reached by any previous decay. These eroded limestones and 
the clays with which they were mixed were many of them ground into 
impalpable powder and deposited before a subsequent decay could take 
place, so that, as has been well said, "the drift clays are, many of 
them, rock flour, and not, as are the residual clays, the products of 
rock rot."t 

Along the lowlands and second bottoms of the larger streams of 
northwestern Indiana are found, at intervals, very large deposits of 
alluvial clays. Theseare sedimentary clays of the present age. They owe 
their origin either to the deposition of fine particles of clay in the eddies 
of the streams, or to the slow accumulation of the clayey sediment 

.Allu . l during the annual overflows of the areas which they now. 
ClaV'la occupy. In some places they are 30 to 90 feet in thick-

Us. ness and remarkably free from pebbles or coarse impuri­
ties of any kind. They are usually very plastic owing to the presence 
of salts of lime and iron oxides which are intimately diffused through 
them. 

Silty or marly clays resemble very closely alluvial clays. They 
difl'er in that they were deposited in bays, lakes or harbors, by still 

tD.stead of by flowing water. Much "rock flour" contain­
Silty ing a large percentage of kaolin was produced by the 

&r Marly passing of the glaciers over beds of shale. This was held
ClaY8. in suspension by the glacial streams and finally deposited 

• For II. more extended 81Cllormt of one of these iee shoots .ee p. 30 of this volume. 
tChll.mberlain, T. C.-8ixth Ann. Rept. U. S. Geol.Surv•• p.249. 
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in the bays and lakes of that epoch. These marly clays are, in genenil, 
composed of finer grains, and are more usually in thin layers, separated 
by a coating of sand, than are the alluvial clays. 'They contain a 
greater percentage of finely disseminated lime and Inagnesium car­
bonates, and for that reason products burned from them are usually 
cream colored or whitish. . 

The beds of sedimentary clay now found upon the surface of Indiana 
are very few of them identical with those first formed after the decay 
of the primitive crystalline rocks. That igneous force which some­
where is ever pushing the bottom of the sea upward, long ago raised 
the first shale beds into dry land. Rain and frost again caused their 
decay, and again did the agency of flowing water mix and grind and 
bear their particles to the bottoms of new seas and lakes. No one 
knows, or can ever know, how often these successive changes of eleva­
tion, disintegration, erosion and deposition have taken place in the 
ages past; but the clay-base in the Inaterials of our buildings and road­
ways of to-day, would, if traced backwards, lead us through many a 
geologic change to the granites and gneisses of the old archman times. 

PROPERTIES OF CLAYS. 

All clays suitable for manufacturing purposes possess certain essen­
tial and characteristic properties which will now be briefly considered. 
The most important of these is plasticity; It is this property which 
causes clay, when mixed with water, to become a tough, pasty mass 
Plast. . readily capable of being fashioned into any form by the 

'lJJtty. hands or molds. This plasticity is due to several causes, 
chief among which is the presence of the water combined with the 
silicate of alumina in the formation of the clay. When the clays are 
once burned and this combined water driven off by heat, they lose 
their plasticity. Brick .dust or burned clay may be ground fine and 
moistened, but unless mixed with some unburned plastic material the 
particles will not cohere. The absence of crystals in the clay-base or 
kaolin also adds greatly to the plasticity of the clay, as does also the 
fineness to which the grains of kaolin have been reduced. Clays which 
are mixed in autumn and "weathered"-i. e., exposed to rain and frost 
throughout the winter, have the crystalline structure of their kaolin 
more or . less broken up by alternate freezing and thawing. Their 
degree of fineness is at the same time increas.ed, rendering them more 
highly plastic and therefore more readily molded into any desired 
shape. 

http:increas.ed
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..A. second important property of clay is infusibility or refractoriness. 
Kaolin and the best grades of fire clay cannot be me.lted in the highest 
IltfusWil't heat produced by man. This property is very valuable, in 
n t y. that it enables clay to be formed into many proclucts used . 

in the structure of fire proof buildings, and in furnaces for the reduc­
tion of ores. Most sedimentary clays contain lime, potash, iron and 
other impurities which weaken the property of infusibility, and cause 
them to melt or fuse at a comparatively low temperature. Such im­
purities are called ''flu:r,es.'' Good grades of fire--clays cannot contain 
more than three to four per cent. of these fluxes. All sedimentary 
clays contain a much higher per cent. and for this reason fire bricks, 
furnace linings, erucibles, retorts, etc., cannot be made from them. 
Great care must be taken in the bu.riring of wares from such clays, in 
order to prevent the heat from rising to or above that point where 
fusion takes place. 

A third property of clay is insolubility. The better grades of clay 
are not affected by any acid or other chemical. On impure clays, 
li l bilit however, especially those containing much lime, carbonate 

nso ~l y. of iron or allied cheniical, muriatic or sulphuric acid will 
cause an effervescence or bubbling, and the clay will be in part 
destroyed. This property of insolubility possessed by the raw clay is 
not lost. in the burning and the finished clay product can be brought 
in contact with acids or chemicals without being impaired. 

The fourth and last property of clay to be here mentioned is that 
of induration. By this is meant the power which it possesses of hard­
Ii d . ening when subjected to heat. The importance of this 
n uratwn. property can scarcely be over-estimated. Without it an 

article fashioned from clay would be only so much stiff mud which 
on exposure to rain or frost would soon crumble to dust on ac~ount of 
its porosity and attraction for moisture. Ahnost any clay which 
possesses plasticity enough to be'molded into shape can be baked and 
thereby made to become hard, solid, and 8tone~like in appearance. 

IMPUBlTIES.oF CLAY. 

The usee to which any clay can be put are determined very largely 
by the impurities w:tUch it contaiJ;la. Anything other than the clay­
base or kaolin may be oonaidered an impurity. The impurities most 
eQmmonly found in clays are allies or sand, compounds of iron, lline, 
magnesia, potash, soda, and sometimes organic matter. 

http:IMPUBlTIES.oF
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Of these the most common is silica or sand in a free or uncombined 
state. It is found in all clays, and though clB:SBed IUs an impurity, 

Sand it is in most instances Ii necessary constituent, since its 
. presence prevents that warping, shrinking and cracking 

while drying which is sure to take place in the made-up ware when 
too great a percen~ of pure kaolin is present. Clays which are 
tough and exceedingly plastic are termed "fat clays," and to them 
sand is often added artificially to lessen the plasticity and render their 
products more easily dried. Uncombined silica in mOderate quahtities 
is thus beneficial, since it preserves the form at high temperatures. 
When in excess it destroys cohesion and renders the ware brittle and 
weak. 

Next to sand, compounds of iron are the most common and the 
most important impurities of clays. The two· oxidee, ferrous and 
femc, the carbonate, and the sulphide are the fol'Dl8 of iron com­
pounds usually occurring, though others may be present. 

The oxides of iron have much to do with the colors of clays, both· 
in the raw and burned state. Ferrous oxide--the more common of 
o 	 d the two-is found in all drift and alluvial clays, especiallY';:z;,un 8 those of a bluish or greeriish-blue color. When such clays 
o ron. are burned the ferrous oxide is changed to a ferric oxide, 

which is brownish red, and the wares become the same color. 
Besides imparting a color to clay products, the oxides of iron act as' 

fluxes. Especially is this true where from 5 to 15 per cent. of these 
oxides ar!) present, as in many of the shales and drift clays. Such c1ays 
fuse at much lower temperatures than others which are simi1ar in 
every respect, except in the percentage of iron oxides. The carbonate, 
su1phide and su1phate of iron, when present, also act as fluxes and are 
liable to produce a distortion of the brick or other product. 

Among the sedimentary surface clays, especially those treated in the 
present paper, lime and magnesia are always present. If in flne 
particles, thoroughly disseminated through the clay, they only act BS 

fl'!1Xes, and so limit the use of the clay to the making of certain pro~ 
1..1 nd ducts. Lime. however, more commonly occurs in the drift 
HIme a. clay!! or till, in the form of small grains or pebbles of the 
~. carbonate. Unless these can be removed or ground to 

powder by a crusher, the clays containing them are practically worlh­
less. If burned with the clay each lime pebble loses carbon dioxide 
and is changed from a carboIUlte to an oxide or' quiek-lime. This haa 
great attraction for water, and when exposed each pebble abeorba 
moisture, swells and bursts oft a piece of the ware, causing a defect 
or shallow pit in its surface. 
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When lime and magnesia are present in quantity in a finely divided 
state they combine with the oxides of iron and with some of the sand 
to form a light colored double silicate of iron and lime. For this 
reason many of the alluvial and marly clays in northwestern Indiana­
especially those near Robart, Michigan City and South Bend-al­
though rich in iron oxide, produce whitish or cream colored instead 
of red products. 

Potash and soda are two of the most powerful fluxes found in clays. 
They melt at a lower temperature and unite more readily with the 
clay-base than do iron, lime or magnesia. Their amount is not large, 

"t:leing, on an average, but 2 to 4 per cent., but in fusing
Potash 

and power this is equal to more than double that percentage 
of the fluxes above mentioned. If vitrified products, such 

Soda. as paving brick and sewer pipe are desired, a total of from 
10 to 14 per cent. of all the fluxes named are necessary in the clay. 
When the ware is raised to a temperature sufficient to melt the potash, 
iron, lime, etc., these fluxes fuse with the silica and give to the ware 
that dense, tough, non-porous condition characteristic of all so-called 
"vitrified" products. 

* * * 
On account of office work connected with the issuing and distribut­

ing of the 21st Annual Report, I was unable to begin field investiga­
tions in 1897 until .July 10th. The most of the time thereafter was 
spent in gathering data for the detailed report on Lake and Porter 
counties which appears in the present volume. The time left at my 
disposal for studying the clays of northwestern Indiana was very 
limited, and the present paper, therefore, deals only with the more 
important clay deposits of Benton, Newton, Jasper, Starke, Lake, 
Porter, Laporte and St. Joseph counties. 

THE CLAYS AND CLAY INDUSTRIES OF BENTON COUNTY. 

Benton County comprises an area of 414 square miles of the most 
fertile portion of northwestern Indiana. It lies on the western border 
of the State and is the third county south from Lake Michigan .. Its 
entire surface is a gently rolling prairie broken only by three promi­
nent morainic ridges which run in an easterly and westerly direction 
across its area. Standing upon one of these ridges near the center of 
the county one can behold the u:ndulating prairie spreading away in 
all directions like the billows of the ocean. Timbered groves-island.:. 
like-dot her!) and there its surface, and well built farm houses with 
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surrounding orchards are seen on every side. No finer body of farm.­
ing land exists in the Mississippi Valley than these rolling plains of 
Benton County. 

The soil is everywhere a rich, black loam, composed of the remains 
of plants which have decayed under water, and of silt which has been 
mixed with them by slow deposition. For, after the recession of the 
great ice sheet which covered the underlying rocks with a thick deposit 
of bowlder clay, all these prairies were covered with shallow lakes, 
which by natural causes were gradually drained. In the first settle­
ment of the county many of the prairies were too wet for cultivation, 
and R number of marshes which had not yet reached the stage of "wet 
prairies" were scattered at intervals within its bounds. To properly 
drain these wet regions has been the chief problem of the land owners. 
This has been accomplished by the construction of a great system of 
surface ditches which ramify thronghout every portion of the county. 
These have necessitated the using of an immense quantity of drain 
tile. The manufacture of this tile has been the chief, and up to 1896, 
practically the only clay industry in the county. 

The clays of Benton County are all of them of glacial origin. They 
lie immediately beneath the black prairie loam, and vary in known 
thickness from 5 to 130 feet. When first deposited by the melting 
ice these clays were a uniform blue in color. In the course of time, 
however, the upper portions of the clay beds have been percolated by 
waters containing humic acids and other substances from the decay­
ing vegetation above. These have changed the ferrous or lower oxide 
of iron to the ferric or higher oxide. As a result the upper 5 to 20 
feet or more of the clay, is now a brownish yellow. There is often a 
sharp line of division between the- yellow, weathered portion and the 
blue or unweathered part of the clay. The latter is usually the more 
plastic and the bett,er in quality. 

The best deposit of clay in Benton County, so far as known, is the 
one at Earl Park, on the Chicago Division of the Big Four Railway. 
It has been worked since 1891 by the Earl Park Elevator and Tile Co., 
whose works are located about 150 yards from the pit in the south part 
of the town. A section obtained'at the pit showed as follows: 

1. Soil-stripped ,for working...................... 8 lnches. 

2. 	 Ooarse-gralned yellow clay. with many small 

pebbles ........................ ............. 4 feet. 
S. Fine-grained drab clay......................... 8 feet. 

4. Blue clay-marly-llne-gralned ..................38 feet. 

5. Limestone ......... ~ . . . . . .. .................... ? ? 


8-GEOL. 
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:No. 2 of this aect.ion .contains little lime, extlept what HI in the peb­
Mes. lit is more refnl.ctory than the days of the lower strata, bnt the 
lime and other pebbles must be removed or crushed, ~1tie they will 
spoil. JI.li WlreJ!l prodilOOd tr.(l)m it. 

The clay of BtrlltUIn No.3 is very mnilar to that .of No. 4, aeept 
in. ,color. IiIllighter Jme is .rue to leaching waters. The 'Sediment <&f 
which the .$ strata are composed wasprohahly deposited in still 
water by '" Btream from the f.'etTIeatiBag ice sheet. They contain an 
oooltwmal,drift pfilble, hut 310 Uilrgte ll'{lJlllIie- of small limestone peb­
bles M Iioes the upper stratnm. Both 8IIe wry w g.rained, effervesce 
freely with acids Rnd are to be e>laaeed IS m.a.Tly.clays. They probably 
cOll.tuin about 8 per oont. of carbonate OT lime an.d. magDeSia in .ddi­
tion to the <Jtha' fluxes. For this reason vitrified. produds ()f high 
quality amoot be lJlB,de from them. }fixed with the apper clay, No, 
2, they will witbst8nd. more heat. From them alone can be made, 
however, good pressed front brick, terra ootta lumber, drain tile and 
ordUmry hllildiDg brick. 

The company operating this deposit has .been recently reorganized 
and have put in some good Il18JChinery. BefGre 1896 only drain tile 
and ·oromary brIck had been made; the former trom a mirlnre of all 
tire clays, the latter frllm the two upper strata. They had used only 
a Pott's disirrtegr:ator to sepuate the pebblea, and a "Little Wonder" 
stiff-mlld brick and tile machine. In that yeu they put in a 9-foot 
dry pan fer crushing the clays; a Boyd dry press for pressed front 
brick, and a Boyd steamer. to moisten the clay dust, after the latter 
has passed through two inclined screens. For drying the stiff mud 
brick and tile they have four floors, each 60x90 feet, heated by steam 
pipes, and Tor burning all their wares, four down-draft kilns, each of 
which hold 40;000 brick.'" Hereafter the making of pressed front 
brick will be carried on to quite an extent. The .ooiorof these will 
deperui upon the mixture of the clay, those from the blue clay alone 
being lfhitish yellow, and from the other clays different shades of red. 
At the time .of my visit the IDil.k:ing of suoh brick was yet in the ex­
perimental age. Too lDUly different staMs were being made and 
too large :a ~tage were warped. Experience ri.l doubtless rem.edJ 
these defects, and with a man who has a practical knowledge of clay 
manufacturing in charge (If the pillut, there i& no doubt but that its 
future will be a success. 

At Lochiel, on the C. I. & C. Railway, d:nUn tile ~ve been made 
for a number of years by the LoeQi.el Tile Cmapmy. The material 

'" For further stali.tica) information concerning d1i. MIG {}i:her factories see table near 
close of this paper. 

http:LoeQi.el
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1lald is a stitf~ dark colored drift clay which contains n.um~rous small 
pebWes of li:lW. It is mtl\e'l' coarse gvained and resembles the Uppe1! 

atratnm at Earl Park in containing too small an I1IDOmtt of dis.­
IImIi:mted 1:ime to effel'VetWe with acids. Si~ mches 0-f soil mFe stripped 
and the My used mly tG< a depth O'f four feet. It is MWW in earls 
to the pient and passed th'lrough :J c:rnshe- am.d tllen th:rwgh all! Adrian 
brick and tile machine. :&periIl!!lM.14:B ill rmlri:Bg ~d brick :&are 
DeeD tried, 'but the hridi were· too brittle lflJld the .y in gme'l'lIl too 
coarse. Some h(lilow- brick, of good quality for foonwmon work, have 
been made I!t this place. This' company fOm'lerJ:y prednced the second 
largest ootpnt of tile of any in the cou::nty. Of late years the d~and: 
hus hllen Qtl' and the production is much less. They have ample dry 
sheds and three round down-draft kilns of snmdard size. If the clay 
be properly crnshed II; good grade of tile can be IMde at wehiel, but 
the qualities of the clay tIre nat of the beet for macking other wa're8. 

Drain tile have been made at Fowler, the county seat, by the 
Fowler Tile Works, sin:ee 1883. 'l"he material used is a rather coarse 
grained "hard pan" or "drift clay" very similar to that at Lochiel, 
but contains a mueh smaller number of lime pebbles. Five feet of 
clay are utilized ttfter six inches of soil hav-ebeen stripped. This clay 
is passed through II Potts disintegrator and pug mill, then made into 
tile on a Frees brick and tile machine. The tile are dried in sheds 
heated with exhaust steam for about one week. They are then water­
smoked for 24 hours and burned from 24 to 30 hours. The burning 
IS done in three round dmvn .. draft kilru, each capable of holding 
15,000 4-mch tiles. The fuel used here, as elsewhere in the county, 
is slack coal. The clay burns red, but in time there appears ..on many 
of the tile a whitish effioreseence. This does not injure the quality 
of the tile. 

'!'he foRowing IS the daily ca:pacity of the different sizes &f tile made 
on a Frees brick and tile machine at the Fowler Works, and the prire 
of tile at that place in 1897', Fifteen tile of any size eqmrl one rod in 
length. . 

Size~ Dtt:iJg Capacity. ~. 
3%- bfdt............... l2!,t'JUO.......... J1aoo per n.......qM 

4 
I:i 

Inch ...............10,000. •. ... . . ... 
ina., ........... '. . •. ... 1,(Il&........... 

·12.00 per ..........@ 

l&QO. pel:' tJ:wMrsa;wI. 

(\ lw:h .................. 5,f1OO...... _••• 2&00 pelt tlIousand. 
7 inch........., • • • • •• 3,500.......... 32.00 per tl101llilaI1!l 

. 8 
10 
12 

web. . . . . . .. . . . . . . .. 3,000.......... 
Inch................ %,.56tt.......... 
inch. . . • • • • • • . • • . . .. 2,6OCt.......... 

4tl00 per tfia:tts1!:nd. 
6&.00 11ft' theuS8lld..eo par tIIouiIltmI. 

14 inch ............... 1,200.......... 110.00 per thousand. 
15 Inch ............... 1,000.......... 125.00 per thousand. 
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The deeper the clay the better the quality for tile-making at the 
Fowler plant. The upper portion contains less sand and shrinks more 
in drying than the lower. A mixture of clays from top to bottom of 
the pit is aimed to be used, and the more thorough the mixture the 
better the product. By going deeper it is more than probable that a 
finer-grained blue clay will be found which can be made into terra 
cotta lumber, hollow brick and other products. 

Ordinary building brick in small numbers are also produced at 
Fowler. It is claimed, however, that, on account of being made on a 
tile machine, they are compressed too firmly, and are left with too 
smooth a surface. As a consequence, they crack too easily in drying. 
There is at Fowler, however, room and plenty of raw material for 
a good, ordinary brick factory. 

At Oxford, John Lawson has been making drain tile on a small scale 
for 15 years. On his tile yard is a flowing well 50 feet deep, which 
pierces the gravel beneath the blue clay. The clay for tile is gotten 
from low ground. Eight inches of soil are stripped, and 16 inches of a 
blackish sedi~entary clay wholly free from lime pebbles are first taken 
out. This is mixed with three feet of underlying yellowish clay, then 
passed through a crusher and made into tile on a Hoosier tile machine. 
The tile are air-dried in sheds and when burned are smooth,· a bright­
red in color and of excellent quality. About $5,000 are invested in 
the enterprise and the annual output is valued at $3,500. 

At Otterbein tile have been made by Wm. Lawson since 1891, and a 
factory is also in operation on Pine Creek, in the eastern part of the 
county. I was unable to examine the clays at these factories, but it 
is said that they are "drift clays" of good quality for tile-making. 

Other tile factories have been in operation at Templeton, Wadena 
and Boswell, but have been abandoned in recent years. The reason 
for this abandonment as well as that of the decreased output at all 
other factories are several; chief among which was the business de­
pression of 1893-5, causing ff,umers to stop drainage on account of a 
lack of money; the gradually decreasing amount of lands needing 
drainage, and the selling in Benton County of tile from Summitville 
and other points in the natural gas field, cheaper than they could be 
there manufactured at a living profit. 

On. the whole, .it may be said that the clay resources of Benton 
County are inferior in value to those of the counties in the coal· 
bearing area of Indiana, or of some of the counties adjacent to Lake 
Michigan. But what the county lacks in clays it far more than offsets 
in the richness and productiveness of its prairie soils. 
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THE CLAYS AND CLAY ,INDUSTRIES OF NEWTON COUNTY. 

Newton Oounty comprises 400 square miles of northwestern Indi­
ana, lying adjacent to the lllinois line, north of Benton and west of 
Jasper counties. The Kankakee River forms its northern boundary 
and drains the northern half of its area. The Iroquois River flows 
across the southern half of the county from east to west. It forms the 
northern boundary of that magnificent prairie region which embraces 
the southern third of Newton and all of Benton counties. North of 
the Iroquois are also some fine prairies which extend to the southern 
border of McClellan and Oolfax townships. 

With the exception of about 25,000 acres, formerly comprising Bea­
verLake,thesurface of the four northern townships of Newton County 
is covered with loose sand. Up to the present this sandy area has been 
deemed comparatively worthless for agricultural purposes, put the 
time will soon come when, by proper cultivation,it will be made to 
yield handsome returns in small fruits and certain vegetables. The 
area covered by Beaver Lake was long since drained into the, Kankakee 
and now comprises one of the most productive regions of the county. 

The clays of Newton County are, all of them, drift clays or marly 
clays. They were deposited either by melting ice or by the still :water 
of the numerous shallow lakes which for centuries immediately follow­
ing the glacial period covered the greater portion of the county. In 
many places they cover the uppermost rocks to a depth of 120 to HO 
feet, and in but a few known places are they less than 10 feet in 
thickness. The northern third of the county was not visited since it 
is so covered with sand and lacking in railway facilities for transport­
ing clay products. The fine-grained blue clay common to the region 
will doubtless be found to underlie all of this sandy area to a great 
depth. ' 

In the vicinity of Kentland there are no clay factories, and no 
openings where the strata of underlying clay are exposed. The record 
of the well in the public square shows the blue glacial clay to be 146 
feet in thickness. fit Kent's warehouse it was 80 feet, and on Kent's 
farm, two miles southwest of Kentland, section 29 (27 north, 9 west), 
50 feet in thickness. 

A brick yard was for some time located on the north side of the 
Iroquois River, where the road running north from Kentland crosses 
that stream, southwest quarter of section 34 (28 north, 9 west). The 
clay is yet exposed in a cut by the roadside to a depth of five feet. It 
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is a fine-grained, reddish, loamy clay, free from pebhles and lime, and 
will withstand much heat when burned. It should make excellent 
ordinary brick, but is not suited for drain tile on account of the large 
amount of free silica which it contains. 

At Morocco, in the south half of section 21 (29 north, 9 west), Dar­
roch Bros. have been operating a brick and tile yard for fom years. 
The :firm have their plant very well fitted with machinery, but are 
unfortunate in the selection of their clay. SeveD. incl1es of soil is 
stripped and three fe.et of brownish drift clay is utilized. It is very 
full of lime pebbles, and for that reas{)n the tile and brick are of poor 
quality. One hundred yards north of their plant the blue clay comes 
within five feet of the surface and· will make much better tile,. but 
they will be yellowish-white in color. '.rwo well sections at Morocco 
show this blue clay to be 113 and 120 feet in thickness, very fine­
grained and very plastic. 

A much better clay for tile and brick-making occurs at Beaver City, 
and has been worked by M. E. Handley since 1893. The section at 
the pit is as follows: . 

1. Soil-stripped........... . . . . . . . . .. .............. ¥.a foot. 

2. Yellowish sandy clay........................•.•..S% feet. 

S. Tough, bluish clay...............................4% feet. 


Wares made from the abO've yellO'wish clay air crack in drying, 
.especially if eXPO'sed to' the wind. When the yellow clay is mixed with 
the blue this is prevented. The blue clay has been proven by a. bore 
to be 140 feet in thiclmess. But little trO'uble is had with lime peb­
bles, as comparatively few are present. The clay is thoroughly moi!ft­
.ened, pugged and crushed before entering the machine. The mixture 
burns red,. and the owner claims that red tile sell much better than 
white, as they stand freezing better. Tile from &f. to 12 inches in size 
.are made and more were suld in 18!t7 thitn any year since the metory 
was started. The hrick made are of fair quality and bring $8.00 per 
thO'usand at the yard, but 'the local demand is small. 

At Mt. Ayr, (JD. the 1;8 Crosse Branch af the C. &; E. I. Railway, 
a gmyish~Dlue'cla;r:«omes ci.ose,to th~ surface:b:t a mal'shy field in the 
eastern outskirts of the' town, and is worked· inn,. briek and clay by 
Stucker &; Coovert. l't is fine-gr&ined am toogh, .but 00lltains: oeea-­
mona! botryoidal masses at pure amo.rpnoult carbonate of lime the 
size of a marble or smaller. No true pebbles O'f limelll'e'found in the­
clay and a similar OOO'll'!':mDce- at a:morphomJ. lhne W1IS noted nowhere 
else in nortJrwestem hdiana. De cIay itseIf poi!aes&eiJ seIIII'Ce1y enercgn 
lime in its compeaition to caruMt 1m ~!!' with: ~ SlId 'fJama 
a bright red. Four to six feet of it are used; th!!' deeper portions bum- . 
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i:ng :to -.v:e.res of a iighW enID!". A.i;o:nt £5 kilils of a ~ood quality of 
tile &lie millie at th:is :factery nesides enough bric.k to supply the loeil 
demand. If the lime above :mtmtimled W8B .ahtient, the {;lay would 
be of most excellent quality for drain tile, flue linings and fire· 
proo~ . 

The.1. H. Haynes Cempally". of Brook, have the largest and best­
equipped clay factory in Newton County. Their clays are ,also excel­
l.eBtly su1ted m the 'ftl'eS 'Which they 1l.l:'e making. A seeti{):n .at ,their 
pit, northwest ~er of wciitm 00 {28 north, 8 west), shom as 
fo:t:klwi!: 

~ Black.soil ........................... '.........1 foot. 

2. Y c11ow1sh loam,Y cJ.a.y .........................2 t.eet. 

S. Grayish or dra.b, marly cla.y............. ; .....8 to 6 feet. 

4; Tough blue 1Il1I.rly elBy........................2 to 5 feet. 

'5. Gravel BIll!. _nil.•..................•.......... ? '? 


The entire deptlBit was evide.Dtly l&id down in still fiter instead of 
being dropped by meltiDg ice. Ail a coru.equence but little trouble is 
experienced with lime pebhletl. From a portion of the soil and the 
loamy clay-No. .2-ordinary r-ed brick and drain tile we:re mad€ for 
a number of. yea.r.s. In 1895 the company begun to utilize the upper 
marly clay-No. B-in making terra cotta lumber for the Chicago 
market. This clay is a silt, the lower part of the stratum being in thin 
layers with a coating' of 5and hetween them. .An incomplete analysis 
shows that it contains about 10 per cent. of magnesium and lime 
carbonates. In the mBking o~ terra cotta lumber three parts of clay 

,are mixed with one part of sawdust. The mixture is passed through 
a pugmill and crushed, and then through an Adrian tile machine 
fitted with dies <rf the pro.per pattern for the product desired. The 
so-called lumber is in reality a hollow brick, 12x12 inches square and 
3, 4 or 6 inches thick. The walls are three-fourths of an inch thick 
and the hollow portion has two partitions to give the structure addi­
tional strength. At the present time the brick are dried in sheds for 
six to eight days, but a tunnel dryer will soon be constructed. After 
drying theyJ/ll'tl.bm:lledfar . .36 hour.il, and., the aa.wdUiJt being consumed, 
lea•• the ;preduct Wlrf light I8ZlQ pDl'Ous, but Jrt i:llil smne time strong 
euough tar >all purpJJleS ior which it is 11I!ed. 

On oooount of. the ll<Jl'Ol!lity, this "clay llJDlbel''' can be :readily sawed 
tOAny.deBired ~,and a:Dail can bethiveniDto it with B8 much ease 
asi:nto a -pine lmard. lIt;is used mai:Dly f()f pmitifm·lIIillII in fue..,proaf 
liuildingl, and;is apiiI.ly t.kiug iihe plaoe,of !orilmary tmckand ,8Olid 
fire-proofing for that purpose. Its advantages over the latter are 
obvious. On account of a groovedDDtersurfaoe, piaster :is .ti8d,over 
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it without the use of intervening laths. Any wood :finish can be nailed 
directly to it; while with a saw or trowel it can be quickly cut into any 
desired shape. Its weight is as follows: 

3 inch .......................18,500 lbs. per 1,000 square feet .. 

4 inch .. ; ....................15,000 lbs. per 1,000 square feet. 

6 inch .......................20,000 lbs. per 1,000 square feet. 


The prices at which it was sold in 1896 were $27.50, $30.00 and 
$35.00, respectively for the sizes made, delivered in Chicago. 

From the blue clay, No. 4 of the section, flue linings, solid :fire­
proofing, furring brick and foundation brick are made. This clay, as 
well as No.3, burn to a cream color on account of the large percentage 
of lime which they contain. With a better system of drying their 
wares, and with a few additional kilns, this company will have their 
plant in excellent condition to meet almost any demand. Their trade 
is constantly increasing, as they aim to make all their products of the 
best possible quality and sell them at reasonable prices. 

'fhe Goodland Tile Company has been making brick and tile at 
Goodland, in the southeast comer of Newton County, for 12 years. 
The clay which is mostly used is peculiar for this region of the State, 
in that it is a pinkish-red in color. It resembles closely the clay of the 
same color found near Freedom, Owen County,'" which is quite largely 
used in the making of encaustic tile and terra cotta. Both are very 
fine-grained, free from grit and pebbles, and exceedingly tough and 
plastic. The clay at Goodland effervesces rather freely with muriatic 
acid, showing that it contains several per cent. of lime carbonate, while 
on that from Owen Oounty acid has no effect. The latter is, therefore, 
much the more refractory. 

The section at the clay pit at Goodland was as follows: 

1. Soil ..................... . ................1 foot. 

2. Grayish pebbly hard pan or drift clay .......2 to 8lh feet. 

8. PInk clay ................................ .4 to 10 feet. 

4. Blue clay merging into shale ..........•..•..5 to 8 feet. 


The pink clay covers a large area southeast of Goodland, southwest 
quarter of section 25 (27 north, 8 west), on the land of W. J. Stewart. 
Burned by itself, it produces ware of a dark-red color. Mixed with the 
overlying grayish clay, it burns brown. Drain tile made from it are 
very hard and ring when struck, as though composed of iron. On 
account of ita tough, pla~tic condition it is apt to twist and shrink 
under the influence of great heat. It must be thoroughly moistened 

"See 20th Ann. Rep. Ind. Dap. Geol .• l895. 85. 



CLAY INDUI3TBIEB OF NORTllWEBTERN INDIANA. 121 

in a pug mill, as it is too tough to work dry. When properly tem­
pered or weathered it does not air-crack in drying. It possesses all 
the properties of an excellent modeling clay, and is of too high a 
grade to be used only for brick and drain tile, as it is at present. 

The Goodland Company have a very well equipped plant, but in 
the past have made many poor tile from the upper pebbly clay, and 
have thousands of them on their yard. Besides drain tile and ordinary 
brick, they make solid fire-proofing, hollow brick and foundation brick. 
Of ordinary brick their output is only about 100,000 per year, which 
they sell for $8.00 per thousand at the yard. In 1896 they made 55 
kilns of drain tile, but in 1897 the long strike among the coal miners 
shortened their season and they produced less than half as many. 

From what has been stated it will be seen that the clays of Newton 
County are more varied in character and of better average grade than 
those of Benton. Good deposits of marly clay, suitable for terra cotta 
lumber, doubtless occur along the Iroquois River, east and west of 
Brook. Three railways pass through the county and its proximity 
to the coal fields of both Indiana and Illinois renders cheap fuel a 
certainty. There is no reason why larger clay industries should not 
start up and flourish, especially at Goodland and Brook. 

THE CLAYS AND CLAY INDUSTRIES OF JASPER COUNTY. 

Jasper County lies east of Newton and south of the Kankakee River, 
which forms its northern boundary. The Iroquois River, with its 
tributaries, Pickamink River and Carpenter's Creek, drains about 
three-fourths of its area. The county contains 550 square miles of 
surface, which is very diversified in character. The northern half is, 
for the most part, sandy, with intervening low prairies, marshes, and 
ridges and knolls covered with scrub oak timber. 

The marshes and wet prairies, when drained, produce excellent 
crops, and comprise the best land in this section of the county. In 
Barkley, Gillam and Walker townships is one tract of 33,000 acres, 
owned by Benjamin J. Gifford, of Kankakee, Dlinois, a large portion 
of which has been drained since 1893. On it are now more than one 
hundred dwellings, with good outbuildings and young orchards. Im­
mense cropsof oats and corn are produced and a thriving farming com­
munity- now exists where, but a few years ago, only the wild duck and 
the muskrat flourished. The southwestern part of the county is a 
gently rolling prairie of black loamy soil. 

The clays of Jasper County are the characteristic drift and marly 
clays of northwestern Indiana. The best grade of clay noted is located 
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one and one-half miles north of Rensselaer, in section 7 (2.9. north, 
6 west)" and is utilized for drain tile by A. E. &: H. A. Alter. A promi­
nent ridge rises 30' Otr mnre feet above the plain on which Rensselaer 
stands, passes east and west through this and adjoi.ui.:ng sectioos and 
contains the deposit of day. .At the pit near the summit of thi~ ridge, 
the ~tion exposed was as follows: 

1. Soil............. . . . . . . . . . .. ................. 8 inches. 

2. Yellow clay with occasional pebbles ............ 3% feet. 

3. Grl!yish blue clay .............................10 feet. 


A well close to the pit pierced the blue clay to a depth of 126 feet 
before striking a water supply in gravel. In the making of tile but a 
few inc11es containing the roots of grass are stripped, and the clay from 
top to bottom of the pit is mixed, in the proportion in which it occurs. 
This mixture is soaked for II day or two and then passed through a 
Potts disintegrator and made into tile on a New Departure machine. 
The mixture burns pinkish on account of the presence of the top 
stratum. By itself the lower stratum burns to a cream color. 

The grayish blue clay is very hard and has to be dug with a pick, as 
a spade will not penetrate it. It is fine-grained and very stiff and 
tenacious. It makes a firm, smooth tile of excellent quality, for which 
the demand has lately been greater than the supply. With proper 
weathering and tempering it could be made into hollow brick, flue 
linings, fire-proofing and many similar products, but contains too high 
a percentage of fluxes for paving brick, sewer pipe or other vitrified 
wares. The deposit of this clay comes close to the surface over several 
sections, both east and west of the point where it is worked and its 
quality is su.ch as to merit a more extended use. 

On the land of John T. Randall, near the postoffice of ;Pleasant 
Grove, 10 miles northeast of Rensselaer, drain tile has been made for 
11 years. The material used is the ordinary fine-grained blue clay, 
mixed with about one foot of black soil and two feet of red clay. The 

. blue clay at this point is 50 feet in thickness. Wares made of it alone 
air-crack in drying. Many unburned tile which had been exposed to 
a strong wind and had cracked were scattered aoout the yard. Some 
trouble is also experienced with lime pebbles in. the red clay. About 
50 kilns are burned each. year. The tile are not nested when set in the 
kiln, and for that reason the average value of the kiln is out about 
390.00. Wood is used. for fuel at a. cost of about $2.00 per cord. The 
owner claimed that below the depth exposed the blue clay became of 
the same character as that north of Rensselaer. 
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Good clay for drain tile, fire-proofing, etc., also occnrs on the land 
of JOIhn Eng~ northeast~r {)f section 9 (~north, 6 'lI'e!t), and 
on:that of IIvrray Bros., northeast qurter of section 10 (29 Barth, 1) 

west). 
Just"lVef!i; of Rensselaer, on the north half of section 25 (29 north, 

7 west), lohn Kohler &; Son have been making brick Rnd tile fur II 
yean;. The '!lecti()n exposed at their clay pit is as follows: 

1. son and surface clay.......................1% feet. 

2. Tough, plastic bluish clay................. .4 feet. 

3. Bluish pebbly clay.......................... llh feet. 

4. Bluish clay free from pebbles•.....•........8 to 10 feet. 


Stratum No.1 is used for making brick and No.2 for tile. Several 
kilns of brick WeN at one time .made from the pebbly clay. No.3. 
The lime in tha;e caused them to emmble badly and gave the brick 
from this yard a p<lor reputation, C8.llSing the local trade to go else­
where for its supply. More care is now taken to avoid the use {)f this 
stratnm, and the brick on the yard were of geod quality, but were 
bringing but $4.15 per thousand, delivered in Rensselaer. . 

Were it not for the heavy stripping the lower stratum, No. 4, would 
be woed f01: brick. It has been tested and f()nns a very hard, whitish 
prndnct. Clays of the same quality as those of this yard oecur clQBe to 
the surface over 8ll area {)f one and {)ne-fourth miles long and one-half 
mile wide west of Rensselaer. 

On the land {)f Dr. W. W. Hartsell, two miles west and ODe mile 
south of Renssela.er~ a well section showed 4 feet ()f soil and loam and 
30 feet of clay; the latter being very sticky, fine-grained and free from 
grit or pebble. JDst as it comes from the bed it can be formed by the 
hands into shalloVl vessels which will holq 'Water until it eV"apol'ates. 
It CIIilIl. be bnmed inta solid fim-proofing, ftae linings, i01milati{)n briek~ 
etc.; but will probably need some tempering with sand on aeoonnt of 
its glIefd itmaciG'.!1sness. 

A similar clay to that on the Rarlsell farm is exposed .in a large 
~ ditch in Milroy Township. This ditch is .a mile in ~t 
extending from the eenter of section l() to the center of section 15 
(ZB north, () weSt). 'The upper portion <d the clay lies .from two to 
:four feet bclow the snr.iat:e,hnt its thickness has ne1'el' I:!een ascer­
tained. When. damp it em be cut into ribbon as thin as a knife blade 
and a. yard long. When dry it is very hard and tough. It is probably 
too :iar ;distant tmm a :miJ.way 1'01' ntilizatiDJll. 

At B~, on the P., c. &; St. L. Railway, near the sGuthern 
edge of the cou.nty, a taugh blue >clay is made into tile by Samuel Bow­
man. It lies immediately below eight inches of soil, parl 01 which is 
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mixed With it when used. It contains numerous pebbles which must 
be crushed, or thrown out by a disintegrator, but otherwise is well 
suited for tile-making. Enough ordinary brick are made to supply 
the local demand. . 

This comprises all the exposures of clay which I was enabled to visit 
in Jasper County. The blue clay which is the more common probably 
underlies the entire county, but only in the vicinity of Rensselaer was 
it found of a quality suitable for making other wares than drain tile. 

THE CLAYS OF STARKE COUNTY. 

Starke County lies east of Jasper, in the second tier of counties 
south of Michigan, and in the third east of TIlinois. Its eastern border 
is 18 miles and its southern border 24 miles in length. Nine miles 
west of its northl:lastern corner the Kankakee River intervenes be­
tween it and Laporte County, and, flowing southwesterly, forms the 
remainder of the northern and all but five miles of the western 
boundary. Yellow River, flowing west through the center of the 
county, and Bogus River and Pine Creek, north through the south­
western fourth, empty into the Kankakee. Bass Lake, formerly known 
as Cedar Lake, lies in the southeastern part and is 3xl! miles in area, 
with an average depth of about 20 feet. 

The county has an area of 306 square miles, the surface of which 
is diversified by marsh, wet prairie, dry prairie and sand ridge, the 
latter predominating. More than half of the area is covered to a depth 
of 2 to 15 feet by the fine-grained buff sand so characteristic of all 
the region adjacent to the Kankakee on the south. Experience has 
proven that this sandy soil, if properly cultivated, will produce ex­
cellent melons, sugar beets, berries, grapes, etc. Where ploughed 
deep and fertilized it also yields good crops of corn, oats and potatoes. 
Within the past ten years colonies of frugal, industrious Germans and 
Swedes have bought at a low price large areas of this once despised 
land and are making a good living from it. They utilize all fertilizers 
produced on the farm; they haul muck from the lowlands and mix 
it with the sand; they plough deeply each season; and by these means 
and others are proving the land of far greater productive power than 
it was ever believed to be. 

Many thousand acres of the m:.i.rsh land in the northern half of the 
county have been recently dmined, alid where a few years ago the 
waters were waist-deep the year round bountiful crops of corn are now 
produced. That the com.ty is rapidly coming to the front agricultu­
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rally is proven by the growth of Knox, the county seat, where several 
fine business blocks were erected in 1897, and where a $90,000 court 
house will be finished next year. 

Beneath the sand, the prairie sod and the marsh bottoms of Starke 
County there is everywhere the fine-grained, ash-blue bowlder clay 
which covers the entire area of north western Indiana. In many places 
this comes close to the surface, yet there is not at the present time 
a brick yard, tile factory or clay industry of any kind within the 
bounds of the county. Several brick factories have been started in the 
past, but always by some one inexperienced in clay-working and usu· 
ally without capital. As a result, they were failures, and, after a few 
kilns were burned, they were abandoned. 

One of these factories was located in section 5 (32 north, 2 west), 
one and three-fourths miles east of Toto, a station on the "Three I" 
Railway. A record of the well on the former yard is as follows: 

1. Sand ................. :..... .................... 2 feet. 

2. Yellow clay ....•.....•...•......................• 4 feet. 

3. Blue clay ...........................•......•..•..38 feet. 

4. Sand..................... ....................... 8 feet. 

5. Blue clay ............................•....•....•.23 feet. 

6. Sand ...................• .............. . . • • . . . .. 5 feet. 


A plentiful supply of water was obtained in the third stratum of 
~d. • 

The clay used was that from stratum No.2, mixed with a foot or 
two of that from No.3. It contains quite a percentage of dissemi­
nated carbonate of lime, but no lime pebbles. The mixture burns 
red, and, from samples of brick and tile left on the yard, produced 
wares of good quality. Wood, costing but $1.25 per cord, was used 
for fuel, and the brick were sold at the .yard for $6.00 per thousand. 
They were made on a Penfield brick and tile machine, which is still 
in the abandoned shed, and dried in an open yard. The parties 
claimed that the location was too distant from Knox, about five miles 
to the northeast, where the brick were mostly sold, and that the de­
mand was too limited to continue the business. 

On the land of Isaac R. Bascom, northeast quarter of section 1 (32 
north, 3 west), one-third of a mile west of Toto, a reddish yellow clay 
comes to the surface near the right of way of the "Three I" railway. 
This clay has been proven by tests in three factories to be well fitted 
for the making of brick and tile. It contains some pebbles, and a 
disintegrator and crusher would have to be used. This location is 
probably the best in the county for a clay factory for brick and tile, 
as a switch could be put into the plant with but little expense. Water 
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in .uibtmtil.llJilOO C8Jl be ~ at all.seasons imm the B88S LaJoo ()utJet, 
which puses throragh the oopoBit. A laet«y staried,at this place coola 
. supply at a low rate all the brick DOOdad in tAte iOWD.BOf Sta.tt;e 
Co:crnty altmg the uThxee I" l'ailw:ay, andm the liIIiI.l'LIie time the oon· 
!tImtly in.cMasmg IDeal demand for tile among the farmers. At pres­
ent these clay prodllLlilsme shipped into'both KnOK and Narth Jadsoa 
irem other <tOlmties. 

Th1'Nl1!li1es south of Knox, on the land (}f .John Lindstrand, north­
west quarter oi section 8 (32 north, 2 west), is also a deposit of clay 
suitable fo1' hrick f1D1d tile. It covers 40 or more acres and comes to 
within less than a :foot mthe sur.mce. 

On the line between Marshall and Starke counties, section 36 (33 
north, 1 west), II. Dmk iJIi!ld tile factory 'Wll.i! in operation for lit number 
of yems, but has beem recently abandoned on account of its distance 
from:a. town of any size. I did not visit this point, but was informed 
that the wares made gave good satisfaction wherever used. 

Nine miles west of Knox, on the land of Fred. Surma .• northeast 
quarter of .section 33 (33 north, 3 west), a number of kilns of brick 
have been burned to supply a local demand, but no permanent factory 
has been started. Just across Yellow River, o.ne~third of a mile north 
of the CouTi House at Knox, several kilns were also made II. nnmber of 
years ago, but the clay is of poor quality and in no place more than 
two feet in thickness, and overlies a bed of sand. It was used only 
because no better deposit was thought to occur in·the county. 

These constitq.te all the points, as far as could be ascertained, at 
which clay suitable for brick or tile comes close to the surface in 
Starke County. By stripping the sand the blue clay will be every­
where found, but ordinary brick have not as yet been made from it. 
Custom has established the idea tbat brick and tile should be of a red 
color, and since the blue clay burns yellow, it is wrongly considered 
to be useless for sncb wares. At anyone of two or three of the points 
mentioned a man with a practical knowledge of clay working and 
possessed of energy cou1d. establish a combined brick and tile factory 
on a paying basis, since a county which is advancing as rapidly as 
Starke should by an means support at least one such factory within 
her bounds. 

THE CLAYS AND CLAY [NDUSTRIES OF LAKE COUNTY. 

'The location Rud leading surface featlUeI!! of Lake and Portereoun­
tiel!! 1II€ gi~n in QD'Other paper in the present volume, oonee thi!)' 

.are not treated in ihis connection. The clll:YS ~'f the C(}unty which 
come close eIl'Ollgh to the surface for utiIizati<ln are 'Of two kinds, 
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drift clays and silty OF marly clay;\!. The drift clays are utilized at 
Lowell and Crown Point in the making of brick and drain tile, and 
the silty clays, at Hobart, on an extensh-e scale, in the making of 
terra cotta lumher,. flne lining, fire;.p;roofing and ordinary and pressed 
!root brick. 

At L(}well the clay factory has been operated by P. D. Clark for 13 
years. The ammmt invested is but $5,000 and the value of the a.nnual 
output is about the same, equally divided between the two products. 
The clay used is gotten from a hillside northwest of the town, no:rth~ 
west qUJll'ter of secti.on 23 (33 north, 9 west). It is a tough yellowish 
drift clay about 12 feet in thickness, with many small pebbles of lime 
carbonat~ and other material scattered through the basal portion. For 
this reason only the upper four or five feet are used ami this has to be 
passed through a c:msher. Underlying the clay stratum is It thick 
deposit of coarse sand. 

·The plant is located at the base of the hill, and the clay is haulcd 
to it in carts. After being crushed it is passed through a perpen~ 
dicular pug mill and then through a "Little Wonder" brick and tile 
machine. The products are dried by air in sheds and burned in round 
down-draft kilns. Aside from an occasional pebble, which escapes the 
crusher, and causes a flaking of the surface, the brick and tile are of 
good quality. The clay, howeyer, is not suited for higher grade 
products. 

Drift clay similar to that used at Lowell lies near the surface over 
an area about three miles wide between Lowell and Crown Point. At 
the latter place H. W. Wise has been making brick from it for 24 years 
and has lately begun the making of tile. Only about three feet of 
the clay can be used on account of the pebbles in the lower portion 
of the bed. A Penfield brick and tile machine is used and the value 
of the annual output is about $2,500. 

By the side of the Pittsburg, Fort Wayne & Chicago Railway, just 
north of Hobart, in the southwest quarter of section 29, and the 
southeast quarter of section 30, (36 north, 7 west), is one of the 
largest, best known and most valuable deposits of silty clay in north~ 
western Indiana. For a long period ordinary soft mud brick were 
made in large numbers from the surface portion of this deposit, but 
in April, 1887, W. B. Owen began the making of terra cotta lumber 
and fire-proof products from the deeper portions of the clay bed, and 
this business, now carried on under the name of "The Hobart Terra 
Cotta Lumber Company," has beeome one of the most important elay 
i~es in the< State. The pit at the Owen yard covers an area. of 
about four acres and is 25 feet deep. A section of it showed as fol~ 
lows: . 

http:secti.on
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1. SoIl .....•.•..•......•.• •••.........•..• 6 Inches. 

2. Fine grained yellowIsh marly clay. . . . . . . .• ~ to S teet. 
S. qrayish-blue clay, exceedingly ftne gralned.21 teet. 

The two clays, Nos. 2 and 3, were, when deposited, doubtless of the 
same color, and the difl'erenc.ie in hue now existing has been caus.ed by 
leaching waters. No.3 has been pierced by a bore to a depth of 132 
feet without reaching its base. The deposit is a well-defined silt, the 
upper six to ten feet of blue clay being in layers two to six inches thick, 
with each layer separated from the one above and below by a thin 
coating of sand. Towards the bottom of the exposure the layers be­
come thicker, eight to fourteen inches, and the clay is more condensed 
and contains less free silica. Not a pebble or solid body o.f any size 
occurs in the entire deposit, and it was most probably laid down by 
slow deposition in the waters of a shallow bay which formed an adjunct 
to the highest stage of the old glacial Lake Chicago.'" 

When dry the clay becomes much lighter in color. By itself it 
burns to a dark cream, and, when mixed with the surface stratum, to 
a light pinkish hue. On account of the presence of about 20 per cent. 
of calcium and magnesium carbonates, the clay efl'ervesces freely with 
acids. Its chemical composition, as determined by Noyes,is as 
follows: 

ANALYSIS OF MARLY CLAY FROM HOBART, IND. 

Per amt. 
SilIca ...................... . ..................50.56 

TItanium oxide ....•..•..••••.••....•••...••••. 1.00 

AlumIna ........•..•• :.......... . .••.•••.•••.. l8.11 

Combined water ..•.•..•••••••.••••••.•••.••••• 2.76 


Clay base and sand. • • • . . • • . • . . . . . • . . • . • • • . • • 67.48 
Ferric oxide ...••..•••....•.•...••••••...••.••• 2.98 
Ferrous oxide ...•..•...••......•..•.•••••.•••• 2.32 
Lime ••...•..•.••••..••... • •.•..••••••...••... 7.81 
MagnesIa ....•.•••..••....•. ...•.....•....• ••. 5.06 
Potash •.•..••....••..........••....•..•.••••.• 3.74 
Soda ..•..•......•...•••.•.•..• .•...•.••..•.••• .70 

Fluxes ••....•..... ...•.. • . . . . • • . . • . . • • . . • • 22.67 
Carbon dIoxide •..•....•.•.....•.•...••.•...••.. 9.62 

Total ..... ~ .<............ " .. ............... 00.72 


The large percentage of the fluxes present shows that wares from 
this clay can not be subjected to great heat on account of the danger 

"See p. 33 01 the present volume. 

9.62 

http:difl'erenc.ie
http:gralned.21


Report of State Geoiogist,l897. P'"l1'E X. 

cr,AY PIT OF HOBART TERRA COTTA LUMBER COMPANY, HOBART, INDIANA, 



CLAY INDUSTRIES OF NORTHWESTERN INDIANA. 129 

of their melting down. The clay is peculiarly fitted for a light, 
porous product, which does not require the properties of hardness or 
toughness. 

In the making of the terra cotta lumber and other fire-proof prod­
ucts, the clay is excavated with spades and elevated in tram-cars as 
fast as needed to the upper floor of the plant, where it is dumped 
by the side of an opening leading to a perpendicular pug mill. From 
the opposite side of the building a belt carrier elevates screened saw­
dust and drops it near the same point. The clay is moistened by 
sprinkling water over it with a hose, and two men scoop alternate 
shovelfuls of clay and sawdust into the pug mill. In it the two are 
thoroughly mixed and then passed into a horizontal brick machine, 
from which the mixture emerges as a cylindrical roll eight inches in 
diameter. This is cut into blocks 14 inches 100ig, which are elevated 
to the top of a Vaughn & Taylor sewer-pipe press fitted with dies of 
the proper size and pattern for the product desired. As fast as taken 
from the press the wares are placed on double-deck iron cars, 280 of 
which are in use; and dried by steam in tunnel dryers. The kilns in 
which it is burned are ten in number, rectangular down-draft, each 
one holding 10,000 feet of six-inch partition. The output of the plant 
averages 60 tons a day of the finished product, and the drying and 
burning capacity is sufficient to take care of this amount. About 
nine days are required from the time the clay is taken from the pit 
until the finished material is ready to load'on the cars. Sixty carloads 
a month are shipped to all parts of the United States; the value of the 
annual output being from $60,000 to $75,000. The products of this 
plant consist of wall partition or fire-proofing, from seven-eighths to 
twelve inches in thickness; floor arching, wall furring, column and 
girder covering, under-roofing to which slate or roofing tile can be 
nailed, and everything in the clay line that goes inside the walls of a 

. fire-proof building. For the porous wall partition the following points 
of advantage are claimed: 

1. It is a non-conductor of heat, cold and sound. 
2. One coat of plaster, without studding or lath, finishes the parti­

&a ' 

3. It can be shaped with edge tools and holds nails and screws . 
. 4. It can be put in place more rapidly and at less cost than brick. 
5. Its cost to the consumer is only slightly greater than wood. 

But three factOries are at present making this porous partition 
in the States of lllinois and Indiana; one located at Pullman, lllinois, 
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one (described in the present paper) at Brook, Indiana, and the one 
at Hobart. The deinand is constantly increasuig and the factory at 
Hobart made no stop during the panic of 1893-'95. 

Just across the railway from the Owen factory is the Kulage Brick 
and Tile Works, where, for a number of years, large quantities of 
ordinary brick and drain tile have been made. In 1897 the owners 
began the erection of a large plant for the making of dry pressed 
brick. 

From numerous experiments which have been made it has been 
found that by proper mixture high-grade dry-pressed brick of a num­
ber of different shades between a deep red and a handsome cream 
color can be made from the clays of the vicinity. A mixture of equal 
parts of the upper and the lower clays burns to a beautiful shade of 
pink. 

Five large, rectangular down-draft kilns, each 100 feet long by 20 
wide, and holding 260,000 brick, were erected in 1897. These kilns 
were constructed of ordinary brick burned from the clays at hand, 
and were lined with Ottawa fire block. They were built according to 
tbedesigns and inventions of the Kulage Oompany, and are probably 
the largest kilns of the down-draft type in existence, their combined 
capacity being nearly as great as that of a dozen down-draft kilns of 
the usual size. Each kiln is so constructed as to be operated separately 
ano independently, or the entire set may be connected and used as a 
continuous system, thereby reducing materially the cost of burning. 
rlht'se kilns also admit the setting and burning of shaped, ornamental, 
glazed and enameled brick with the plain brick without interfering 
with the latter. 

When in operation the clays will be ground in a nine-foot dry pan, 
pfi :'${ d over rotary screens and, made into brick on presses designed 
and manufactured by the Kulage Company, of St. Louis, who are 
erecting the plant. Their presses are the "Challenge," of 25,000, 
and the "Triumph," of 35,000 daily capacity. The latter is a quad­
ruple pressure machine, weighing 40,000 pounds, and it is claimed, 
gives a pressure three times as great as any secured on the ordinary 
pressed brick machine in use. 

The section exposed in the Kulage Company's pit in July, 1897, 
was as follows: 

SoIl •••..••••...•..•.•.•• . .••...••.•..••••..4 to 6 Inches. 
Yellow marly clay............................6 to 7.5 feet.' 
BluIsh-gray marly clay..............,........ .4 to 7 feet. 

The blue clay has been proven by bores put down in a number of 
places on the land of the Kulage Company to be more than 90 feet in 
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Fw.lO. TRIUMPH BRICK PRESS. (Front View.) 

thickness. Its properties are essentially the same as those of the clay 
at the Owen pit aboye mentioned. It is found over a large area in 
sections 19, 20, 29 and 30 (36 north, "I west), north of Hobart, and 
also south and east of that town, but in most places the stripping is 
so heavy as to prevent its utilization. In a well near the center of Ho­
bart it was found to be overlain by 22 feet of sand. In the yard of J. 
A. Johnson, in the northwest quarter of section 20, seven feet of sand 
and six feet of yellow "lay lie above it. Along Deep River it outc~ops 
in 6 number of places, but usually in localities where it can not be 
utilized on account of the Spring overflows. Its constituents and 
properties are the same wherever found within the limits once occu· 
pied by the bay of Lake Chicago. This is shown by the chemical 
analyses, printed on succeeding pages of this paper, of samples taken 
at Garden City, Chesterton and near Michigan City. 

THE CLAYS A.ND CLAY INDUSTRIES OF PORTER COUNTY. 

The clays of Porter County, like those of Lake, are sedimentary in 
nature and belong to the two groups of "drift clays" and "marly 
clays." The drift clays are made into Qrdinary brick and drain tile 

. at Hebron and Valparaiso, and the marly clays into pressed front 
. brick at Porter, and ordinary brick at Garden City and Chesterton. 
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One-third of a mile west of Hebron the "Panhandle" Railway has 
exposed the drift clays to a depth of 14 feet. At this cut, in Septem­
ber, 1897, the following strata were disclosed: 

1. Soil ........•.......•....••......••.....16 inches. 

2. Bluish "joint clay"....................... 3 . feet. 

3. Hard yellow clay............ :............ 7 to 10 feet. 


The bluish clay immediately below the soil was broken into irregular 
four-sided masses two or three inches long and an inch thick. The 
yellow clay was a solid homogeneous body, with here and there a lime 
pebble or small bowlder embedded in its mass. Both clays effervesced 
freely with acids, showing the presence of a large percentage of lime 
carbonate. 

In the south part of the town, H. Folsom has made brick from the 
upper clay for 28 years. The annual output is only enough to supply 
the local demand and varies between 100 and 500 thousand. Six 
inches of the surface are stripped and the remainder of it and two 
feet of the underlying clay are used; all below that containing too 
many lime pebbles. The brick are made on a "Quaker" machine, dried 
in an open yard and burned with wood in temporary or "scove" kilns. 
They sold, in 1897, at $5.50 per thousand at the yard. 

One-half mile north of Hebron, Kenny Bros. have been making 
drain tile from a clay found in marshy ground near their plant. Six 
inches of the soil are removed and three feet of the tough, bluish, 
very plastic clay utilized. Sand and gravel set in at about three feet 
and prevent the use of the lower portion of the clay bed. After pass­
ing the clay through a crusher the tile are made on an "A. C. Hocket" 
machine, and are of excellent quality. The value of the annual output 
is but about $1,750. 

In the south part of Valparaiso, Lambke Bros. are using the drift 
clay for making ordinary soft-mud brick and also a harder "sidewalk" 
brick for pavements and foundations. The clay used is obtained on a 
hillside and is quite free from pebbles to a depth of :five feet, but 
below that distance they become more plentiful, and prevent its utili­
zation. The clay is :first passed through a disintegrator, then through 
a Williams pulverizer and over ~ oscillatory-inclined screen. It is 
then passed through a pug mill and a "Creager" machine, and the re­
sulting brick are dried on pallets in open sheds.· Two round down­
draft kilns, each holding 43,000 brick, are used in burning the side­
walk brick, 600,000 of which were made in 1897, and sold at $6.75 
per thousand. The building brick are burned in "scove" kilns of 280,­
000 capacity. Crude petroleum is uSE!d as fuel and costs at t~e plant 
$1.60 per hundred gallons. On account of the thorough preparation 
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which the clay receives, the brick made are of excellent quality and 
:find a ready market in Valparaiso at $5.50 per thousand, delivered. 
The annual output is about one million. 

In the north part of :Valparaiso, Coovert & Clevenger are making 
drain tile from clay which they obtain from a swamp, one-half mile 
northeast from their pJant. It is the characteristic tough blue clay 
which underlies the mucky soil of the swamps of this region. Three 
and one-half feet are used after stripping four inches. The clay is 
passed through two crushers, and then through an "Ohio" auger ma­
chine. The resulting tile are air-dried in sheds and burned 48 hours 
with crude oil. It is claimed that this fuel burns the product more 
quickly, requires less labor and produces better ware than any other. 
The value of the annual output at this plant is about $3,000; the price 
for four-inch tile in 1897 being $14.00, and for ten-inch, $75.00 per 
thousand, at the yard. 

At Garden City, two miles southeast of Hobart, on the line between 
Lake and Porter counties, a fine bed of marly clay occurs which was 
deposited at the same time and by the same agencies as the bed at 
Hobart. 'l'he P., F. W. & C. and the "Nickle Plate" railways, which 
here run side by side, are just south of this. deposit, and a switch from 
the latter enters the yard of the factory which has been erected. At 
this factory ordinary stiff-mud brick have, in the past, been made in 
large quantities for the Ohicago market. . The plant has been well 
equipped for making these brick in large numbers, but, unfortunately, 
has been owned and managed by parties who were not practical brick 
men, and who, therefore, could not successfully carryon the business. 
As a result, it has been idle for a large part of the time during the past 
three years. At the pit the following section was exposed in August, 
1897: 

1. Soil ....................... •••... • • . . . . . • . . . .. 8 inches. 

2. Reddish marly clay................ : .•... ,...... 4 feet. 

S. Buff sand .......•...............•......••..... 2 feet. 

4. Bluish-gray marly clay. . . • . . . . . . . . . . . . . • . . . . . . .. 6 feet. 
5. Bluish sand .............••..............•...... 2 feet. 
6..Bluish-gray clay. fine grained.••......••.•.••...•20 feet. 

A well on the yard has been sunk to a depth of 150 feet through the 
bluish clay, No.6, to gravel, and an inexhimstible supply of good 
water obtained. With the exception of the sand strata, Nos. 3 and 5, 
this deposit is very similar to the one at Hobart. The blue clay is the 
same fine-grained, silty material, with a very siIDilar chemical cOIDposi­
tion, as the following analysis, :made by Noyes, will show: 
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ANALnls OF BLUISH GUY CLAY AT GAllDEN CITY, INDIA.NA. 

Per Cetlt. 
Silica .•.•••.....•..........• • ....•......•••••.50.87 
Titanium oxide ................................ .65 
Alumina ..................... ................. 9.98 
Combined water ...•••••...•.•.......•••••.•••• 1.50 

Clay-base and sand.......................... 
Ferric oxide ................................... 2.10 
Ferrous oxide .................................. 2.00 
Lime .........................................10.26 
MagnesIa ..............•..•........ ..........• 6.26 
Potash ............... ......................... 8.04 
Soda ...........................................79 

62.45 

}'}uxes .........•.. .•...•...... • . . . . . . . . . • . 
Carbon dioxide ...........•..•....••.....•......12.50 

24.50 

12.50 

Total .................• ............•.•.•... 00.45 

The samples analyzed were taken from near the surface of the bluish­
clay. If they had been gotten from a greater depth, as was the one 
from Hobart, the percentage of alumina would doubtless have been 
larger, and that of some of the fluxes less. The clay will be found' 
to be well suited for the making of the same products as are made by 
the Owen Company at Hobart. Experiments will also doubtless show 
its fitness for structural terra cotta of good quality, since its constitu­
ents are very similar to those of one of the clays used by the largest 
factory manufactur'ing that product in New York, the Glens Falls· 
Terra Cotta Company. An analysis of their clay is added for com­
parison: 

ANALY6IS OF TERIitA COTrA CLA.Y AT GLEl'I'l:! FALLS, N. Y. 

Silica ....... '.' .. , ........ '" ................48.8:) per cent. 

Alumina ............. . .......................11.83 per cent. 

Oxide!! o( iron .................... : ..•.•...•.. 4.02 per cent. 

Lime ...... ; ................................•15.88 per cent. 

Magnesia •........................... , ......• 2.17 per cent. 

Organic matter ............................... 1.lS· 'per cent. 

Potash and soda ......................... ,... 6.05 per cent. 

Carbon dlox1<'k.l ...............................10.52 per cent. 


The high amount of lime and magnesia in the bluish-gray clays .at­
Hobart and Garden City causes them to produce a light-colored ware. 
A mixture of this clay with the red clay above, produces a speckled,. 

http:INDIA.NA


135 CLAY INDU8nUEB OF NORTBWESTERN INDIANA. 

. . 

:pinkish product~ and the red clay alone a deep red product. A Tariety 
of different colored terra. cotta can thus be made without the use of 
artificial coloring ma.tter. 

A new company has recently secured possession of the clay deposit 
and factory at Garden City and will make porous fire-proof products 

. instead of brick. With a man who has a. practical knowledge of the 
m.aking of such wares in full control of the factory, there is little 
doubt of their ultimate success. 

The same silty clays come near the surface in a number of places 
in the area formerly covered by the bay of the old gla.cial LakeChico:go, 
especially in sections 15, 22, 27 and 34 (36 north, 7' west), Portlige 
Township, Porter County. They are at present at too great a dietatwe 
from transportation facilities, but the time will come when their value 
for terra cotta and simi1Ju products will be better known, and to some 
·cf them railway switches will then be extended. 

Near the junction of the Michigan Central and Lake Shore railways, 
at Porter, Indiana, is located the largest preil8ed front brick factory 
in the State. It is one of the S€veral factories in different parts of 
the Union owned and operated by the Chicago Hyraulic Press Brick 
{Jompany, and has been in operation since July, 1890. The clay used 
is a peculiar, fine-grained, buff material, entirely free from lime peb­
bles, and containing but a small percentage of lime carbonate as a 
constituent. It covers to a depth of six feet an area of 45 acres, 
owned by the company, in the northeast quarter of section 34 (37 
north, 6 west), and is also the surface clay over quite an area. in sec~ 
tions 27, 35 and 36, in the same township and range. Below it is 
usually found a bed of sand 25 or more feet in thickness. 

In September, 1897, the clay was being gathered at the yard just 
north of the company's plant, and stored in sheds for winter use. A 
-special harrow-shaped plow, designed and made at Findlay, Ohio, and 
propelled by a 12-horse-power tra.ction engine, loosens the clay over 
an area six feet wide, to a depth of three inches. This plowing is done 
on a gradual slope, so as to get a uniform mixture of. the clay and 
prevent uneven shrinkage in the brick. Ten rotary excavators, each 
holding enough clay for 300 bricks, follow the plow and gather up the 
clay. They convey it to the storage sheds, three in number, which, 
when full, hold enough to make seven millions of brick. From the 
sheds it is conveyed in carts and Sl) dumped that'it feeds itself between 
-aaet of steel rollers. These grind enough elay to make 24,500 briek 
every ten hours. After being ground the clay is elevated to the top 
of the building and passed through a disintegrator and two rotary 

..or revolving screens. From the latter it descends into a perpendicular 
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• 
"mixer box" eight feet in diameter, where it is acted upon by revolving 
iron arms, and reduced to as nearly a homogeneous mass as possible. 
From the mixer it passes into a five-die hydraulic press of the Com­
pany's patent and make. This subjects it to a pressure" of 2,750 pounds 
per square inch. Three such presses, each capable of making 24,500 
brick daily, are in the plant, and connected with each of these is a set 
of steel rollers, disintegrators, screens, etc., as noted above. Besides 
these there is a press for making brick of special shape, which has but 
two dies and makes but 2,500 brick daily. 

From the presses the brick -are wheeled on trucks to the kilns. 
These are of the "Groves" pattern, and 14 in number, each holding 

·130,000 standard-sized brick. The kilns are so connected with one 
another and with a system of large exhausters or ''blowers'' that as 
soon as one is filled and hermetically sealed, the cold air which it 
contains is drawn off, and hot air from a freshly burned kiln rushes in 
to take its place. In this way much heat is used for drying which 
would otherwise be lost. After drying for on-e week the brick are 
burned, with crude oil as fuel, for an equal length of time. The oil 
burners used are an especial invention of Mr. Soper, the Superin­
tendent of the company. Sixteen of them are used in each kiln, and 
it is claimed that they effect a great saving of the fuel. The advantages 
of oil as a fuel are well shown in such a large plant. A great saving 
of labor and time is effected, and a product free from dust, ashes, 
smut or discoloring matter of any kind is obtained. From the kilns 
the brick are taken to the stock room, 710 feet long, 33 feet wide and 
14 feet high, where several millions of front brick of many colors, as 
well as large supplies of "special shape" brick, are kept constantly on 
hands. A double railway track runs through this room, so that the 
brick can be loaded from either side with ease. 

Nine different shades of red brick are made and three of brown, 
the latter color being produced by mixing a salt of manganese with the 
clay as it enters the steel rollers to be crushed. About 100 different 
forms of "sp~cial shape" brick are made, one or two of which are sold 
as high as 65 cents each. The patterns or dies for each of these are 
owned by the company, and are kept in a separate fire-proof building. 
The amount of capital invested in the plant is about $300,000. 

One-half a mile east of the pressed-brick factory, the Chicago Brick 
Company are making soft mud brick in large numbers for the Chicago 
and other markets. These brick are made from the same stratum of 
fine grained, buff clay as are the pressed brick. At the pit this clay is 
ten feet in thickness and overlies the same kind of blue, marly clay as 
occurs at Hobart and Garden City. The brick are made on a Martin 
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machine at the rate of 35,000 daily for six months in the year. They 
are dried on pallets in sheds and are burned in permanent clamp kilns, 
of which seven, with a total capacity of 2,150,000, are in use. Wood 
is used for water-smoking and oil in burning, the two processes re­
qui!-'i:ng twelve days. 

One miles northeast of Chesterton, P. E. Anderson & Sons have 
been making brick and tile for ten years. For seven years the brick 
were made by hand, but since 1894 a Brewer brick and tile machine 
has been in use. A section of the pit at this yard is as follows: 

1. SolI and surface-stripped . . . . . . . . . . . • • . . . . . . . . .• 6 Inches. 
2. Yellow coarse-grained clay..•..• ;............... 5 feet. 

3. Bluish marly clay with a few lime pebbles••..... 20 feet. 
4. 	 Bluish-gray marly clay, free from pebbles, pierced 

by bore •....•..••..•.......•..•....•••......•35 feet. 

The uppermost clay burns to a bright cherry red color, and makes 
a brick far above the average in quality. The next stratum, No.3, 
burns pink and is mainly used in tile making. The lower stratum, No. 
4, is very similar to the clay found at Hobart and burns to a cream 
color. An analysis of a mixture from strata Nos. 3 and 4 resulted as 
follows: 

ANALYSIS 01<' Bt..UISRGRAY CLAY AT CHESTERTON, INDIANA. 

Per Cent. 
SHica :................ • ...................•...53.02 

Titanium oxide ..........................•....• 1.30 

Alumina ................ . •.......•.......•....10.72 

Combined water •......•..........•..•••••.... , 2.21 


Clay-base and sand .•••........•.....•...... 67.25 

Ferric oxide ....•....•.....••..•............... 2.54 

Ferrous oxIde •.•.•..•.......................... 2.22 

Lime ..........•...............•..............• 8.38 

Magnesia .......••.• • .•.•....••••..•....•••• ,. 5.28 

Potash •.....••....•.•••........... ...••...••.. 3.25 

Soda. .•.........•. ....•.....•.. .••.••.......•. .86 


Fluxes ••.....•.•.... ......•..•..•........• 22.53 
Carbon dioxide ••••..•.••.•••••..•..••.•..•••...10.48 

Total ..••....••.. ·....•....•••..•....•••.... 100.26 

The products made at this factory are dried in open air sheds and 
burned with wood. The brick are sold at the yard for $4.50 to $5.00 
per thousand, and the four-inch tile at $11.00 per thousand. The clays 

10.48 
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are suited for the making of pressed front brick, rerra ootta and :fire-­
proofing. The blue :marly clay is said to ()utcrop near City West in 
section 18 (37 north, 5 west), and alS() at the overhead bridge across­
the Miclripn Central Railway one mile north of Chesrerton. 

THE GLAYS AND CLAY INDUSTRIES OF LAPORTE COUNTY. 

Laporte County is in the third tier of oounties from the westem 
line of Indiana, and lies adjacent to the south border of the State of 
Michigan. Its northwestern corner is bordered by the shore of Lake 
Michigan for a distance of seven miles. The :K.ankakee River, flow­
ing southwes~ forms the ls.rger portion of its southern boundary and 
receives from the oo'unty Mill Creek and several small tributaries. The 
area of the county is 562 square miles. Of this the northern third is 
somewhat broken and hilly and was formerly covered with timber. The 
central and southern portions contain about 200 square miles of fine 
prairie and a large area of Kankakee marsh land, much of which has 
been drained, and now forms excellent grazing and farming lands. 

Numerous small lakes are scattered over the central or morainic 
portion of the county, and add much to the beauty of its scenery. The 
largest of these are Pine, Clear and Stone lakes, just northwest of La­
porte, the county seat. 

The limited time at my command allowed me to examine only the 
clays in the vicinity of Michigan City. Along Treaty Creek, northeast 
of that city, large deposits of an excellent bluish-gray marly clay come­
to the surface. Two miles east of the city Roeske Bros. have, a short 
distance from the creek, an extensive plant for the making of soft mud 
brick from a deposit of this and other clays. A section at their pit in: 
September, 1897, showed as follows: 

1. Soil ....................... . ............. :... 6 incbes. 

2. Butf INtD.d ..•.••...•..............•...... '. . . .. 3% feet. 

3. Reddtl!lb "loam" .............................. 2 feet. 

4. Yellow marl;y clay .•...........•..•.•...•..•.. 2lk feet; • 

5. Blulsh;p:'a.,y clay .............................16 feet., 


After stripping the soil and a portion of the sand, the remainder, 
down :to No.5 of the section, is used, in making red briCk. The 
"loam," No.8, can be used for lining ladles, etc., in iron fu:rnaces. The 
same material is shipped in quantity to Chicago from near McCool, 
Portel'County.:II .'l'he layer of bluish-gray clay has been pierced by a 
bore to the depth of 40 feet without reaching its bottom. It burns to 
a whitish or c:reamcolor, and two-thirds of the output of the fa.ctory 
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-are from it alone. The dee~r the point from which the clay is ob­
tained, the stiffer and more tenacious it is, a:ad the better the quality 
·-of brick made from it. The following analysis of this clay, made b~ 
Dr. Noyes, shows its constituents to be practically the 8fI!fl!e 85 the de­
~posit I!lO extensively wor1red at Hobart for ftre-prooi produets: 

.ANALYSIS OF BLUISH·GRAY CLAY FROM MICHIGAN CITY, INDIANA. 

P/)r Cem. 
'SUica .........................................50.47 
'Tltanium oxide .....•.......................... 1.45 
Alumina ........ "................... . .......... 1'2.11 
'Combmed water ............................... 8.14 

Clay-base and sand....... " . . . . . . . . . . .• . . .. . 
Ferric oxide •...••••........................... 2.44 
:Ferrous oxide .............•.•.•............••.. 2.ti2 
Lime ..................•.....................• 8.11 
Magnesia ........••....•.......... .....•...•.• ft.22 
!Potash •............. •.•.•.••.•....•..•.••..•.• 1.70 
:Soda •.•............ ••......•.................. .78 

67.83 

Fluxes ........".. .... ...................... 
-Carbon 4Joxlde ........•..•........•..•....•.•.• 9.80 

22.78 

9.80 

[['etal ..•......•.....•• ••.•.....•.•....•••.• 100.41 

ln the making of brick the clay, after being weathered for some 
'time, is passed through a crusher, and then through a horizontal pug­
:0011, aIter which it is elevated by Q belt-carrier to the top of a 80ft-mud 
machine. The brick are dried in sheds aDd burned in a peculiar "con­
tinuous" kiln. This kiln is divided into sixteen chambers, each capable 
'{)I holding 16 to 17 thousand brick. After the fire is once started, the 
fuel, which is screened coal, is put in a.t the top of the chamber instead 
of at the bottom. Each eh.amber is connooted by pipes with the .ones 
adja.cent to it, and the hea.t pAues from chamber to ehamber and 
"wa.ter-smokes" or driel the brick. In this 'WilY little h&t is lost and 
the brick are burned for wout 3icElnts per thoulII6Ild. Hookillg V&l­
ley coal illl lJJ!ed, oosting ,2.8Q per ton lot the p~t, AI it is elaimed that 
Indiana coal is too dirty. Aaide from their COWl', the brick made from 
the blue clay a.t thiA factory are of most exoellent q\Ullity. When 
burned very hard they bool.'lme a greenish cast and are then used for 
paving alleys, sidewalks, etc., and. are IOld at $8.00 per thoUSlWd. de­
livered. The ordinary quality bring $6.00 per: thoutand at ){ichigan 
·City. Four and one-half millions of both grades were made in 1897. 
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As already noted, the same clay as is used by Roeske Bros., outcrops 
in quantity along Treaty Creek. The L. E. & W. Railway runs over 
some of the best deposits. There is thus room and excellent facilities 
for the erection in this vicinity of several large factories for the mak­
ing of fire-proofing, terra cotta, pressed front brick and other products. 
Too high a percentage of fluxes are present for its utilization in mak­
ing sewer pipe, paving brick and similar vitrified wares. 

THE CLAYS AND CLAY INDUSTRIES OF ST. JOSEPH COUNTY. 

St. Joseph County lies east of Laporte and is bounded on the north 
by the State of Michigan. It comprises an area of 477 square miles, 
the surface of which is diversified by prairies, marshes, "oak openings," 
and rolling timber lands. The "oak openings" are covered with a light 
sandy soil excellently suited to the raising of small fruits; the timber­
lands possess a subsoil of clay, covered with a rich dark soil, which 
under proper cultivation and rotation of crops, yields all the cereals in 
abundance. The prairies, both old and young-for the marshes are 
but incipient prairies-where properly drained, are unexcelled for the 
raising of any farm product except wheat, whi<Jh in places winter-kills. 

The Kankakee River rises about two miles southwest of South Bend, 
and flows in a southwesterly direction through the county. The most 
of the marsh land adjacent to it has been or is being drained. The St. 
Joseph River is the principal stream within the county; entering it a 
little north of the middle of the eastern boundary, flowing westerly about. 
ten miles, and then northerly into the State of Michigan. On its 
great bend to the northward is the flourishing city of South Bend, pos­
sessing a population of almost 30,000, and noted for its manufactures, 
especially wagons and plows, which are shipped to all portions of the 
world. 

The clays of St. Joseph County, which have been found the best 
suited for manufacturing, are in the immediate vicinity of South Bend. 
Along the St. Joseph River are thick deposits of a pearl-gray marly 
clay, exceedingly fine grained and plastic, which for many years has 
been made into light yellow building brick, or, when burned harder, 
into a darker, greenish-yellow paving brick. In the eastern part of the 
city, near the west bank of the river, C. Soens & Co., have been making 
these brick for a number of years. In October their pit was quite deep, 
and was partially filled with water, so that it was impossible to obtain 
a section of the most recently worked portion. On the western side the 
strata were as follows: 
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1. Soil .......................... ..............• 8 Inches. 

2. 	 Sand, coarse-grained, reddIsh, Impregnated and 

discolored with Iron oxide................... 4% feet. 
8. Gravel ...................... . ............... 8 feet. 

4. Sand-gray .................... .............. 8 feet. 

5. Clay, bluish-gray ..•...•..•....•..••..........15 feet. 


From this bluish-gray clay, which in places is 50 feet thick, the 
brick are made. The deposit was evidently laid down in still water 
since it is wholly free from pebbles. Aside from the heavy stripping, 
which is a great draw-back to securing it in proper quantity, the clay 
is well suited to the uses to which it is put. In places small pockets of 
so-called "quicksand" occur, which lessen to some extent its value. 
The lower half of the clay stratum is better suited for burning the hard 
brick used for paving purposes. The clay effervesces 'very freely with 
acids, and probably contains 10 to 15 per cent. of the carbonates of 
lime and magnesia. 

In the making of the brick the clay is first passed through a Wal­
lace crusher and pug~mill, then through a Penfield stiff-mud, plunger 
machine, with a Freese "side-cut" attachment. They are dried on pal­
lets and burned in temporary kilns, with both wood and coal for fuel, 
the former for water-smoking. The burning of ordinary brick from 
this clay requires about six days after the water-smoking process is fin­
ished. If paving brick are desired, about 48 hours longer are neces­
sary.· When burned the shorter time the brick in a large kiln appeal" 
of four different shades. The three or four outside layers are pinkish 
red; the next four or five a darker red; the next six or eight are yel­
low, while those in the center of the kiln are greenish-yellow and are 
said to be "vitrified," though not to the extent as are the average pav­
ing brick made of shale. Besides being darker in color, the brick from 
the center of the kiln are much smaller, being but 2x3fx7f inches, as 
against 2ix4x8i inches, the size of the standard building brick from 
the outer layers. 

The output of the Soen's yard is about 25,000 daily for 5i months 
in the year. The building brick bring $5.28 and the paving brick 
$7.50 per thousand delivered in the city. 

On the east side of the river, about one-half mile north of the Soen's 
yard is another large yard owned and operated by Leeper & Longley. 
Their clay pit is in the second bottom or terrace of the St. Joseph 
River, and a section exposed in October, 1897, was as follows: 

1. Soil .................. .................. 8 Inches. 

2. Sand and "loam" .............•.......... 4 feet. 

8. Coarse gravel ........•..........•...•••• 4% to 7 feet. 

4. Bluish-gray marly clay .........•..•••...18 feet. 
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The clay has been proven by bores to be 50 feet thick. Brick made 
by this firm in 1888 were used in paving two blocks of a street that has 
been much used for nine years, and shows as yet but few signs of 
wear. Round down-draft kilns have been tried in burning the pavers, 

. but did not prove satisfactory. The output is mainly a cream-colored, 
side-cut, building brick, made on a Penfield plunger machine, dried in 
an open yard, and burned with wood. Oil has been tried as fuel, but 
the claim is made that it stained the brick and so lowered their price. 
This yard, in 1897, had an output of three million, most of which were 
sold in South Bend. 

The blue clay used by these yards ranges from 30 to 50 feet in thick­
ness. It evidently covers a large area, since it overlies a bed of gravel, 
from which is secured the water supply of the city. The clay forIIlB a.ri 
impervious cover for this water-bearing stratum, and when pierced the 
water rises from two to ten feet above the surface. At the site of the 
old "Water Works" in the eastern part of the city, 32 wells have been 
put down 112 feet deep. An average section of these wells is as 
follows: 

1. Soil and sand ....................................12 feet. 

2. Blue clay ........................................40 feet. 

S. Sand ................ . ..........................40 feet. 

4. Gravel ................................ . ..... : ...20 feet. 


At the new Wate! Station, on North Michigan Street, are thirty. 
wells, the average section of which is: 

1. Soil and sand ....................................14 teet. 

:2. Gravel ............................ .............. 3 feet. 

3. Clay ............. . ..............................SO teet. 

·4. Sand................... . ........................22 teet . 

.5. Gravel .............. . ...........................14 feet. 


The brick made from this blue clay are hard, tough and durable. 
If the proper kilns and other facilities were erected, paving material 
of good quality could doubtless be made from it; but it is better suited 
for terra cotta, fire-proofing, flue linings and those numerous other 
products for which the ever increasing number of fire-proof buildings 
is creating a constantly growing demand. 

About two miles southwest of South Bend are three faptories which 
make soft-mud brick from a buff, porous, loamy "drift clay." Thi,~ 

material, to a depth of four to seven feet, is free from carbonate of 
lime or lime pebbles, and burns to a handsome dark red. The brick 
made from it are hard, tough and durable, and above the average of 
those which go into the inner and side walls of buildings. The clay 
covers a large area in sections 21 and 22 (37 north, 2 east), being found 
on the surface of a ridge which rises 30 to 40 feet above the Kankakee 
marsh-land to the northward. 
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At the yard of Frank Fisher, in section 22, the clay used averages 
four feet in thickness and overlies a darker clay which contains pebbles 
of lime. Beneath the latter is the characteristic blue clay of the region. 
One-half mile southwestward, at the yard of John H. Shank, the por­
ous buff clay is almost eight feet in thickness, and overlies a "hard 
pan" three feet in thickness, containing numerous pebbles. Beneath 
the latter is a bed of sand of unknown thickness. The three yards in 
this locality use soft-mud machines, dry on pallets and bum with 
wood. Their combined output in 1897 was about three millions, which 
were sold in South Bend at $5.50 per thousand. The buff clay if! not 
Ruited for the making of drain tile, nor was I able to learn of any such 
tile being made in the county. 

THE CLAYS OF JACKSON COUNTY. 

At the earnest solicitation of Hon. Louis Schneck of Seymour, and 
several other gentlemen who were desirous, if possible, of locating a 
deposit of day suitable for vitrified wares in Jackson County, I spent 
several days in the early part of July in an investigation of the clays 
along or within a few miles of the lines of the B. & O. S. W. and E. &: 
R. railways, in that county. These lines of railway cross the county 
from east to west and pass through the only portion of it in which 
there is any likelihood of such clays being found close to the surface 
in commercial quantities. 

Jackson County lies in the southern third of the State and about 
midway between its eastern and western borders. It comprises an area 
of 490 square miles. The East Fork of 1Vhite River enters the county 
three miles west of its northeastern corner, and flowing southwesterly, 
divides its area into two triangular shaped districts, which are very 
unlike in their topography, and in the character of their soils. In the 
southeastern district the surface is mostly rolling, with low :;andy 
hills 50 to 100 feet in height. The northwestern district is very 
broken, and is traversed by a number of ridges which rise, from 250 
to 300 feet above the plains of White River, and trend in a north­
easterly and southwesterly direction. In places these spread out into 
broad table-lands, which possess a sub-soil of clay. 

Few counties in the State can boast of better agricultural resources 
than Jackson. About three-fourths of its area is composed of table­
land and river bottom and one-fourth clay land and sandy loam. No 
better crops of corn, oats and melons are produced in Indiana than 
are grown on the first and second bottom lands of White River west 
of Seymour; while the sandy loam soils of the southern part of the 
county are especially adapted to the raising of peacbes and grapes. 
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The clays of Jackson County which are sufficient in quantity and of 
suitable quality for extensive manufacturing are the Knobstone shales 
which outcrop along White River southwest of Seymour and on the 
sides of a number of the ridges west and northwest of that city. 

On the roadside, one-fourth mile east of White Creek, in the north­
west quarter of section 32 (7 north, 5 east), is an outcrop of grayish 
soapstone or argillaceous shale, very fine grained, wholly free from grit, 
and, where weathered, very soft and plastic. It is overlain by a 
bowlder clay from three to ten feet in thickness, from which it is sep­
arated by a thin stratum of carbonate of iron. This shale deposit is 
about three miles north of the E. & R. Railway. There is no doubt but 
that it could be made into paving brick of excellent quality. It will 
also make pressed front brick, roofing tile and sewer pipe. 

One-half mile farther west, in the northeast quarter of section 31 
(7 north, 5 east), on the farm of Hon. L. Schneck, a brick and tile 
factory has been in operation since 1893. The brick are made from 
a buff loamy clay, evidently of glacial origin, the deposit of which cov­
ers 30 or more acres to a depth of 13 feet and overlies a stratum of 
sand, 12 feet in thickness. But five feet of the clay are used, since 
below that depth lime pebbles appear. These are not so many, how­
ever, but that they could be crushed with a dry-pan, and their harmful 
tendencies thus destroyed. 

From this clay end-cut brick have been made on a Frey-Sheckler 
auger machine, which were used for paving alleys and street crossings 
in Seymour several years ago. They have since been subjected to much 
heavy traffic but show as yet no signs of wear. 

A square down-draft kiln has been used in burning these brick and 
a handsome dark glaze was formed on their surface without the use of 
salt or other artificial substance. By mixing this surface clay with the 
above mentioned shale, one-half mile distant, in the proportion of two 
parts of the former to one of the latter, and then making the brick on 
a side-cut machine and burning in a standard round, down-draft kiln, 
there is little doubt bnt that paving brick of unexcelled quality would 
result. At present, however, the deposit is too far from transportation 

. facilities and fuel to carry on the business on an extensive scale. 
A deposit of true argillaceous shale, suitable for vitrified products, 

outcrops on the roadside in the southeast quarter of section 1 (6 north, 
4 east), one mile west and two south of the brick factory above men­
tioned. It is ten feet in thickness where exposed and is overlain by 
bowlder clays. 

West of the Station of Surprise, in the northwest quarter of section 
9 (6 north, 4 east), there is an exposure of Waverly or "Knobstone" 
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shale in a ravine a few rods south of the E. & R. Railway. This bed 
of shale covers a large area in the ridges to the south and is capped 
with a thin covering of soil, bowlder clay, iron carbonate and geodes. 
The exposure is 15 feet in thickness, but the total thickness of the 
deposit was not determinable. It weathers into a soft, plastic, grayish 
clay. One hundred yards farther west the same shale is cut to a depth 
of 17 feet by the railway and is overlain with three feet of a mixture of 
the materials above noted. 

One mile a little south of west of the above exposure, and 150 yards 
south of the railway on the land of John W. Lucas, east one-half of 
section 7 (6 north, 4 east), a bold bluff of the Knobstone shale rises 
40 or more feet above the water of Salt Creek at its base. In this bluff 
are four parallel layers of large concretions of ironstone (siderite). 
One of these layers was three feet above the surface of the water on 
July 10th, 1897. Six feet higher was a second; eight feet higher a 
third, and two feet higher the fourth. Some of these concretions were 
fiat, several feet aoross, and six to ten inches thick. Between these 
layers of ironstone the shale weathers in small quadrangular blocks. 

This ''knobs tone" shale is called "soapstone" by the re~idents in that 
vicinity. The term "soapstone" rightfully belongs to the mineral 
steatite or talc, a magnesium silicate which does not occur in Indiana. 
However, the term is applied, in most parts of the State, to a very 
soft, fine-grained argillaceous shale, which is unctuous or greasy to the 
touch. The Knobstone shales, if properly weathered and then ground 
fine, will be found in every way suited for making vitrified products. 
In the bluffs above mentioned, and in others farther down the stream 
in the same and adjacent sections, they are found in practically in­
exhaustible quantities. Their proximity to a railway and to a good 
supply of water cannot be excelled. The only thing lacking is a fuel 
supply, which can be readily and cheaply obtained from the coal re­
gions to the westward through which the railway passes. 

South of Freetown, in sections 18, 19 and 30 (6 north, 4 east), many 
outcrops of the Knobstone shale occur in the hillsides. In general 
they are overlain with layers of geodes and ironstone clays. The latter, 
when exposed· for some years to rain and frost, weather into small, 
quadrangular, brownish pieces called. "creek gravel." This is often 
used in repairing roads, since but little true drift or water-worn gravel 
is found in the region. . 

Taking into consideration its location, quantity and quality, the best 
deposit of shale in Jackson County for vitrified pro.ducts is at a point 
called "Blue Lick" on the south side of the B. & O. S. W. Railway in 

10-GEOL. 



146 REPORT OF STATE GEOJ"OGIST. 

the northeast quarter of section 6 (5 north; 5 east). The deposit is 50 
or more feet thick, and consists of a soft, fine-grained, argillaceous 
-variety of the Knobstone shale. It is wholly free from grit and lime 
impurities, contains but few concretions of ironstone, and weathers 
into a soft, unctuous, plastic clay. It outcrops along the ridge for a 
distance of several hundred yards and forms the main body of the 
ridge through.out its full width. The railway formerly· ran at the very 
foot of the outcrop, but the shale weathered and fell down over the 
track to such an extent that the latter .had to be moved several rods to 
the north. A railway switch can be put in with little expense, and 
cheap fuel can be obtained from the coal mines of Daviess and Knox 
counties. . 

Believing that this deposit of shale was in every way worthy of utili­
zation for paving brick, I had a chemical analysis of it made by Dr. 
Noyes. The results of that analysis are here given side by side with 
those of an analysis, by the same chemist, of an average sample of the 
material used in the making of paving brick by the Wabash Clay Oom­
pany of Veedersburg, Indiana, whose outpnt is of excellent quality and 
the largest in the State. 

ANAI,YSEi OF SHALES FROM "BLUE LIOK," JAOKSON OOU!lTY, AND FROll 

VEEDERSBURG, FOUNTAIN COUNTY, INDIANA•. 

BLUE LICK. VEEDEl!SBURG. 

Per Gent. 
SlIica ............... . ...........59.64 
Titanium oxide .................. 1.05 
Alumina ............ . ...........19.14 
Oombined water ................. 4.86 

Per Gcnl. 
59.55 

1.00 
16.21 

5.62 

Olay-base and sand ........... 
Ferric oxide ..................... 3.39 
Ferrous oxide .................... 4.20 
Lime .................. :. ....... .26 
Magnesia ........... ............ 2.81 
Pota.sh ...........•.• ............ 8.53 
Soda................. ........... .80 

84.19 
2.18 
7.18 
.75 

1.58 
2.81 
.28 

82.88 

li'luxes .............. ........ 
Oarbon dioxIde .................. .35 

14.49 

.35 
3.15 

14.73 

8.15 

Total ........... ............. 99.08 1QO.26 

From these analyses it will be seen that the Blue Lick shale contains 
almost three per cent. more ~l1mina, and is, for that reason, that much 
stronger and better than the one from Veedersburg. 
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In the report on the "Clays and Clay Industries of the Coal-bearing 
Counties Ol Indiana," published in the 20th Annual Report of this 
Department, the average CQfIlpoNUm of the sIuIks used by ten of the 
leading paving brick and sewer pipe f&clories in Ohio was taken as a 
aandard 0/ oompatri.Mm for the composition Ol Indiana shales suitable 
for vitrified products. That average showed the presence of 

Clay-base and sand ..........................84.78 per cent. 

Fluxes ........... :......... . ................13.22 per cent. 


By comparing with this average the composition of the "Blue Lick" 
shale as. follows: 

Clay-base and sand ..........................84.19 per cent. 

Fluxes ............... . ......................14.49 per cent. 


we find a very cWtJe approximation to the standard of comparison and 
prove the chemical fitness of the shale for the making of paving brick 
and sewer pipe. 

Edward Orton, Sr., in a paper on "The Clays of Ohio, Their Origin, 
Composition and Varieties,"* speaks of the division of the Waverly 
shales of that State which correspond to the Knobstone shale of Jack­
son County "as a great stratum 160 to 450 feet in thickness, consist­
ing of light colored blue or gray shales that have unlimited possibilities 
of service in the practical way, but which have been almost completely 
ignored thus far. Their day, however, is sure to come. Their adapta­
tion to paving block manufacture in particular will be recognized and 
it will be at once shown as soon as it is used that no better material for 
this purpose is found in our entire series than this shale can supply." 

The use of brick for paving streets and roadways has as yet hardly 
begun in Indiana, yet, between 1890 and 1896, twenty-seven towns and 
cities (not including Indianapolis) of the State expended for paving 
brick and block alone $884,667, and for brick pavements $2,416,131. 
Of the sum expended for the pavers, no less than $647,022 were sent 
to the States of Ohio and West Virginia for brick, everyone of which 
could have been made in Indiana and laid down at a handsome profit· 
in the cities using them, for a less price than they were shipped in 
from other states. . 

At Se;ymour, several million brick have been brought from Ohio and 
laid down in the streets. These cost from $10.00 to $14.00 per thou­
sand. The raw material for making them was to be found'in abundance 
by the side of a railway within six miles of the spot where they were 
used. The extra amount paid for transportation of these brick would 

"Gaol. Surv. of Ohio, VII, 1893,58. 

http:oompatri.Mm
http:INDIA.NA
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have paid for a good plant for manufacturing them which, in the 
future, would have furnished labor for many hands .. No pavin/:(' brick 
factory exists at present in southern Indiana, except the one at Evans­
ville. All the towns of that region of a thousand or more inhabitants, 
will within ten years, use brick for paving their leading streets. No 
cheaper or more durable pavement can be put down. All things con­
sidered, no better point exists for locating the factory to supply the 
brick for these future pavements, than at "Blue Lick," in Jackson 
County. . 

REMARKS ON THE CLAY ANALYSES. 

The following analyses of clays were made especially for this report 
by Prof. W. A. Noyes, of the Rose Polytechnic Institute, of Terre 
Haute, Indiana. The analysis is, in each case, based on the substance 
dried at 1350 C. The portions marked insoluble were found to be in­
soluble in acids and sodium carbonate. 

No. 1. Average of the material used in tIre making of terra cotta 
lumber at Hobart, Lake Co., Indiana. See p. 128. 

No. 2. Average sample of the upper portion of the bed of bluish­
gray marly clay at Garden City, Porter Cp., Indiana. See p. 133. 

No. 3. Average sample of the bluish-gray marly clay from the pit 
of P. E. Anderson & Sons, Chesterton, Porter Co., Indiana. See p. 137. 

No.4. Average sample of the bluish-gray marly clay from the pit 
of Roeske Bros., Michigan City, Indiana. See p. 138. 

Clays Nos. 1 to 4, inclusive, will be found in every way suitable for 
making terra cotta lumber, solid fire proofing, flue linings, foundation 
brick, under-roofing, column and girder covering, etc., etc. 

No.5. Average sample of Knobstone shale from "Blue Lick," 
Jackson Co., Indiana. Suitable for paving brick, sewer pipe, roofing 
tile and other vitrified products. See p. 146. 



Chemical Analy8es qf Five of the OlaY8 Mentioned in the Preceding Paper. 

1 2 3 

]n'ol­ Insol­ In801­Total. Total. Total.uble. uble. uble. 

SHioa (SiOAl) •• ,.. ...... •••• .... .... .. .............. . 5()Ji6 53.02 35.21 

Titanium uxide ('fiO.) ................................... . 1.00 1.80 

Alumina (A1,O.) ..................... :................... . 13.11 1.95 10.72 2.94 

Combined water (H.O) .................................. .. 2.76 2.21 


1--­
Clay-base and sand.... .... .... .... .... .. .. .. 67.48 62.45 67.25 

Jerrie Oxi~e (F'lf0d) ...... ........ .... .... .... .... .... ... 2.9~ 2.10 2.54 

2.22I1 I 10.26,2.05 8.38 

f 1.65~~~S~~~~~:~:::;;:: ::::.;::: :;::;::::"~::::::::::':.: i·* J 2.14 I ~:~ I} 2.35 
1).28 1 
3.25 

Soda Ma.5) ..................................... , ... .... .70 1 .86 J 
Fluxes.............. .... .... ........ .... ... ....... 22.67 24.50 22.1)3 


Carbon dioxide (CO.).. ...... .... .... .... .... .... .... 9.62 12.50 10,48 

Total ................................................ 99.72 39.55 39.92 100.26 39.80 


Rational Analyses of Above Clays. 
_.,----. ­

Quartz .................................................. . ... 23.61 28.78 24.89 

Feld~pathic detritus ................................... . 15.94. 11.1\ 14.91
."
Calcium carbonate ................................. " . " ." 14.05 18.32 14.86 

Magnesium carbonate ............... "" .......... .. ." 6.54 8.48 7.60 

Clay substance ................................... . ... 39.86 3.1.28 37.74. 


5 

Total. 

59.64 
1.05 

19.14 
4.36 

84.19 

3.39 
4.20 

.26 
2.31 
3.5:! 

.80 

14.49 

.35 

99.03 

25.57 
0.86 

'0:67 
60.90 

Insol­
ublc. 

30.22 

1.61 

•.60 

32.4:3 

. .. 

5 

~ 
~ 
~ 

I 
~ 

I 

.... 
01>­

<:0 


4 

In801­Total. ub1e. 

50.47 30.20 
1.45 

12.77 2.51 
3.14 

67.83 

2.44 
2.52 
8.17 }5.22 1.383.70 


.7:3 


22.78 

9.80 

100.41 34.09 

..__..._ ... 
21.R9 
12.70 
14.59 
6.42 

44.90 



,..Statistic8 of the Olay Industries of Northwestern Indiana. g 
.,;~ .e b ...,.

0 .... "'''i 	 "",,0... ';;j • ...,"" 
NAill! 01' FIRIl OR ~~ 	 'e;.~ A~ o~ 

IlI"DlYlDUAL. LocUION. " PRODUCTS. MACHIN~RY USED. How DRIED. ..- "" .. :r ::.i~"-	 ".. ~s~~ 
~> 	 ~~ o~ S o~ 

0 	 :> z -< z 

IPotts disintegrator and pug IIn sheds with I I 
Fowler Tile Works: I Fowler. $10,0(0 I Drain tUe. 	 mill; . Freese brick and tile exhaust .. , ...... , 15 $145 I 7 


machme. steam. 
 ~ 
~ Lo~hlp.1 Tile Works.1 Lochiel. Drain tile. "Adriann:~~~\~~.and tile 	 13 $126 I 687 ,000 I 	 ISheds by air. I. ·········1 ~ I 
~ 

Potts disintegr..tor; 9-foot dr{Pressed brick,Earl Pa~ Elevator 	 pan; "Little Wonder" bric On floors withEarl Park. 820,000 ordiuary brick, 	 S7,1ro 20 $1 B5 .7 ~ and ile Co. 	 and tile machine; Boyd & steam.and drain tile. 	 II-White brick m..chine. 

I 
~ 

John L.....on. Oxford. "1\ 000 I Drai" tile Frankfort crush~r; Hoosier tile I Sheds by air I ... <IlIl I 4 $130 6... , . m&Chlne. 	 . 'I't-lfU'VV 

Wm.L"W30n. Otterbein. $6 000 I Dra·n tile I "Little 1"onder". brick and I In sheds with I $3,500 I 8 I $130 7
' l. hie m..chme. steam. ~ 

Crusher; fug mill, and" Little I I h d b I I IDarroch Bros. Morocco. $.3,000 Drain tUe. W?nder ' brick and tile ma- n s ~ 8 7 $1/100 II 1125 7 
chine. 	 au. .

I I 
M. E. Handley. Beaver City. $4000 I Drain tile and Frankfort crusher; Hoosier In sheds by I 82 150 I 9 $125 6 , brick'. brick and tile machine. air. ' 

Stucker & Coovert. Mt. Ayr. $3,000 I Drain tile. Freese bric1< and tile In .h~ds by I ... 7'0 I 6 $125 6machIne. RU. ~, '"' 

----------~----~----~------~---



..­ -_._---_.._----­

I Torra. cotta. lum· 

J. H. Ha.1nes Co. Brook. $16,000 
ber: flue lining;
solid fire-proof­
in~: drain tile; 
or inary brick, 

Crusher; pug mill; Adrian 
brick and tile machine. 

In sheds by
air. &15,000 16 $150 7~ 

eto. 

Goodland Tile Co. Goodland. $5.000 

-

Drain tile. hol­
low brick and 
ordinary brick. 

~..... 

Crusher. pu~ mill and Adrian 
brick an tile machine. 

In sheds by
air. $3,000 12 .135 7 

5 
~ 

A. E. & H. A. Alter. Rensselaer. 34.000 Dr"in tile. Pottl! di8inte8l'ator; New De­
parturo til" machine. 

In sheds by
Air. $3.750 'i $1 25 7 ~ 

I!; 

John Kohler & Son. Rensselaer. $5,000 Ordinary brick 
and drain tile. 

Freese tile machine; ..Ander-
Chief" brick maehine. 

In sheds by
air. $3,500 10 $125 7 

II 
~ 

A. C. Robinson. Pleasant 
Grofe. 8'2.,Il00 Drain tile. 

Crusher. pug mill and" Little 
Wonder" briok and tile rna· 
chine. 

In 8h~ds by
aTr. $2,880 7 '125 7 

~ 
~ 
~ 

Samuel Bowman. 

P.D.Chllrk. 

Remilll/tOn. 

• 
Lowen. 

t&,tDl 

$5,000 

Drain tile. 

Ordinary brick 
and drain tile. 

Pott.e dilinte8l'ator: Adrian 
brick .tl.nd tile machine. 

Crusher and" Little Wonder" 
brick and tile ma.ehine. 

In sheds by
air. 

In sheds by
air. 

$2,375 

$1),000 

6 

8 

f125 

$125 

7 

6 
I 
~ 

H.W.Wise. Crown Poiut. 82,000 Common brick 
and drain tile. 

;-..~.---

Peufield brick and tile 
chine. 

ma- Open yard. $2,000 9 .125 6 ~ . 
Hobart Terra Cotta 

LumherCo. Hohart. 800,000 
Terra cotta lum­

ber; floor arch­
ing; waJl fur­
ring, etc. 

Pug mill; Adrian 
chine; Vaughn 
sewer pipe press. 

hrick rna· 
&; Taylor T~fl!,e~ dryers

steam. $6(),ooo 46 81 37 12 

,...... 
Q1.. 
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NAMR OF FIRM OR 
INDIVIDUAl.. LOOATION. 

f:l..... 
]].",'" 
:~ 

<;;> 

PRODUCTS. MACHINERY USED. 

!.>t; * 

r::l:tl 
<>'"", .. 
).~
-< 

Kular. Brick Il.ud 
TIle Works. IIobart. $100,000 Pressed fron t 

brick. 
Nine·foot d:a pan j two" Cbal­
len~" an one,' Triumph"
bric machines. 

12 

~ 

Garden City Brick 
Works. 

Garden City
Ind. 830,000 Ordinary brick. 

Crusher, i!ug mill and Cham· 
bers' 8ti -mud, end-cut brick 
machine. 

$130 4 ~ 
o 
"l 

H.Folsom. Hebron. $1,200 Ordinary briok. Qnaker brick machine Open yard. $600 1112,5 6 m 
~ 

Kenny BrOB. 

Lambke Bros. 

Coovert &; Clevenger. 

Hebron. 

Valparaiso. 

Valparaiso. 

*,,000 

$8,000 

$2,500 

Drain tile. 

Common brick. 

Drain tile. 

Crusher, and A. C. Rocket tile 
machine. 

Potts disintegrator; Williams 
pulverizer, and Creager soft­

, mud machine. 

Two crushers; Ohio auger tile 
maohine. 

Sheds by air. 

Sbeds and 
pallets. 

Shmls by air. 

91,188 

$7,500 

$3,000 

_4 

20 

5 

$125 

$1 37 

$1 fiO 

6 

4 

~ 
~ 
I?:I 

i 
Chicago Hydraulic

Press Brick Co. Porter. $1100,000 
Pressed fron t and 

special design 
brick. 

Three crushe"l. three disinte­
grators, four ydranlill brick 
presses. 

$175,000 75 $150 12 

Chicago Brick Co. Porter. $15,000 Common brick. Two png mills, and Martin ~oft 
mud brick machine. 

Sheds and 
pallets. $25,000 $1 fiO 6 



Common brick 
and drain tile. Brewer brick a.nd tile machine. I In s~~~.s. by I $5,500 I 5 $14'0 6 

Common briek. Crusher. pug mill, and Cramer I 
soft mud machine. 

Oll~Utj.U,llU 

pallets. 820,000 35 $137 6y,; C 
t" 
~ 

Common brick. 
I w,mace crusller an<1 pug mlll; I Shed. andp'e.nlleld plunger, side-cut ma- T'>Ql1~fc I $12,000 I 22 $137 6y,; 

~ 
..... 
!2l 
ti 
q 

Common brick. rug wHl~:.~~~~~~~::~..lvplun-1 Open yard. $17,000 3Q $150 6 

CD..., 
til ..... 
I:>j 
CD 

]j'rank Fisher. I South Bend. 114.000 I 
Common brick 

• 
I "Anderson Chi~f" softmachme. mud I 8heds and 

pallets. 85,500 9 $150 i 
0 
"'J 

!2l 
0 

Edw. Perkins. I South Bend. ! $2,500 I Common brick. Quaker machine. Sheds and 
pallets. $.'1,000 7 $150 4 

til 
>-3 
IJ:::;: 

Jno. H. Shank. I South Bend. 86,000 Common brick. Quaker m!whine. Sheds and 
pallets. $7,500 14 $1 50 . 6 

I:>j 
tD 
>-3 
I:>j. 
til 

Elmer F. Hoover. ;r,aPorte. $2,000 Common brick. Hand made. Open yard. I $:1,200 I 10 $140 I 4 
!2l 
..... 
!2l 
ti ..... 
~ 
!2l 
~ 

...... 
Cl 
0:> 



THE PETROLEUM INDUSTRY IN INDIANA IN 1897.. 

BY W. S. BLATCHLEY. 

With the exception of a small output in Vigo County, all the petro­
leum produced in Indiana is yielded by the Trenton limestone of the 
Lower Silurian formation. The main field is very probably a continua­
tion westward of that of Lima, Ohio, though as yet the connecting area 
between the two has not been located. This field, comprising about 
400 square miles, lies northeast of the center of the State, in portions 
of Adams, Jay, Wells, Blackford, Grant and Huntington counties. 
Outside of this area, oil in commercial quantities was being produced 
on January 1st, 1898, near Peru, Miami County; Walton, Cass County; 
Rich Valley, Wabash County; Alexandria, Madison County; Washing. 
Looa' if ton Township, Delaware County, and Broad Ripple, Oil;::; Q Marion County. All o.f these minor productive pools were 
. A uc- located in 1897, except the one at Broad Ripple, where one 
mg reas. or two bores produced oil the year before. As predicted in 

my former reports, the main field is thus slowly but surely extending 
its borders to the south and west, and will eventually cover all, or the 
greater portion of the area now producing natural gas. 

The petroleum of the Trenton limestone was formed in that rock 
many thousands of years ago, by the slow decomposition or destructive 
distillation of myriads of animals and plants which existed in the 
Silurian seas at the time the sediment of which the limestone was 
formed was being deposited. Those animals and plants were buried 
in vast numbers in that sediment, and by the waters above and the 
ooze around them shut off from the free oxygen of the air, and the 
decay ordinarily undergone by dead organisms was thereby prevented. 
It is a well known fact that if wood, coal or the body of any animal 

be placed in an air-tight retort and heated, a distillation 
Origin will occur, and the object will be changed to gaseous, oily 

Petr~e'Um. and solid matters. In the absence of heat a very long 
period of time will bring about the same results. By this 

is meant the process of "slow destructive distillation" above men· 
tioned. 

The Trenton limestone, when first formed, was a pure calcium car. 
bonate, or carbonate of lime. In the course of time certain areas of 
the sea bottom, covered with the lime carbonate, were slowly raised 
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until they became higher than the others, and formed shallow basins, 
lagoons or bays. Some of these raised portions covered very large 
areas. Others were isolated or separated from the main area some­
times by a distance of 20 to 30 miles. The outline of all was irregular, 
with many indentations along the margins. In these more shallow 
portions of the Silurian seas the water became in time very briny and 
F1 t' if caused a chemical change in the rock. To the lime car· 
RIJ'I"fna ';; 0 bonate was added some magnesia from the brine, and a 

ayor~U8 Tr -magnesia-lime carbonate called "dolomite" resulted. Wher­;rs;: ~ ever this change took place-which was only in the. shal­
on m low, briny areas noted-the resulting dolomite was pprous. 
This porous condition was due to the fact that the new crystals of dolo­
mite were smaller than, and never entirely.filled the spaces occupied 
by, the older crystals of lime carbonate. 

Trenton limestone underlies the whole State of Indiana at d\epths 
varying! from 348 feet below the surface at Lawrenceburg to 1,933 feet 
below at Auburn and 2,300 feet below at Evansville. Only a small 

Tr . t proportion of this underlying Trenton was ever changed 
Li :: ;on. into dolomite or porous rock, and only in the porous areas 

;:::;. O'/W~n are gas and oil found. There is absolutely no method of 
mna. telling where the limestone is porous and where it is not, 

except by putting down a bore. 
The Trenton in Indiana varies in known thickness from 470 to 586 

feet, and the porous portion is found only near its upper part. It is 
useless to drill into it more than 70 feet, since, of the eight thousand 
and more bores which have been put down in the State no oil or gas 
has been found below that depth. 

The surface of the Trenton limestone is not level as many people 
suppose, but is a series of alternating arches and depressions or ridges 
and valleys. The arches or domes are like inverted troughs and vary 
much in width and area, as do also the depressions between them. 

Wherever gas and oil occur they will be foun~ in a porous stratum 
in one of the arches or anticlines as they are called. If a bore happens 

Oil . to be put down and strikes a depression or syncline be-
A cit ~n tween the arches, salt water will invariably"be found. If 
A~~ or both gas and oil are present in a certain area, and the bore 

tn&. strikes the flank or side of the arch, oil will result. If the 
bore strikes the crest or dome of the arch, gas will :flow. "The cause 
of this is simple, being due to the arrangement of the three :fluids 
according to their relative weights-the lighter gas having in the past 
risen to the highest portion of the porous liniestone; the oil, being 
heavier than gas and lighter than water, having been stored in the in­
termediate and the heavier salt water in the lower level. The volume 
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of gas and oil accumulated in any field, will depend, therefore, upon 
the area and height of the anticline, and upon the relative thickness 
and degree of porosity of the dolomitic portion of the Trenton lime­
stone. 

Where a bore for petroleum has resulted in a good producing well, 
the level of the surface of the Trenton rock below tide should be care­
fully ascertained. This can be done only by running a transit level 
from the nearest point where the surface level is known, usually on a 
railway, to the surface of the 'bore. By subtracting the surface level 
()! the bore from the depth at which Trenton limestone is first struck, 
the surface level of the latter' will be obtained. In but few places in 
the State is Trenton found above sea level. Where so found the 
depth to Trenton will be less than the surface level of the bore, and 
should be subtracted accordingly. 

The location of the first dozen or more wells in any area a mile or 
two square must of necessity be largely a matter of guess-work, but if 
Nt 't if the surface level of the Trenton in each bore, productive or 

;eBBt Y 0 dry, be carefully ascertained, the trend of the anticline and 
~(JUrat e the approximate limits of the field or pool can be soon 
L rf~e, determined. '.roo much guess-work concerning the surface 

eve. level of the spot on which the well is located has been done 
in the past. In a broken country it is difficult for any man to guess 
approximately at the relative levels of two points a quarter of a mile 
apart, and the new level should always be ascertained with instru­
ments. Of course the surface level of the bore has nothing to do with 
the absolute height or surface level of the Trenton, or the absence or 
presence of the petroleum, but it has a great deal to do with the ac­
curate determinatioo of the, surface level of the Trenton and therefore 
with the location of future wells. If a few thousand dollars had been 
spent in Indiana in past days in the careful determination of surface 
levels, it would have saved a few hundred thousand which have been 
sunk in dry holes. 

At the main points at which petroleum is produced in Indiana, the 
surface level 'of the 'l'renton lies below sea level as follows: 

Alexandria •........... ,. •.............•........••• 45 feet 

Broad Ripple .....•.•••••.•••..••.•....••..••.•...•.105 feet 

Geneva .........•..............•..•.. . ......•..•..164 feet 

Keystone ..........•......• • ••.•..........•...•...•128 feet 

Montpelier ..•...••.••••••.•..•••...•.•••.•••..••..107 feet. 

Peru .........•..••...••••..••.............•..••..•210 feet 

Rich Valley ...... ; .................................208 feet. 

Van Buren .......... '.' ..•......................... 188 feet. 

Walton, Cass Co .....................•.•............171 feet. 
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A fallacy which is possessed by many would-be operators is, that oil! 
fields or pools run in lines, and that one field is connected with all 
others, the oil flowing from one to the other, through a. continuou 
strip of porous rock. This may in part be true in the Pennsylvania 
oil regions, but it is wholly untrue in the Trenton limestone area of 
Ohio and Indiana. While all the so-called "pools" of that area are. 
found in the Trenton formation, they are not necessarily ,connected, 

R ls Not nor do they run in lines. A pool may be of any shape, and 
7lT'OO 'l may lie in any direction from any other pool. Its bounda­
l,eeessan y. b t . ht·· dOannected. nes may e s rmg or s~nuous; Its area one ~uare yar or 

one thousand square mIles. If the conditIOns necessary 
for the storing of petroleum, namely a porous reservoir, located in & 

dome or anticline of the Trenton limestone, with an impervious cover 
above it and a water pressure below it, have been present in the pa.s~ 
the oil will very likely be found, whatever the shape, size or relative 
location as to other similar reservoirs. 'l'he operator can only sink hi& 
drill; he has no way of knowing before-hand what the result will be. 
He may pierce the center of the reservoir and get a 500-barrel well; he 
may strike near its outer rim and get a ten-barrel well-he may miss it 
altogether and get a dry hole. One thing he can rely upon if. he strike~ 
a productive well, and that is, that he is drawing upon a stored product 
which is not now being fonned in the rock from which it is drawn, 
and that, therefore, he must eventually exhaust the stock from the 
immediate vicinity of his bore. 

More or less salt water is found in all portions of the main field. 
A difference of only six to ten feet in elevation or depression of the 

UT surface of the Trenton defines oil and salt-water territory. 
Salt rrater 
. Ii d' Some of the best wells pump a large amount of salt water tn ;~;;na with the oil. The water seems to keep the pores of the oil 

t rock free from paraffine and other clogging materials, and 
a well producing four to ten barrels of water a day is preferred by 
many operators to one that produces oil alone. 

Thl'oughout the Indiana field an eight or ten inch drive pipe ~ 
forced down through the drift to the Niagara limestone. The saltwater 
usually found in the Niagara is cased off by an iron tube 5i or 61 
'inches in diameter, which reaches to the soft blue Hudson River lime.­
stone underlying the Niagara. This second limestone and the Utica.. 
shale beneath it contain no water. The Trenton is everywhere over­
lain with the soft, dark colored Utica shale which forms an impervious 
cover through which neither gas nor oil can escape. From the bottom, 
of this shale the drill passes at once into hard limestone. In the main, 
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T. d' field the first "pay streak" is found at from 15 to 25 feet 
The.Ll1 ~ana. 
Field Chea • In the Trenton; and usually a "second pay" 10 to 12 feet 
l 0 at ~ lower down. .A. few feet below the second porous stratum 
Y 'Per e . salt water is usually found. The driller rums to go as near 
this as he can without tapping the stratum in which it occurs. 

For, a number of reasons a lease in the Indiana field can be operated 
8S cheaply as any in the eastern United States. Chief among these 
are the following: 

(a) The wells are comparatively shallow, the Trenton limestone 
in most instances being struck at less than 1,000 feet. (b) It is 
seldom that more than 150 feet of drive pipe and 400 feet of casing are 
necessary. (c) On account of a comparatively level surface a large 
number of wells can be connected to and pumped with one power. 
(d) Gas for fuel or for running gas engines is usually plentiful. 
(e) Transportation facilities are excellent, a system of pipe lines per­
meating all parts of the main field. 

But few extensions of any importance were made in the main Indi­
ana oil field in 1897. The prevailing low price of petroleum prevented 
operations in territory which had been fairly well tested. The "wild­
catters" gave most of their attention to the pools at Alexandria and 
Peru, where they hoped to strike something better than the main 
field promised. Moreover, all of the most promising prospective terri­
tory within or near the lines shown on last season's map was under 

lease, and the operators only aimed to protect property 
New Del'er lines, leaving active drilling for the future when the price 
opments in 
the Main of the product shall have raised. In Jay Oounty some 

Field. good wells were drilled in the south half of section 7, the 
northeast quarter of section 8 and the north half of section 

18 (24 north, 13 east), in territory which had not before been tested. 
The Diamond Oil Oompany has had remarkable success with its 

.lease on the A. H. Myers farm in section 30 (24 north, 12 east), Har­
rison Township~ Blackford Oounty. Of three wells put down in 1896 
and nine in 1897, all have been good producers, starting out from 60 
to 300 barrels per day. Their total production for the year was 75,000 
barrels on the 184 acres, proving it one of the best leases in the main 
field. The Trenton is found at depths varying from 934 to 972 feet. 
Numerous bores have been put down o~ all sides of this lease, but they 
have for the most part proven dry holes or small producers. 

No developments of importance were made in Adams Oounty. In 
Wells Oounty several good wells were located on the W.Pouless farm, 
in section 6, Jackson 'Township, which had before been undrilled. It 
is estimated by a conservative .operator that the old wells of the county 
have had an average decline of 40 per cent. in output within the year. 
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In Grant County the only new developments have been in the north 
halves of sections 2 and 3, Van Buren Township, where some fair 
wells were completed by the Ziegler. Oil Company. 

In Huntington County a number of good wells were completed in 
the southwest corner of Jefferson Township, but the lines of the 
productive area were unchanged. Sections 27 to 34, inclusive, in 
Salamonie Township, will doubtless be found to be paying territory 
in the future-though one or two test bores have developed only salt 
water. 

STATISTICS OF THE OIL INDUSTRY IN INDIANA. 

The following table gives the production of petroleum in the United 
States from 1859 to 1896, inclusive, together with the average yearly 
prices per barrel: 



Production of Crude Petrok;um in the United St.ate8 from 1859 to 1896 (Barrels). 

'1 pe'!nsYI-I" • West Vir- Colo- Cali- . 1~:~; 1IIIi-1 Kan- Mis- rndi:nl WYO- 'To.tal ¥::rl~e. 
I-' YEAR. Vanta and OhIO. ginia. rado. fornia. IndIana. and Ten- nois. sas. Texas. souri. rer- mingo Umted Prices er 

I-' New York. neBsee. rltory. States. Barret 


b ---+-~ 
.~ 
r 

~ 
~ 
t-t 

~ 
1875.. ,. 8.78M14 bIDO.OOO b3'OOO.OOO ...... ,... bU5,000 ............ .......... ............ .... ................ .... . bI2,162,514 1 36 z 

1876.... 8,968,906 :n,7tl3 120.000...... .... 12.000.... .... .... .......... ... . .. ...... ........ ........ ........ ........ 9,132,669 2 W,4

1877.... 13,135,475 29,888 172.000......... 13,000.... .... .... .......... ..... .. ........ '" .... ... ...... .... ..... 13,350;l63 2 42 

1878.... 15,163.4.62 38.179 180~1OI) 15,227 ............ ..... .... . ...... . .... .1....... ....................... 15,396,868 i
1 19 

1879... 19,685.17tl 29.112 180.000 19,858 ... ........ .. ....... ...... .. .... ...... . .. ..... ........ 19.914,146 85% 

1880.. .. 26,027,631 38,940 179.000 40.552 ............ .......... .. ..... ...... . .. .... ... ............. .. .. 26,286,1Zl 94Y. ~ 

1881. ... 27"~78,509 33,867 151,000 99,862 . .. . . ... .... ..... .... ........ . ....... 1... .... .. .... ........ ... .... 27,661$8 81)7

1882.... 30,()53,500 39,761 128.000 128,636 ............ cl60,933 ... .... .... . ........... ... .. .. .. ... ~.. 30,510,830 78{,

1833.... 28,128,389 47,ti32· 126.000 142,867 ........ . 4,755 ......... ·· .... 1 . .. .. ...... .. ...... .. .. 23,449,633 1 i'
M z 
1884. .. 23,772,209 9O,oSI 90.000 262.000 ............ 4,148.... ............ .. ....................... 24,2l8,4,'\8 83~J 

1885.. .. 20,776,041 6.'10,000 91.000 325,000 .. . . ... .. . .. 5,164 . . .. .. ",. . . ...... .."".. .. . ... ... .... 21.!l47,205 87{' z 
1886.... 26.793.000 1,782.970 102.000.......... 377.1411 4.726 ............... [.. " .................. " ........ 28.064,841 7lS~ S

1887.... 22,356.193 5,018,015 145.000 76~} 678,572 .. " ........ 4,791.... ...... .. .. ,...... "....... . .. ..... .. 28,278,866 6&lm :I> 

1888., . . 16,4~8,668 10,010,868 119.448 297 ,612 690,333 ...... .. 5,096 .... , .. .. .. I. ...... i ....... ....... 27,612,025 87 

1889.... 21,487,435 12.471,466 544,113 316,476 303,2'20 33.'175 5.400 1,460 500 48 I 20........ ........ 35,163,5]3 9 .~ 
 ~ 1890.. .. 28,458,208 16.124.656 492,578 368,842 307,360 63,496 6.000 I,IDO 54 2i8 .... , "...... 45,822.672 8 :x. 
1891.... 3.~.009.286 17,740,301 2,406,218 665,482 823,600 136,6.'14 9.000 1,400 I 54 

1 

25 30" .... . 54,291,980 67 

1892.. .. 28,422.377 16,362,921 3,810,086 824,000 385,049 693,068 6,500 ................ i 45 10 80 .,..... 50,509,136 5554
i 


1893... 20,314,513 IR,24!1,769 8,"1),412 594,390 470,179 2.33.5,293 3.000 ............... '\.. 50 . 50 10 I"...... 48,412,666 64 

1894.... 19,019,990 16,792.154 8,587,624 515.746 705,969 3,688,661) 1,500 300 40,000 flO 8 130 2,369 49~l44,516 72 

1895.... 19,144,390 19,545,233 8,120.125. 529,482 1.~,482 4~'l86,132 1,500 200 44,340 I 50 10 37 3,455 52.963,526 1 09 

1896.... 20,584,421 23,941.169 10,019.770 I 381,450 1,252.777 4,680,732 ~~ 113,571 . 1,460 __43_ ~I

i 

2,878 60,960,361 1 96 


Tot&l. 537,241,681 157.284,942 47,199,374 I4,458,525 17,936.678 16,022,396, 224,193.2,210 ?i)I,I~l 1,811444 457, 8,702 7.70,582,514 I" .........: 

I-' 

aIn addition to this amount it is estimated that for want of a market some 10,000.000 barrels ran to waste in and prior to 1862 from the Pennsylvania 0:> 
fields: also a larle amount from 'West Virginia and Tennelsee. bIncluding all production prior to 1878 in Ohio, W ~Bt Vir~nia and California. cThis ..... 
includes all the petroleilm produced in Kentuoky and Tennessee prior to 1883. 

http:15,163.4.62
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From the above table it will be learned that the productionaf 
petroleum in Indiana gradually increased from 33,375 barrels in 1889, 
when the wells at Terre Haute first began yielding, to 4,680,732 bar· 
rels in 1896. In 1897, the production, for the first time, fell below 
that of the preceding year, the loss being 327,594 barrels, or very 
nearly 7 per cent. This decrease was mainly due to the prevailing low 
price of the product, which brought about an inactivity in drilling. 
As already noted, the production of the old wells in the main field fell 
off about one-third, and the total production for the year would have 
been much less had it not been for the new developments at Peru, 
Alexandria and other points. 

In the following table is shown the total production in Indiana by 
months from 1891 to 1897, inclusive. The largest production in any 
one month is seen to have been in July, 1895, when 434,376 barrels 
were produced. 

TOTAL PRODUCTION OF PETROLEUM IN INDIANA FROM 1891 TO 1897, BY MONTHS. 

[Barrels.] 

MONTH. 1891. 189"2. 1893. 1895. 1896. 1897. 

Ja.nnary ............... 6,171 15.841 111,824 2';9,000 300,568 365,582 290,746 

F&brlHuy .............. 5,981 18,946 96,Ot5 2:l2,107 230,559 341,743 309,922 

March ............... 5,159 24,794 13t,549 282,376 310,303 386,i'i86 3fl,961 

~ril.. .............. 4.,973 26,184 14.6,493 287,8:30 352,!1'17 393,082 328,779 


a 5,757 31,033 186,939 321,1)02 397,001 4.17,963 340,028
Ju:,,:::::::::. :::: ::::. 8,1.~ 40,888 lm,ill6 333.4.79 403,569 434,167 369,B03
July ................ 10,809 49,al3 221,666 3'll,349 434,376 422,968 i 
August ................ 11608 56,109 345,631 420.132 407,238 I
September .......... " 16;000 66,034 lli'~ 619,588 400.169 415,6'5 . 

Oct<>ber ................ 19,029 95,699 252,568 339,424 003,153 394;!83 . 

November .......... _ ~,B01 129,270 245,"07 304,1)30 373.789 337,331 

December ............. 21,715 144,067 2.'l6,0:38 ::\37,450 3In,~"i 362,164 


Total .......... ... 136,634 008,068 2,335,293 3,1.l88,666 4r~.132 4,680.732 


It will be noted that the production in each of the winter months is 
less than in those of spring or summer. 'l'his is usually the case, there 
being, during the cold season, fewer wells drilled in and a smaller 
yield from those already finished.. The shipments are greater than 
the production in winter and the price usually rises a few cents per 
barrel. 

In the following table will be found a statement of the production 
of petroleum in Indiana from 1889- to 1897, inclusive: 

http:333.4.79
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PRODUCTION OF PETROLEUM IN INDIANA FROM 1889 TO 1897. 

1889. 1890. 189l. 1892. . 1893. 1894. 1895• 189(1. 189'7. 

Total fllOduc­
tion barrels 
1Jf42ga.lloDI) 33,375 63.496 136,634 698,fJ68 2,331i,293 3,688,666 4.,386,132 4,680,732 4,853,138 

Toml value at 
wells of 1111 
oils pfodo.e­
eel. exclud­
iDg pipar. .. tlo.sSl~.462 $54.7!l'7 $260,620 S1,05O,8821 '1.774,260 82,807,l24 $2,!l'l4,41l Il,il'U,819

Value per ar- -I 
rel. .......... $O.32t to.SIt SO.40 SO.37 $0.45 . SO.48 $0.64 110.63 10.43 


From the following table may be learned the number of wells put 
down in Indiana for oil in any month since June, 1891: 

NUMBER 01l' WELLS COMPLETBD IN THE INDIANA OIL FIELDS FROM 181)1 '.00 
11l!'J, BY MONTHS. 

YEAR. Oet. 

1891.. .... 6 6 15 15 15 8 65 
1892 .. 17 so it; 52 3S 17 295 
181)3 ... :: 47 55 Z1 72 56 76 542 
ifilL ...... g( It;1 100 167 97 85 1,189
1895 .... 132 140 129 100 102 85 1,267,.,1S96 ...... : 113 121 57 G6 fl6 1,180
1897... .. 61 45 55 89 117 54 685 

Total ........................................ . 


This table shows that there was less activity in oil operations in In­
diana in 1897 than during any year since 1893. On January 1st, 1898, 
there were 3,648 wells producing oil in the State, so tha.t 1,575 of 
those completed had either proven dry holes or had cea.sed to yield oil 
in sufficient quantity to pay for pumping. 

The following table gives the 

TOTAL NUMBER OF DRY HOLES DRILLED IN INDIANA OIL FIELDS FROM 1891 
TO 1897. BY MONTHS. 

YEAR. Jan. Feb. .July Oet. 

1891 ....... 'f .... i· .. (l 2 5 4 :3 1 15 

1892 .... 2 3 3 18 6 21 '16 
te9IS .. .. 7 10 11 9 5 14 10 9 111 
IBM 19 1. 11 21 15 14 ·8 17 181 
18 7 13 23 12 12 9 18 166 
189t .::: .. 10 13 14 19 4 4 6 8 158 " 1897 ...... .8 9 11 9 16 11 18 8 130 
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From the following table may be learned the 

NUMBER OF PRODUCl'NG WELLS AND NUMBER OF DRY HOLES DRILLED IN 
EACH OF THE OIL PRODUOING COUNTIES OF INDIANA TN, ]897. 

DryCOUNTY. Prw~YI~.n .. Tota.l.Holes. 

WeU.......................................................... . 161 20 181 

Bla.ckford ................................................. .. 47 23 70 


34 19 53i'1a:ms:::::: .. :: .. :::: :::::::::::: :::: :::::: "::::::::::::::':. 29 13 42 
Grant ......................................... , .............. . 43 1 44 


29 1 30 
32 34 66 

166 12 178.i!~g~t ~:::::::':::::::::::::'::::':::::::::':::::::::::::: 11 5 16 
Delaware ...................................... .'.. . .......... . 3 2 5 


Tota.I .................................................. .. 005 130 685 

Total, 1896 ............... ,.............. .. .............. . 1,022 158 1.180
I 
Decrease ....................... .. 467 28 495 


One feature of the oil industry which has come into common use, 
and which should be abandoned: is that of giving the initial output 
of a well rather than its settled production after 30 or 60 days. Be­
cause a well starts out at 100 or 250 barrels a day is no sign that its 
total production will be a large one. In general it may be said that a 
50-barrel well will be down to ten barrels in two months, and to five 
barrels in a year. A well that has an initial production of 50 barrels 
is a fair average well for the entire Indiana field, the average produc­
tion of which is about 3.7 barrels per well per day. A well that starts 
off at 150 to 250 barrels gets down to the average in time, tne only 
difference being that the oil bearing stratum which the bore has 
pierced is a little more porous than in the one yielding 50 barrels. 

The following table shows the 

INITIAL DAILY PRODUCTION OF NEW WELLS IN THE INDIANA OIL FIELDS 

FROM 1891 TO 1897, ny MONTHS. 


[Barrels.] 


MONTH. 1~1. 1892. 1893. 1894. 1895. 1896. 1897. 

.Ia.nuary ............... .... , 

i 
1,Q20 2,361 2132 1,557 i30 

February .... ~ ......... ........ 913 2,005 1;413 1,875 1.000 
March ................ .... .. 2,805 3,395 2,50! 2,090 1.000 
~ril ............... ....... 4,135 3,175 3,473 2,825 800 

, ...... 3,155 4,450 3,035 3.149 1,295
.Iua:a·:.:::::.:::::::::: . 5,591) 4,886 4,923 3.115 900 
Jnly ................. 3,530 3.067 2,832 1.780 
AUgust ................. ~~ 3,435 2760 2,650 850 
September ............. 2:000 3,149 3.175 1,700 2,010 
October............... 3,442 3,455 2,651 1,515 4,oso
November ..... : .... 2,ao.5 3,328 2,500 1.400 3,790
December ........ .. 2,968 2,654 2,025 ; 1,100 1,045/I iiB 

Average ... .... ' .. 360 1,387 3,036 3,396 2,810 2,109 1,607 
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THE ALEXANDRIA OIL FIELD. 

On ApriI23d, 1897,·a bore put down on the N. Carver farm, north­
east quarter of section 17 (21 north, 8 east), two miles northeast of 
Alexandria, Madison County, developed a large amount of petroleum. 
It was a wild-cat bore put down by the Northern Lima Oil Company, 
and when first drilled in showed but little signs of oil. The Trenton 
limestone was struck at 890 feet and was pierced 100 feet, the drill 
passing through two streaks of porous rock with 28 feet of hard, non­
porous material between them. The showing of oil was enough 
to cause the company to shoot the well on the date mentioned, when 
it at once began to flow about 250 barrels per day. Owing to a lack 
of tankage and pipe line facilities much of the first week's flow was 
wasted, but the Buckeye Pipe Line soon made connection with their 
loading rack at Alexandria, and took care of the product. 

The drilling in of such a well awakened the lethargy which for a 
number of months had enthralled the oil operators throughout the 
Lima-Indiana field, and hundreds of them flocked to Alexandria 
and sought leases in 'the prospective territory. A number of bores were 
soon started, nine of which were completed in May. Of these, three 
yielded gas only, and the remaining six had a combined initial output 
of but 245 barrels of petroleum. 

One of these wells, located on the Decker farm, about 20 rods west 
of the 'Oarver well, showed but a trace of oil, but gave off a large 
amount of gas which for a time was allowed to escape. This opened 
up the great question of the wastE} of gas from oil wells, which has 
since been the subject of much contention between oil operators and 
the consumers of natural gas. This question is fully discussed by the 
State Gas Supervisor, Mr. J. O. Leach, in another part of the present 
volume. 

In June, 11 additional wells were drilled in, but three of which 
yielded oil, and the remainder gas. One of the oil wells was located 
on the S. M. Peck farm, in the southwest quarter of section 23 (21 
north, 8 east), about two and one-half miles southeast of the Oarver 
well. It started out at 100 barrels, and on September 25th was pro­
ducing about 60 barrels of oil and wasting 2,000,000 cubic feet of 
gas daily. Four bores have since been drilled on the same farm, one 
of, which started at 25 barrels and another at 30, the other two being 
dry. 

A second Qne of the wells, which was finished in June; created 
much excitement, for the reason of its location within the corporate 
limits of Alexandria, on a lot in the Hillside Addition. It had an in­
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itial output of 50 barrels daily, but by mid-September was down tOo 
10 barrels and a small flow of gas. 'This immediately started a town 
lot boom in tha.t aection of the city and a number of wells were drilled 
in, the most productive of which, known as the Stillwell No.1, was 
:finished July ht, starting at 150 barrels, with a large accompanying 
waste of gal. ' 

During July 12 bores were completed in the Alexandria neld, five 
ot which were dry. The seven producing wells had an initial output 
of 603 banels, 400 of which were yielded by a. single well on the W. 
P. Blake farm, east haH of northwest qU&rter of section 16 (21 north7 
8 east). This was one-third mile east of the Carver No.1, and was 
the best well drilled near Alexandria. in 1897. The Trenton limestone 
was found at 918 feet. Four other bores on the same lease started 
at 1M, 125, 10 and 100 barrels, reapectively. The first two wells 
Boon began to yield large quantities, of salt water, and by September 
25th the No. 1 was producing 65 b&rrels of oil and wasting 1,000,000 
cubic feet oi gas daily. ' 

Bores which were dry or yielded gas only were drilled on the W. P. 
Perry :£a1'lll, one mile northwest of Alexandria, where the Trenton was 
found at S80 feet below the surface; also on the M. E. Tomlinson 
farm, one mile north; on the Wm. Carver fann, one mile west; on the 
Sharp fann, four miles southwest; on the Mary Nieson farm., one mile 
~outhwest, and on the Thomas Baxter f&rID, two and a ha1£ miles 
southeaat, of Ale:xandria. Two bores, which furnished gas only, were 
also sunk on the Rosebaum a.nd Vincent farIni, near Summitville. 
These non·productive bores stopped the growth of the field to the 
north, west and south. With the exception of three or' four, all bores 
sunk within the limits. of the town yielded much gas and little oil, 
and but eight of them produced oil at all. Several bores which were 
put down between these town-lot wells and the Blake-Carver pool 
proved dry, and developments in the'i'onner locality came to a close. 

During August and September 23 borea were finiihed, ten of which 
were dry, and the 13 prodUCing had a combined output of only 425 
barrels. The iriterest of operators was about this time transferred to 
the field at Peru, and during the last three months of the year but 
little drilling wa.s done, and this only east and northeast of the origi­
nal Carver welL This well, by September 25th, was yielding gas only~ 
'and & second bore put down on the same lease in December proved dry. 

While the results in the Alexandria field have, up to· the present7 
proven unsatisfactory, there is little doubt but that in the future its 
limits will be extended to the northeast, until it is connected with the 

. main· Indiana field. It would be fAl' better, however, to postpon& 
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drilling within the limits of the gas-produoing territory until the 
supply of gas has heen practically exhausted. 1.'he oil can be held 
in store and will not be wasted while the gas is being drawn off. It is 
wors~ than !oily to waste the one while trying to aecure the other. 
Wherever the two are found in conjunction, separators should be 
used and the gas piped to some main where 'it can be utilized. Such 
separators are on the market and their utility has been proven. Laws 
should be enacted giving the Gas Supervisor the right to shut of! all 
wells where either of the two products is being wasted. By such 
means only can these two f1.!els be properly conserved and made to be 
of the greatest and most lasting utility to the people of the State. 

The following are the statistios of the Alexandria. field to January 
1st, 1898. They ""re in part furnished by Mr. Leach, who has been 
actively engaged sin~ June 1st in trying to shut of! the waste of gas: 

, ' 

STATIS'l'WS OF THE ALEXAlfDRIA OIL FIELD FOR 189'7. 

[)ryHoles Produetiml 
Wells 

Drilled. 
or 

Gas Well•. 
by 

Months. 
April .....•.....•..... 1 o 678 barrels. 
May .................. 8 :3 ';' .' 1,171 barrels. 
June .................11 8 2,053 barrels. 
July ..................12 5 6,487 barrels. 
August ...............11 3 16,528 barrels.. 
Septetnber ............12 7 11,072 barrels. 
October ............... 6 4 11,970 barrels. 
Novemoor ........ . ... 8 2 10.326 barrels. 
December ......•..... 3 2 11.482 barrels. 

Total ..............67 34 71.767 barrels. 

Wells drilled for 011 In Madison County In 1897..•••••••.••.•67 
Wells that have produ~d QU III commercial Q.uautttl ••......29 
W~Us that pt"(lQUC\! gas In commercial quantities ............SIS 
Dry holes ........•.•.........•......••.••..•....•.•.••••• 8 
Wells producing 011 January 1, 1898........................21 
WelliJ allowing escape of gas January 1, 1898•...... '" .....17 
Am't of gas wflstlng dally, Jan. 1 (eltlmate).20,OOO,OOO cubic ft. 
Daily 011 prod~iOD, Jan. 1................ 4.00 bal't"els. 
Average production per well, Jan. 1. .. . . . . . 18 'barrel •. 

Seven mil~s northeast of Alexandria, in section 36 (22 north, 8 
east), Washington Township, Delaware County, several bor~i were put 
down in the fall of 1897, two of which yielded oil in cOIlUJlercial quan~ 
tities. The first of these, on the Wm. Broyles farm, struck the TreJl~ 
ton limestone at 940 feet, the first pay streak at 1,010 and the 'Jecond 
at 1,045 feet. The weJl was not shqt, and started with a ftow of 50 
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barrels. The second, on the Robert Livingston farm, three-quarters 
of a mile southwest, started at 150 barrels, after striking the Trenton 
at 937 feet. On the first of January Mr. I;each reported that the two 
wells were producing daily 125 barrels of oil and 3,000,000 cubic feet 
of gas; the latter being allowed to escape. On the Kal11S farm, near 
lIatthews, five miles northeast of the Broyles well, a bore put down in 
December resulted in a dry. hole; as did also one on the Vickery farm, 
a mile east of the Broyles well. 

THE PERU OIL FIELD. 

The ~reatest development of the Petroleum Industry in Indiana in 
1897 was in the immediate vicinity of Peru, Miami County, about 
35 miles northwest of the western end of the main field. Two hun­
dred and twenty-nine wells were put down in this new field between 
August 15th alid January 1st, and of these 178 have proven produc­
tive of petroleum in commercial quantities. 

It had 'long been supposed that Peru lay outside of both the oil and 
gas areas of the State. This supposition was based on the fact that 
three wells were put down in the vicinity of that city in 1888-all of 
which yielded salt water, and but one of which showed signs of oil. 
The first of these was located on the E. A. Bearss land in the south­
east quarter of the northeast quarter of section 28 (27 north, 4 east), 
in the north part of the city, and less than one-third of a mile due 
east of some of the most productive wells of the present seasOn. The 
record of that well as given by S. S. Gorby* was as follows: 

Alluvium-river drift ............................... 86 feet. 

Niagara limestone ..................................885 feet. 

Hudson River and Utlca ......•............•....... .4M feet. 


Top of Trenton ... , ........•...............•...•.....875 feet. 

Total depth ..•..............................•......005 feet. 

Surface above sea level. .............................657 feet. 

Top of Trenton below sea level. ..................•..218 feet. 


In this well a small quantity of oil was found five feet below the 
top of the Trenton, and at 25 feet in Trenton salt water in abund­
ance was struck. 

The second bore was put down on the J. F. Miller farm in the 
southeast quarter of section 34 (27 north, 4 east)-south of the 
Wabash River and about one and three-quarter miles southeast of 
well No. 1. Its surface was 700 feet above sea level, and Trenton was 
struck at a depth of 929 feet, or 229 feet below sea level, showing a 

"16th Ann. ReP. Geol. Sun'.• Ind•• 1888, 184. 
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descent of 11 feet in the surface of the Trenton between the two 
wells. This, alone, was sufficient to show that oil would not be found 
in that direction south of the river, yet a number of bores were sunk 
the present season to try to prove the contrary. 

A third bore was put down on the John Younce farm near the cen­
ter 9f section 21 (26 north, 5 east), Butler Township. The Trenton 
was found at a depth of 960 feet, but the surface level was not deter­
mined, hence the record is of little value. A small quantity of gas was 
found at 970, and salt water, which filled the bore, at 1,000 feet. 

The fourth and last well, until those of 1897, was located on the 
farm of A. C. Bearss in the southwest quarter of section 16 (27 north, 
4 east), about three miles north of the center of Peru. The section 
at this well was as follows: 

Drift .............••.....••..... .• . . . . . . . . . . . . • . . .. 324 feet. 

Niagara limestone ...............•...••............ 379 feet. 

Hudson River and Utica shale ....................... 307 feet. 


Top of Trenton......•..•......•..•.•..••••...•.•• ~ .1010 feet. 
Total depth .•............•......••.. ~ ........•....1041 feet. 
Surface above sea level ............................ 757 feet. 
Top of Trenton below sea level...................•..253 feet. 

This showed a decline of 35 feet in the level of the Trenton between 
wells No. 1 and No.4, and should have proven the futility of farther 
boring in this direction. 

No farther search was made for gas or oilllntil the spring of 1897, 
when 100 citizens of Peru organized the "People's Oil and Gas Com­
pany." Ten dollars each was subscribed and a bore put down on the 
B. E. Wallace farm south of the Waoash and just east of the Missis­
sinewa River. No surface level was taken and no accurate record was 
kept of the well. No one seems to know the depth at which Trenton 
was struck, which was on June 29th. The bore proved a dry hole, 
and the contractor agreeing to drill another for $500, the members of 
the company put up $5 each and the second well was put down in the 
northwestern part of Peru, on a triangular piece of ground about one­
third mile a little south of west of the first bore put down in 1888. 
This land belongs to W. N. Dukes, and lies just north of the Wabash 
Railway in the southeast quarter of section 28 (27 north, 4 east). The 
surface of this well was about 657 feet above sea level, and the top of 
the Trenton was reached on July 19th, at 855 feet, or 198 below sea 
level, showing a rise of 20 feet in one-tbird mile, providing the 
measurements were correctly made. Oil was found a few feet in the 
Trenton, and the well filled to the top and flowed a small but steady 
stream through the casing, yielding about 12 barrels per day for three 
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weeks. The well was then tubed and pumped and began yielding 12P 
barrels It day, whi<!h it kept IIp for a month or more. As this was the 
tiNt oil ever fuund in the county it created no little excitement, and 
the company immediately began the sinking of two more wells on the 
same 16·acre lease. A number of new companies were organized, one 
of which, the Runyan Co., began sinking It well 400 feet east of the 
Du~s No. 1. These three wells W€re completed about the same date, 
September lOth. 

In the Dukes No.2, 850 feet southwest of No.1, Trenton was 
struck at 844*, and when penetrated but three feet the bore filled 
with oil and overiiQwedfa.s:ter than the product could be taken care 
of in barrels. The bpre wu dnally sunk 26 feet:in Trenton and tubed, 
and the well began yielding l'I5 barrels daily. The Dukes: No.8, 
found the Trenton at 848l and was sunk 21 feet deeper. It started 
at 150 barrels. The Runyan wen pierced the Trenton at 859* feet, 
and started with a yield of 140 barrels. 

The opening of three new wells, each with an excellent yield; 
started an oil craze 'which ran riot through the town. Every citizen 
who could raise five or ten dollars joined an oil company, and most 
of the land within five miles of the city which could ~ leased at all 
was soon under contract. Old oil operators from the main field and 
from Alexandria docked to Peru in droves, but found little choice 
territory unleased. Royalties of as high as one-fourth were asked and 
given; and it is even claimed that an over-sanguine farmer refused 
$3,000 bonus Rnd one-third royalty on Ii fam which was supposed to 
be neal' the heart of the field. Some of the newcomers secured the 
right of way along the Wabash and L. E. & W. railways, and derricks 
began to go np on all sides of the little triangular tract known as "the 
Dukes lease." 

By the iljth (if September more than 80 rigs were up and wells 
drilling within one-fifth of It mile of the four producing wells. Town 
lots \\!'ere lea$ed and squa:re ietlt, rather than tlC~, were con­
tnlcted fo!'. The local operators, who knoew little of the oil business, 
th(lllght that all that was necessary was room eMugh to set up a rig 
and a boiler. Fancy prices .rere paid for town lots, and as the new 
wells began to oome in as fine producers the C1'8;Ze grew apace, and 
stock which h4d C()St the owners fi-re to twenty donal'S $(lld for $250 
to $1,000, with m~ eager to buy than there "we to !!ell. 

Just north of th& Dukes letlSe the surfaee rises about 50 feet and 
forma what is li::OOwn... I!oepital Hill. A ~umber of the wells put 
duwn in the first half. of October were l()C8.t~ on this trill east of 
DukflS street, and aU of th~m efime in with handsome yields. The 



Report of State Geologist. 1897. PLATE XII. 

A PORTION OF HOSPITAL RILL. PERU INDIANA. DEOEMBER 1.1897. SHOWING OIL DERRIOKS ON TOWN J,OTS. 



171 PETROLEUM INDU8TioIY IN I)lDl.l.A~ 

best of these, and probably the best well in the entire field. was put 
down by the Crescent Co. on the Artis lot. .A. fe;OOrd' of this well aJ 

kept by the superintendent of the company shows th~ strata pieroed 
to be Iii follows: 

. Drift •..•.......•.•.•.. . .•..•..•.............. , . .. 2() feet. 

Ntapra Urn_ODe ..............................•...811'1 teet. 

Hudson Rivf!r .lwJes aDd Umeatone. J ••••••••••••••••213 t.Mt. 
Utiea lIhale ........................................248 feet. 


T"P of Trenton at...................................898 teoet. 

Total depth .......•.........•................•.....983 (@@t. 


This well was drilled in October 22n~ and produceD. 400 barrels of 
{)il a day for four days. The production then dropped gradually to 
100 barrels7 which it WAS lll.B.k:ing November 12th, when three weeks 
old. An experienced operator from Findlay, Ohio, concluded that a 
well on an adjaunt lot would produce IU much. NOl'Il'I.Iilly the lot 
was worth $200, but he paid $1,500 for it and put down a well which 
startW at 30 barrels daily. 

On ten acres of land ownoo by the Peru Bagging Co., a short dis­
tance from the Artis well, six wells were put down which struck the 
Trenton at an average depth of 902 feet, and had an initial produc­
tion of about 75 barrels each. The accompanying plate shows a por­
tion of Hospital Hill as it appeared on December 1st, 1897, the bag­
ging mill with its surrounding derricks being just to the left of the 
~enter of the mw. 

North of th<l Bagging Co.'s plant several :lair wells have been drilled 
on the R. B. Runyan land; but two put down by the Ohio Oil Co. on 
the Rachael Zem farm, west half of southweBt quarter of section 21 
(27 north, 4 east), have yielded much salt water and but 20 to 25 bar­
rels of petroleum. 

Progress eaetward was stopped by two bores, one a &plall producer, 
which was soon .abaDd~ on the E. A. Beams la:nd., abOu.t ODe-third 
mile east of the P~opJ,e's No.1 and 500 feet ""M; of the finJt well 
drilled in the co:unt,y in 18e8; the other a bore in North Peru (God­
frey Reservation No. 12), which fOUlld the Trenton rock at 867 feet, 
but proved barren. 

South of the WabeIh Ra.ilw.y. between GlIlnt Street aad the Pel'1l 
Driving Park, a large number of good welle were pat down. in October 
and November by the KJmJ,ch1c!e, Peru and Ptlople'l oil eom.pal'li~. In 
this region the '!Tenton rock was' found between S~O a.nd 860 feet, 
showing its surlace to be from 200 to 215 feet below sea level. 

South of the Wabash Bi~ a number fJf b!.wei WeN pu,t dowa, the· 
location of each being given in the list wlrich 10110"", JJ.Ot one of wbich 
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found more than a mere trace of oil. On the T. Riley farm, just 
north of the Driving Park, a well which never produced more than 
ten barrels daily stopped the growth of the field in that direction; 
while several dry' holes farther northwest served to mark more defi­
nitely its boundaries. 

By the first of December the limits of the territory producing oil 
in paying quantities were fairly well defined, as shown on the accom­
panying map, and active operations greatly decreased, since all the 
inside 'territory was under lease. The number of wells finished in 
November 	W1iS 88, 38 more than in October. At the close of the 
month but 22 wells were being drilled, and in December but 28 were 
finished, none of which were non-productive. 

A list of the dry holes put down in Miami and adjoining counties 
which served to mark the boundaries of the Peru field is here given. 

A LIST OF NON.PRODUCTIVE BORES FOR PETROLEUM IN MIMtII AND ADJOIN· 
ING COUNTIES." 

Owners oj Land. 	 Location. 

1. 	 E. A. Bearss-Southeast quarter of northeast quarter of 
section 28 (27 north, '4 east), Peru Township ... 875 -218: 

2. 	 J. F. Miller-Southeast quarter of section 34 (27 north, 
4 east), Washington Township................ 929 229 

8. 	 Jno. Younce-Northeast quarter of southwest quarter of 
section 21 (26 north, 5 east), Butler Township.. 960 20(} 

4. 	 A. C. Bearss-Southwest quarter of section 16 (27 north, 
4 east), Peru Township ........... " .........1010 253 

5. 	 B. E. Wallace-Northwest corner Godfrey Reserve No. 
9, Butler Township......................... ? 870 ?2(){} 

6. E. A. Bearss-500 feet west of No.1, Peru Township ... 870 213 
7. 	 B. A. Blair-Southeast quarter of southeast quarter of 

section 19 (27 north, 4 east), Peru Township... 884 224 
8. 	 E. M. Bloomfield-Southeast quarter of southeast quar­

ter of section 21 (27 north, 4 east), Peru Town­
ship .................. . .......... ' .... , .. :. 866 206' 

9. 	 Johnson-East part of North Peru, Godfrey Re­
serve No. 12, Peru Township ....... , ....., .... 867 20T 

10. 	 A. A. Cole-Northwest quarter of section 20 (27 north, 
4 east), Peru Township ...................... 870 20(} 

11. 	 Sarah Myers-Southwest quarter of section 18 (27 north, 
4 east), Peru Township ,..................... 920 267 

'" Much of the data. for th.... list wa. gathered and kindly furnished for thi. report by. 
Me.8r~. Mllisterma.n and Chenvront, of Peru. 
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12. 	 A. C. Bearss-Southeast quarter of section 17 (27 north, 

4 east), Peru Township .••................... 932 285 


13. 	 T. Riley-Just north of Peru Driving Park, Peru Town­
ship .................... .......... . . . . . . . .. 875 220 


14. 	 J. W. Wallick-East half oj' Godfrey Reserve No.8, Pipe 

Creek Township ............................. 907 262 


15. 	 G. A. Shuman-Northeast quarter Lablonda Reserve, 

Pipe Creek Township ...•......•......•...... 871 246 


16. 	 J. Graham-Nortbwest quarter Q.f BicbardvUle :Reserve 

No.5, Wasbingtoo ToW'llShip .••..•••.....•.•• 902 242 


17. 	 J. Clifton-Northwest quarter of Rlchardv1ll0 Reserve 

No.5, Washington Township ................. 904 244 


18. 	 Anthony Walker-East half of RlchardvUle Reserve 

No.6, Washington TownShip................. 983 228 


19. 	 R. S. Whlttenberger-Northeast quarter Rlchardville Re­
serve No. 5, Washington Township............ 879 204 


20. 	 C. C. Enswller-North part of RlchardviUe Reserve No. 

5, Washington TOWJlShlp ..................... 895 220 


21. 	 ~. Swank-Northeast quarter oj' northwest quarter of 

section 16(26 north, 4 east), Washington Town­
ship .....•........... . ..............•..•••.1020 265 


22. 	 Emma A. Bearss-Southeast quarter of southwest Quar­

ter of section 10 (26 north, 4 east), Washington 

Township .....•.•....... . .•..........•.....1006 286 


23. 	 S. Thorn-Santa Fe well, Southeast quarter of section 

32 (26 north, IS east), Butler Township. . . . . . . .. 932 215 


24. 	 -- North half of section 32 (26 north, 4 east), Bunker 

Hill well, Pipe Creek Township.............. 992 161 


25. 	 Bennett's Station-On L. E. & W. R. R., 15 miles 

south of Peru ..•...................•........1009 167 


26. 	 -- Williams-One mile south of Waverly, Cass 

County .............. ....................... 982 225 


27. 	 R. R. Depot-Southeast quarter of section 21 (27 north, 

3 east), Waverly well No. 1. ..........•......1000 


28. 	 -- Davis-Northwest quarter of section 31 (26 north, 

3 east), Walton, Cass County ....,.....•.•....1012 172 


29. J. B. Crook-Near HOClTer's Crossing, CUll 00unt7..•..1046 346 

30. 	 N. Stroud-Northeast quarter of section 6 (27 north, 4 


east), Mexico well .•...............•....••... 998 325 

31. 	 ---North half of seetton 16 (28 north, 4 east). Den­

ver well ........••••..•.............•..•...•1004 829 

32. 	 C. C. l\I1kesell-Southeast quarter sectIon 7 (26 north, 


6 east), Waltz TownshIp, Wabash County•.... 945 220 

33. 	 E. J. WUliams-Oae mile south of Keller's Statton, Wa­

bash County •.•..•....••..•..••....•.•••.... 879 100 

34. Andrews well-Near Wabash Ra1lway................ 938 209 

35. Lutz farm-2¥.a miles north of Wabash, Wabash Co....1057 284 


Up to January 1st, 1898, the only producing wells in the Peru 
field outside of the area as defined were two in number. One of these 
was located just north of Keller's or Rich Valley, a. sta.tion on the 
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Wabash Railway nine miles east of Peru, and the other on the west 
side of the village of Walton, Tipton Township, Casa County. The 
Rich Valley well is on the farm of W. A. Jackson in the southwest 
quarter of the northwest quarter of section 13 (27 n<lrth, 5 east). A 
record of this well obtained and kindly furnished by Mr. J. E. Chen­
vront, of Pern, is as follows: 

Drive pipe ..........................................None.. 

Casing ..•...•.......... • .•........................450 feet. 

Trenton struck at.............................. , ....883 feet. 

Total depth .........................................907 feet. 

Surface above sea. level. ............................tl75 foot. 

r.rop of Trenton below sea level ............•..•.•....208 feet. 

Initial production, S5 barrels. 


The surface of the Trenton was found at about the same level (as 
in many of the fair producing wells at Peru. In general it may be said 
that in western Wabash and Miami counties, where the Trenton lies 
lower than 215 feet below tide, a dry hole or salt-water well will 
almost invariably result. Whether the Rich Valley strike will develop 
a pool or an eastward extension of the Peru field only the work of the 
drill will disclose. 

Lying as it does between the western end of the main field .and the 
development at Peru it strengthens the belief that the two are con­
nected. If the connection be not continuous there doubtless exist 
many sma,ll, isolated pools or islands of porous Trenton between the 
two fields. These islands occupy the sites of lagoons which existed 
shortly after the time the Trenton was laid down and furnished the 
conditions favorable for the chemical changes which brought about 
the porosity of the oil-bearing portions of the 'l'renton limestone. 
Therefore, at present the best field for the wild-catter, in the Writer's 
opinion, lies southeast of Rich Valley between that town and Van 
Buren, Grant County. 

The Walton well was sunk on the landof J. Baumgardner, northeast 
quarter of section 86 (26 north, 2 east), about one-third of a mile west 
of where a dry hole had been previously drilled.'" The Trenton was 
pierced at 1,011 feet below the surface, and its elevation was there­
fore about In feet below sea level. The drill was sunk 18 feet in 
Trenton, when the oil rose to within 200 feet of the top of the bore. 
The well had an initial output of about 85 barrels, and is probably 
near the outer border of an isolated island of porous rock, or so-called 
"pool" of petroleum. 

"'s... No. 28 in the table of non-proouetive borel. 
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The cost of production in the Peru field is somewhat less than in 
that of the main Indiana field, especially if the operator owns his 
own string of tools. The wells are, on an average, 125 feet less in 
depth. The drift is in general much more shallow and the amount 
of drive pipe required therefore less. The Niagara limestone is more 
shelly and broken, and on that account more easily drilled. Between 
400 and 425 feet from the surface there is a ''break'' in the limestone 
of 20 to 40 feet, which is occupied by a layer of shale. It is customary 
to case through this break and through eight to fifteen feet of lime­
stone lying below it, which contains a brackish water. The average 
amount of casing in the Peru fi~ld is, therefore, about 450 feet. 

The first "pay streak" is found close to the surface of the Trenton, 
instead of 18 to 30 feet in, as in the main field. In most cases there 
appears to be but one stratum of porous rock, though in some of the 
wells where the Trenton. is high there are two, the second being about 
25 feet in the limestone. In numerous wells there is found below the 
first pay streak a fine-grained whitish sand, which packs so tightly in 
the bottom of the bailer that it is difficult to dump. Where two pay 
streaks are present this sand occupies from two to five feet of the 
interval between them. 

The dolomite or oil-bearing portion of the Trenton is 12 to 20 feet 
in thickness, darker and much more porous than that in the main 
field. A piece at hand weighing seven pounds is literally honey­
combed with pores plainly visible to the naked eye. It has numerous 
cavities, the size of a hickory nut or smaller, opening on the surface, 
which are lined with small rhombohedric crystals of dolomite, so that 
the cavity resembles, ona small scale, that of the inside of a geode. 
Intermingled with these crystals are numerous small cubical crystals 
of pyrites or iron sulphide. These crystals of pyrites are also char­
acteristic of the porous Trenton of the Broad Ripple field, and it is 
there claimed that only where they occlu' in numbers is petroleum 
found in paying quantities. 

On account of the porosity of the oil-bearing rock and its proximity 
to the top of the Trenton but few wells in the Peru field were shot 
with nitro-glycerine. There was too much danger of shattering the 
overlying Utica shale and so causing it to fill up the bore into the 
porous reservoir, or of flooding the well with salt water from the 
underlying water-bearing portion of the Trenton. A saving of from 
$75 to $150 in cost was e:fIected by omitting the shooting. 

The great porosity of the oil-bearing stratum accounts for the rich­
ness of the pool, each pore being simply a small reservoir where a 
stock of petroleum has been stored for thousands of years. With 200 
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pumps constantly drawing on this stock withln an area of a mile and 
a half square it is no wonder that the output gradually lessens, and 
unless the pool is larger than it now seems the stock will soon be 
exhausted. No gas is found with the oil, and it is forced upward in 
the bore or to the surface by water pressure alone. As the stock of oil 
lessens the water is slowly rising and in time will fill the pores and 
take forever the place of the more valuable fluid. 

The oil from the vicinity of Peru is darker and more viscid or 
sticky, owing to its containing a greater percentage of tarry matter 
or solid bitumens, than that from the main Indiana field. For this 
reason it is more difficult to separate from the water and more ex­
pensive to handle. Being wholly free from gas, it is heavier and has 
not the life or sparkle of the eastern oil. Up to the present the price 
paid for the two has been the Mme, though that at Peru requires a 
longer steaming to prepare it for the market and a greater percentage 
of residue is left in the tanks. 

The average cost of the first productive well on a lease in the Peru 
field in 1897 was about as follows: 

Rig .•......•.•....•....••.•..•.....•.............• $250.00 
Drilling ........................................... . 400.00 
Drive pipe ........................................ . 25.00 
Casing .......................................... .. 125.00 
PumpIng and tubing .•..•• ; ••••...•.......••.•..••.• 130.00 
Two tanks •..••••..••.•....•....•..•..•...••.••. : ••. 150.00 
Receiving tank .......•..•..•..•.......•....•••....• 40.00 
Engine and boiler for pumpIng..................... . 450.00 

Total .....••........•.....•............••..•..•$1,570.00 


The second well cost $450 less, as the one engine and boiler served 
to pump both. In many cases, however, the lease consisted of a town 
lot, where but one well could be put down. Adding to the $1,570 
invested, $94, the interest at 6 per cent. for one year, and $480, the 
wages of a pumper, we have $2,144, the amount necessary to put down 
and operate a town-lot well for one year. 

The average well on December 1st was making but 18 barrels a 
day, or 15 barrels aaide from the royalty. Of this four barrels were 
used as fuel, leaving 11 barrels for sale, which, at the prevailing price 
of oil--41 cents-would be $4.51 for the income of the operator. If 
the well should hold up to an eighteen-barrel output for a year, which 
there is one chance in a thousand of its doing, the operator would 
receive, at the prevailing price of oil, $1,646, showing a loss of $498 
on his venture. The chances are that in 1898 the town-lot wells will 
average less than eight barrels each per day and that but few of them 
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will ever payout. Where the leases are in tracts of from 20 to 80 
acres and four to ten wells have been put down on them some money 
will doubtless be made. There is room inside of the productive area 
for but few companies to operate such leases, and for that reason much 
more money has been sunk in the field than will ever be gotten from 
it, unless its area is greatly increased. The following statistics of the 
field, brought up to Jan\lary the first, 1898, will aid in showing the 
tnlth of the last statement: 

STATISTICS OF THB PERU OIL FIELD FOR 1897." 

N.o. .of wells drilled .•..•...•. •..•.••.•••••.• 229 

No . .of wells producing Jan. 1st 1898.......... 178 

N.o. .of wells abandoned after producing. . . . . .. • 25 

No. .of wells, dry h.oles .............•.....••.. 26 

Daily pr.oductI.on Jan. 1st, 1898 ...........•.....2,264 barrels. 

Average pr.oducti.on per well Jan. 1st, 1898...... 12.7 barrels. 


PRODUCTION SOLD. 

September ...... ','" ......•.. 10,257 barrels. 

Oct.ober ............ .. ........ 55,376 barrels. 

N.ovember .................... 88,725 barrels. 

December ............•.. ; •.•. 67,918 barrels. 


T.otal .....................222,276 barrels at 41c-$91,l83 


APPROXIMATE EXPENDrrURES IN THE PERU FIELD. 

204 pr.oducIng wells @ $1,300..•.................•...$265,200 
25 dry h.oles @ $700.................................. 17,500 
B.onuses paid f.or leases......... ........ ............. 15,000 
Capital invested by Buckeye Pipe Line. . . . . • . . . . . . . .. 100,000 
Salaries paid 00 pumpers for three months........... . 7,500 
Interest .on ab.ove am.ount at 6 per cent. for two m.onths. 4,052 

Total amount invested Jan. 1st, 1898 .....•....•...$409,252 

THE BROAD RIPPLE OIL FIELD. t . 

During the year 1897 petroleum in commercial quantities was pro­
duced from a number o.f wells in the vicinity of Broad Ripple, Marion 
County, five miles northwest of Indianapolis. The developments of 
the year were such that the field promises much for the future and 
will doubtless be the scene of active operations during 1898. 

-This tahl41 includes U WClIl.located at Banker Hill, Den.-er, Fulton. Mexieo, Santa Fe, 
Rich Va.lley, Walton a.nd Waverly. The prodUotiOB dOOll Dot include the amount usedior 
fuel or other purposes in the lield. 

t Much of the da.ta, rela.tive to the BroM Ripple field was furnished by Edward Kirk­
patrick, of Indianapolis. aD ezperienced operator. wile h .. IJUIA:Ie a oareful study olthe con­
ditions within its present bounds. 

http:pr.oducti.on
http:pr.oductI.on
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The. first deep bore put down in this field was sunk for gas in the 
village of Broad Ripple, sot'lthwest quarter of section 36 (17 north, 
3 east), in 1888. A recerd of the strata pierced by that bore is as 
follows: 

Drift .........•.............. ......•.•............. 55 feet. 

CorniferOU8 limeston~ ....................... . . . . . . . .. 48 feet. 

Niagara limestone .....•.....................•......251 feet. 

Hudson River and Utlf!l1 shale ......................504 feet. 

Top of Trenton ...............•.....................864 feet. 

Total depth .........................................888 feet. 

Surface of bore above sea level ......................155 feet. 

Top of Trenton below sea level. ............. .' ....... 109 feet. 


This bore yielded a small amount of gas and a good showing of oil, 
but neither in sufficient quntities for commercial use, and as gas was 
the object sought, no attempt was made to develop the petroleum 
industry. 

Three other bores were Plilt down for gas in the vicinity of Broad 
Ripple about the same time, one on the Jas. Huffman farm, one-half 
mile west of the town, northwest quarter of southeast quarter of sec­
tion 35 (17 north, 3 east), which proved dry; a second in Fairview 
Park, west half of section n (16 north, 3 east), two miles southwest 
of Broad Ripple, and the third on the Boardman farm, three-quarters 
of a mile northeast of the town, the last two with a fair showing of 
oil. As the prospectors were at that time also in search of gas but 
little attention was paid to the presence of petroleum, and drilling was 
stopped until March, 1896. 

At the latter date Mr. Alex. McKnight, an experienced operator 
from the Pennsylvania field, learned of the presence of oil in the 
former bores put down near Broad Ripple, and visiting the vicinity, 
secured leases on about 3,500 aeres of land in Washington Township, 
west and northwest af the tl!)llln. In company with W. J. Murphy 
and other citizens of IndianaJX)1is he organized the Keystone Oil Com­
pany~ and a bore was started on the Wm. H. Sharp farm in the south­
west quarter of the n€lrtheast quarter of section 34 (17 north, 3 east), 
one and a half miles a little north of west of Broad Ripple. The ele­
vation of the surface at this bore is about 60 feet above Broad Ripple, 
or 810 feet above tide. The fallowing is a record of the well as fur­
nished by Mr. Kirkpatrick~ 
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Drive pipe .............•..•.............••......... 90 feet. 

Casing .......... . ..................................425 feet. 

Trenton struck at ..................•••.•.....•.....000 feet. 

Total depth ..........•..............................942 feet. 

Top of Trenton below tide..........................120 feet. 


The Trenton was found to be a dark, porous rock and yielded a 
large amount of gas, the pressure being 315 pounds per square inch 
and the output estimated at 1,500,000 cubic feet per day. A second 
bore was put down one mile northwest of Broad Ripple on the Jno. 
H. Ditman farm, southwest quarter of southeast quarter of section 26 
(17 north, 3 east), which proved dry, the Trenton being a close­
grained, white, hard rock. Dry holes were also drilled by the same 
company on the James Hubbard farm, northwest quarter of section 
34, and on the Mary A. Carpenter farm, southeast quarter of section 
27 (17 north, 3 east), and a second gas well was developed on the 
W. H. Sharp farm. 

In May, 1896, Dr. R. C. Light organized the Broad. Ripple Gas 
Company and secured a lease on the E. A. Foley and H. M. Hessong 
farms, in section 34, for the purpose of producing natural gas for 
consumption at Broad Ripple. A bore was sunk on the Foley farm, 
directly west of the Sharp No.2 gas well, which developed gas, oil and 
salt water. The gas was sufficient in quantity to furnish fuel to drill 
a well on the northwest corner of the Hessong farm. This was fin­
ished the latter part of May, 1896, and was the first well producing 
oil in any quantity in the Broad Ripple field, yielding about 50 barrels 
the first 24 hours. The owners were, however, seeking gas instead of 
oil, and though the well was tubed, no pumping attachment was 
affixed. It continued to flow oil in small quantities, which was bar­
reled on the spot. A second bore in the southwest corner of the Hes­
song farm resulted in a dry hole, as did also a third on the Scott farm, 
in the northeast quarter of section 27 (17 north, 3 east): Meanwhile 
a small oil producer was drilled in by the Keystone Company on the 
Ellen Bradley farm, just north of the Hessong No. 1. This well was 
shot once, then drilled deeper and a second shot put in, which in part 
lodged above the Trenton, and as yet has never been exploded. 

The Broad Ripple Company gave up its search for gas and sur­
rendered its leases to the Keystone, after making arrangements with 
the latter company to furnish gas from the wells on the Sharp .farm 
to consumers at Broad Ripple. The developments of 1896 resulted, 
therefore, in two small oil wells, three gas wells and six dry holes. 

In: 1897 no developments were made in the Broad Ripple field until 
August, when a bore was finished by the White River Company on 
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the H. M. Hesssong farm about 800 feet southeast of the No.1 well. 
When the Trenton was pierced at 929 feet oil began to fill the hole 
and soon ran over the top, and when the well was shot and put to 
pumping it yielded 125 barrels per day for a week. In a month the 
production had dropped to 75 barrels, and by January 1, 1898, was 
down to 15 barrels. 

1'{ .3 f: fl4L 
SKETCH MAP OF 

BROAD RIPPLE GAS &- OIL FIELD 
LEC£f'lO: .. Gill! welf .Proc/udlile 011 weil oDr) well 

... RIS" up J"'l"d'Y IO,181J8. 

Several companies now entered the field and scoured the surround­
ing country for leases, which were hard to obtain, as the White River 
and Keystone companies had most of the land under contract. 

The second bore sunk in 1897 was 1,000 feet southeast of Hessong 
No.2,on the Claypoolfarm. Italso started at 125 barrels, but trouble 
occurred by the caving of the Utica shale, the shot having been too 
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high, and the production soon dropped to 70, and by .January 1st, 
1898, to 20 barrels. A second well on the same farm, 700 feet south­
east of No.1, was finished on November 23d, and proved the best 
p:oducerdrilled in 1897, flowing 150 barrels per day for ten days, and 
on January 1st WIlS pumping 50 harrels. 

The Ohio Oil Company (an adjunct of the Standard) secured a lease 
and put down two wells on the F. E. & T. Hessong farm, east half 
·of northwest qtl8rler of seetipn 2 (16 nOlih, .8 east), just west of Clay­
pool's. One of these was drilled 80 feet into the Trenton and shot 
with 200 quarts of nitro-glycerine. It started at 90 barrels; the other, 
700 feet south and 100 west, was a very light 'well, and is yielding at 
present but five barrelS daily. 

At "Crow's Nest," near the bridge across White River, one mile 
.-;outhwest of Eroad Ripple and nearly one mile southeast of H. M. 
Hessong No.· 1, two wells were drilled on the Hamlin farm, one of 
which started at 40 and the other at 100 barrels daily. Forty rods 
south of the wagon bridge, on the west side of White River, is the 
No.2 well on the Wiggins farm. In it Trenton was stTuck at 850 
ieet, and the bore filled to within 50 feet of the surface before being 
shot. After shooting it began to yield 150 barrels daily, and is prob­
.ably the second best well in the field. The Wiggins No.1, 1,500 feet 
northwest on the same farm, is a light producer, yieldiJ:lg about eight 
,barrels on January 1st. A dry hole was sunk by the Ohio Oil Com­
pany on the M. L. Hessong farm, in the northeast quarter of the. 
southeast quarter of section 3 (16 north, 3 east). which is ml&-h.alf 
mile farther southwest than any other bore in the field. The Trenton 
was found 15 feet lower than on the E. & T. Hessong farm, and was 
pierced 207 feet. Between 170 and 190 feet in Trenton the rock 
became dark and POTOUS, but yielded blue lick water instead of gas or 
-oil. 

East of White River are two prodncing wella, ~ne On the .M. Garver 
farm, close to the east line of .section 2, and the other one-third of a 
mile .northeast <W. the V. DaWB!)n :farm. T.bae are :the lUD.It south­
easterly wells:in the field, and started at about 4,0 baTrels each. 

Two dry holes were drilled in Broad Ripple in November, the Tren­
ton being struck at 850 and pierced to a depth of 40 feet. Bores 
which produced. cm.ly a aOOwing Gf oilwerealio put do.. (W. the Wm. 
Bo8r!on and S. TholJJ.PlOD :farms OD. tile JiBe between Bl'88d Bipple 
and the V. DaVlOll wftJ. 

The Btatisti5 of ~Broad. nipple :tield. from. .tJ.a~ 18N, to Janu­
.ary, 1898. are liB iolloft.: 
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STATISTICS OF THE BROAD RIPPLE OIL FIELD TO JANUARY 1. 1898. 

Total number of bores. . . . . . . . . . . . . . . . . . . . . . . . . . .. 29 
Bpres producing oil In commercial quantities .... 12 
Bol'eS producing gas in commercial quantities.... 4 
Dry hQles •.....••.••...•..•....,................. 18 

Wells dl'illing ,.,................................ 4 

Total daily production Jan. 1st, 1898 ..............230 barrels. 

Average production per well. Jan. 1st, 1898 ........ 19 barrels. 


PRODUCTIOX OF THE BROAD RIPPLE FIELD BY MONTHS IN 1897.'" 

August .......•.......... ..• . • • . . . • • • . . . . . . • •• 188 barrels. 

September ...................•... , ......•....1.886 barrels. 

October ........... ............ . ............ ,1,070 barrels. 

November ...................................1,600 barrels. 

December .....................................2,892 barrels. 


Total ........ ........ " ............ , .....7,696 barrels. 


The prodnctive oil wells are found in a strip of territory three­
fourths of a mile wioe and a mile and a half long, extending in 8 

northwest 8,nd S()utheast direction from the Bradley farm, in the 
southeast quarter of sedion 34 (17 north, 3 east) to the V. DawS()n 
farm in the northeast quarter of the S()uthwest quarter of section 1 
(Hi north, 8 east). The porous oil-bearing stratum lies very near the 
top of the Trenton, and in the productive wells is f('lund from 10 to 15 
feet higher than in the non-productive ool'estothe northeast andsouth­
west. Salt water in quantity has not been found in any of the wells 
yet drilled, either productive or dry. 'l'he fiow of gas in large amonnts 
from some of the wells bored wonld indicate the presence of a good­
sized area of oil-producing territory in the immediate vicinity of the 
field as developed. There are no indications as yet to prove that the 
Broad Ripple oil field is connected with the main oil field in Grant 
and Blackford counties. As already noted, oil is liable to be found 
in commercial quantities in isolated areas anywhere within 15 to 25 
miles of the margins of the main gas field, and will eventually be 
found over the greater portion of that field. 'rhe Broad Ripple field 
lies on the southwestern elope of the gas field within the distance 
named. It is most probably an isolated area of porous Trenton rock, 
formed in the manner previously mentioned t, and its area can only 
be circumscribed by the future use of the drill. Since wells with a: 
showing of oil have, in the past, been drilled at the Atlas Engine 
Works, within the Jimits of Indianapolis; at Brightwood, in' section 29 
(16 north, 4 east); on the Mary J. Wolf farin, in the northeast 

"Not including the amount used for fuel and other purpOSeS in the field. 

tSee p, 156 of the present volume. 
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of the southeast quarter of section 21 (16 north, 4 east), and on the 
Hezekial Smart farm in the northeast quarter of section 6 (16 north, 
5 east), two miles northeast of the station of Lawrence, the field may 
expand <into one of large size. At any rate, it at present offers good 
attractions to the speculative operator, and it is to be hoped that the 
season of 1898 will bring him a fair degree of success. 

* * * 
Up to the present, much more money has been put into the Indiana 

oil field than has been gotten from it. The reason for this lies with 
the operators themselves, and not with the field. They come in from 
other States and lease a large amount of territory, which they fail to 
properly develop. ThW expect to get rich from the leases and not 
from the oil which they develop from them. If, within the productive 
area of each of the fields, a well had been sunk on every eight acres, 
and those on each lease of 40 to 160 acres connected with one power, 
and then managed as other successful business interests are managed, 
the success would have been much greater, and the balance on the 

~ ledger of the Indiana field would have been on the opposite side from 
'~where it is at present. There is no doubt but that the oil is there, 

but different methods of development will have to be inaugurated be­
fore the field becomes as productive, proportionally, as those of Ohio, 
Pennsylvania and West Virginia. < 



• 


ON THE ADVANTAGES OF PRODUCING BEET SUGAR­
IN NORTHWESTERN INDIANA. 

BY E. L. FURNESS, FURNESSVILLE, PORTER COUNTY, INDIANA. 

The subject of growing beets, for ,the purpose of making sugar, to 
supply the demands of commerce, is attracting much attention in the 
United States, and it now seems quite probable that the sugar con­
sumed in this country will be produced within it before many years. 

A careful study of the subject, makes it appear to be entirely de­
sirable and feasible to do so. It has been proved by actual experience, 
that it may be done profitably-in itself considered-but that it will 
also greatly benefit incidentally and directly many other industries. 

There are already ten or twelve large sugar factories, located in 
different parts of the country, east and west, profitably at work, turn- ., 
ing out refined sugar, of the best quality, from sugar beets grown ill 
their respective vicinities, and others are now being built. It is saId 
by the Hon. James Wilson, Secretary of Agriculture, "that at least 
nineteen sugar beet factories will be at work in the United Statag in 
the year 1898." . 

And Hon. Aaron Jones, Worthy Master of the National Grange, in 
his annual address to the Indiana State Grange, says that he is proud 
to say, "that at least one, if not two, of these factories will be jn In­
diana, and that probablythey will be in the Kankakee valley of north­
western Indiana." 

It seems reasonable to believe, that if a part of the sugar used in 
this country can be profitably produced in it, that the whole might be, 
and that it should be; and it is proper that intelligent investigation 
should be given the subject to discover its requirements, and that 
whatever may be needed in the way of private effort to bring about 
this result, should be given it by individuals; but as an essentially wise 
and economic policy it should alSo have the encouragement and fos­
tering help of both State and Nation. 

More than two million tons of sugar (with 2,240 pounds to the ton) 
are consumed annually in the United States, and less than one-sixth 
of it (315,000 tons) is produced at home. One hundred million dol­
lars-more or less-go out regularly year after year to pay for this 
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sugar. It is bought of nearly every other nation in the world (the 
countries of Europe, Asia and Africa, South America and the Islands 
of the Sea-West Indies, East Indies, Phillipine Islands and Hawaii, 
etc.). 

We thus buy what we can, and, with great advantage, should make 
ourselves. If we were producers, as well as consumers, of this 'im­
mensely large and indispensable commodity, we should become mJre 
independent as a nation, and give needed employment to our own 
people, thus adding greatly to their comfort and prosperity. 

We have here, therefore, not only an important economic question, 
but an important social one as well. 

It is deserving, certainly, of much painstaking study and investiga­
tion, from a broad and high plane of patriotic and philanthropic 
statesmanship, entirely freed from any taint of the prejudice of parti­
sanship. 

Sugar beets in large quantity, of proper quality and rich in saccha­
rine, can be profitably grown throughout the Staw of Indiana, but 
especially so in the northwestern part of the State. Beets for sugar 
are said to do best in north temperate latitudes, and in friable soils. 
There is a large area of sandy, sandy-loam and alluvial soil, in north­
western Indiana, which is particularly favorable for growth of vegeta­
bles, as has been demonstrated by actual performance. This soil is 
easy to cultivate, it is warm and fertile, and there is in this part of the 
State the proper degree of sunshine, and an especially requisite 
and favorable amount and time of rainfall, for the growth and ripening 
of sugar beets, as well as the developing in them of the quantity and 
purity of saccharine to fit them for profitable sugar making. The price 
of the land is low, and taxes are nominal. The numerous farmers who 
occupy this land, in moderate-sized holdings, have the energy, the in­
telligence and the willingness to make a success of beet raising, and 
will gla.dly furnish to factories all that can be used. The facilities for 
transportation are all that can be needed, and greatly excel those of 
other parts of the country. 

Railroads interlaC€ the land, and shipping stations can be had at 
any point wheTe freight offers in rea,sonable quantity. Water car· 
riage can also be surprisingly developed, when the necessity for it is 
presented. 

N orthw<lstern Indiana borders on Lake Michigan, and has. several 
rive~ can be llsed for freight highways, for taking beets to fac­
tories at low cost, and can be used for other freight. Again, the close 
proxi~ty to Chicago-a great distributing point, and mart of trade, 
with its immense consumption-is an argument in and of itself of the 
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favorable location of northwestern Indiana. All the conditions for 
an economical and prosperous manufacture and marketing of sugar, 
from sugar beets, seem assured beyond peradventure for this peculiarly 
favored locality. 

All that now seems to be lacking for this consummation is a recog­
nition of the chance, and the determination to do that which should 
be done, and the accomplishment oi making sugar under these favor­
able circumstances, is so logical and legitimate as to go without saying. 
Here is the land, waiting as a fair bride; here is the energy of labor 
and capital, with the opportunity; here is the urgent demand to be 
supplied, and a great commercial enterprise of incalculable value 
should legitimately spring into life, to cheer and bless the community. 

It is known from experience, that beets rich in sugar, will grow 
here readily, and satisfactorily, but to place the matter beyond con­
jecture, scientific tests have beeu made, for the past ten years, at the 
Indiana State Agricultural Experiment Station, at Purdue University, 
Wayette, by chemical analysis, by the State Ohemist, Dr. H. A. 
Huston, and he reports that his investigations show entirely satis­
factory results. He sees no reason to doubt, that from the large per 
cent. of sugar contained in the beets grown in northwestern Indiana, 
and the high per cent. of its purity, that they iully meet commercial 
and manufacturing requirements, for the purpose of making sugar. 
His tabulated report of analyses of sugar beets grown in 1897, in this 
section, will soon be made public, and will be found to be assuring 
as to the richness and good quality of northern Indiana grown beets. 

Tests of the sugar value of beets grown in northwestern Indiana 
are also being made by the Ohemist of the United States Agricultural 
Department at Washington, and will be found to be favorable. There 
is consequently definite knowledge of the sugar value of beets grown 
in this part of the State; and the reader is recommended to consult 
these statistics. 

It may not be necessary to draw with minute definiteness the exact 
border line of ,what is here spoken of as northwestern Indiana-the 
line may be considered as quite elastic-and there is no need of nam­
ing hard and fast, the :many grand counties that are within its 
boundaries, nor is it essential to figure up precisely its area of square 
miles, or tho\1S1lnds of fertile acres, well adapted to sugar beet grow­
ing, or to enumerate with the exactness of a census its host of intelli­
gent people. It is a ,vast area, a magnificent territory, a principality, 
an empire of possibilities, the future home of many people, more mil­
lions than now live in the entire State. 
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The advent of its prosperity depends upon its people coming to the 
recognition of their opportunities, and in making energetic efforts to 
realize and to materialize them. Its close proximity, as has a).ready 
been said, to the large and progressive city of Chicago, makes its 
domain a source of supply, from a sure vantage ground, of a large 
portion of that city's great and increasing wants. It has also many 
large cities within its own borders, and a large and rapidly increasing 
surplus of cash capital that very unnecessarily and mistakenly too 
often seeks investment outside, instead of within its own borders. A 
home investment would be not only safe and profitable, but would 
immensely increase the value of all home property. 

The same kind and degree of energy, and work and faith, that have 
built Chicago, that raised it from the quagmire, is needed to develop 
the latent possibilities of northwestern Indiana. The many travelers 
passing on their way to and from Chicago, through northwestern 
Indiana, see on the face of things, much that may be unthinkingly, 
and perhaps freely criticised. They would have seen much to criticise 
also in the early Chicago. 

He who foresees the great transformation that is inevitably to take 
place in this favored part of Indiana, wonders that it should be so 
long delayed. 

He who has lived to see the evolution of Chicago, is prepared to 
believe unhesitatingly in the coming development of northwestern 
Indiana. 

The introduction of sugar making, from sugar beets,promises to 
hasten this development and prosperity-for this region. The men 
who are a~tively working for this cause, are benefactors to this part 
of the State, and to the whole State, and to. the American people. The 
thing to be accomplished is not a light one. It requires work and 
money, and time, with many discouragements, and all that is implied 
in awakening dormant energy from its lethargy and unbelief, and to 
overcome the active hostility of prejudiced opposition, but success is 
bound to come, slowly probably, but steadily, and then the whole thing 
will carry itself forcefully forward, and the wonder will be that it 
was not all done sooner. Sugar making here means improving all the 
general conditions of society, by introducing a new and successful in­
dustry that will put large sums of money into general circulation-it 
means improving the land, and improved culture of land, planting 
larger areas, the introduction of a new crop; that will not compete 
with present crops, but will make added market for them, and one 
that has the exceptional advantage to its merit, of having the price 
which is to be paid for it, agreed upon even before it is planted. This 
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last fact means much to the farmer who has toiled through heat and 
cold, to raise a crop, and has then found the market over-supplied, and 
that it could not be sold for cost of production. It means employ­
ment of a great number of beet growers, and light, healthful, and 
profitable employment for women and children, who can thus have 
the pleasure and benefit of having money of their own earning. 

It means the building of factories, and consequent demand ~or. 

building material (brick, lumber, etc.), and the equipment with 
machinery-work for mechaIiics and factory hands-increase of rail­
road business, which of itself affects all the industries of the country 
favorably. It means too, a greatly increased demand upon the farmer, 
for other farm products, to supply the increased population of his 
neighborhood, a demand too, right at the farmer's own door, which 
he will find of much more worth to him, than a distant foreign market, 
and one that will include many articles that could not be shipped 
away. New houses will be needed, greater sales of merchandise will 
follow, both of necessities and luxuries, as is always the case with 
the ability to purchase, consequent upon regular employment, with 
paying wages. This inerease of activity would put money into active 
circulation and new enterprises would naturally follow, resting upon 
this basis of prosperity. rrliere would necessarily be a very decided 
improvement of the highways--live people must move about-and 
good roads are a necessity to advancing civilization. It would not do 
to haul a small load of beets ten or twelve miles to factory, when with 

. good roads, two or three times as much might be taken in less time, 
and with the same team. 

All these things, high in color as they may seem, have come to pass 
at other points, where sugar is being made, from home-grown beets, 
and with so many favoring conditions, as prevail here in northwestern 
Indiana, there is no reason to expect anything less, but rather more. 

Beets rich in sugar, of high degree of purity, will grow here-that 
is the foundation fact which can be made strong by a formidable ar­
ray of statistics. There are here, too, good locations, for factories, 
with abundant supply of good water, which is needed in large 
quantity, and there must be ready chance for proper drainage, to take 
away freely, witho~t discommoding anyone, the fouled water used 
in washing and treating the beets. 

There is here also an abundant and cheap supply of fuel, and the 
same can be said of the lime needed, alSo. in large quantity, in manu­
facturing. And there can be found the needed number of workmen. 
With assurance of a full supply of beets, it would seem to be an invit­
ing field for the investment of the requisite capital. One successful 
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beet·sugar factory established in northwestern Indiana, would demon­
strate the tnlth of the positions herein t~en, and would lead to the 
building of many more. It matters little where this :first factory shall 
be started, it should have the support .of the whole district, and of 
the whole State. 

It takes 8. large sum of money-pr.obably from two hundred to five 
hundred thousand dollars-to build and operate a modern sugar hc· 
tory, with its new methods and improved and costly machinery. 
Prudent and cautious men who hav~ money must naturally be 
convinced, before investing their money in a beet factory in north­
western Indiana, that all the conditions are correct, and can be 
depended upon to make the investment a safe and paying one. 
Confidence is a plant of slow growth, and new ventures, even where 
the promises are so fa:mrable as in the present case, are apt to be 
looked upon with doubt. There must be :first the sure thing, that 
the beets, in quantity and quality, will be forthcoming as needed, 
from 300 to 500 tons, each and every day, for one hundred or more 
days. This is a large quantity-from 30,000 to 60,000 or more tons; 
requiring an acreage to produce, in direct use, or to be planted each 
year, of five or six thousand acres. To keep the land in proper rota­
tion, so that one· crop of beets shall not follow too quickly another 
crop of beets, on the same land, will require a total of twenty or thirty 
thousand or more acres, within say a radius of ten miles of a factory. 

Fifty thousand tons of beets, at four dollars per ton (and five dol­
lars are paid in some localities), would make a health-giving sum of 
two hundred thousand dollars to be paid out yearly in a comparatively 
small farming community directly to the beet growers. Multiply the 
factories to the number of 500, to absorb the one hundred million 
dollars paid for foreign made sugar brought into the country annually, 
and there would be a wave of prosperity sweep over the entire land,. 
which would ballish all thought of hard times. 

The beet tops, and refuse beets, have also value to the grower, for 
feeding farm animals, and the improved condition in which land is 
put by beet culture, for better and larger yields to the crops which 
follow the beets, is an advantage to be considered as additional money 
value. 

The profits of successful beet sugar factories are said to be large, 
and rightfully they should be, for they cost much money to build and 
maintain, Insurance, inter.est and taxes are large items, and the 
factories nm only a small part of the year, perhaps four to five mont~ 
and the costly machinery suffers while idle. The larger the capacity 

.. 




191 PRODUCING BEET SUGAR IN INDIANA. 

of the plant for using beets, and the longer the time it can be kept 
running, the cheaper per pound can sugar be made. The fraction of 
a cent may make a large figure in the profit. 

In less than twelve hours after the raw beet enters the factory, the 
refined sugar from it, may leave in bag or barrel ready for market. 

This quick realization on the manufacture is a very big item in favor 
of the industry of sugar making. There is a large and growing demand 
for sugar in the United States. It is the largest and best market for 
it in the world. The consumption of sugar is rapidly increasing in 
the world; it has more than doubled in the past few years. Sixty-five 
pounds each, annually, is the average amount used, for every man, 
woman and child in' the United States-not that. every person uses 
directly in the form of sugar, that large amount, but it is used in dis­
tilling, brewing, preserving fruits, making jellies and jams, confec­
tionery, chocolate, varnishes, blacking, etc., etc. There are also large 
quantities of foreign substances, adulterants, added to sugars, such as 
starch, chalk, white earth (terra alba), glucose, etc. The people should 
protect themselves from such fraud since it is not wise to be imposed 
upon in any such way. There are immense quantities of glucose, made 
from Indian corn, and used in the United States as well as exported. 
It seems to be a legitimate industry, and the time may come suddenly, 
when the art will be discovered of turning glucose to sucrose, and we 
shall have sweet sugar made from corn and other grains. There are 
tons of maple sugar, and maple syrup, and sorghum, and a large 
iluantity of honey is gathered annually. 

These sweets are all in eager demand, and enter largely into the 
.food of the people of this country, and are influencing more largely 
perhaps, than is realize.d, the character of the nation. It has been said 
by some physiologists: "Tell me what you eat, and I will tell you 
what you are." 

The Japanese have lived quite exclusively for centuries on rice. 
They are small in st~ture, presumably as a result of this diet, and the 
.Japanese Government is now seeking to introduce the general use of 
wheat among the people, hoping from its bone and muscle making 
elements to induce a larger stature. The beef-eaters of merry Eng­
land, are noted for a robustness and an energy, that continually 
reshapes the maps of the world. 

The great consumption, and demand for sweets, requires an im­
mense production, and calls for the employment of large amounts of 
-capital, and of labor, and warrants the investment of money in the 
industry, so far as demand for the product goes. The question pre-: 
,sents itself pointedly then, whether we shall continue to buy our 
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sugars of other nations, or shall we make them ourselves. If all the 
conditions are as favorable as assumed ill this paper, all that seems 
necessary is to build the factories, and that is a question of much 
money. The question of investing money in sugar making in the 
United States, waits upon, and is dependent upon the will of the 
people, to be expressed in national legislation, for there must be legis­
lative protection, to this industry, until, at least, it is substantially 
established, to keep it from disastrous competition of foreign made 
sugar. This legislation must be without fluctuation, and so reliable 
in constancy as to command confidence in its stability, as being the 
settled policy of the nation to effectually encourage and protect home 
made sugar. This policy would end all doubt as to the ability of the 
American people to advantageously make their own sugar. This mat­
ter of protection to home industries should cease to be a thing of 
partisan politics, and be recognized as the policy of loyal statesman­
ship. The experience and practice of other highly civilized, enlight­
ened and prosperous countries, is in direct and positive evidence upon 
this very question of legislation in favor, and protection of making 
sugar by their own people. The recent experience of the United 
States in fostering its iron and steel, and tin, and textile industries is 
happily directly in point, and is convincing as to its wisdom. 

Large sums of money were formerly, continually being sent out of 
the country to purchase manufactured articles, while the raw material 
was ~ying unused in abundance at home, and workmen lying idle, 
needing work. By simply invoking the aid of the necessary and sensi­
ble tariff protection, we now make at home what we formerly bought 
of other people, and are fully able to supply our own wants in these 
lines with not only better goods, but at cheaper prices. We also ship 
such goods profitably abroad. With such eminently and plainly prac­
tical good results, so conspicuous that ('He who runs may read, and the 
wayfaring man tho' a fool need not err therein," all the theories 
that are arrayed against it, seem to be knocked silly, and have no 
foot, or ground to stand upon. 

It is said by making our own sugar, we should prejudice a profitable 
trade with countries from which we now buy sugar, and this is held 
as valid argument why we should export wheat to pay for sugar. It is 
said to take all the wheat, and wheat-flour shipped from the United 
States to pay for the sugar brought into it. Why is there any ad~ 
vantage in trading, just for the sake of trading? With the yield of 
one acre of wheat, the American farmer might buy, say 200, or 300 
pounds of sugar. That same acre planted with sugar-beets might 
yield, say 2,000 or 3,000 pounds of sugar, a difference in figur~s, and 
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real values, that shows big loss, in the way of friction, or manipula­
tion, or trade, somewhere on the road from wheat to sugar. And it is 
probably quite true that there is really more sugar in the wheat, that 
the farmer trades for the sugar, than there is in the sugar he gets for 
it. It may be worth the while of the American farmer to look sharply 
into this matter. 

If we should make our own sugar, the sugar workmen !night con­
sume in this country, all the surplus wheat which is now shipped 
abroad, making a home market for it, much better than a foreign one, 
and paying better prices. The farmer has very good reasons for being 
dissatisfied with present prices of wheat, and would be justified in at­
tempting to create a better market for it, and there would consequently 
be an added new market for butter, eggs, !nilk, meat, clothing, and 
the whole thing of sugar and wheat would be of home, and for home. 
There is very much that might be said as to the questionable policy 
of shipping wheat from this country. Whatever will contribute to the 
healthful growth and independence of this country, whatever will 
improve the character and condition of our people, is desirable. A 
study of the promises to these ends, held out, by making at home, all 
the sugar needed, makes it seern to be the right 'thing to do. Beet 
raising requires a more thorough and systematic method of farming, 
than is usually given to the growing of wheat and corn-and it is 
more profitable. It is certainly desirable, and quite possible, to im­
prove the manner and method of farming. There is much said 
enthusiastically about large yields of sugar-beets and of extra high per 
cent. of sugar value, etc., but 12 tons of beets to the acre, with sugar 
value of 12 per cent., with proper purity of the juice, say 70 per cent., 
may be considered as a standard yield, and this will require a good 
deal of effort to attain, although it may fortunately be quite possible 
to excel in this region. To make 12 pounds of beets, yield one pound 
of sugar, will require great skill in manufacture. 

Great improvements have been made in the whole art of sugar mak­
ing-in growing the beets, in the process of extracting and refining, 
and much more in this direction is yet possible. The horticulturist, the 
inventor and the chemist have united forces in the problems involved, 
and the State has protected and encouraged by bounties and privileges, 
and the battle royal between cane sugar and beet sugar is won in favor 
of art over crude nature. This paper !night be lengthened indefinitely 
upon the interesting subject of the history of sugar making, and of the 
disturbing and agitating conditions surrounding it to-day. The subject 
grows with study, in magnitude and importance, but the paramount 
question in this subject, even at the risk of repetition, is, Shall the 
pe~ple of this country make their own sugar? There is of course 

13-GEOL. 
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much chance for the play of sentiment and emotion, in weighing up 
or adjusting the seeming rights and wrongs which float on the surface 
of many great and grave questions, but the law of self interest, or 
apparent self interest, will, and should control in the actions of those 
who are affected by any given policy. How other lands, and other 
peoples, may be:effected by the people of the United States striking 
directly for their own advancement and prosperity, is involved in too' 
great and uncertain obscurity to be considered. 

There can hardly be a question as to the good policy of having the 
people of this country fully and profitably employed. It appears so 
entirely self evident, that no argument of words is needed to support 
it. It is an unpleasant fact, that there are now, and have been for 
several years past, many unemployed people-who would gladly work, 
and their material and moral condition would be greatly benefited 
by doing so. There has been and still is the general complaint of hard 
times, and there exists a spirit of unrest and dissatisfaction, which 
surely constitute a serious menace to the safety of the community. This 
condition costs immensely in the way of self denials, of suffering and 
misery, and of stagnation of industry and business, and a retrogression 
of all material interests. The aggregate cannot be computed in 
money. It costs much in direct public taxation, and for an unusual 
support of the needy, and for prosecuting an increased growth of 
crime. 

There is too a great tax upon the charitable, for voluntary contri­
butions to the poor, II. tax that in equity should be borne by the State, 
so that all citizens might bear their proper share of it. In the form 
of charity it has a very demoralizing effect. It is desirable to have 
all the people of this country self sustaining and self respecting, even 
if to furnish requisite employment, enterprises are instituted requir­
ing governmental aid and protection. This means simply, when 
analyzed, the very proper co-operation of the whole people in the per­
formance of a self protective duty, by enabling all to support them­
selves by their own labor, without any sacrifice of self respect, and to 
contribute to the support of the Government. A portion of the com­
munity cannot be benefited without the whole community sharing 
the benefit. Whatever it might seem to cost there would be equivalent 
value received for it. Whatever is really worth much more than it 
costs, and is entirely beneficial in its results, is not dear, but is cheap. 
As George Washington expressed it, "The aggregate happiness of 
society is, or ought to be, the end of all government." 

There seems to be prophecy, shaping into fulfillment, in the general 
expectancy that sugar making on such a scale as to fully supply our 
own market will soon be. an accomplished fact in the United States of 
America. It is in the thought and in the purpose of the people. . 
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'OFFICE OF THE NATURAL GAS SUPERVISOR,1 
KOKOMO, .IND., Jan. 25, 1898. I 

PROF. W. S. BLATOHLEY, 

State Goologist: 

Sir-I transmit herewith to you my third annual report. It is 
made in obedience to section 7,504 of the Revised Statutes of the 
State of Indiana, and is for the year ending December 31, 1897. It 
is the sixth annual report from this department. 

It is due for me to say at this time that during the past year I 
have had frequent occasion to ask your aid and counsel, and for the 
same I beg to tender my grateful acknowledgment. 

Yours respectfully, 
J. C. LEACH, 

State Natural Gas Supervi8or. 
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INTRODUCTORY. 


A brief outline of the subjects discussed in the body of this report 
and such other matters as have not a logical connection with the 
same, but merit a passing notice, are given in this introductory chap­
ter. ' 

For reasons patent to every person acquainted with the condition of 
the gas field and the character of the work occasioned thereby, the 
time that I have had to devote to this report has been very limited. 
As the natural gas industry in this State becomes older the developed 
area increases by .. the drilling of wells and extension of pipe lines, and 
in further consequence of the extraordinary activity in the oil industry 
in high-pressure gas territory dllring the past year, it hM been neces­
sary for me to devote all of my time to the work in the field. At this 
time the importance of aggressive field work can not be overe~ti­
mated. Every working day in the year is needed for this work, and. 
while I do not wish to undervalue the history of the progress of this 
or any other natural gas field of any importance, the doing of th(' 
work, especially the efforts to stop the vandal-like waste that has 
characterized some sections of this field during the past, is more 
important than a record of the same. 

Regarding the purpose of the reports from this department, I quote 
from my first annual report:* 

"The reports from this department, to be of value, should contain 
such information as the public desires to know, and discuss such 
subjects as demand the attention of those engaged in the natural gas 
industry in Indi~a. They should contain an accurate history of the 
gas field; a history in which all phases of the subiect" are discussed 
and in which the condition of the field has been noted from time to .. 
time." 

A discussion of the scientific questions suggested by the generation, 
storage, pressure, etc., of natural gas would be a reiteration of portions 
of former reports. This would not be profitable, even if practicable, 
at this time. 

-.-~-.-- .. ----------- ­
"Twentieth Annual Report of the Department'of Geology and Natural Resources, In­

diana. 1895. 

I 
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Soon after the discovery of natural gas in Indiana, and even before 
. this, during the time that the Findlay, Ohio, field lasted, the scientific 
phases of the natural gas question were considered by the ablest 
scientists in America, especially geologists. Nor were they alone. 
Manufacturers and persons variously interested in this new industry, 
not only watched the progress and development of the field, but were 
anxious to find a logical answer to the numerous questions suggested 
by the developing of this field. The same cause was not responsjble 
for the interest manifested by the two classes of people. With the 

, former a logical solution of a questi~n in nature was the reward, while 
with the latter these questions were interesting because of their rela­
tion to the future 'of the, natural gas industry. Not a few reached the 
happy conclusion that the life of this gaseous fuel would be equal to 
all time. This to a majority, including all geologists? was not a sound 
conclusion, nor one that the facts involved would substantiate. The 
latter said that the stock of natural gas is practically fixed, and when 
onc~ exhausted there is no provision in nature for its renewal. The 
history of the field during the past ten years and its present condition 
attest the truthfulness of this conclusion. The exhaustion of terri­
tory once productive; the decrease in the rock pressure; the advance 
of the salt water horizon, and, in fact, all the conditions surrounding 
the field point to the final exhaustion of the supply. With this in 
mind it is apparent why coitsumers and persons variously interested 
~the natural gas industry, who are acquainted with these conditions, 
areSQ anxious about the ever-changing condition of the field. Infor­
mation as te, progress and development of the field, the advance of 
the salt water horizon, the decline in the rock pressure, and every­
thing that tends to diminish the productiveness of the field is most 
sought now. 

It is not, how is it generated? Under what conditions is it stored, 
or, what causes its pressure? but, what is its rock pressure? What is 
the rate of decrease of the same? What can be done to effectually 
combat the effects of the salt water, or what appliances are most eco­
nomical; produce the most heat with the least amount of gas? 
, . As hasbeen said, the condition of this field is continually changing. 
New limitations are encountered and unforeseen difficulties arise, 
which those engaged in the natural gas industry should be prepared 
to meet. In' one section the salt water is fonnd in the upper strata 
of the natural gas rock; in another petroleum deposits are found, 
while in some localities the limestone is very hard, lacks porosity, and 
conseq~lently the wells are very unproductive at first, and soon fail, 
ewing to a stoppage of the rock. These difficulties are dealt with 
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difl't'rently in the various localities of the gas field; sometimes 
successfully and sometimes not. A careful study of these questions· 
and prompt action always does some good, and frequently prolongs 
the life of the well for many months, or even years. Being' guided 
by observation in the field and experience, I have tried to make this 
report along the lines indicated above as practical as possible, endeav­
oring to answer those questions. most frequently asked, and to giv.e 
such advice and such recommendations as will, in my judgment, do 
most to preserve the present supply of this valuabl€ fueL The chap­
ters on the "Condition of the Field," found in the successive annual 
reports from this department, are a history of the field from *begin­
ning, and for the reason, with others stated above, that a majority of 
the people interested in the natural g!ts industry care more for present 
condition than "theories," first consideration is given to the former in 
this report. 

MAP OF THE GAS FIEf,D. 

'1'he map of the Indiana Natura]" Gas Field accompanying this 
report will, it is thought, be a valuable aid to those who are studying 
the field. The original gas area is shown, and by the pipe lines and 
wells both the developed and undeveloped territory can be locatea. 
Owing to the limited space only about 17 per cent. of the wells are 
marked. The principal pipe lines, not service lines, are located. The 
general direction of the pipe lines are given, the frequent angles found 
in some being omitted. '1'he location of tributary pipe lines are not 
shown .. 

OIL FIELD. 

The oil industry has been very active during the past year, and 
while a report on this subject is not included in the duti~s of this /~~ 
department, because of its close relation to the gas industry in some 
sections of the field,' the location of oil territory is shown on the map, 
and referenc~ is made to the subi.:d in its appropriate connection. 

STATISTICAL INFORMATION. 

The statistical information specified by the law authorizing reports 
from this department, has been very fully given in former reports, and 
in the reports of the State Geologist and Bureau of Statistics. They 
are not repeated here. 
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THE INDIANA NATURAL GAS FIELD. 

A BRfEF REFERENCE 70 Irs .HISTORY AND DEVELOPMENT, AND ITs 

PRESENT CONDITION. 

Natmal gas was found in Trenton limestone, near Portland, Indi­
ana, March 14, 1886. This was the beginning of an era of explora­
tion, the most important result of which was the location of the 
Indiana natural gas field. The first well was small compared with 
the average since drilled in this field. The eastern edge only of the 
gas rock had been penetrated. The second well was drilled at Eaton, 
Delaware County, the following September, and the third at Kokomo, 
Howard County, in October of the same year. Though the well at 
Kokomo was as near the western edge of the field as was the well at 
Portland the eastern edge, it was much more productive, -discharging 
at least 3,000,000' cubic feet of gas daily for four years. This well, 
with others in that territory, succumbed to the invasion of the salt_ 
water before the rock pressure of the field showed a material decrease. 
The well at Eaton produced more gas daily and for a longer period 
than either of the above wells. Kokomo is sixty-two miles west of 
Portland. Eaton is eight miles south of a straight line connecting 
Portland and Kokomo. The drilling of numerous wells between 
these two points soon demonstrated that the territory intervening was 
gas-producing. Incited by the nearly universal success of the drill in 
this region, companies were organized in almost every county in the 
State, and the drill started on its mission .of exploration. 

At that time but little was known of the formation in which the 
gas is stored, nor was more known of the origin of this hydrocarbon. 
The relation that the textural and structural conditions of a rock, in 
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which the lighter hydrocarbons are stored, bears to the production of 
the same had not been considered by the lacal geologists. The great 
value of natural gas as a heat-producing power and the fact that the 
first wells indicated a very large if not an inexhaustible supply of it" 
were incentives ~ufficient to dev:elop the field, and finally to locate its .­
boundaries. Hbwever cOl\venient and valua1Jle the new fuel was 
thought to be, but .few, if any, imagined the great change to be 
wrought in this section of the State within the next decade on its 
account. '. 

Natural gas had been found in Trenton limestone, a universal for­
mation in this State. Was it a universal gas-producing rock? If not, 
why not? Answers to these questions were reserved for the future. 
All theories had to conform to the story of the drill. 

The Trenton limestone in this State is a reservoir for natural gas 
over a limited area only. From Port\and west' to Kokomo; from 
Greensburg, Decatur County, north to LaFontaine, Wabash County, 
an area of about 2,500 square miles. It must not be understood that 
this entire area is gas-prod:ucing at present, for nearly, if not quite, 
one-half of it has been practically abandoned; has been overrun with 
salt water. Outside of the original gas area the Trenton limestone is, 
with a few exceptions, barren, while within,'with similar exceptions, 
it is the most productive gas rock in the United States. 

As would be expected, there were many failures in the search for 
gas in the State of Indiana and an immense expenditure of money, 
but the H gas belt" was located and in addition the large number of 
deep wells drilled in the various sections of the State revealed the 
character and condition of the underlying strata; increased t.he knowl­
edge of geology of the State and the popular respect for the same. 

Now that it was possible to obtain definite knowllidge of the geolog­
ical structure of the State, scientists soon began to investigate the 
conditions that controlled the origin, accumUlation, etc., of natural 
gas and oil, and the result was that reaaonable theories accounting for 
the same were presented, ,discussed and accepted by the leading geolo­
gists Of the country. Nothing has been added to these conclusions 
recently. Time confirms their truthfulness. A discussion of the 
subject, or even a statement of the commonly accepted theories re­
garding the same, wOllld simply be a reiteration 01 what has been said 
in former reports from this department. However, it may be said 
that the data obtained by scienti1ic investigation or practical observa­
tion did not warrant the conclusion that natural gas would last for­
ever, but quite the reverse. 
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The geologists of the State were the first to warn the people of the 
gail belt against the vandal-like waste that Wail so often seen during 
the' early history of the field, and I am sorry to say can he seen in 
'!=cme localities yet. But little attention was given to the subject at 
thai time, and the statements made that the supply of natural gas was 
limited, was being diminished each day by the amount of gas used and 
wasted, were labeled as idle assertions, ma.,de in the interest of gas 
wmpanies. The difference of opinion on the subject is not so marked 
\1\'\\" as it was in the past, nor are the commonly accepted views based 
on theories. The evidence is present everywhere in the field that the 
supply of this valuable fuel is being rapidly exhausted. 

The people of Indiana knew of the value, as a heating powat', of 
natural gas even before they knew that within the borders of their 
own State was the largest, as well as most productive gas area of the, 
world. They knew of the Pennsylvania and Ohio fields. They had 
heard of the wonderful growth of Findlay and other towns in Ohio; 
how they had grown from villages to cities in a short time; how small 
agricultural toWns had been transformed into thriving manufacturing 
cities. This was the kiud of prosperity the Indiana towns hoped to 
see., A.s we shall see hereafter they began to advertise their fuel 
resources and other advantages far and wide. To many this was not 
in ,ain. Small country villages soon became prosperous manufactur­
ing towns, with the conveniences of cities, and the large cities can 
boast of twice their former' population. The gas belt is the manufac­
turing center of the State. The discovery and utilization of natural 
gas as a fuel has caused this almost miraculous change within the last 
ten years. When the supply of natural gas is exhausted other changes 
will be necessary. There is little doubt but that, in most instances, 
other fuels will be successfully used. 

It is certain that the time will come when the supply of natural gas' 
will not be sufficient for manufacturing purposes, and it is equally 
true that a large per cent. of the factories in this section located on 
account of its fuel privileges. I am glad to know that the indications 
'are that the gas belt will relllAin the manufacturing center of the 
State after the natural gl!.8 supply has been exhausted. A majority 
(If the factories using gas are substantially built and are doing a pros­
perous business. They are adyantageously located with regard to the 
great jobbing centers and transportation facilities to the same. Re­
ferring to the condition of the manufacturing industries in' the gas 
field, I quote from my last annual report:'" 

<-Twenty-first Annual Report of the Department of Geology and N&tur&l Resources,In­
dian It. 1896. . 
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"While a change of fuel will be necessary in the future, and no 
person knows this better than the manufacturers, there is no cause 
for immediate alarm. Manufacturers know and appreciate the value 
of natural gas, and are providing for the future as far as possible. 
The larger factories, located near cities where the field shows signs of 
exhaustion, have pipe lines and sufficient territory to protect their 
interests. Others located where the consumption for other purpose is 
light, are drawing from wells in the vicinity of the factory, two hun­
dred feet of pipe in some instances being ~ufficient.True, a majority 
of the first wells drilled show signs of exhaustion, but in many cases 
the territory is only partially developed, and the new wells are usually 
productive. Any signs of a shortage in the fuel supply cames much 
Im:,iety regarding its future on the part of the manufacturers, and this 
is liliually followed by more care and economy in its use. 

"Further inquiry shows that other fuels can be used without serious 
inconvenience to supplement the supply of gas where it fails to come 
to the full requirement of the manufacturing plants. 

"Of course, the chief reason for the location of factories in this 
section of the State during the last nine years are the advantages pos~ 
s('s~ed by this. fuel, but evidence is present that the proximity to the 
markets of the country and the splendid railroad facilities possessed 
were considered, and, whHe it is true that some manufacturers who 
l1ave outlived a less productive gas field are apprehensive concerning 
the future, they are disposed to find another fuel, if it is necessary, 
rather than a new location .. · 'raking into consideration the present 
condition or the field, the proximity to the Indiana coal field and its 
railroad cOllnection with the gas field, it seems that a majority of the 
industries of the Indiana gas belt are permanently located." 

'l'he conditions have changed but little since the above was written. 
The draught upon the field for manufacturing purposes has been 
extraordinarily light for the past two years. A few factories have 
hee!! compelled to change their plan for fuel supply, and in a very 
few instances, factories located near the edge of the field or in locali­
ties remote from pipe lines, 'have either changed to other fuel or are 
121Tplementing their supply of gas with wood or coal. It is reasonable 
to mppos~ that this will continue where necessary in the future. I 
do not know of a single instance where a factory has left the gas belt 
oli account of the fuel item. 

It is in the progress and present condition of the natural gas indus­
try that we are most interested. We have been enjoying its use, both 
as a manufacturing and dpmestic fuel, since 1886. In the light of 
the past history of the field and its present condition, how long will 
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it continue? Is this gaseous fuel being generated as we use it, or is' 
there a fixed stock, upon which we are drawing? I will leave the first 
question until the coudition of the field is given. The other question 
need hardly be mentioned at this late day. While it is probably true 
that natural gas is being generated daily, and will so continue as long 
as material out of which it may be, is in the earth's crust, it is equally 
true that the amount generated daily is not more than a small per­
cent. of the amount wasted under ordinary conditions. Practically 
the stock pf natural gas is complete, and every cubic foot either con­
sumed or wasted, reduces the supply by that amount, and brings us 
that much nearer to the time when the supply will cease to honor the 
draught that is being made upon it from day to day. 

'When the gas field was located and the boundary of the gas-pro­
ducing area established, it was not known that the Trenton, limestone 
was a productive rock over the entire field, until wells were drilled in 
(ivery town and hamlet and every township over the entire area. The 
wells drilled for exploring purposes were qnite sufficient to supply the 
domestic consumption the first year of the history of the field. 

At first but few people knew how to control or use the new fuel. 
From the larger cities and towns committees were sent to the older 
fields to investigate safety appliances and methods of consumption. 

Gas companies in the smaller towns and country took advantage of 
the information thus obtained, and it was a very shon time after the 
discovery of gas until it was possiblc for every.residcnt within the 
confines of the field to 'use gas' for fuel and light. While, as I have 
said, the people in thc gas belt soon bccame acquainted with methods 
of consumption, I am sorry to say that but few have learned how to 
use this fuel as economically as its value warrants, nor is it probable 
that much attention will ever be given to this very important phase 
of the subject as long as gas is sold by the "contract system." 

Doubtless natural gas is most valuable as a domestic fuel, yet this 
fact does not attract from its value as a manufacturing fuel, as a 
heat-producing power. Manufacturers were not slow to lcarn this, 
and were soon investigating the new field. The advantages that a 
city and the surrounding country would derive from large manufac­
turing industries were apparent. Many factories were anxious to 
locate in the gas belt, and to secure these a sharp competition arose 
between the cities and towns seeldng to locate them. ]\;fost of the 
towns offered subsidies in the shape of land, free fuel or cash sub­
scriptions.While inducements in the way of cash to cover the ex­
pense of moving a manufacturing plant, or land for building pnrposes 
may be proper, nothing can be said in favor of giving "free gas,''' as 
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was done in many instances. 'l'he result is invariably a lack of busi­
ness-like economy in its use. I am confident that If free gas had 
never been included in the subsidies offered manufacturing establish­
ments, and if they had been compelled to pay a reasonable price for 
their fuel, that it~ value would have been appreciated more highly, 
and as a consequence an ecoilOmy commensurate with this would have 
been practiced. ":Free fuel" has heen used too freely 'in most in­
stances for the highest good of the natural goas industry. 

NATURAL GAS AND OIL. 

Natural gas and oil are usually referred to as associated products of 
the earth's crust. They unquestionably have the same general his­
tory, and the fact that';their origin and the conditions under which 
they are stored are practically the same, are sufficient reasons for this. 
Then, with all the facts in mind regarding the origin and nature of 
these hydrocarbons, it is not unreasonable to search for both in the 
same locality, though the idea that "oil follows gas," as is so fre- . 
quently stated, is erroneous. That. has not been the history of gas 
and oil fields in other States, nor has it been found true in this State. 

I 

Reference will be made, to this subject in another section of this 
report, and it is only mentioned here incidentally to show the appar­
ent reason for the presence in this field of oil operators soon after its 
discovery. . 

It was not long after it became known that Indiana contained a 
large and productive gas field until large tracts of land were leased 
for both gas and oil, and a few test wells drilled. So far as I know 
nothing was found to encourage further development for oil. 'The 
territory leased was in the heart of a' productive gas field, and it seems 
true that it was with these oil operators in possession of large tracts • 
of gas territory, that the pipe-line idea in this State originated. The 
organization of a company to construct. a pipe line from the Indiana: 
gas field to Chicago stimulated the Indiana towns near the field to 
investigate the subject. The result is known. Indianapolis, Craw-. 
fordsville, Lebanon, Frankfort, Lafayette, Logansport, Peru, Wabash~ 
Huntington, Bluffton, Ft. Wayue, Decatur, Union City, Richmond, 
Connersville, Shelbyville, Chicago and western Ohio are connected 
with the most productive portion of the field, each by one or more 
pipe line.s. Prior to the construction of these lines no systematic 
drilling had been done. It was not necessary for factories to go out­
side ~f their own yard"or cities .beyond their limits for fuel. A few 
wells were drilled in the' country, and "farmer lines" could be found 
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along the principal highways. With the pipe lines came a more sys­
tematic· and complete development of the territory. 'The various 
lines entered {he field at the nearest point and have been extending 
toward the center of the field from year to year. A uniform extension 
of the principal pipe lines would find the center of the field between 
Fairmount, Grant County, and the northwest corner of Delaware 
County. With the exception of the Indianapolis lines, but slight ex­
tensions toward the center of the field have been made this year. 
Wells have been drilled mainly to supply lateral extensions. An ex­
amination of the map accompanying this report will give the reader 
accurate informa1;ion regarding the location of the various pipe lines, 
pumping stationa, etc. 

The territory occupied by the various pipe lines at present is prac­
tically "drilled out." The drilling of any considerable number of 
wells in the future will iIlvolve main-line extensions. . . 

For a number of years cities were supplied with fUel for both 
domes-tic and manufacturing purposes from wells within their corpor­
ate limits. While this is true yet in a .few instances, it will soon be a. 
thing of the past. Pipe lines are becoming ... necessity. As a rule the 
larger manufacturing institutions maintain their own independent 
pipe lines, while the smaller factories' are supplied by gas companies. 
The map indicates cities and towns in the field that pipe gas fm any 
cOlli!iderable \listance for either domestic or manufact}lring pu~poses, 
also those that obtain gas from the immediate vicinity. Of the larger 
towns, Elwood, Alexandria and Hartford City are still depending 
largely on the first wells drilled for their fuel supply. While the 
wells at these places remain productive, their closed pressure has 
decreased uniformly with the field. 

At present there are about 250 square miles of territory that has nat 
been invaded by pipe lines. In this section, which includes p!t~ of 
Grant, Madison and Delaware counties, enough wells have been drilled 
to supply the local consumption only. 

I am often questioned as to the miles of pipe line in the State. If 
by pipe line is meant all gas pipe, regardless of size, that is used to 
convey gas, then the question becomes exceedingly difficult to answer. 
If, however, by pipe line is meant the larger lines, those usually 
termed pipe lines by gas companies, then a fairly accurate estimate 
can be made. Taking into consideration all lines four inches and 
over in diameter, there are near 1,300 miles in the State. 

While all the territory within the confines of the na.tural gas field, 
as shown on the ma.p accompanying this report, either is at present or 
has been gas producing, all parts are not alike productive. With the 
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fact in mind that the productiveness of a gas rock is governed entirely 
by its structura1 and textural condition, the above does not seem un­
natural. If the Trenton limestone is very porous and'the gas passes 
freely from the rock to the well, thereby permitting a heavy draught 
without materially lowering the density of the gas in the rock, wells 
drilled in the same will be productive, while if there is a lack of poros­
ity in the rock, and the gas passes through it slowly, the reverse will 
be true. 

The structural condition of a gas rock may be such that the wells 
can not withstand a heavy draught, even for a short time, without 
inviting the salt water. In some sections of the field strong wells, 
with a rock pressure of over 250 pounds, have been overcome by this 
agent, while in other sections wells with less than 100 pounds rock 
pressure continue serviceable. Then, the number of wells drilled in 
any locality to supply a given consumption, is controlled largely by 
natural conditions. In one section the rock is very hard, the wells 
are small and a large number are necessary to supply the domestic 
consumption. However> it may be said that wells of small capacity, 
because of the uniform and close texture of the gas rock in a given 
locality, maintain a higher rock pressure and are. longer lived than 
wells in more porous rock. Thls can be demonstrated in the extreme 
southern part of the field. For a detailed account of the conditions 
necessary for gas accumulation, as well as those present in the Indiana 
:field, the reader is referred to the Twentieth Annual Report of the 
Department of Geology and Natural Resources of Indiana, 1895, pp. 
383-5. That the conditions in the southern part of the :field may be 
understood the above is briefly referred to here. 

The reservoir in which the supply of natural gas in this State is 
stored, is a low, broad elevation or arch, the Cincinnati arch, that 
crosses the eastern boundary of the State between LawrenceBurg and 
Liberty, and extends in a northwestern direction across the State. 
This arch is found at a depth of 349 feet below the surface, 158 feet 
above sea level, where it enters the State, and 1,300 feet below the 
surface at Valparaiso, or 602 feet below sea level. It is found at sea 
level between Elwood and Kokomo. The incline to the northwest is 
not uniform and the s'urface is very uneven in some places, consisting 
of numerous small ridges or folds, with occasional spurs extending at 
various angles from the main elevation. The Cincinnati arch acts as 
a trap, in which the gas in this field accumulates. It is held in this 
gas-holder under an enormous pressure, due to the weight of a column 
of water back of it. The gas is prevented from escaping by a covering 
of Utica shale, which is impervious to water and gas, and forms It per­
fect cover for the Trenton limestone. . 
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"Wherever the Trenton limestone is a gaB 01' oil rock, it. is always 
substantially a pure dolomite, highly crystalline and of a sufficient 
porosity to contain large quantities of these hydrocarbons. Its stor~ 
age capacity is much greater than that of sandstones. Outside of the 
gas area the conditions are different. . There the limestone is nearly 
pure and non-porous. The dolomitic change ,has not taken place. 
From the above it is plain that the porosity of the Trenton limestone 
is due to its chemical composition, 01' at'leas! connected with it. In 
the oil and gaS area this limestone has been transformed in its upper 
beds; the carbonate of lime giving way in part to carbonate of mag­
nesia."· 

With what has been said regarding the geological structure of the 
gas field imd the general limitations surrounding the same in mind, a 
specific mention 'of the general condition of the various sections of the 
field will be better understood. . 

THE CONDITION OF THE FIELD. 

The southern extremity of the Indiana natural gas field is in Deca.­
tur' County. But little gas has been found south of Greensburg. 
The productive portion of the Trenton limestone in this county is 
very thin, varying from five to ten feet thick. It is very hard and 
lacks the porosity found in the northern part of the field. Thegas 
passes very slowly from the rock to the well, and consequently the 
wells are very small, the average not supplying over twenty families 
",1th domestic fueL With all this, the indications are that the gas sup­

_ ply will last longer here than in the more productive parts of the field. 
The texture of ,the rock nearly precludes the possibility of overwork­
ing the wells. Salt water is not present to a dangerous extent, and it 
seems almost incredible, nevertheless it is true, that the rock pressure 
in this section at this late day is 300 pounds. That part of Decatur 
County, north and west of Greensburg is gas-producing. The terri­
tory in the vicinity of St. Paul and the southwestern part of Rush 
County are simil~ to the territory just mentioned, except that the 
rock pressure decreases toward the north. Nine miles northwest of 
Rushville it is 255 pounds. About one-half of Rush County is gas 
territory. The northwest part of the county in the vicinity of Oar­
thage has to combat the influence of the salt water more than the terri­
tory farther south, and consequently has a lower rock pressure. 

-Twentieth Annual Report of'the Department of Geology and Natural Resources. In­
diana, p. 383. ' 
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That part of the original gas area in Shelby County is producing 
hut little gas at present. All of Hancock County, except the south­
west part, is in the gas field. While it is not as productive as some 
portions of the field, many good wells have been drilled. The rock 
pressure varies from 150 to 200 pounds, owing to the age and condi­
tion of the well. Greenfield and Shelbyville are supplied from this 
county. Every section of Henry County has .been tested for natutal 
gas. A number of failures have been recorded in the southeast part 
of the county. The west half of the co.unty is most productive. 
Knightstown has an ample supply of gas from territory siX miles 
northwest of the city. Shirley, on the boundary between Hancock 
and Henry counties, has some good wells, and the territory in the 
northwest part of the county is still producing some gas, though the 
salt water is very intrusive. 

But a small area in the northwest part of Wayne County has pro­
duced any gas, and it is pra<;tically' exhausted. Though the northern 
part of Marion County has been thoroughly tested for gas, not enough 
has been found to place the cOUIity in the gas field. A few wells 
drilled at Broad Ripple during .the past year are producing some gas. 
Hamilton County, with the exception of a small area in the southwest 
corner, is gas territory. This county claimed some monster wells dur- . 
ing the early history of the :ffeld. The three pipe lines from Indi­
anapolis pass through the eastern part of this county, and have drawn 
heavily upon its gas resources. At present the salt water is very 
troublesome, and the rock pressure of the eastern half of the county 
is not above 190 pounds. 

Crawfordsville and Lebanon are being supplied from territory north 
;and east of Sheridan. The rock pressure there is higher than in the 
.eastern part of the county. 

All of Tipton County, except a small area in the northwest corner; 
is in the gas field. Early in the history of the field a few test wells 
drilled at Tipton, the county seat, were failures, :from what cause it is 
not known; for in 1896 a well showing a rock pressure of 270 pounds 
and a daily capaClty of 1,5'00,000 cubic feet was drilled one-half mile 
east of the city. The Lafayette and F.rankfort pipe lines pass through 
this county, and until recently were supplied from its territory. That 
part of the county west of Tipton is practically exhausted. The rock 
pressure of the eastern part of the county is not above 210 pounds. 

Randolph County west of Winchester is in the original gas field. 
The east one-half of this area has been abandoned. Wells in the 
vicinity of Parker show oil. The best wells show a closed pressure of ' 
190 pounds. The western part of Jay County has proven to be a 
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valuable gas field. Though the wells drilled in the vicinity of Port­
land have long since been abandoned, wells in the extreme western 
part of the county, with a rock pressure of 125 pounds~ are still pr~­
ducing gas in valuable quantities. The wells in the vicinity of Dun­
kirk show a rock pressure of 195 pounds. 

Of a number of test wells drilled in Wabash County a few in the 
vidnity of LaFontaine pr<5duce gas in small quantities. The wells in 
Miami County, with a few exceptions in the vicinity of Converse, have 
been abandoned. 

The eastern part of Howard County, though on the edge of the 
:field, contains much valuable gas territory. Kokomo was one of the 
:first, if not the :first, city in the gas belt·to use the new fuel. Nearly 
every well drilled in the vicinity of Kokomo was a "gusher." The 
structure of the rock is such, however, that the salt water soon over~ 
lun the territory, and now this city is piping gas from the eastern 
part of the county, a distance of twelve miles. The rock pressure in\ 
this part of the :field is 210 pounds. 

For convenience, Grant, Madison, Blackford and Delaware counties, 
will be considered together. They are all in the original and present 
gas-producing area, except a narrow strip of territory along the nOrth­

.	ern edge of Grant and Blackford counties. The principal pipe line~ 
draw largely from these counties, and Grant, Madison and Delaware, 
contain the only territory in the :field not threaded by pipe lines.*­
Southeastern Grant, northeastern Madison and northwestern Dela­
ware County have not been touched by·pipe lines, and have had only 
enough wells drilled to supply the local consumption and thoroughly 
tE'st the territory. This territory is certainly the "heart" of the :field. 
It contains about 250 square miles. Its average rock pressure is 215 
pounds. This is a decrease of 30 pounds during the paSt year. The 
r,ycrage rock pressure of the four counties under consideration, not 
considering the territory in the vicinity of A]exandril}., is not far from 
200 po~nds. . 

In the vicinity of Alexandria the decrease in both the rock pressure 
and volume of flow of wel1s has been greater than in any other part of 
the field. This is attributed to the heavy draught upon this section by 
the oil ind·ustry. . 

In speaking of the condition of a :field I have referred to the rock 
pressure only, for the reason that it is the popular way of indicating 
its productiveness, many believing that accordingly as this is U<sh 01' 

low, so, is the productiveness of the :field great or small. This in a 

. "See map accomPAllying this Report. 
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great measure is a mistake. 'While a decrease in the rock pressure in­
dicates a general 4iminution in the supply of the, field, it does not 
indicate the -volume of flow when applied to a particular well, or the 
permanence of its supply. Wells in a given territory registeripg the 
same rock pressure, usually vary in capacity. A well with a rock pret!­
sure of 210 pounds shows a daily capacity of 4,00U,000 cubic feet, 
while another on the same farm, s40wjng tlie same -rock pressure, '\rlll 
only flow 1,000,000 cubic feet daily, or less. The reasons for this 
are found in the difference in the draught on certain areas, and in the 
texture of the rock. When a well is closed it becomes a part of the 
main reservoir, and if all the welis in the field should ,be closed, each 
in a short time would show the same rock pressure; the normal pres­
sure, of the field. That is to say, the gas in each well would register 
the maximum rock pressure of the field, because, the gas in the wells 
would be of, the same density as the gas in the rock. The time re­
quired to obtain this varies in different localities. Where the gas rock 
is very porous, permitting the gas to pass through it freely into the 
well, the maximum rock pressure is reached quickly when the well 
is closed. When the well is open into the line, the density of the gas 
in the well does not show a marked change, and the volume, of How 
is large. If the conditions are changed a change in the result will 
follow. That is to say, if there il\! a lack of porosity in the rock, the 
gas thereby passing through it slowly, the capacity of the well will be 
small, and when the well is closed, the gas will reach its maximum 
density slowly, tholigh finally· showing the normal rock pressure of 
the field. Then, on account of the difference in the porosity of the 
rock, one well may produce bu~ little gas, and another in the same 
locality be of greater capacity; yet whether large or small, they will, 
if closed, eventually reach the MIll-e rock pressure. This may require 
days, for, on account of the small difference in the pressure of differ­

, ent sections of the field, it equalizes slowly. A well that will produce 
6,000,000 'cubic feet of gas in twenty-four hours shows no greater rock 
preflsure than one that produces only 500,000 cubic feet, though the 
first reaches its maximum rock pressure in a few seconds. while the 
latter may require hours. Rock pressure does not indicate the produc­
tiveness of a field .. 

Referring to this subject, Prof. Edward Orton says:'" "The rock 
pressur,e of gas may perhaps be continued with little abatement of 

, force until the end of the production pf a field is near: The main­
tenance of pressure is no proof whatever of the maintenance of the 

'"Eighth Annual Report of the United States Geological SUTve)'.I889. p. 598. 
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supply. The last 1,000 feet of gas come out from the gas-holder with 
as much force as the first 1,000. In a field that contains both gas and 
oil, but in which the reservoirs of these is differentiated, the first sign 
of approaching failure will be the invasion of either level by the con­
tents of the division next below." 

GAS WELLS. 

Generally speaking, the condition of a gas field must be judged by 
the condition of the wells. They are an index to the field, provided 
they have received proper care. . It is a mistake to turn wells into a 
line and give them no further attention until a shortage of gas ren­
ders. it necessary. Gas companies and owners of gas wells are fast 
learning this.' The care should begin when the well is being drilled. 
First, none but experienced and responsible drillers should be em­

'ployed. The location of the salt water horizon should be ascertained 
and the drill stopped before it is reached. Usually a small gas well 
is more valuable to a gas company than a large salt-water well. When 
the well is finished care should be exercised in tubing and packing. 
Only tubing perfect in every detail and not larger than is necessary, 
should be used. It is much easier to properly pack a well at first, 
even if the tubing has to be drawn and the packer reset, than it is to 
repack after the well has been closed a year or more. All gates, 
valves, etc., should be examined frequently, that they may be in work­
ing order when it is necessary to use them. At this time in the 
history of the field there are but few' localities in which salt water does 
not appear within a comparatively short time after the well is turned 
into the line, even if the drill has stopped above it. This must be 
cared for, or the well will soon be useless. If the pressure of the gas 
is strong enough to bring it to the surface, through the well tubing, it 
can be separated from the gas be means of an automatic separator. 
Any water that may be in the line can be caught in properly arranged 
drips attached to it. The latter can be constructed and connected 
to the line without any particular skill or much expense. 

If the pressure ·of the gas is not strong enough to lift the water 
through the well tubing, then the only practic~l thing to do is to place 
a small tube, say three-fourths of an inch in diameter, to the bottom 
of the well. Proptlrly arranged, a small amount of gas will lift the 
water through this tube, thereby cleaning the wen, and the gas will 
pass into the line comparatively dry. The tube need not be left open 
all the time, but opened at intervals, as often as necessary, to relieve 
the well of the salt water. 

18-GEOL. 
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, Where it is not practical to use either separator referred to above, 
and the rock pressure is sufficient, the well should be opened often 
enough to allow it to relieve itself of the accumulated water. This 
will waste a small amount of gas, but the damage to the field will not 
be as great as it is when the water is allowed to accumulate until it 
overpowers the pressure of the gas and hermetically,seals it in the 
rock. Ordinarily the small inner tube is altogElther practical, and 
with it the salt water can be successfully resisted, for a time at 
least, and the life of the well prolonged. 'l'he pressure of the gas 
will raise the water in the small tube long after it fails to lift it in 
the larger well tubing. 

As to the number of wells in the gas field, either abandoned or 
productive, I do not attach much importance, except for statistical 
purposes. To get exact figures is almost an impossible task. Some 
gas companies have kept accurate records of all, wells drilled and a 
history of the same from the beginning. Based upon the most relia­
ble data obtainable, I submit the following estimate: 

First-,Number of wells drilled for gas since March 14th, 
1886 ,., .. , ......... _ _ _.... _............•...... _., 5,400" 

Second-Number 'of we-lIs abandoned since March 14th, 
1886 .................................'............ 2,800 

Third-Number of wells producing gas January 1st, 1898. 2,600 

WASTE OF NATt'RAL GAS. 

So much is being said about the waste of natural gas at this time 
that a reference to the subject in this paper is hardly necessary. At 
most the condition, at present only, will be noticed. The extravagaJ?t 
use and vandal-like waste of natural gas in the past is common his­
tory. That the future of the natural gas industry depends much upon 
how this fuel is used from this time on; upon whether it is used eco­
nomically or .otherwise, no one will deny. In the past the public has 
given but little heed to the warnings given either from this depart­

, ment or other sources, regarding the ,magnitude of the gas waste, and 
the certain results of th{:l same. 

On account of some extraordinary wastes this year, the public has 
become aroused. I refer to the waste of gas occasioned by the efforts 
that are being made in high-pressure gas territory to develop an oil 
field. Oil has been found in many localities on the northern and 
eastern border of the gas area since 1886. Though the oil production 

"T~i. does not include wells in which no gns was found. 

. ' 
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in that section has involved the waste of some gas, owing to the prox­
imity of the two fields, the amount has been insignificant compared 
with the waste in the gas field. The gas from the oil wells in the 
vicinity of Montpelier, Van Buren, Pennville and Geneva is not suffi· 
<lient for drilling and pumping purposes. Pipe lines are necessary to 
procure fuel to de:relop the oil territory. 

Indications of oil have been noticed in a number of localities in 
the gas field since its discovery. The:first attempt to develop an oil 
field in the "heart" of the gas field was last spring, at Alexandria. A' 
well completed on the Nimrod Carver farm, two and one-half miles 
northeast of Alexandria, April 2M, proved not only to be a good 9il 
well, but a very large gas well. The result of that "find" can not be 
given now. Since that time 69 wells have been drilled for oil in that 
section of the field. Of these, 30 produce both gas and oil, the re­
mainder being either "dry holes" or gas wells only. The waste of gas 
from the beginning has, been enormous; increasing, of' course, with 
each new well. The oil operators, as a class, -while pretending to be 
opposed to the waste of gas, have shown no disposition to save it. 

The manufacturers of Alexandria and the surrounding cities be­
came alarmed about the future of their fuel supply as soon as the first 
oil well was drilled, but curious as it may seem, merchants, business 
men, etc., of Alexandria have from the first until quite lately seemed 
indifferent to the waste of the product that caused their city to grow 
from a small village to a modem city. At one time not fewer than 
25,000,000 cubic feet of this valuable fuel escaped into the air every 
day, and the rock pressure of the gas in the immediate vicinity of 
Alexandria decreased during the summer from 200 to 125 pounds, 
and yet the public generally seemed to think that the oil industry was 
an advantage to the town. It is very difficult to enforce the law under 
th~ conditions above stated. Any attempt made to enforce a law 
which interfered with the oil industry in the least was at once branded 
.as an improper interference o,n the part of the State with the rights 
of the people. Soon after the oil development began at that place! 
filed a number of affidavits against oil-well drillers for burning large 
n,atural gas torches for drilling purposes. The first case was tried at 
Alexandria. The defendant did not deny burning the flambeau, 
claiming that it was necessary to light the de:rrick. ,The law violated 
by burning the flambeau had been declared constitutional by the 
highest court in the State but a few weeks previous, and yet a jury, 
composed of merchants, business men and farmers, after deliberating 
five minutes, brought in a verdict of "not guilty." I relate this to 
show the sentiment with which we have had to contend at that place. 
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However, I am glad to say that a change has been wrought. From 
some cause or other the people· have become aroused to the impor­
tance of the subject and are aiding me now in -every way possible to 
suppress the waste of natural gas. Parties who drilled for oil during 
the early excitement are now the most enthusiastic supporters of the 
law and the efforts to suppress the waste of gas. 

THE NATURAL GAS LAW. 

The law enacted in 1893 to prohibit the waste of gas from wells 
proVides, in Section 1, "That it shall be unlawful for any person, firm 
or corporation having possession of any natural gas or oil well, whether 
as contractor, owner, lessee, agent or manager, to allow or permit the 
flow of gas or oil from any such well to escape into the open air, with­
out being confined in such well or proper pipes or other safe recep­
tacle for a longer period than two (2) days, next after gas or oil shall 
have been struck in such well. And thereafter all such gas or oil shall 
be safely and securely confined·in such well, pipes or other safe and 
proper receptacles." 

The penalty for the violation of this sectiOn, as specified in Section 
three (3) of the same Act, is as follows: "Any person or corporation 
violating any provision of this act shall be liable_to a penalty of two 
hundred dollars ($200.00) for each and every such violation, and to 
the further penalty of two hundred dollars ($200.00) for each ten days 
during which such violation shall continue; and all such penalties 
shall be recoverable in a civil action or actions in the name of the 
State of Indiana, for the use of the county in which such wells shall be 
located, together with reasonable attorney's fees and cost of suit." 

It also provides in Section ·four (4) of the same Act, that "When­
ever any person or corporation in possession or control of any well 
in which natural gas or oil has been found shall fail to comply with 
the provisions of this act, any person or corporation lawfully in pos­
session of lands, situate adjacent to or in the vicinity 'Or neighbor­
hood of such well, may enter upon the lands upon which such well 
is situate and take possession. of such well from which gas or oil is 
allowed to escape in violation of the provision of Section 1 of this Act. 
and pack and tube such well and shut in and secure the flow of gas or 
oil, and maintain a civil action in any court of competent jurisdiction 
in this State against the owner, lessee, agent or manager of said well. 
and each of them, jointly and severally, to recover the cost and ex­
pense of sucb: tubing and packing, together with attorney's fees and 
costs of suit.' This shall be in addition to the penalties provided in 
Section three (3) of this Act."· 

"See Acts 1893,»_ 000. 
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It will be noticed that the law is not criminal, but involves the in­
fliction of a penalty for its violation, the same being recoverable in a 
civil action in the name of the State of Indiana for the use of the 
county in which the well is located. Every violation of this law dur­
ing the past year has been reported to the prosecuting attorney of the 
county in which the law is violated, with the necessary information 
for a civil complaint, which always includes the location of a well, the 
date when completed, the kind of a well and the estimated capacity, 
together with the name of its owner, lessee'or manager. ,Information 
for 34 complaints have been filed since the 1st of last May. The first 
case to come to trial was the "State of Indiana, for the use of Madison 
County V8. The Ohio Oil Company." In this case, as in all others 
where the State is endeavoring to prevent the waste of natural gas or 
oil, it is contended by the State that gas and oil are the property of the 
State, and as such the State has' a right to prevent their waste and 
control their use. In the above case, the only one that has come to 
trial, the State obtained judgmElnt in the Circuit Court for the full 
amount asked in the complaint' and attorney's' fees. The case was 
promptly appealed to the Supreme Court of Indiana, and a decision 
from that tribunal is soon expected. 

As to the adequacy of the present statute to prevent the waste of 
gas from oil wells, it is hardly necessary to speak now. If its provi­
sion can be enforced, I believe it to be an adequate remedy. With the 
certain infliction of a penalty of two hundred dollars ($200.00) for 
the first offense, and two hundred dollars ($200.00) for each ten 
days thereafter, so long as gas is allowed to escape from the well, oil 
operating in Indiana can not be a very profitable business. The great­
est objection to the law, as it now is, is that it involves the tedio,us 
delay of a civil action. This means much, when millions of feet of gas 
are escaping into the air daily. . 

I am inclined to believe that the provision for tubing ~nd closing 
wells as provided in Section four (4) of the Act will never be a 
practical remedy. While its application would be a quick and effec­
tual remedy, citizens dislike very much to attempt to interfere with 
their neighbors' business, which would doubtless in some cases invite 
a breach of peace and possible litigation. . 

The question as to whether injunctive relief can be had to stop the 
waste of gas is now before the Supreme Court of the State in two 
cases. One, the Lippincott Glass Company va. the Ohio Oil Company, 
is an action brought in the Madison Circuit Court to enjoin the de­
fendant, the Ohio Oil Company, from allowing natural gas to escape 
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into the open air from an oil well. In this case the defendant de­
murred to the complaint, and the court sustained the demurrer. 
Judgment was rendered against the plaintiff for costs. 

The other case is similar to the one above, except that the plaintiff 
is the State of Indiana. It was brought in the same court. Three 
cases, then-The State of Indiana vs. the Ohio Oil Oompany, to de­
cide the constitutionality of the "penalty law;" The Lippincott Glass 
Oompany vs. the Ohio Oil Oompany, to decide the right of an indi­
vidual to enj oin persons owning gas or oil wells from permitting the 
flow of gas or oil from such well to escape into the open air, and 8. 

similar action brought in the name of the State of Indiana for the 
same purpose-are now before the Supreme Oourt. Briefs have been 
submitted in each case, and oral argument will be heard by the court 
the 25th of this month. Much depends upon the results of these 
cases. The State has, and will use; every meane at her command to 
stop the unlawful waste of one of its most valuable resources. 

The people living in eastern central Indiana and the swrounding 
cities have been privileged to Use for the past ten years the cheapest, 
cleanest and most satisfa;ctory fuel known to man. The supply is 
limited. Its life depends upon how it is used in the future. With 
these facts in mind, and the history of other fields, and the past of 
this field an open book, how much longer will the people living in the 
gas belt remain indifferent to the present extravagant use and waste 
of this fuel? 

So great has been the waste "from oil wells during the past year that 
other classes of waste seem comparatively insignificant. In some cases 
this extraordinary waste, which we hope to suppress soon, has been 
used as an excuse for the extravagant use and waste in other localities; 
while in other instances it has served to arouse gas consumers to the 
true situation, and the necessity for a combined exertion toward hus­
banding the gas supply. ., 

I think it 'will be conceded that no one is more vitally interested 
in the future of the natural gas industry than are the manufacturers 
of the gas belt. Its fuel resources were the principal incentives for 
the location of a majority of the gas belt factories. Numerous manu­
facturing institutions are enjoying an unexampled prosperity on ac­
count of the i!IDall fuel expense. Considering all the conditions, we 
ha:ve a right to expect them to set the example and to practice all the 
economy possible in the use of one of the chief agents of their pros­
perity, and yet, in not a few instances, quite the reverse is found to be 
true. To charge all manufacturers with wasting gas or even using it. 
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extravagantly would :I1otbe just, but an ex~mination will convince any 
tme that a majority use more for both fuel and light than is necessary. 

It can not be said that manufacturers do not know and appreciate 
the value of gas as a heat-producing power. This extTavagant use of 
fuel can not be charged to a lack of knowledge of conditions, exc~pt, 
probably, in a very few instances, but to a' number of causes. As I 
have said before, the "free gas" idea that was held before manufac­
turers so long has had a bad influence. The seeming abundance at the 
point of consumption, the heavy draught that some wells have hon­
ored for years, and the small cost of the same, if not free, is respon­
sible in no small degree for the prodigality in the use of gas in some 
localities. To refer to the mistakes in the past, however, is of little 
use, unless the futUre is profited thereby. 

One of the chief avenues of waste in the factories of the gas belt 
is the.lighting system in general use. Most of the factories are lighted 
with natural gas, and the burner used in many instances is simply the 
open end of a small pipe. Natural gas as an illuininl),nt is not a suc­
cess. It produces a very poor light, and when its value as a fuel is 
considered, it is expensive. That it is conyement for this purpose 
when used as a fuel is the most that can be said in its lavor. Some 
of the larger manufacturing institutions have substituted electric 
lights for it. I realize that 'this is n:ot practicable in some of the 
smaller factories, nor is the use of domestic lights any more so. How­
ever convenient or necessary it is to use natural gas for lighting pur­
poses, I am quite sure that it 1S entirely unnecessary to allow large 
and wasteful torches to burn night and day, in all departments of the 
factory, whether operating or not. It is not always the largest burner 
or the one that consumes the most gas that makes the best light. 
Economical burners should he used and all lights turned out when not 
in use. 

Of the many factories that I have visited the past year, but few 
were securing perfect combustion. In some instances the burners, 

mixers, etc., were so unscientific and ill-arranged that perfect com­


. bustion was not possible: Even if the apparatus for consuming natural 

gas is scientific in its construction and properly arranged, it needs 

constant care to insure the best results. Then, what the natural gas 

industry needs most in this line, is that all fuel consumers ascertain 

the true condition of the supply and its value to them and the public 

iaT).d apply business principles to the question. 

Before leaving this subject I desire to say that there are a few man-· 
.ufadurers in the gas belt, ~nd the number is increasing, that fully ap­
;preciate the valne.of this fuel andnse it accordingly. They exercise 

I 
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the same care in the use 01 their fuel that they do in the use of any 
other ingredient of their manufactured product. They would as soon 
waste one as the other. 

The pipe lines within the gas area, including tributary and service 
lines, are in better c.ondition than at any time during the history of 
the field. During the last' two years most of the lines have been thor­
oughly overhauled .. Pipe with the most approved joints has taken the' 
place of the lead joint pipe that h,ad been in service for a number of 

years, and where the pipe was not changed the joints have been care­

. fully inspected, and air-tight cl8JIlps used where necessary. The 

repairs made have usually been of a permanent nature, and I antici­

pate but little trouble from pipe-line leaks in the future. 

The chief trouble froni this source has usually come from small 
lines, ''farmer lines," semce lines, etc. Hundreds of miles of this 
kind of pipe thread the "gas belt." Much of it belongs to small co­
operative plants in the l"ijral districts, and with these it is frequently 
very difficult to fix the responsibility for the bad condition of the lines. 
Natural-gas leaks along the highway are not only wasteful and danger­
ous to the public, but damaging to the pipe. The sulphuretted hydro­
gen contained in the gas is a,bsorbed by the water and oxidized by 
contact with air. to sulphuric acid, which readily attacks the pipe, form­
ing sulphat\:! of iron or copperas. The above acid attacks the pipe to 
such a degree that it is often eaten entirely through. These small lines 
have been the source of much trOllble dUl:ing the past, 'and I realize 
how difficult it is to keep small pipes lying on top of the ground, sub­
ject to a varying temperature, in repair. Watchfulness and prompt 
action is the only remedy. A number of gas companies keep men whose 
sole duty is to keep the lines in repair. This is advisable. 

In the early history of the gas field one of the greatest avenues of 
waste was the hundreds of flambeaux permitted to burn throughout 
the gas belt night and day. There were sections of the field in which 
every village street, highway and farm yard were illuminated with 
natural gas torches. The aJ;nount of gas consumed by these lights 
was simply enormous. Not unfrequently was the gas allowed to burn 
at well pressure from the open, end of a one-inch pipe; in fact, the 
volume' of gas had to be strong enough to create a flame capable of 
resisting the wind and rain, or the flambeau would be 1)f no value, 
and even the largest flambeau made a very unsatisfactory light. For 
most purposes a "jumbo" burner, enclosed in a glass glo~e, gives a 
better light, and does not consume over one-sixtieth of the gas con­
sumed by an average flambeau. To prevent this great waste of the 
fuel resources of the State, the General Assembly of 1891 enacted a 
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law prohibiting the use of natural gas in flambeaux, and prescribing 
how it may be used as an illuminant.* This law encountered much 
opposition from the beginning.. Public sentiment was so opposed to 
it that it was almost impossible to successfully enforce it. When an 
effort was made to do the same, its constitutionality was questioned. 

Soon after taking charge of .this department I caused a suit to be 
brought in Blackford County to enforce this law. In the Circuit. 
Court the defendants entered a motion to quash the affidavit, and 
thereby attacked the constitutionality of the law. The court over­
ruled the mQtion to quash. The case was appealed to the Supreme 
Court, and,in a very short time afterward that Court rendered a unani­
mous decision holding the law constitutional and enunciating the fol­
lowing propositions of law: 

First-Natural gas, in its original state, is wild by nature, and, like 
game, fish and birds, belongs to the sovereign. 

Second-When lawfully brought to the service and reduced to sub­
jection and control, it becomes the property of him who produces it. 

Third-Being the property of the sovereign, the Legislature, which 
. is the representative of the sovereign peo:ple, may prescribe such regu­
lations as it 'may choose, with reference to the development and pro­
ducj;ion of natural gas, or may prohibit its production at all, as it may 
prohibit the taking of certain game, the preservation of which it 
deems important to the general welfare. 

Fourth-Natural gas is an explosive and poisonous substance, and 
as such is subject to the police control of the State, under which the 
Legislature may, by law, surround its use and protection with such 
safeguards as may be deemed necessary to insure the safety of persons 
and property., I 

, Fifth-Being within the police power, both in its character as prop­
erty and in its quality as a dangerous element, the Legislature and not 
the courts, is the exclusive judge of what restrictions are necessary 
and reasonable in. the premises. 

Sixth-The Legislature has a right not only to prohibit waste, but 
to determine what acts shall constitute waste of natural gas, and the 
determination of such question is not an usurpation of judicial power, 
but is properly an exercise of legislative discretion. 

Seventh-The right to regulate the use of natural gas, ul1der. its 
police power, exists not only because of its physical characteristics, 
and its primary ownership, but rests on the principle that whatever 
affects the general welfare of the people is a subject of police super:' 
vision. 

~ Aeta 1!l91. 
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Eighth-No.r is the o.peratio.n of the Po.lice Po.wer Co.nfined, as has 
been frequently contended, to questio.ns of public morals, public safety, 
or the public health, and kindred subjects; but it embraces equally 
everything that affects the general co.mmercial welfare of the State. 

Tho.ugh the vio.lation of this law has caused but little trouble since 
the decisio.n of the Supreme Couri, it is but just to say that even be­
fo.re the courts had decided the above case a change had been wrought 
in the public mind. The law had begun to. be IDDked upDn with more 
favDr. 

THE FUTURv1 OF THE GAS BELT. 

What will be the future histDrY.Df the Indiana natural gas field? 
Hcw IDng will natural gas last? ThesE1 have been the regulation ques­
ticns fDr the last five years, and doubtless will be until the histcry cf 
the field is completed. There are persons at this late day who believe 
that the supply of natural gas will be sufficient fDr this generaticn. 
That so many people in the past have been, or seemed to be, at least, 
wholly indifferent to the way natural gas has been useq, is not surw 

prising. A very small per cent. of all the consumers of this fuel have 
given any thought to either the theoretical Dr practical phases of th~ 
natural gas question. They have been gas CDnsumers, and that is all. 
Few there are, indeed, that are prepared to. defend 'any particular. 
theDry accounting fDr the generation, stDrage and pressure Df this 
gaseous fuel. In most IDcalities there has been plenty of gas to. date. 
The service during the past two years has been better than at any time 
previous, . owing, in mDst cases, of course, to the improved facilities· 
fDr transporting, distributing and. controlling the gas. Those that 
know nothing about natural gas, except what they learn at the pcint 
of ccnsumpticn, are ill-prepared to. judge of the future, and those 
who. have a gDDd kncwledge of the field knDW but little except that the 
supply is failing.' Occasionally scme one will venture to inform you 
how IDng gas will last, but usually these persons are compelled to 
revise their opinions frDm year to. year, as unforeseen cDnditiDns arise. 
Natural gas was first used as a fuel jn the Indiana field in: 1886. For 
eleven years it has stood an enornlous draught. The field did nDt 
show any material signs of exhaustion until 1890. Since that time 
the evidence has ·been accumulating. Salt water is the most aggressive 
enemy with which the natural gas field has to contend. It made its 
~ppearance at the edge of the field, and is advancing towards the 
center. Where it has completely ovetrun the gas territory the wells 
are no IDnger productive.. The heavier the draught, the more intru­

. I 
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slve is the salt water. 'l'he area in the heart of t:t:te field in which wells 
free from this agent can be found is comparatively smallj and is de~ 
creasing in size yearly. 'l'he time when the entire field, will succumb 
to its influence can not be far distant. Eleven years ago the rock 
pressure of the entire field was 325 pounds. Now the average pressure 
of the productive area,which is very much less than the original gas 
field, is less than 200 pounds. The average yearly decrease during the 
past three years has been 20 pounds, the decrease for the past year 
being near 25 pounds. And in connection with the above it is safe to 
say that a majority of the wells of the field will cease to be serviceable 
when the rock pressure reaches 100 pounds. This estimate is too low. 
rather than too high. As the supply decreases, and the price ad­
vances, the consumption will naturally become lighter. Factories will 
use gas only where it is absolutely necessary, and supplement with 
other fuel; and, finally, when natural gas is used i only for domestic 
purposes, those that can afford -it will use it for a considerable time 
after it has ceased to be a manufacturing fuel, or even a universal 
domestic fuel. . 

A LIST OF NA~'URAL GAS COMPANIgS IN INDIANA JAN. 1, 1898. 

ALLEN COUNTY. 

Ft. Wayne Natural Gas Co., Ft.' 'Vayne. 

BLACKJ;'ORD COUNTY. 

Baily Natural Gas Co., Hartford City. 
Citizens' Natural Gas Co., Montpelier. 
E. C. Storms Natural Gas Co., Roll. 

Hartford City Natural Gas and Oil Co., Hartford City. 

Llnbark Gas and on Co., Dunklrk.1 

Marion Creek Natural Gas Co., Priam. 

Millgrove Natural Gas Co., l\f1llgrove. 

Montpelier Natural Gas, 011 and Mining Co., Montpelier. 

Peck Natural Gas Co., Hartford City. 

People's Natural Gas Co., Hartford City. 

Trenton Natural Gas Co., ·Prlam. 

Walnut Street .Natural, Gas Co., Hartford City. 


CLINTON COUNTY. 

Indiana Natural and Illuminating Gas Co., Indianapolis. 
Terhune and Kirkland Natural Gas Co., Kirkland. 
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DECATUR COUNTY. 

Citizens' Gas Co., Grl'ensburg. 

Consumers' Natural Gas Co., St. Paul. 

Fourth Ward Natural Gas Co., Greensburg.. 

Greensburg Natural Gas, Oil and 'Vater Co., Greensburg. 

Hamilton Natural Gas Co., Greensburg. 

Muddy .J!'ork Natural Gas Co., Greensburg. 

St. Paul Oil, Gas and Water Co., St. Paul. 

Newton Natural Gas Co., Greensburg. 


DELAWARE COUNTY. 

Buck Creek Natural Gas Co., Muncie. 

Cammack Natural Gas and Mining Co., Cammack. 

Compromise NattU'al Gas Co., New Burlington. 

Cleveland Gas Co., DeSoto. ' 

Co-operative Gas, LIght and Fuel Co., Yorktown. 

Co-operative Fuel and~ Gas Light Co., Gaston. 

Co-operative Natural Gas Co., Daleville. 

Cowan Exploring and Gas Co., Cowan. 

Delaware Natural Gas and Mining Co., Albany. 

DeSoto Natural Gas and Mining Co., DeSoto. 

Eaton Mining and Gas Co., Eaton. 

Farmers' Natural Gas ,and Petroleum Oil Co., Yorktown. 

Farmers' Natural Gas and Oil ~ Co., Albany. 

Granville Citizens' Natural Gas Co., Granville. 

Gaston Gas and Mining Co., Gaston. 

Manufacturers' Fuel Gas Co., Muncie. 

Manufacturers' Natural Gas Co., Muncie. 

Muncie Natural Gas Co., Muncie. 

Niles Natural Gas Co., Dunkirk. 

Oakville Natural Gas Co., Oakville. 

Reed Station Natural Gas Co., J;l.eed Station. 

Ross & Fullheart Gas Co., Muncie. 

Royerton Natural Gas Co., Royerton. 

Selma Natural Gas Co., Selma. 

Mutual Natural Gas Co., Gaston. 

Walker Natural Gas and Oil Co., Gilman. 

Yorktown Natural Gas and Oil Co., Yorktown. 


FAYETTE COUNTY. 

Connersville Natural Gas, Co., Connersville. 

GRANT COUNTY; 

Arcana Gas Co., Arcana. 

Barren Creek Glls Co., Fairmount. 

Citizens' Gas Co., Gas City. 

Citizens' Gas Co., Fairmount. 

Citizens' Gas Co., Swayzee. 
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Citizens' Gas Co., Marion. 

Deer Creek Mining Co., Hackleman. 

Fairmount Mining Co., Fairmount. 

Fowler Gas Co., Fowler. 

Haw Run Gas Co., Roseburg. 

Herbst Natural Gas and Mining Co., Herbst. 

Jadden Gas Co., Jadden. 

Jonesboro Mining Co., Jonesboro. 

Lake Branch Mining Co., Upland. 


. Landessville GAS Co., Landessville. 
Mississinewa ?!ining Co., Marjon. 
New Cumberland Mining and Gas Co., New Cumberland. 
Pipe Creek Natural Gas Co., Roseburg. 
·Roseburg Natural Gas Co., Roseburg. 
Swayzee Mining Co., Swayzee. 
Triumph Gas Co., FaIrmount. 
Sweetser Natural Gas Co., Sweetser. 
Upland Mining Co., Upland. . 

HANCOCK COUNTY. 

California Natura) Gas Co., Maxwell. 

Citizens' Natnral Gas Co., Greenfield. 

Oushman Natural Gas Co., Fortville. 

Don's Natural Gas Co., Fortville. 

Farmers' Natural Gas Co., McCordsyille. 

FortvUle Natural Gas Co., Fortville. 

Gilboa Natural Gas Co., Cleveland. 

Greenfield Natural Gas Co., Greenfield. 

Independence Natural Gas Co., Greenfield. 

McCordsville Natural Gas Co., McCordsV'llle. 

Mohawk Natural Gas Co., Mohawk. 

Scrabbletown Natural Gas Co., Wilkinson. 

Vernon Natural Gas Co., Fortville. 

Westland Natural Gas Co., Westland. 

Wilkinson Natural Gas Co., Wilkinson. 

Willow Branch Natural Gas Co., Willow Branch. 


HAMILTON COUNTY. 

Atlanta. Natural Gas Co., Atlanta. 

Bethlehem Natural Gas and on Co.• Cicero. 

Big Springs Natural Gas Co., Big Springs. 

Buffalo Corner Natural Gas Co., Arcadia. 

Carmel Natural Gas Co., Carmel. 

Central Gas Co., Westfield. 

Cicero Natural Gas Co., Cicero. 

Citizens' Natural Gas Co., Atlanta. 

Citizens' Natural Gas and Oil Co., J olietville. 

Clarksville Natural Gas Co., Clarksville. 

Fall Creek Township Natural Gas Co., Fisher's Switch. 

HortonV1-11e Natural Gas Co., Hortonville. 
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Keck Natural Gas Co., Omega. 

Noblesville Natural Gas and Improvement Co., Noblesville. 

Nora Natural Gas Co., Nora. 

Olio Natural Gas and on Co., Olio. 

Stony. Creek Nat~lral Gas Co., Noblesvllle. 

Strawtown Natural Gas Co., Strawtown. 

Westfield Gas and Milling Co., Westfield. ' 


HENRY COUNTY. 

Cadiz Natural Gas Co., Cadiz. 

Central Natural Gas Co., Cadiz. 

CItizens' Natural Gas Co., KnlghtstOWll. 

Citizens' Natural Gas Co., Middletown. 

Enterprise Natural Gas Co., New Castle. 

Farmers' ,Free Gas Co., Mt. Summit. 

Farmers' Natural Ga!! Co., Middletown. 

Farmers' Natural Gas Co., Spiceland. 

Gronendyke Natural Gas Co., Middletown. 

Honey Creek Natural Gas Co., Honey Creek. 

Kennard Natural Gas Co., Kennard. 

Knightstown Natural Gas Co., Knightstown. 

Mechanicsburg Natural Gas Co., Mechanicsburg. 

Montgomery Creek Natural Gas Co., Greensboro. 

Moreland Natural Gas Co., Moreland. 

Ogden Natural Gas Co., Ogden. 

Spiceland Natural Gas Co., Spieeland. 

Sulphur Spring,> Natural Gas Co., Sulphur Springs. 

Welcome Natural Gas Co., Knightstown. 


HOWARD COUNTY. 

Flabby Natural Gas Co., Plevna. 

Greentown Natural Gas Co., Greentown. 

Howard Natural Gas, on, Mining and Pipe Line Co., Sycamore. 

Jerome Natural Gas Co., Jerome. 

Kokomo Natural Gas and on Co., Kokomo. 

J. M. Leach Natural Gas Co., Kokomo. 

Liberty Natural GII-s Co., Plevna. 

Manufacturers' Pipe Line Co., Kokomo. 

Pittsburg Plate Glass Co., Kokomo. 

Sycamore Natural Gas Co., Sycamore. 


HUNTINGTON COUNTY. 

Huntington Light and Fuel Co" Huntington. 

Warren Natural Gas Co., "'arren. 


JAY COUNTY. 

Citizens' Natural Gas and on Co., Portland. 

Dunkirk Natural Gas and 011 Co., DunkIrk. 

Pennville Natural Gas and 011 Co., Pennville. 


; 
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Portland Natural Gas and 011 Co., Portland. 
Red Key Natural Gas and 011 Co., Red Key. 
Richmond Natural Gas !lnd on Co., Red Key. 

MADISON COUNT1'. 

Alexandl'ia Mining aDd Exploring Co.• Alexandria. 

Altont Natural Gas and on Co., Altont. 

Bear Creek Natural Gas Co., PerkinsviUe. 

Citizens' Natural Gas Co., Anderson. 

Citizens' Natural Gas and Mining Co., Elwood. 

Citizens' Natural Gas Co., Summitvllle. 

County Line Natural Gas and Oil Co., Ingalls. 

Dyar's Creek Gas and Oil Co., IJapel. 

Elwood Natural Gas and Oil Co., Elwood. 

Fall Creek Natural Gas Co., Hamilton. 

Farmers' Mlitual Gas Co., Summitvllle. 

Foster's Branch Natural Gas Co., Hamilton. 

Green Township' Natural Gas Co., Hamilton. 

Gilman Natural Gas Co., Gilman. 

Hardman Natural Gas arid Oil Co., Markelvllle .. 

Lapel Natural Gas and 011 Co., IJapeI. 

Markelville Natural Gas and Oil Co., Markelvllle. 

Mendon Natural Gas and on Co., Mendon. 

Perkinsville Natural Gas and Oil Co., Perkinsville. 

Pendleton Natural Gas Co., Pendleton. 

SUlllluitvHle Mining Co., Summitville. 

Victory Natural Gas and on Co., Summitville. 


MARION COUNTY. 

Consumers' Gas Trust Co., Indianapolis. 
II;ldianapolis Natural Gas Co.• Indianapolis. 
Manufacturers' Natural Gas Co., Indianapolis. 
United States Encaustic Tile Co., Indianapolis. 

MIAMI COUNTY. 

North Grove Natural Gas Co., Peru. 

Xenia Natural Gas and Pipe Mne Co., Converse. 


RANDOLPH COUNTY. 

Citizens' Natural Gas Co., Parker, 

Eastern Indiana Natura] Gas and Oil Co., Union City. 

Elkhorn Natural Gas Co., Farmland. 

Farmland Natu~al Gas Co., l<'armland. 

Lynn Natural Gas Co., Lynn.. 

Parker Natural Gas Co., Parker. 

Rock Oil Co., Winchester. 

Windsor Natural Gas Co., 'Windsor, 

Ridgevllle Natural Gas Co., Ridgeville. 
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RUSH COUNTY. 

Big Four Natural Gas Co., Carthage. 

Carthage Natural Gas Co., Carthage. 

Citizens' Natural Gas Co., Manilla. 

Farmers' Natural Gas Co., Mays. 

Five Points Natural Gas Co., Sexton. 

Hackleman Natural. Gas Co., Mays. 

Homer Natural Gas Co., Homer. 

Manilla Natural Gas Co., Manfila. 

Milroy Natural Gas Co., Milroy. 

Peoples' Natural Gas Co., Rushvllle. 

Riverside Natural Gas Co., RushvIlle. 

Rushville Natural Gas Co., Rushville. 

Rushville Fuel Co., Rushville. 

Walnut Ridge Natural Gas Co., Carthage. 

Walker Natural Gas Co., Carthage. 


SHELBY COUNTY. 

Citizens' Natural Gas Co., Shelbyville. 

Fountaintown Natural Gas Co., Fountaintown. 

Morristown Natural Gas Co., Morristown. 

Southern Indiana Natural Gas Co., Shelbyville. 

Waldron Natural Gas Co., Waldron. 


TIPPECANOE COUNTY. 

Lafayette Natural Gas Co., Lafayette. 

TIPTON COUNTY. 

Citizens' Natural Gas Co., Tipton. 

Citizens' Natural Gas Co., Windfall. 

Lutz Natural Gas Co., Goldsmith. 

Tipton Line and Improvement Co., Tipton. 

Tipton Light, Heat and Power Co., Tipton. 

Windfall Natural Gas, 011 Il;nd Mining Co., Windfall 


WABASH COUNTY. 

Lafontaine Natural Gils and on Co., Lafontaine. 

Somerset Natural Gas and Oil Co., Wabash. 


WAYNE COUNTY. 

Hagerstown Natural Gas· Co., Hagerstown. 

Richmond Natural Gas Co., Richmond. 


. MISCELLANEOUS. 

Central Contract and I<'inance Co., Lima, Ohio. 

Indiana Natural Gas and Oil Co., Chicago, Ill. 

Logansport and Wabash Valley Gas Co., Lafayette, Ind. 

Ohio-Indiana Gas Co.. Lima, Ohio. 
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LETTER OF TRANSMITTAL. 

PROF. W. S. BLATCHLEY, 

State Geologist oj Indiana: 

I transmit herewith my third annual report as Inspector of Mines. 
I have endeavored to cover all the points required by law to be 
included therein, but it is unsatisfactory in· some respeets, owing to 
the reluctance of mine operators to furnish necessary data which can 
be obtained in no other way. 'l'his has c()mpelled me to make some 
estimates which I ean not claim to be accurate, notably the amonnt 
of capital invested; and the cost and character of improvements made 
dnring the year. 

ROBERT 'FISHER, 
Impeetor of 'Mines. 

Indianapolis, Ind., Jan. 15, 1898. 
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Reporto~ Inspector of 'Mines 

To THE STATE GEOLOGIST. 

18<n. 

ROBERT FISHER, Inspector. 

JAMES EPPERSON, Assistant. 

REPORT. 

The first attempt at legislative control of coal mining in Indiana 
was by an act passed by the Fifty-first Oeneral Assembly, approved 
March 8th, 1879, though the industry had assumed considerable im­
portance prior to that time. The first report submitted, by Herbert 
H. Richards, showed a total of 177 mines in 17 counties; employes, 
3~459; coal produced, 1,196,490 tons 01 2,000 pounds, and a capital 
invested of $1,135,562. Of the mines reported, 115 employed less 
than ten men, leaving but 62 employing more than that number. 
Three hundred and eighty-eight of the 3,459 employes were employed 
in those Slllall mines, and 3,071 employed in such mines as are now 
affected by the law in force,. an average of nearly 50 men in each mine. 
Under the law then in force no mines were exempt from its opera­
tion. Now, the law does not apply to the mines employing less than 
ten men. During the year 1897 there were in operation in the State 
a total of 137 mines employing over ten men, with a total of 7,636 
employes, and a production of 4,078,085 tons, from mines employing 
ten or more men. 

The average production per employe in the 62 larger mines was 
370.8 tons in 1879, while in 1897 the average per employe was 535 
tons. The increase in average production in spite of the prolonged 
stiike, referred to elsewhere, is to be accounted for by the increased 
use of powder in the mining 01 coal and the use of machinery for 
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mining and l1andling the coal. T~ese points will be referred to at 
greater length later in 'this report. The facts stated above will give 
some idea of the development of the industry in Indiana during the 
past 18. years. While this has been great, we have not kept pace with 
our sister States in this respect. Dlinois, . Ohio' and West Virginia 
have been especially active in increasing their production of coal dur­
ing the past ten years, and have entered markets which were pre­
viously considered as belonging peculiarly to the Indiana nelds. . 

From 1879 to 1891 no assistant was provided by law, the Inspector 
being required to do both the field and office work. This prevented him 
from visiting the mines as frequently as was necessary for the proper 
enforcement of the law. When recommendations were made or orders 
given for cbanges or improvements, his duties would not permit a 
return visit to learn whether or not they had been complied with, and' 
many mine.foremen took advantage of this fact to refuse to improve 
their mines. The Legislature in 1891 provided for the appointment 
of an Assistant Inspector, with a stated salary, but provided for an 
appropriation for expenses for both officers of only Three Hundred 
Dollars per year. This was totally inadequate to pay office and travel­
ing expenses/and the result was that the Inspectors did the work that 
could be done with the least expense, and mines which were not con­
v~mient to visit were to a certain extent neglected. These facts ac­
count, to some extent, for the slow progress that has ht:en made in im­
proving the conditions of our mines, and cause us to feel like con­
gratUlating ourselves that 8.0 much advance has been made. The last 
General Assembly made an appropriation of One Thousand Dollars 
per year for the expenses of the Inspector and his assistant, which 
took effect on Nov. 1st, 1897. We hope to be able to do more effective 
work dwjng the remainder of our term tha.n has been done heretofore. 

During the year under review our work in in~pecting mines has 
been interrupted from a variety of causes. Feeling the necessity for 
the amendment, of the law relating to mines ,n several respects, some 
of which have been suggested by my predecessors in every report since 
1880, I spent considerable time in Indianapolis during the session of 
the Legislature endeavoring to secure the passage of such laws as'I 
considered necessary, to the partial neglect of some of my other duties. 
I refer to this at length in another part of this report. The enact­
ment of some of those amendments added greatly to the office work 
of my position, especially those requiring maps of mines to be filed, 
and requiring the examination of Mine Bosses, Fire Bosses and Hoist­
ing Engineers. These laws took efl'ect July the 15th, and nearly my 
whole time during the month of May was taken up with examinations 
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and correspondence in relation to them and to other of the amend· 
ments to the law. On July 4th a general strike of the miners of 
the State took place, arid no systematic examination of the mines af· 
fected was possible until its c1?nclusion, which occurred Septem· 
ber 14th. 

Since then so many mines have required examination that it has 
been impossible to make the number of visits necessary to assure com­
pliance with the law where it was bei.ng violated, as prosecutions, in 
most cases, can be commenced only after giving notice of defects, and 
a reasonable time to remedy them. However, at the close of the year 
there are but few mines in the State which are not in fairly good con· 
dition, although those that could be passed without comment on some 
failure to fulfill the law are very few. Under appropriate heads, I no­
tice Legislation, Examinations, ]\;fine Maps, Improvements, Inspec­
tions, New Developments, Accidents, Operators and Employes, Pro­
duction, and Wages, and other matters. properly included in my annual 
report. 

The following have been the Inspectors under the law: 
Herbert H. Richards ..............................1879-1881. 

Thomas Wilson, Jr................................ li81-1885. 

Thomas McQuade ..•........................ : .... 1885--1889. 

'l'hos. R. Tislow ................................. ~ 1889-1891. 

Thomas McQuade ................................1891-1895. 

Robert Fisher ....................................1895-­

And the following have been assistants: 

WeIman A. Lackey ................................1891-1892. 

.Michael Comiskey ....... : .........................1892-1894. 

Barney Martin ...................... , .Jan. 1 to Mar. 15, 1895. 

Wm. McCloud........................ Mar. 15 to Dec. 1, 1895 . 

.James 1Jlppel'son ..............................Dec. 1, 1895-­

Since the creation of the office its incumbents have been handi­
capped by reason of the amount of territory to be .covered with the 
force of Inspectors, and inadequate provision for the necessary travel­
ing and other expenses incident to the proper perform\lnce of the 
work to be done. 

The report for 1879 notes that it ventilating fan had been placed. 
in position by the Brazil Block Coal Company, at one of their mines, 
presumably the first that had bllen used in the State. At present 
there are but few mines in Indiana that depend on any other means 
of ventilation, as will be seen by reference to the descriptions of the 
different mines. This is the most efficient means that has been de­
vised of forcing a current of air through a mine, and its use sbows 
the progressive spirit of our operators. In this respect we compare 
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favorably with any other State \vhose reports I have examined. I am 
sorry to say that in many cases the underground management of mines 
has been entrusted to persons }Vhose knowledge of the business is. 
deficient, and that I am compelled to tepeat a remark made by Mr. 
Richards. Referring to mine bos8es, he says: ''Many of them, having 
the Ineans of good ventilation directly under their con:trol, having a 
good supply of fresh air at the intake, yet leave the rooms of the 
workmen practically without air." While this is still true to some 
extent, there has been great progress in this direction, and the pro­
portion of such mine,S and mine bosses is much smaller than he had to 
report. This refers, of course, to those that come under the obserVa­
tion of the Inspectors. In the ~mail mines a great deal of the work 
is done on the haphazard plan of getting tbe most with the least 
present expense and letting the future care for itself. We usually find 
the effects of this when a mine that has been run with a small capacity 
increases its force of men sufficiently to bring it under our jurisdic­
tion. 

LEGISLATION. 

As noted in closing my last annual report, several recommendations 
were made for amendments to the mining legislation of the State of 
Indiana. As there were but few, if any, members of the Legislature 
who had a practical knowledge of the working of coal mines, it became 
necessary for me to spend the larger part of my time, while the session 
continued at the Capitol, explaining the necessity of the proposed 
legislation, and urging favorable action upon the bills which were 
introduced for the hetter regulation of the mining industry. The 
committees in both Houses to whom they were referred were impressed 
with their importance and took prompt action upon them. All of the 
members of the Committee on Mines in the House and of that on 
Mines and Manufactures' in the Senate were active in securing favor­
able consideration and final passage of each of them, and but for the 
pressure of other business at the close of the session I feel confident 
that each of my recommendations would have found a place upon the 
statutes of the State. Those recommendations were as follows: . 

i. llaking better provision for communication between the work­
ing places of the II).ine and the escape way~. 

2. That the Inspector of Mines shall be notified immediately when 
any serious accident occurs at a coal mine. 

3. Providing that each mine owner shall make (or have made) a 
map of his mine, and furnish a copy to the Inspector of Mines. 
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4. Providing £01' the examination of Mine Bosses, Fire Bosses, and 
Hoisting Engineers. 

5. Providing for the use of a pure oil for illuminating purposes in 
mines. 

6. Providing for the inspection of mines empiloying less than ten 
men. 

The bills "prepared by this office, covering the first four of these 
subjects, were, after having been amended in some particulars, passed 
by both Houses and signed by the Governor. Oopies of the act:~ are 
given below: 

(Acts 1897, Page 226.) 

AN ACT to amend an act entitled, "An act providing the means for secm'­
ing the health and safety of persons employed in ('Qal mines, provid­
ing penaltyfor the violation thereof, and repealing all laws and parts 
of laws in confiict therewith." 

(Senate 154. Approved l\farch 8, 1897.), 
Section '1. Be it enacted by the General Assembly of the State of 

Indiana, That section 1 of the Ilbove entitled act, the same being section 
5459 of Horner's Revised Statutes of 1896, be amended as follows: 

Section 1. That it shall be unlawful for any owner, agent or operator 
,	to allow more than ten persons to work in any shaft, slope or drift at any 
one time after five thousand square yards have been excavated until a 
second outlet shall have been made. The sa.id outlet or manway, and all 
approaches thereto, shall be separated from the hoisting shaft and its 
approaches by at least one hundred feet in width of natural st.rata, and 
shall be available at all times to all employes engaged in such mine, and 
that for every shaft used as a manway there shall be provided stairways 
at an angle of not more than sixty degrees, with landings at easy and 
convenient distances, and with guard rails attached to each set of stairs 
from the top to the bottom of the same: Provided, That, where such 
shaft shaU be more than one hundret'l and fitty feet deep, the operator, 
owner or agent may elect to provide at su~h outlet or manway a hoisting 
apparatus, which shall be at all timesav~nable to udners and other 
employes of the 'mine, the same signals to be used as, provided by law 
for use at hoisting shafts. The traveling roads or gangways to said out­
let shall be not less than the height of the vein worked, and four feet 
wide, and shall be kept as free from water as the average baUling roads 
in such mines. All water comhlg from the surface or out of any strata 
in such shaft shall be conducted by rings, or otherwise, to be prevented 
from faIling down the shaft so as to wet persons woo are ascending or 
descending the shaft. 
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(Acts 1879, Page 168.) 

A.N 	 ACT to amend sections 12, 14, 17 and 24 .of an act regulating the 
weighing .of c.oal, provIding f.or the safety .of empl.oyes, pr.otecting per. 
8()ns and property injured, pr.oviding f.or the pr.oper ventilati.on .of 
mines, prohibiting boys and females from w.ork in mines; (!ollfllcting 
acts repealed, and pr.ovt9ing penalties f.or violati.on, in f.orce June 3, 
1891, the same being se,cti.ons 5480M, 54800, -5480R, 5480Y .of the Re­
vised Statutes .of 1896. 

(S. 195: Appr.oved March 6, 1897.) 

Sectl.on 1. Be it enacted by the General Assembly .of the State .of 
Indiana, That secti.on f.ourteen (14) be and is hereby amended t.o read as 
fOll.ows: 

Secti.on 14. That whenever any accident whats.oever shall .occur in any 
e.oal mine in this State which shall delay the Qrdinary and usual w.orking 
.of such ,mine f.or'twenty-f.our c.onsecutive h.ours, .or shall result in such 
injuries t.o ally pers.on as t.o cause death .or require the attendance .of a 
physician .or surge.on, it shall be the duty .of the pers.on in charge .of such 
mine t.o n.otify the Inspect.or .of Mines .of suc~ accident with.out delay, 
and it shall be the duty .of said Inspect.or t.o investigate and ascertain the 
cause .of such accident as s.o.on as his .officiai'duties shall permit: Pr.o­
vided, That if l.oss .of Ufe shlpl .occur by reas.on .of any such accident said 
Inspect.or shall immediately, with the C.oroner .of the c.ounty in which 
such accident may have .occurred, g.o t.o the scene .of the accident. They 
shall investigate and ascertain the cause .of such l.oss .or life and have 
power t.o c.ompel the attendance .of witnesses llnd administer .oaths .or 
affirmati.on to them and the cost .of such investlgati.on shall be paid by 
the c.ounty in which the accident .occurred, as c.osts .of C.or.oner's inquests 
are n.ow paid. 

Sec. 2. That secti.on 17 .of said act, the same being secti.on 5480R, .of 
the Revised Statutes .of 1896, be amended t.o read as f.oll.ows: 

Secti.on 17. That the currents .of air in mines Shall be split 8() as t.o give 
separate currents t.o at least every fifty .<50) petsons at w.ork, and the 
Mine Inspect.or shall have discreti.on t.o .order a separate current 'f.or a 
smaller number .of men if special conditIons render it necessary. When­
ever the )f]ne Inspectpr shall find men w.orking with.out sufficient ail', or 
under any unsafe condition, the Mine Inspector shall first give tbe .owner, 
operat.or, agent or lessee a n.otice giving the facts and a reas.onable time 
to rectify the same. and up.on his .or their failure to do s.o the Mine In­
spect.or may order the men .out .of said mine .or Porti.on .of said mine, and 
at once .order said co.al mine, .or part thereof; st.opped- until such mine .or 
part .of mine be put in the pr.oper condIti.on. And the Mine Inspector 
shall immediately bring fluit against such owner, operat.or" agent or les­
see f.or failure t.o c.omply with the pr.ovisl.ons of this section, wh.o, upon 
e.onvietl.on, shall be fined in any sum n.ot exceeding .one hundred d.ollars 
($100) f.or each and every dtj,y .or part .of day that said mine was .operated. 

\ 
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Sec. 3. That section 24 be.amended to read as follows: 

Sectlon 24. That for the violation of the provisions of any section of 
this act, whel'e no special penalty is provided herein, the person or per­
so!!s violating the same or any part thereof shall be held and deemed 
guilty of. a misdemeanor, and shall, upon conviction, be fined In any sum 
not less th~n fiye dollars ($5.00) nor to exceed two hundrea ,dollars ($200) 
In the discretion of the Court trying the cause. 

Sec. 4. That section 12 of said act, being section 5480M of the Revised 
Statutes of 1896, be and the same is hereby amended to read as follows: 

Section 12. That the Mining Boss shall visit and examine every work­
ing place in the mine at least every' alternate day while the miners of 
such place are, or should be at work, and Shall examine and see that each 
and every working place is properly secured by props and timber and 
that safety of the mine is assured. He shall see that a suffictent supply 
of props and timber are always on hand at the miners' working places. 

He shall also see that all loose coal, slate and rock overhead wherein 
miners have to travel to and from theiT work are carefully secured. 

Whenever such Mine Boss shall have an unsafe place reported to him 
he shall order and direct that the same be placed in a safe condition; and 
until such is done no person shall enter such unl'!afe place except for the 
purpose of making it safe. Whenever any I!liner working in said mine 
shall learn of such unsafe place he shall at once notify the Mining Boss 
thereof and it shall be the duty of said Mining Boss to give him, properly 
filled out, an acknowledgment of such notice of the following form: 

I hel'eby acknowledge receipts of notice from ................... of 

the unsafe condition of the mine as follows ........................... , 

dated this ...... tIay of ................ ,18 .... . 


. . . . . . . . . . . . . . . . . . . . . . . . . Mining Boss.•
'l'he I)OSsesslon by the miner of such written acknowledgment shall be 

the proof of the receipt of snch by said Boss whenever such ql,lestion 
shall arise; and upon receipt of such notice such Mine Boss shall at once 
inspect such place and proceed to put the same in good and safe condition. 
As soon as such unsafe place has been repaired to the approval of such 
Boss, he shall then give permission for men to return to work therein, 
but no miner shall ret\lrn to work therein ~ntil sucb repair has been 
made and permission given. 

(Laws 1897; Page 269.) 

AN ACT to compel owners of coal mines to make maps of mines, to file 
copies of the same with the Inspector of Mines, to 1II1lke monthly re­
ports of certain matters to said Inspector, providing a penalty for fall· 
ure to comply with its prOVisions, and providing an office for the said 
Inspector. 

(House 366. Approved March 8, 1897.) 

Section 1. Be it enacted by the General Assembly of the State of 
Indiana, That within three months from the time this act takes effect 
the owner, operator or agent of each coal mine shall make or cause to be 
made, an accurate map or plan of the working of such mine on a 
scale of not le~s thun one inch to one hundred feet, sbowing the area· 
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mined or ext;/lvated, the arrangement of the haulage roads, air-courses, 
'Ll'I'lIk-throughs, brattlces, air-bridges and doors used in directing the air 
current in such mine, the location and connection .with such excavation 
of the mine, of the lines of all adjoining lands, with the names of the 
~wners of such land, so far as known, marked on each tract of land, Said 
maps shall show a complete working of the mine and, when completed, 
shall be certified to by the owner, agent or englneer.maklng.. tl1e. surv&y 
and map, to be a true and correct wOl,'king map of said mine. The owner or 
agent shall deposit with the Inspector of Mine!'! a· true cop, of such map 
within thirty days attel'.completionof the survey for tn.e sanie, the date of 
which shall be.shown on suc~ copy, the original map and survey to be 
kept at the office of such mine, open for inspection of all Interested per­
sons at all reasonable times. Such map shall lle corrected each year 
between the first day of May and the first day of September, and a new 
map and copy of the same shall be filed.as required in the original survey, 
or the original map may be so a~ended as to show the exact workings of 
the mine at the date of .the last· survey_ ,,", 

Sec. 2. In case the owner, agent or operotor of any coal mine shall 
faU or refuse to comply with the provisions of section one (1) of this act, it 
shall be the duty of the Inspector of Mines to appoint a competent Mining 
Engineer to make the survey and maps, and file' and deposit them as 
required by said section one (1), and for his services he shall be entitled 
to a reasonable fee, to be paid ,by the party whose duty It was to make 
such survey and map, and shall be entitled to lien. on the mine and ma­
chinery to the same extent as is now provided by law for other work and 
labor performed in and about the'coal mines of this State. 

Sec. 3. That the owner, operator or agent of every coal mine of the 
State shall be and is hereby required to report to the Inspector of Mines 
on or before the 15th day of each calendar month the name.of the person 
in charge of sucb mine, the number of tons of coal produced at such mine 
during the preceding month, the amount of wages paid employes during 
such month, the amount of money expended for improvements during the 
said month, together with such other information as maybe necessary to 
enable said Inspector to prepare his annnal report as is now required by 
law. ';i ' 

Sec. 4. That any person who Bhall fail, refuse or neglect to do or per­
form any act or duty required by this act shall be held guilty ofa misde­
meanor and upon conviction shall be fined in any SUIll not less than five 
nor more than. twenty-five dollars. 

Sec. 5. That in: order that maps. reports and Qj:her records pertaining 
to the office of Inspector of Mines may be properly preserved, a room in 
the State House shall be set aside and furnished in a suitable manner as 
an office for said officer. 

Sec. 6. Provided, That the provisions of thiB act shall apply to all 
coal miners in thiB State except to thoBe employing less than ten men. 

http:filed.as
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(Acts 1897, Page 127.) 

AN ACT to provide for' the examination of mine bo8ses, fire bosses and 
hoisting engineers of coal mines, for issuing certificates of competency 
or Rervice, prohlbiflng the employment of persons in eithet· of such 
capacities without such c~rtificate. andprovldhig penalties for viola­
tion of the provisions of this act. 

. (S. 308. ' Approved March 4, 1897.) 

Section 1. Be it enacted by the General Assembly of the State of 
Indiana, That after three months from the taking effect of this act, it 
.shall be unlawful for any person to serve in the capacity of mine boss, 
fire boss or hoisti~~ engineer at' ahy coal mine in. this State without 
having first received from the Inspector,·of Mines a certificaTe of service­
or of cOIDJPetency as 'he5i!nafter .descrIb~ and provided. 

Sec. 2. ,That certificates of f'ervice shall be lS!Sued by the Inspector of 
Mines to any l>erson who' sh/lll furnish satisfactory proof tpat he has 
been engaged as, and hilS successfully discharged the duties of mine boss" 
fire boss or hoisting engineer at coal mines in this State for three years, 
'preceding the granting of s~ch certificate. 

Sec. 3. That <;ertincates of competency shall be iSBue4 by the Inspector 
of Mines to any p!;)rson ,who shall prove Satisfactorily upon examination, 
either written or oral, or both, as may be prescribed by such Inspector, 
that he is qualified by experience and technical knowledge to perform the, 
duties of either mine boss, fire boss or hoisting engineer at the coal mines 
of the State. }l~xamination for certificates, of service or competency shall 
be public, and open to all citizens of the United States, and at least fifteenc 
days' notice of sut'h examination shall be given by publicatIon in a news­
paper published in the city where such examination is to be held. No 
certificate shall be issued to any person entitling him to serve ,in more' 
than one of the capacities ~et out in this section, but two or more certifi­
cates may be issueq. to the same person OD prQper examination. 

Se('. 4. It shall be tht/ 4RtY of th~' InS~e:Mor of Mines to hold examina· 
tions for certificat~s of Sftl\:v1ce' and competency witbinsixty days after­
this act. takes effect in each of the cities of Brazil, 'rerre Haute, Washing­
ton and Evansville, and to publish notice of such examinations as pro­
vided in section 3 of this act; $tating the time and plaCe where examina· 
tions are to be held, and shall make' and publish rules and regulations 
under which such eXll'IDinations shall be condueted, previous to the fir$t 
of such examinations. 

Sec. 5. It shall be lInk~ful for any owner, operator or agent 'of any 
coal mine in this ,State to employ in such capacity any person in the' 
capacity of mine boss, fire bosR or hoisting engineer. unless such person. 
has a certificate of service or competency as provide9. in sections 1, 2 and 
~ of this aet, or to allow any person not having such certificate to con· 
tinue in his employ in such capacity aftfr three months from the time this, 
:~ct talies effect, unless he bas procur~ such certificate. 
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'Sec. :6. That fOl', 13le p~ose of providing for the expense of holding 
t'he examinations and issumg the certificates herein provided for, each 
appLicant, before entermg upon examination, shali pay the Inspector @f 
Mines Olle .dollar, ,8, receipt for which must be elldQrsed upOn such cer­
tffieate befmte ld: becomel!l e4fectlve. 

Sec. 7. That any perilloo vlolatiDg any of the prov!t;,ons of this act 
~l be guilty .of a mis4emeanor, and, upon oonviction, shall be flood 
m any sum not less than five dollars nor more than fifty dollars. 

The bill pr-oviding for the use of pure oil passed the House of Repre­
sentatives too late to be. acted upon in the Senate, and that for the in.,. 
spection of the smaller mines failed of passage in the House. I yish 
to return thanks esp.ecia.lly to Senators Horner, Humphreys and Mc­
Cord and Representatives Berry, Henderson and Williams for their 
.efforts in beh.alf of the above legislation. 

r.rhe miners of ,the State wished to have a law enacted providing for 
;S. uniform screen at all J'J:l..i!aes in the State. A bill draWn by their ·offi­
oeials was introdueed into both Houses and passed by each, but neither 
House acted on the bill passed by the other before final adjournment, 
so the law failed to pass. This was intended to take the place of the 
law passed in 1891 providing for weighing coal before screening, 
which was declared' inoperative by the Supreme Court in the case of 
Martin vs. The State, 143 Ind., 545. 'l.'his matter causes a great deal 
-of friction between miners and operators, as screens are of different 
sizes, and in many instanoosscreens have been changed after the price 
for mining screened coal had been fixed. By this means more coal is 
permitted to pass tbrough the screen, causing a virtual reduction in 
the price paid for mining. On the other hand, those operators whose 
screens are of a di:ffierent kind or size than was contemplated by the 
law claim that it would entail 'R large expense to make the necessary 
oehanges and be a burden to'the business. Improvements in coal-hand­
ling machinery are introducing rolling an~ shaking screens, for which 
it would be very difficult to make provision in a law on this subject 
that can be made effective, without providing that coal shall be' 
weighed 'before screening. 'The Stat~s of Illinois and Pennsylvania 
,each enacted a law for this purpose during the past year, but its en­
forcement is being resisted in both States. When our Legislature 
again convenes we'may have some light on the subject from the courts 
-of those States to enable our lawmakers to. frame a law that will give 
relief from the annoyance that arises from dissatisfaction with the 
present method of basing the price paid for mining. One of the 
-features of the law passeit last ",inter 'provides that operators shall 
make monthly reports of their production to the Inspector of Mines. 
In the past there ha'S 'been a grea.tdtealoftrouble in getting anything 
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near an accurate return of the coal production of the State, as many 
operators failed or refused to furnish the information. This year 
there is a marked improvement ih this respect, and I hope that next 
year the returns will be reliable. As the law WaB effective only eight 
months of the current year they are not so in the present report. 
However, the basis for such estimates as were necessary is much 
broader than it has been in previous years. 

EXAM1NATIONS. 

By an act approved March 5th, 1897, it was made unlawful for any 
person to perform the duties' of a Mine Boss, Fire Boss or Hoisting 
Engineer without first having received a certificate of service, or com­
pentency from the Inspector of Mines. Certificates of service are 
issued on satisfactory proof of three years' successful service in the po­
sition for which the certificate is issued. This office prepared the 
following form of application for this kind of certificate: 

................... Ind., .............. 189 ... . 
To Robert Fisher, Inspector of Mines for Indiana: 

I. ...................... :hereby apply for Il "CertIficate of Service" 
in the State of Indiana, as provided by section 2, page 127, Acts 1897. I 
am .... years of age, have been employed about mines for ....years and 
have served as ................. for .... years,; as follows: 

At ................ Mine, fro~ ......... ; ..... to ............. . 

At ................ Mine, from .............. to ............. . 

At ................Mine, from .............. to ............. . 


I have snccessfully discharged the duties of such position, as shown 
by the annexed "Certificate of, Employer" or "Affidavit"-(as the case 
may be). I here inclose One Dollar Certificate fee, and 4c postage, for 
which please mail certificate. ' 

....................Applicant. 

............................ Ind. 


CERTIFICATE OF EMPLOYl!;JR. 

................... Ind., .. , ........... 189... . 

This i!! to certify that .•..............,............ : ................. . 

l;1as been employed ,by ...... as ............... at ............... Mine 
for more than three years last past, has successfully discharged the duties 
of such pOSition and is still so employed. 

Affidavit of two acquaintances-(to be used only in case "Certificate 
of Employer" in above form can not be obtained). 
State of Indiana......................County, ss. 

Personally appeared before me, .....................a Notary Public, 

• in and for the County and State aforesaid ....... .' ...................and 
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....................known to me to be reputable citizens of said County 

and State, who being duly sworn, say that they have for more than ...... . 

years past been acquainted with ....................who is applying for 

Certificate of Service as .................1n the State of Indiana, that 

they have known him to be engaged as a .................. In said State 

for more than three years, as follows, to-wit: 

At ......•......... Mine, from ............. .' to .•............ 

At ................Mine, from ............. '. to............. . 

At ................ Mine, from •............. to............. . 


That they were well acquainted with his work at each of said places 
and that to the best of their knowledge, information and belief, he has 
always successfullydlscharged the duties of said positlon, and is sober 
and competent 

. Subscribed and sworn to before me, this .•....day of ...........189.. . 

........ ................ . Notary Public. 


Note.-The right is reserved to require further proof if necessary. 

INSTRUOTIONS. 

1. Fill out and sign the application. 
2. You should have employer make and sign the "Certificate of Em­

ployer" if possible. 
S. If for any reason you can not get ·this Certificate, have Jwo of your 

acquaintances go with you to a Notary P~blic and make the affidavit 
attached to this ApplicatIon . 

. 4. When you have IDled the blanks as instructed above, mall as sOQn 
as possible to Robert Fisher, Inspector of MInes, Brazil, Ind. Enclosing 
one dollar for certificate and 4c In postage stamps. 

5. If the papers are satisfactory, your "Certificate of Service" will be 
mailed to you shortly after next regular examination. Otherwise, they 
wUl be returned to you for correction. 

6. 	 Applicants for Service Certificates need not attend examinations. 
ROBERT FISHE~, Inspector of Mines. 

As the law requiring certificates became effective on July 15th the 
"Certificate of Employer", has not been acc6epted as sufficient since 
that time, because any person having served after that date without 
a certificate did so in violation of the law. Though the instructions 
given answered all questions .that had been asked about the matter 
up to the time the blanks. were prepared, I was compelled to reject 
thirty applications for "Service Certificates" besides those which were 
returned and corrected. 

Many of those whose applications were rejected 'passed examinations 
and received "Certificates of Competency." In only one case has 
there been manifested serious dissatisfaction with my rulings, when 
they were explained. To date there have been issued "Certificates of 
~ervice" as follows: 
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To.... ,., ,~1ine Bosses ............... , ..................119 . 

To ....•... Ho.isting Engineers ............................165 

To........Fire Bosses ..•.•...•....•....•.............•.• 4 


A list of the names and addresses of those to whom certificates have 
been issued is given below: 

¥INE BOSSES.-SERVICE CERTIFICATES. 

C. H. Baetz, lIlval1wlv1lle. 

J9sepJil FIetenJ, A.lum Cave. 

George .Mltch, Rosedale. 

D. W. Davill, Camlelblirg'b. 

Wm. G!'~y, SeeleyvUle. 

J oiu:& ;rermingB, .A,ynlhlre. 

H. W:Jenkins, Perth. 

James Dunn, Linton. 

Andrew Dodds, Littles. 

John W. Odell, Evansvllle. 

A.Dllbew Gilmow, CaNlonla. 

Ellsworth TIbbitts, Turner. 

Thomas Faulds, Clay Olty. 

Jo1m Crosby, Shelb\trn. 

Morgan Roberts, Mecca. 

James Skene, Mecca. 

Henry Schlatter, Brazil. 

James Johnson, Coal Bluff. 

Herbert Wheatley, Linton. 

B. C. Willker, Troy. 

:n. T. Brewis, J>etersburgh. 

I. R. Willey, Petersburgh. 
W. E. Evans, Eagle. 

Wm. Wooley, Boonville. 

R. M. Freeman, Bicknell. 

'8. C. Risher, Linton. 

·Wm. Ohesterfield, Clinton . 

.Jllcoob D. Lewis, Carbon. 

Welty A. Jacoba, Baglesv,tlle. 

D. J. EVAns, Carbon. 

Thos. R. Small, Washington. 

R. J. Wallace, Diamond. 

Robert Land.er, Boonville. 

Joseph Ferry, LiDton. 

H. B. Ehrlich, BraziL 

John Cox, Braru.L 

James A. King, Brazil. 

Cbarles Nash, Coal Blutf. 

Gus. Welllnger, W;1l.1lJ&ington. 

W. H. Sexton, Linton. 


David M. Hopkins, Shelburn. 
James CUthbertson, Bruil. 
W. J. Price, Cardonla. 

Jacob Ehrilch, Br., :furner. 

T. J. Thompson, HoosiervllIe. 

Jooo Chesterfield, Sr., Brazil. 

Thomas McQuade, Burnett. 

H. A. Butler, Dugger. 

Wm. T. HopkiDs, Carbon. 

;roam.J. Scott, BraziL 

James F. Andrew, Olay City. 

T. V. Robertson. Linton. 

;ros. W. Small, Washington. 

George A. Davis, Coxvtne. 

Henry Payoo, Ooxville. 


.John E. Kelley, Boonville. 
Robert F. Bieler. Macksville. 
John Bolin', Brazll. 
Jos. Carmichael, SeeleyviUe. 
John W. Alvis, Seeleyville. 
Pius Schultheis, Evansville. 
Walter Knox, Ashel'sviIle. 
Edward Donnely, Seeleyville. 
Thomas Harris, Washington. 
Isaac H. Williams, Rosedale. 
Wm. Conroy, Brazil. 
WIn. Spears, Brazil. 
Wm. Penze, Brazil. 
Wm. W~son, Oard<lnia. 
Alfred L. James. Brazil. 
J. W. fIawkins, Terre Haute. 
N. C. Walker, Rockville. 

Frank Smith, Farnsworth. 

Moses Marks, Cudonla. 

Coos. Harting, Edwardsport. 

Wm. Devoll, 'Seeleyville. 

Isaac H. Valentine, Rosedale. 

Frank Lockhart, Linton. 

Louis SChultz, Petersburgh. 

Ed. Somers, Staunton.· 
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Thomas Dalton, Carbon. 
G. "T. Briggs, Cannelton. 
Geo. R. Anthony, Fontanet. 
Thos. J. Thomas, Princeton. 
Louis M. Gaisser, Evansv1lle. 
Steward Shirkie, Silverwood. 
James L: Devonald, Burnett. 
John McAnally, Hymera.. 
Jeff. Ladson, Burpett. 
Patrick Bartley, Evansvillj'l. 
'Vm. F. Horst, Evansvllle. 
W. L. Wallace, Turner. 
A. M. Moreland, Eagle. 
J. P. Hargrove, Boonville. 
August Norkus, Diamond. 
George A. Donie, Perth. 
Samuel Campbell, Del Carbo. 
M. Atkinson, Edwardsport. 
Geo. H. Sargent. Eagle. 

J. S. Tiley, Silverwood. 

Andrew Winterbottom, Sul11van. 

.Peter Andrew, Clay City. 

Thoma.s Clemmitt. Linton. 

George West, Seeleyville. 

Wm. Hutchinson, Voorhees. 

JamE's C. Pascoe, I..lnton. 

A. W. Stuckey, Raglesville. 
I. II. Wooley, Shelburn. 
D. B. Hall, Evansvlne. 

Geo. Bonenberger, EvansviDe. 

James McCombs, Shelbnrn. 

August DutelI, AshersvHle. 

John F. Perry, Del Carbo. 

Simeon Wooley, Shelburn. 

Wm. Gatt, Odd. 

Wm. Robertson, Newburg. 

J as. Dunlup, Bra,;lI. 

W. A. Barrowman, Huntingb'gh. 


HOISTING ENGINEERS.-SERVICE CERTU'ICATES.. 

Wiley McCal-ty, Diamond. 
Goo. Bolin, Harmony. 
Chas. Marshall, Harmony. 
James B. Downey, Bicknell. 
Chris. ~fenning, Clinton. 
Irwin Stewart, Del Carbo. 
Aibert lfarshall, Clay City. 
Wm. Downey, Bicknell. 
Chas. Froment, Shelburn. 
John Stewart, Staunton. 
Enet Froment, Shelburn. 
Hubert Haag, Cannelburgh.· 
John Meakin, Turner. 
J. N. Rettinger, Evansv1lle. 

Jas. Burroughs, Center Point. 

Wm. Frazer, Ashersville. 

Wm. Meakin, Staunton. 

A. D. Blacketer, Ayrshire. 

Robert Wylie,' Rosedale. 

James D. Miley, Ayrshire. 

T. M. Nelson. Littles. 

Marlin Rhodes, Clinton. 

I. N. Cassaday, Montgomery. 

.Tos. A. Kauble. Clay City. 

Goo. C. Harth, Fontanet. 

J os. W. Harth, Fontanet. 

R. Winningham, Seeleyville. 


James A. Hft.rrls, I,titles.. 
.J. W. LaFollette, Shelburn. 
Wm. A. Oecll, Evansville. 
Herman Ehrlicb; Turner. 
Ignatz Trappler, Washington. 
Fred HefUger, Sr.. Harmony. 
John DOSCh, Washington. 
Noah Manuel, Alum Oave. 
Barney ·Wilhelm, Evansville. 

. John Hunter, Macksville. 
Frank Yocom, Perth. 
Frank Purcell, 'Vttshington. 
Chas. Jackman, Washington. 
John Kunkler, Washington. 
Wm. J. ~rhomas, Clinton. 
Thos. Foxworthy, Coal Oity. 
Nimivitlh Bush, Shelburn. 
"~m. Biggins, Diamond. 
RoM. F. Bieler, Macksville. 
John W. )lcCarty, Diamond. 
Andrew Davidson, Coxvll1e. 

. Grant M. Duncan, Brazil. 
Fred Heiliger, Jr., Harmony. 
S. N. Pritchard, Seeleyv tHe • 

Grant McCUrdy, BoonvUie. 

N. M. Humphreys, Linton. 
J. W. Yant, Ashersville. 
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Louis Heiliger, Harmony., 
John A. Sharps, Carbon. 
David Reynolds, Center Potnt. 
Roy A. Somers, Staunton. 
James Kimlo, Blackburn.' 
John J. IAlurent, Eagle. 
Wm. Loyd, Shelburn. 
R. G. James, Burnett. 
E. W. Helton, Brazil. . 

Algie A, Church, Clay City, 

Zeno Calvert, Clay Ctty. 

Luther Pullen, Kntghtsvtlle. 

Thos. DavIdson, Shelburn. 

Aaron MartIn, Knightsv1lle. 

Harry H. Cotterill, Oakland Cit, 

Albert Hixon, Carbon. 

Geo. Wood, Petersburgh. 

Thos. Lauder, Boonville. 

Daniel KIncaid, Diamond. 

John Miller, Linton. 

S. WInningham, Seeleyville. 

Robt. Schofield, Washington. 

John Stiner, Dugger. 

James Parfitt, Brazil. 

Henry Herrington, Fontanet. 

Thomas B. Brooks, Carbon. 

Henry Heacox, Harmony. 

Thomas Alderson, Harmony. 

T. W. Thomas, Clinton. 

J. W. Hardin, Carbon. 

Edwin S. Boling, Coal Bluff. 

Henry Poff, Burnett. 

Wm. Morris, Coal Blulr. 

Jos. R. McCalrerty, Augusta. 

Andrew Kennedy, Jr., Perth. 

Lee Morris, Clinton. 

Joseph D, Brown, Coal Blulr. 

Wm. Lauqer, BoonvllIe. 

Griff Howell!'l, Center Point. 

Levi B. Cramer, Shelburn. 

Wm. H. Field, Vincennes. 

S. D. Holbert, Rosedale. 

W. T. Cassity, Fontanet. 

Louis F. Bergenroth; Troy. 

John J. Bergenrothi Troy. 

John Vonderschmidt, Linton. 

Wm. Judson, Fontanet. 

Geo. Biggins, Diamond. 

Wm. Spears, Brazil. 

Frank Bard, Brazll. 


Harry C. Duncan, Brazil. 
John L. Wilson, Washington. 
Wm. M. Boling, Coal Bluft'. 
'0. D. Bowles, Brazil. 
Wilmer Strawn, Eagle. 
James Gilmour, Cardonla. 
John Gilmour, Brazil. , 
Noah Brillhart, Brazil. 
Arthur DeCamp, Diamond., 
Pearl Mllburn, B\"azil. 
L. S. White, Linton. 

Orion Rose, Petersburgh. 

James M. Toppas, Rosedale. 

W. S. Fulwider, Meeea. 

John E. Azbell, Vincennes. 

Harry T. Reed, Brazil. 

Wm'. Snedden, Knightsville. 

John Moore, Brazil. 

Thomas Judson, Fontanet. 

Truman Hedge, BoonvUle. 

Hulbert Schee, Macksville. 

Wm. Burroughs, Center Pt. 

D. McPherson, Seeleyville. 

Thos. Potter, Macksville. 

Louis Lauby, Washington. 

J. W. Dunbar, Washington. 

James McCarty, Diamond. 

John Green, Montgomery. 

Frank Stanley, Burnett. 

Thos. W. Jones, Boonvllle. 

Nich. Polaskovitch, Brazil. 

Andrew Kennedy, Sr., Perth. 

J. C. Hopkins, I;inton. 

Robert Jones, Alum C~e. 


Van Partington, Evansville. 

David Thomas, Brazil. 

W. J. Hancock. Farnsworth. 

Robert O. Pruett, Coxv1lle. 

Leslie C. Frazer, Knightsville. 

Ira Champer, Seeleyville. 

Joseph Church,' Washington. 

Otto Hartlolr, Chandler. 

Jesse B. Auman, Ashersv1lle. 

Rufus Bowles, DfJ Forest; 

Andrew J. Blair, Harmony. 

J. N. Broadhurst, Macksv1lle. 

George, Watson. Vincennes. 

Fred COllins, Coal Bluff. 

Ross Vansickle, Sllverwood. 

W" W. FIsher, Ashersville. 
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Sam W. Gentr~, Macksville. Fred McOlanahan, Hymerfi.. 
P. Krackenberger, MacksvUle. John R. Dickson, Brazil. 
Richard G. Gentry, Macksville. \Vm. F. Somers, Staunton. 
Thos. Andrew, Olay Oity. John Davidson, Ooxv1lle. 
L. B. Southard, Huntlngburgh. O. A. Taylor, Clinton. 
Harvey Oochran, Sullivan. 

FIRE BOSSE8. 

Thomas J. Tholnas,Prinreton. 

Joseph Drovetta, Vineennes.' 

Wm. Norton, Shelburn. 

Evan ,Davis, ,Shelburn. 


Seetion 4 of the aet above provides that "within sixty days after this 
act takes effect 'examination shall be held tn eaeh of the cities of Brazil, 
Terre Haute, Washington and Evansv1l1e, and that previous to the. first 
of such examinations the Inspector of Mines shall make public rules and 
regulations under which such examinations shall be held." In compliance 
with this provision of the law the following circular was published, and 
notice was given by pub}Jcation in "The Olay Oounty Enterprise," "The 
Terre Haute Express," -"The Washington Gazette," and "The Evansville 
Journal," of the time and place of the examination In the cities' in which 
said newspapers are published. 

The circular referred to is as follows: 

To Whom It May Ooncern: 

By an act of the Legislature of Indiana, approved March 4, 1897 (Oap. 
84, Page 127, Session Laws 1897), in effect April 15, 1897, persons em­
ployed as Mine Bosses, Fire Bosses or Hoisting Engineers at coal mines 
in this State, after three months from the latter date, must have certifi­
cates of service or of competency signed by the Inspector of Mines. Oer­
tificates of the first class wUl be issued upon satisfactory evidence being 
presented to the Inspector that the applicant has successfuliy served in 
or about the mines of this State for three years or more, in the capacity 
for which he desires a certificate: Blanks on which to make this proof 
will be mailed about May 1st to all persons aSking for them by mail. 

Certificates of competency will be issued to all citizens of the United 
State who satisfactorily pass a public examination as to their fitness to 
discharge the duties of the position' for which they desire certificates. 

The following rules have been adopted to govern the first series of ex­
aminations held under the law: 

1. Examinations will be held at Brazll, Indiana, Saturday. May 22d, 
1897; Terre Haute, Indiana, Tuesday, May 25th, 1897; Washington, Indi­
ana, Thursday, May 27th, 1897, and 1l1vansville, Indiana, Saturday, May 
29th, 1897. The hour and place of examination wIll be, published twice 
in a weekly paper of the city where the examination is to be held, givIng 
at least 15 days' notice. ' 

20-GEOL., 
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2. The examination will, be by a series of printed questions, given to· 
each applicant on the morning of the examination. Answers to the same 
must be written on one side of ruled foolscap paper and numbered.to cor­
respond with the questions. Oral questions may be asked in addition it' 
deemed necessary by the Inspector to test the knowledge of the ap· 
plicants. 

3. The examination for Mine Bosses will embrace questions on the 
"mining law of the State;" "examination of hoisting ropes, saftey catches. 
cages and scales;" '''ventilation of mines;" "safety of shafts, entries, rooms 
and pillars;" "drainage and haulage roads," and "handnng men." 

4. The examination for Fire Bosses will embrace questions on the 
"mining laws of the State," "ventilation of mines," "gases of explosive 
nature," "safety lamps," "detecting fire damp;" and "clearing working 
places." 

5. Examination of Hoisting Engineers will embrace questions on "min­
Ing laws of the State," "steam boilers and water:' "steam and steam 
engiIies,'.' "ventilating faris," "examination of wire ropes and safety applic ' 

ances," and ·'pumps." 
The questions wIll be so arranged. that· the work can be done in four 

hours by a fair penman who knows his subject, but six hours will be 
given in which. to do it. 

The above is intended to be suggestive and contains all that I can con­
sent to give to any possihle applicant before the day of examination, and 
I must decline to answey letters on the subject, except to send the blanks 
referred to above. 

, ROBERT FISHER, Inspector of Mines. 

Brazil, Indiana, April 17th, 1897. 

While holding this series of examinations it was learned that quite 
a number of Hoisting Engineers who had not served in that capacity 
in this State long enough to entitle them to "Oertificates of Service" 
did not p.ave sufficient education to pass a written examination, while 
they were .well recommended as careful and competent workmen by 
their employers and others. Several of them requested an oral exam­
ination at the time specified in the notices of examination. As Rule 2, 
published, stated that the examination would be in writing I refused 
to, grant the request. 4<\8 I had some doubt of my power to hold an 
examination where part of the applicants took a written and part an 
oral examip.ation, I submitted this and some other questions to the 
Attorney General for his opinion. The 'correspondence follows: 

http:numbered.to
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Robert };"tsher, Esq., Mine Inspector: 

Dear Sir-Answering the lnqu.iries contained In your' undated :letter, 
'handed me this morning, I beg to say: 

Yes, to the ftrSt and second which nre as follows: 
(1) Under Section 4, Page 127, Acts 1897, Is an examination entirely 

oral permissible: 
(2) Is an examination entirely written permissible? 

No, to the third ~hieh is as follows: 

(3) Can an examination at the same. time and place be held allowing 

the candidate to elect either written or 01'8l examination, dllferent lists of 
, questions being used? . ' 

It Is for the Inspect~ to elect or deeide upon the propriety of an oral 
or written examination, aDd not at all tor the candidate. 

To the fourth, that the examination, should take place at the cities 
named when and a,s in the opinion of the Inspector there is just occasion 
if)«' It, and It might well be that theJe would be no occaalan for an exam­
i1aation In one at a particnlar time when it might- be very necessary 1D 
the other. 

For answer to the tifth: The General Assembly has selected the par­
ticular cities in which examinations are required to be held. I doubt the 
right of the Inspector to have examinations held elsewhere, and yet, I 
ean see no one who can complain, If circumstances should make It ap­
parent that it was more convenient and therefol'e delllil.rable to hold the 
examination at some other place. The better practice, however, Is to c0n­

form to the letter of the law where that is practicable. 
I 	have the honor to be Yours very truly, " 

WILLIAM A. KETCHAM; 
Indianapolis, June 17, 1897. Attorney General. 

Acting upon this. opinion, and to afford an opportunity to all desir­
ing certificates to secure them, I issued the following circular and 
published notice of the examination as required by law: 

. To 'Whom It May Concern: 

Notice Is hereby given that on the 8th day of July. 1897, I shall hold an 
oral eX!lmination of applICants fm- Certificates of Competency as Hoisting 
Engineers, and on the 9th day of July a llke e~mlnation, of applicants for 
Certificates of Competency as Mine Bosses and ll'lre Bosses at the coal 
mines of IndIana, at the Court House, In the city of Terre Haute. Ex­
aminations will begin at 9 o'clock a.. m., and COI).Unue till all applicants 
who present themselves have been examined under the following rules:. 

1. All persons desiring to take the examination must notify me by mall 
before July 7th, 1897, or present themselves for ,examination at the hour 
named above for examination of their class. 

2. Applicants wUI be examined separately, but one applicant at a. time 
being permitted to be In the room where the examination takes place. To 
all otber persons the examlnatwns sball be pubUc. 
, 3. Before entering upon examination each applicant must make a 
statement that he has not been informed by any person of the nature 
.of any material question used on the examination, 1l()r received any llSSlst­
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ance in preparing for the same since the examination opened, and promise 
that he will not divulge anything that transpires in the examination room 
until the last applicant has been examined. 

4. Upon entering the examination room the applicant must deliver to 
the Inspector of Mines all books, papers and memoranda which might be 
used by him to assist in answering questions that might, or may be, asked 
him on his examination. 

5. The examination wHl be by a Ust of written questions which w1ll 
be read in their order to each applicant. If he does not/understand the 
question he may ask for an explanation before attempting to answer, but 
not after. . 

6. The examination of Hoisting Engineers will include questions on 
the use, care and repair of boilers, engines. hoisting machinery, ventilat­
ing machinery, and pumping machinery, including fuel, water, lubrI· 
cants, etc. 

7. The examination for Mine Bosses will include questions on sink· 
ing, timbering .and equipping shafts, development, ventilation and drain­
age in the difi'erent veins and mines found in Indiana, also accidents and 
the means of preventing them. 

8. Examination of Fire Bosses will include questions on safety lamps, 
testing for gas, removing gas, ventilating of gaseous mines, and gaseous 
mines of Indiana. 

9. Questions on the ~nning Laws of Indiana. Copies of the edition of 
1895 will be furnished free on request. The 1897 edition is about ready 
for delivery to those who have ordered It. 

10. Answers will be graded as given and results announced at the close 
of each day of the examination. 

11. This circular contains all information that will be given previous 
to the day of examination. 

ROBERT FISHER, Inspector of Mines. 
Brazil, Indiana. 

Examinations have since been held in Evansville, September 22d, 
and Terre Haute, September 28th and October 23d. The following 
table shows the number of applicants at each examination, Certificates 
granted and Applications rejected: 

CICRTIlI'ICATICB. RBJlIOTIID. 

Ex.urINATION AT Date. 
•M. F B. Eng. M B. F B. Eng. M B. F B. Eng. 

Brazil .............. . May 22.. . 1 14 1 10 7 o 2 
Terre Haute.. .. .. u 25 .. . 1 22 1 11 7 o o 
Washiu~n ....... . It <)17 ••• o S o 3 1 o 1 
EvansvIlle ........ . " 29" . ·0 /) o 4 o o o 
Terre Hante ....... . July 8-9.. 1 13 1 6 5 o 1 
Evannille ......... . S?,pt. fi:: 2 3 2 8 2 o o 
Terre Haute. . ..... . 1 t 14 1 8 5 o 5 
Terre Haute ....... . Oct. 23.... 1 5 -I 6 2 o 2 

Totals.. .... ..... ...... .... .... 113 7 84 7 56 29 o 11 

·One applicant not 0. citizen of the UnitedStatcs. 



309 REPORT OF STATE INSPECTOR OF MINES. 

This table shows that of 187 applicants 147 passed the examina­
tion and 40 failed, a percentage of fajlure of 21l This in spite of 
the fact that there is nearly a total absence of technical questions in 
the examinations. We have endeavored to so fram(; the questions as 
to test the practical knowledge of the applicants, and not to allow 
praGtical and successful men to be displaced by others who, while they 
may have niade a theoretical study of the subjects pertaining to the 
business, have little or no practical experience· in the duties of the 
position for which a certificate is desired. I herewith give a sample 
of the questions used for each kind of certificate. These will a 
fair idea of the scope of the examinations held to this date. Future 
examinations will be made more difficult, with a view of increasing 
study among those affected by them: . 

QUESTIONS FOB THE 	ExAlIllNATIONS 011' MINE BossES IN THE STATE OF INDI­

ANA, AT WASHINGTON, MAY 27, 1897. 

1. Give your- name, age and postoffice address. 
2. Where were you born? If abroad, when and where were you nat­

uralized? 
3. What in your judgment are the necessary qualifications in a suc­

cessful Mine Boss? 
4. Describe the duties of a Mine Boss as provided by the law of the 

State of Indiana. 
5. In what capacities have you been employed in coal mines, and how 

long in each capacity? . 
6. How do gob fires originate in mines? What are the best means to 

put them out,· and how would you guard against them? 
7. What precautions are necessary to prevent falls of roof or coal? 

How would you induce workmen to take those precautions? 
8. What are the causes of foul air i~ mines? How would you discover 

the presence of black damp? white damp? explosive gas? 
9. The velocity of the air current as shown by the anemometer is 280 

feet, the air course is 9 feet wide and 4% feet high, wbat amount of air 
is passing? ' 

10. .How many ways are there of producing a current of air to assist 
in ventilating a cOal mine? 

11. How do you determine. the amount of air circulating in a mine? 
12. What means can be used to increase the amount of air circulating 

in a mine without increasing the power used to produce the current? 
13. Name the heaviest and the-lightest gases met with in coal mines. 

In what parts of the mine would you expect to find each? 
14. If an entry is driven at an angle of one-third with the face of the 

coal, how far apart would rooms on the face have to be turned to give 
rooms 21 feet wide and pillars 12 feet thiek'i 

15. What persons are prohibited from working in the coal mines of 
Indiana, and what precautions that these provisions of the law are com­
plied with? 
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16. Name some of the bad results of poor drainage in mines. 
17. Describe the best means of constructing a haulage road where the 

bottom is Boft and ma~es a good deal of water. 
18. If you were not getting out the amount of coal that you sb,ould 

with the forces employed, what means would you take to discover Ute 
cause? 

19. If miner.s or other· worl,men in your mine were in the habit of 
leaving doors open In the mine, or in any other way violating the law, 
what steps would you take to put a stop to the praetice? 

20. In a certain mine the main entries are advanced 500 feet on one 
aide of the shatt and 350 feet on the other side. Two pairs of cross entries 
are working on each side of the shaft. The first pair are advanced 300 
feet. the second 250 feet, the third 250 feet and the fourth 100 feet. Booms 
are turned 01'1' the cross entries every 85 feet. The air splits at the bot­
wm and measures 25,000 feet at the downcast. Tlle mine worked six days 
in April. 1897. Make out the monthly report to the Inspector. (Blanks 
furnished.) 

, 
QUESTIONS FOR THE EXAMINATION OF FIRE BOSSES.-INDIA,NA, MAY, 1897. 

1. Give your name, age and place of birth. 
2. If born abroad, have you been naturalized? When and where? 
3. What is the duty of a Fire Boss as provided in the mine law of 

Indiana? • 
4. How would you learn whether a safety lamp Is in conaitloIi for 

use? Name th'ree defects that would render it unfit. 
5. In what part of a mine is fire damp most likely to gather? What 

Conditions of the ventilation of a mine make the accumulation of gas 
most likely? . 

6. How would you prevent the accumulation of gas in the worked out 
parts of a mine? 

7. Under what conditions would it be safe to use open lights in a place 
that makes fire damp? " 

8. What record would you keep of your daily examinations for fire 
damp? 

9. How fast sbould the air current travel in places where there is 
llkely to be a dangerous amount of gas generated? 

10. What is the nrst indication given by the safety lamp of the pres­
ence of gas? What oUler indications as the amount of gas in_creases? 

11. What kinds of safety lamps are you famlliar with? 
12. Wbat dangers are met by a rescuing party in a mine after a seri­

ous explosion of fire damp? 
13. What means would you use ·to overcome such dangers? 
14. What experience have you had in gaseous mines? In what 

capacity? 
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Q,U.Q!TIONS FOB THE 	EXAMINATION OF HOISTING ENeINEEIlS, AT TEBBE HAUTE, 

, iNn., OCTOBER 23, 1897. 

1. What do you consider the most essential quaI1ficatlons of a Hoist­
Ing Engineer? 

2. Who may be placed in charge of,a hoist1rig engine under the laws 
of Indiana? 

3. In a general way describe the principles involved In the construc­
tion of steam boilers. 

4. Describe two ways of setting boilers and how provision is lWlde/for 
their expansion and contraction. /' 

5. Do the tIues and tubes used in boilers increase or dlmtnish their 
strength? Give reasons. 

6. Where should water gauges be placed on a boiler? Why are steam 
gauges necessary? 

7. Describe· three different kinds of grates with which you are 
fam111ar. 

8. Describe the prineiple of the safety vah-e. 
9. The shell of a plain cylinder boiler Is 30 inches in diameter and 20 

feet long, and is made of Single riveted wrought iron boiler plate three­
eighths inches thick. What pressure can it carry safely? 

10. How is a forced draft produced in a boiler furnace? 
11. What different kinds of stress, 'or strain, is placed upon the differ­

ent materials used in a hoisting ontfit, Including boilers? 
,12. What should be the smallest rope used to hoist two tons of coal, 

the cars, cage and rope weighing 3,500 pounds? 
13. What different kinds of bolts are used in the construction of a 

steam engine? 'l'ell where one of each kind is used. 
14. An expansion joint is to be placed in a line of steam pipe 450 feet 

long. How mucb movement should It have? 
15. What diffe~nt methods are in use to fasten wheels,and pulleys 

rigidly to shafts? . 
16. Suppose It spur wheel broke and you wished to order a new' one, 

where would you measure the diameter of the old one? 
17. Name the parts of a plain sUde valve engine to which motion Is 

imparted when running. . 
18. Describe the course of steam from the bol1er to make a complete 

revolution of the cranks. 
19. Hqw does the reverse link produce the desired result? 
20. Give the changes made in ,the direction of motion in hoIsting a 

cage from a shaft, and by what mechanism each change is produced. 

On August 2d the f.ollowing circular was published and distributed 
t.o all persons holding certificates and t.o all .operators of mines em~ 
ploying ten or more men, as far as such .operators had c.ome t.o the 
kn.owledge of this .office: 
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To Whom It May Concern: 

I herewith publish a list of persons who have heen granted certUicateti 
under the provisions of "An Act to provide for the examination of MInI' 
Bosses, Fire Bosses and HoIsting Engineers at coal mines, etc.," p. 127. 
Acts 1897. 

While in terms this law applies to all mines In the State, construing It 
in connection with other mining laws, this office holds that it applies only 
to mines employing more than ten men. However, ·if more tban"this num- . 

, ber are employ.ed at auy time, ev~n fOl: a day, the person· acting In either . 
~f the above capacities,' without a certificate. ls Hable to be fined, as Is 
. the person, firm or corporation employing him. The theory of the law Is 
that all persons entrusted with the performance of the duties of either 
of the above positions should be able to demonstrate their competency 
by passing an examination,' but as a special favor to those who have 
served In either of those capacities for three years, In this State, they 
are exempted from such examination. A service certificate, therefore, 
does not indicate any opinion of the' Inspector of Mines as to the com­
petency of the person holqlng It, though It has the same force and eJrect 
In protecting the employer from a criminal prosecution as a certificate of 
competency. Certificates of competency are granted only after an enml­
natIo:u, and are, In eJrect, a recommendation from the Inspector to the 
extent indicated by the percentage earned. 

. It Is the duty of the Inspector of Mines to file affidavits against all per­
sons holding, or giving, employment to persons not provided with certifi­
cates, as soon as evidence sufficient to secure conviction can be secured, 
either from personal Investigation, or through other witnesses. Persons 
aJrected wlll goveru themselves accordingly. 

Examinations wlll be hehl within three weeks at any' time after twenty­
fiVe applications, accompanied by the fee of $1.00, have been received at 
this office. The convenience of the greatest number of applicants will 
determine the place where examinatiom'lwill be held. No certificates will 
be issued until after the next general examination. 

As Inquiries are frequently addressed to this office for persons to fill 
positions, it will be of mutual advantage to all interested if all certificate 
holders who desire to change locatiOn would notify me by mail of such 
desire, where position .is wanted, .and salary expected, 80 that I can put 
parties into communication with each other. Hoping that by co-operation 
we may be 'able to raise the standard pf efficiency in the positions covered 
by the law, I am, Respectfully, 

ROBERT FISHER, Inspector of Mines, 
Brazil, Indiana, August 2, 1897.. 

I found it necessary to institute legal proceedings in several cases 
where the law was being violated flagrantly, but in only one case was. 
any defense made. In that, the case of the State vs. William Horst, 
before -- Poole, J. P.; at Evansville, Indiana, the defendant was 
found guilty and fined five dollars and costs.' No appeal was taken, 
so that no case has been tried in a higher court,. All other parties 
against whom affidavits were filed pleaded guilty. 
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Several complaints have reached this office of persons who occa~ 

sionally hoist coal and men at places where a properly certified,man is 
in charge. I have uniformly refused to file charges in such cases, 
as I believe the spirit of the law permits such action as a part of the 
training and experience necessary to fit persons to pass examinations 
in the future. It appears tome that any other construction of the law 
would debar citizens of our State from securing the necessary pre­
liminary practice to fit them to take charge of·hoisting machinery and 
would limit our future choice of Hoisting Engineers to those who had 
obtained' their practical knowledge of the business in another State 
or to those who had a 'purely theoretical knowledge. While the priv­
ilege may be abused by allowing incompetent men to have temporary 
charge, the remedy is with the certified men who have the responsible 
positions, and: not at law. 

The following is a list of those who have secured certificates of com­
petency at the various examinations: 

MINE BOSSES-CERTIFICATES OF COMPETENCY. 

:M:. McMorrow, Brazil. 

Alex. Orr, Harmony. 

James G. Biggins, Perth. 

Thomas Orr, Harmony. 

Roland Elstone, Diamond. 

R. F. Jenkins, Knightsville. 

&; :i'tf. Irving, Knightsville. 

Joseph W. Williams, Brazil. 

Andrew Spears, Brazil. 

George Myers, Brazil. 

Samuel Lindsay, Brazil. 

John Mushett, Terre Haute. 

P. J. Mooney, Brazil. 

Mike Hofmann, Ashersville. 

G. C. Potter; Augusta. 


.Thos. 	R. Small, Washington. 

Thomas Harris, Washington. 

W. H. Walton, Linton. 

Geo. B. Brown, MontgolIlery. 

Jas. B. Brown, Washington. 

Joseph l<'ennel, Linton. 

Richard T. Jones, Princeton. 

Hugh Monahan, Evansvllle. 

Geo. F. Archbold, Newburgh. 

H. L. Williams, Troy. 

Wm. T. Conroy, Brazil. 

Martin Navin, Diamond. 


J. S. Newport, Linton. ' 

Ed. Stewart, Hymera. 

G. E. Broadhurst, Macksville. 

Wm. P. McQuade, Brazil. 

James Watters, Clay City. 

George Epperson, Linton. 

Thos. Gregory, Fontanet. 

David W. James, Clinton. 

Wm. Devonald, Clinton. 

W. A. Edwards, Clinton. 

John Archer, Clinton. 

Duncan McCalIUlP, Clinton. 

C. C. HaU, Shelburn. 

George, L. Potts,' Diamond. 

Grill Howell, Center Point. 

Thomas Parr, Fontanet. 

Wm. Britton, Alum 'Cave. 

James Steele, Macksville. 

Alex. Faulds, Alum ·Cave. 

.John Paton, Lyford. 

Wm.· R. Scott, Vincennes. 

Frank Gendthar, Evansville.. 

John A. Bolin, Harmony. 

Fred Eberwine, Knightsville. 

Thos. J. Russel, Cardonia. 

R. J. Monkhouse, Coal Blull.. 

John Watters, Clay City. 
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James McInnis, carbon. 
John Chester1ield, Jr., Brazil. 
James Baxtet'" Cardonia. 
John A. Templeton, Linton.. 
Samuel Thorpe, Linton. 
A. L. Boore, Clay city. 
Frank J. E. Urbain, Brazil. 
J. F. Erwin, Macksville. 
David John, Shelburn. 
Bartly Stinson, Sophia. 
W. A. Jackson, Oakiand City. 
A. H. Zimmerman, Mecca. 
John L. Suttle, Cardonia. 
Wm. Wilson, Cardonia. 
James Burt, Cardonia. 

James M. Coakley, Cardonia. 

.John A. Beck, Dugger. ' 

Michael Doyle, Brazil. 

'Frank Dunlap, Clinton. 

Thomas G. Marshall, Carbon. 

John Quigley, Carbon. 


. A. D. Scott, Del carbo. 
Hugh Kirkland, Perth. 
P .. H; Penna,' Linton. 
J. W. ,Risher, Linton. 

Wm. L. Erwin, St. Mary's. 

J. R. Horsfield, Knightsville. 
D. Bogle, Clinton. 

Valentine Martin. Rosedale. 

Wm. F .. Brown, Alum Cave. 


FIRE BOSSES-CERTIFICATES OF COMPETENCY. 

Fred Brink, Coal Bluff. 

Robert M. Irving, Knightsville. 

Chas. Sheridan, Diamond. 

David John, Shelburn. 


Wm. Woods, Princeton. 

Richard T. Jones, Princeton. 

Jos. W. Horsfield, Knightsville. 


HOISTING ENGINEERS-CERTIFIQATES 'OF OOMPETENCY. 

William Milburn, Cardonia. 

John Beaton, Brazil. 

Walter Irwin, Brazil. 

Wm. Vanlieu, Lyford. 

D. H. Collier, Diamond. 
Milton Smith, Diamond. 
A. G., Collier, Diamond. 
Ed. Butts, Diamond. 
W. C. Biggins, Diamond. 
Thomas McNatr, Carbon. 
W. J. Hinkle, Hymera. 
H. C. Cummins, Hymera. 
Thomas j:lhannahan, Mecca. 
Benjamin F. I,.yday, Lyford. 
JOlla E. Meredith, Linton. 
G. F. Archbold, Newburgh. 
H. M. Graves, Voorhees. 
E. Ii. Dickie, Dugger. 
W. C. Ringo, Edwardsport. 
Austin Jackson, Clinton. 
Wallace Boone, Merom. 
C. F. Thorpe, Linton. 
Frank Craft, Clinton. 

Robert Biggins, Diamond. 

John Cloyd, Rosedale. 

Benj. Smith~ Linton. 

John Dorman, Burnett. 

Lee 'Wehr, Lyford. 

Thomas Gregory, Fontanet. 


'Joseph Haag, Washington. 

Ambrose Cramer, 'Rosedale. 

Frank Ritzel, .Evansville. 

Alexander Maule, Princeton. 

Smith H. Abshire, Newburg. 

W. J . .Price, Montgomery. 
Robert Hall, Evansville. 
James W. Powell, Evansville. 
Thomas Roberts, Evansvllle. 
Albert I.yncll, Princeton. 
Frank 'l'urber, Princeton. 
Charles Sterne,' Francisco. 
Michael B. MUler, Evansville. 
Charles E. Boots, Macksville. 
Ii. O. Pruett, Cox ville. 

. Mellie S. 	Hunter, Montezuma. 
Clarence Stra?er,Seeleyville. 
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CurtIs ReddIng, Mecca. Claude Erwin, St. Mary's. 
A. H. ZImmerman, Mecca. OtIs :l3ledBQe, I.elvis. 

Goo. W . Rice, CoxviUe. .J. W. Davis, Brazl1. 

Mablon R. Gustin, Sullivan. Charles Woolf, Lyford. 

John S. Robertson,"Newburg. Wm. F. Brown, Alum Cave. 


MAPS. 

TIle law requiring maps to be made and flIed with the Inspector 01 
Mines has been very generally complied with. The strike which began 
July 4th and lasted until the middle of September interfered materi­
ally with the making of maps at some of the mines that were allowed' 
to fill with water. ' At others, where the roof was bad, it was allowed to 
fall in places, so as to make a complete survey impossible, and 80 maps 
were not filed within the time limited. Where such causes existed I 
have not taken advantage of the provision of the statute authorizing 
the appointment of an engineer to make the survey and maps. This 
has been done only in cases where there seemed to be a willful disre­
gard of the provisions of the law, and in several instances when' ap­
pointments were made the owners of the mines made contracts with 
the engineer for the work. In only two instances have any complaints 
been made of the operation of the law in this respect. Several of the 
maps furnished do not comply with the law in all respects, but as they 
evidence a disposition on the part of mine owners to keep within the 
law, I have not insisted upon their being corrected at this time. The 
law provides that all maps shall be corrected each year between May 
1st and September 1st, and I shall insist on the work next year being 
done by a competent person and on having the details properly shown 
on the maps. In regard to the necessity of correct maps I cannot do 
better than quote from the first report of the Mine Inspector of this 

, State: 
"I cannot exaggerate the importance of having correct plans. When 

our present mines"are abandoned and filled with water these maps will 
have to guide us in future mining operations, and if they are mis­
l~ading we should be rilUch better without; tllem, for they may cause 
much destruction of life," and from the report of 1883: uA great ex­
pense and annoyance is occasioned in approaching an abandoned mine 
where the extent of the worked-out territory is not known. The survey 
and map should be ma!ie by a practical surveyor, so that the accuracy 
of the survey could be relied upon. When a mine is worked out and 
abandoned al,l trace of it may disappear in a few years." In the case 
of mines working toward abandoned works we have had several exam­
ples lately of the expense 'attending approaching them without a map, 
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in one case a bore hole having been kept ahead of the workings for 
over,300feet. In another case where apprehensions were felt as to 
the danger of breaking into an old mine, of which a map had been 
filed, a survey showed that the workings of the two mines were nearly 
500 feet apart, and work was continued for more than a year without 
the expense attending upon keeping a drill hole in advance. But this 
does not appeal to mine owners, as, the benefit derived from it will be 
received by future operators. But a correct working map is a present 
b~nefit in many ways. It has a tendency to secure a more systematic 
working of the mine, to keep the workings in~such a shape that the 
greatest possible amount of coal is finally recovered from the pillars 
and to prevent accidents from shots blowing through pillars. In many 
instances an accurate map of a mine would have prevented costly liti­
gation over property injured by roof falling on account of insufficient 
pillars being left to support it, and on account of trespassing on coal 
out of the proper lines. The value.of the maps to this office lies prin­
cipally in the assistance they render in understanding the monthly 
reports of Mine Bosses and their use as a guide to the mines on visits 
of inspection. We have rec~ived great benefit in these ways, and their 
value to a new incumb~nt of the office would be inestimable. One sur­
vey was made during. the year at the request of an 'adjoining land­
owner, where a coal company was supposed to be trespassing on his 
land, which the survey showed to be true. The matter was amicably 
adjusted by the parties on the basis of the survey, and no certified copy 
of the map was necessary. This survey was made at the mine of the 

_	Currysville Coal Co., near Shelburn, on March 10th, 1897. No pros­
ecutions have been instituted for failure to furnish maps, and I think 
none will be necessary. 

DESCRIPTIONS OF MINES. 

During the year 1897 mines employing more than ten men have 
been operated in the counties of Clay; Daviess, Dubois, Fountain, Gib­
son, Greene, Knox, Martin, Owen, Parke, Perry, Pike, Sullivan, Van­
derburgh, Vermillion, Vigo, Warrick. ' I give below brief descriptions 
of the several mines in each' county: 
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CLAY COUNTY. 


BRAZIL BLOCK COAL CO.'8 No. 1. 

Located in the north part of the city of Brazil, on the C. & I. C. 
Railroad. Electric .Mining .Machinery is used. The shaft bottom is· 
lighted with incandescent lamps. In securing the roof at the bottom 
.of the shaft, instead of the timbers usually employed for this purpose, 
legs of 4i--inch diameter gas pipe and cross bars of railroad iron are 
used. These are lagged o¥erhead with 2-inch oak timber. The result 
to date is highly satisfactory, as there has been no necessity for re­
pairs since the mine was opened, though the roof is one that is very 
sensitive to the action of .air, and in mines of this vein where timber 
is used it requires frequent renewal, and the roof gives a great deal 

. of trouble. The double partings at the bottoms are floored, and with 
good tracks, the handling of coal is made comparatively' easy. rrhe 
underclay is soIt, making it necessary to corduroy the hauling roads, 
all a great deal of water is coming into the mine from others that 
have been worked out and abandoned in territory surrounding it, the 
Campbell, .Morris and Black Diamond having opened the most terri­
tory. Where corduroy is not used the roads are very muddy. For 
convenience in handling machincil the bottom is taken up in all en­
tries and nearly all rooms, so that it is very hard to keep water off 
the roads. Where the roof will admit of it, rooms are dJ;iven double 
50 feet wide, with a road on each side and the refuse gobbed in the 
middle. This gives an opportunity for the circlllation of air around 
the working face at aU times. Ventilation is good in all the entries, 
but as machine mining. requires shot firing at all 'hours of the day, 
the air is smoky at times, requiring a great deal more than the statu­
tory. amount of air to be kept in circulation. Keyes' Automatic Mine 
Doors are used on the main airways and have given very good satis­
faction. The roof requires constant attention, and it reflects credit on 
the management that so ·few . accidents from falling of roof have 
occurred in the mine during the year: The last inspection was made 
November 10th, 1897, and very few recommendations were found 
necessary, and nearly all of the defects were easily remedied. The air' 
is split to afford five separate currents of air to different sections of the 
mine. frhe largest section has but 30 men in 
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GART No. 3 MJNE. 

Located on the Harmo~y North Branch of the E. & T. H. Railroad 
one and one-fourth miles north of the main line. It is in ter~itory' 
that is nearly surrounded by abandoned works, and makes a great deal 
of water, six pumps being in use at the mine. On two occasions dur­
ing ,the year the mine was laid idle on account of the water rising 
at the shaft. The works and the escape ways are so located that no 
danger to the workmen is to be apprehended. from this source, how­
ever. The mine is fitted with self-dumping cag~s, the mine car re­
maining on the cage and being emptied without handling by the top 
men. This result is displacing one or two laborers on the pit top, the 
weighman doing all the work. ' 

Two veins are worked in the mine, the coal from the upper being 
brought through a tunnel to the lower vein and hoisted from the 
bottom of the shaft. The works on the southeast side of the shaft are 
worked out and abandoned. 

The roof in the bottom vein is good in most places, but the coal 
lies uneven, giving a very irregular haulage way, the, grades being 
heavy, and making the haulage very costly. The roof in the top 
vein is fair,but requires a good deal of timber t.o keep it safe. The 
,vater from the upper vein is drained through drill holes to the lower 
vein and from there brought to the surface by pumps. Some of these 
are operated through bore lwles from the surface reaching low places 
in the workings, thereby doing away with a great deal of piping and 
ditching undeground, the steam pipes being laid from the .boiler along 
the surface of the Jlround. 

This h,elps to improve t:qe ventilation by allowing the aiT passing 
through the mine to be kept free from the hoot from a long line of 
steam pipe and from the exhaust steam from the pumps. Rooms and 
entries are worked standard width, as given in another part of this ;re­
port, and are well drained and timbered where necessary. When the 
last inspection was made, November 10th, 189'1, the ventilation was 
fairly good, but the air that was coming from the fan should have 
furnished a better current at the working faces. This was due to some 
extent to a door on the main air course being open a great deal, and 
to some of the air courses being used for stowage by miners, who 
lacked pure air in consequence. This is a thing that requires constant 
vigilance on the part of mine foremen, as workmen are in the habit of 
putting dirt, timbers, tools, etc., into the breakthroughs and thereby 
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choking. the air-passage of the mines. Good ventila.tion can be se­
cured at least expense by keeping airways clean. Owing to this mine 
being idle so much during .the year it had been allowed to get into 
bad condition and haq not been fully repaired at the time of my 
visit, but it appeared that Mr. Conroy was pushing the work with all 
poosible speed. 

GART No. fi MINE. ' ' 

Situated in the town of Cardonia, on the' Knightsville North BrAnCh 
I 

of the T. H. & 1. R. R. This is the largest mine in the Bloek Coal 
District worked exclusively by pick miners. At the time: of last re­
port the output was greatly reduced on accou~t of its original territo:ry 
being nearly worked out. Since then some territory has been acquired. 
Qn the east, and a cut has been Diade to the south, which opens up a 
large field of coal. The production at the time I of my last regular in­
spection was 600 tons of screened coal per day. About one-fifth of the 
coal goes through the screen, making the total production 720 'tons 
daily. The roof is good and there is comparatively little water to 
contend with, so that the haulage roads are in good condition, but very 
heavy grades are met with, which greatly reduce the hauling 
power of the animals employed. As an illustration of this fact I 
may remark that the cut above referred to, being made nearly level on 
the bottom for a distance of 500 feet, has a depth of over 20 feet near 
the middle. At the time of my last regular inspection, October 22d, 
1897, a tunnel was being driven to the upper vein of block coal, which 
had reached the coal at the time of my later visit. When .this is 
opened it should add materially to the output of the. mine. For the 
first time since this mine was opened I found the ventilation badly 
deficient on October 22d. Along the entry going northeast was a 
line of steam pipe which warmed the. air almost to the suffocating 
point, and though it .had cooled considerably befo:ue reaching the 
working places, it did not have th€ life-giving force that it should 
have. In this part of the mine, near the face of the last entry, wa.ter 
sometimes accumulates and interferes with the air current. '. While I 
sll,{)uldhave been pleased to see this in bett~r condition, I did not 
insist on the necessary changes, as this part of the mine will soon be 
abandoned. On the south I found.a great depl worse state of affairs-. 
The entry, which is now b~ing used ~ a haulage way, had gone over 
an extensive rise, and the coal for a great part of the distance was thin, 
in some places less than two, feet. The air course following the entry 
was made only the height of the coal; at the time it was driven only 
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four men were at work there. When the haclage road was cut through ' 
no steps had been taken to increase the size of the airWay. On the 
date above given I f(lund 141 men and /Several mules at work in that 
part of the mine, and at least half of them were without sufficient air: 
If my authority had extended so far I should have ordered at least' 40 
men out of the mine, but .the law provides, "Whenever the Mine In­
spector shall :find men working without sufficient air' ... ... '... he 
shall :first give notice to the owner, operator, agent or lessee, a :qotice 
giving facts, and a reasonable time to rectify the same." i did this, 
and on my re,turn found the conditions somewhat improved and W'ork 
being pushed with reasonable diligence to still further improve it. 
The air course referred to was being enlarged by taking coal off the 
side and by taking down the roof, and another opening will shortly 
be made from the top vein to the surface in this part of the mine. 
This will, in my opinion, give sufficient ventilation for all men who 
are likelY' to be employed there in the future. However, the manage­
ment could not be too strongly condemned for delaying this necessary 
work so long. ' 

BRAZIL BLOCK COAL 00.'8 No.8 MINE. 

Located on the Coal Bluff Branch of the C. & I. C. R. R., near the 
north line of Clay County. Only the lower vein is now being worked. 
The output at present is about 400 tons of block coal daily. Adding 
screenings, the total will reach 500 tons. The production is restricted 
at present, owing to the difficulty of securing men to load coal after 
machines. Miners seem to prefer pick work when it is possible to 
get it, and men have been in dem!l;nd ever since the settlement of the 
strike in September. While this mine employed 233 men in March, the 
managers could secure only 160 in October. The mine is laid out to 
be a large producer. Nearly all entries radiate from near the bottom 
of the shaft,and with roomy partings or sidings; give plenty of room to 
stock coal near the shaft, so that the underground work may go on for 
quite a while if, for lack of railroad cars or imy other reason, the 
hoisting is suspended. The roof in most of this mine is excellent, 
giving a splendid 'oppO'rlunity to work machines to advantage. All 
entries are driven double, with a haulage road in each. Bottomis 
lifted to give the neces~ary heigh~ the coal being from th:ree to three 
and a half feet in height. All rooms are double, 50 feet in width, 
started from the entries with two necks, and haying a road on each 
side, with a gob in the middle. 'l'his insures the passage of the air cur~ 
rent around the face. The ventilating current is made into seven divi­
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sions, with regulating doors so arranged that, if necessary, two or more. 
of them dim be turned into any part of the mine. By this means much 
of the evil from continuous shot firing is avoided, and if smoke is 
troublesome in any part of the mine, an increased current soon sweeps 
it out. Keyes' Automatic doors are used on the main haulage ways, 
and to force the air into rooms old-style hinge doors are placed in con­
venient places when necessary. When inspected October 27th it was 
in all respects a model mine. Ventilation is provided by a Crawford 
& McCrimson blowing fan 20 feet in diameter, which, at a speed of 
60 revolutions per minute, discharges 72,000 cubic feet of air per 
minute into the mine. This is well distributed through the entries 
and air courses of the mine. The, plan of the mine is by P. J. Mooney, 
Mining Engineer of the company, and the mine has been worked out 
under the superintendence of Robert J. Wallace, and both deserve 
credit for its success. 

BRAZIL BLOCK COAL CO.'8 No. 10 MlNE. 

Only a fewmen have been working in this mine at any time during 
the year, not enough to bring it within the law; consequently it has 
not been inspected. 

BRAZIL BLOCK COAL CO.'8 No. 11 MINE. 

Located on the Coal Bluff Branch of the C. & I. C. Railroad, south­
west of No.8. This mine was opened in 1896, but no top nor bottom 
was taken to give the necessary height to use mules. The coal was 
brought to the bottom by pushers. About the 1st of March it was 
closed down, and no more coal was taken out until Sept. lst. When 
inspected October 12th nothing had been' done in the bottom vein. 
This !3haft is equipped to handle a large output of coal. The cages are 
self-dumping. Two fans are used,one at the main and one at the escape 
shaft, each 14 feet in diameter. The airway is partitioned from the 
stairway in the escape shaft, and this is very freely used by the work­
men in entering and leaving the mine. It is in splendid condjtion. 
The coal lies fairly level in this. mine, giving fair grades for haulage. 
The roof is very dangerous, being a shale cut into large irregular 
blocks, which fall with very little warning. Several accidents have 
occurred in this manner during the year in this mine. There was but 
little work being done on the west side of the mine, as the roof was so 
bad that it could not be made safe to work , under; " 

21-GEOL. 
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H ~RR180N MINE. 
... 

Located on a branch of the E. & 1. Railroad, three miles southeast 
of Clay City. The mine has run very irregularly during the year. 
The coal lies irregularly, which makes drainage difficult and makes 
the haulage roads bad. The air courses have not been kept clean, and 
are choked with mud and water. In spite of these dibadvantages a 
fair current of air was found in all the working places, but there was 
only half the number of men at work that could be employed in the 
mine. I am inclined to think that with a full force of men the ven­
tilation would be found insufficient. The coal is of the character 
known as semi-block, the roof of gray slate and the bottom of me 
clay. Charles Nash is in charge of this mine, and is also sinking a new 
shaft for the same company, and no pains are spared to keep traveling 
ways and working places. weli timbered. 

BRIAR HILL MINE. 

On the main line of the E. & I. Railroad, one mile northwest of Clay 
City. This mine has been an annoyance to Mine Inspectors for years. 
A great deal of water comes into the mine from an overlying bed of 
quicksand, which softens the underclay,and, unless pillars are left very 
strong, allows the roof to break or the bottom to ''heave,'' in either • 
case making work in the part of the mine where it occurs either im­
possible, expensive or extremely dangerous. This has caused an aban­
donment of all works opened prior to the fall of 1896, and develop­
ments made since then by A. L. Boore, who has charge of the mine, 
have kept these facts in view, and pillars are being left sufficiently 
thick to bear all weight which can be expected to be thrown upon: 
them. Roads are in good conditio~. '.rhere ate nUlIierous ~'pots'" 
in the roof, which are liable to give way without Warning' and With· 
but little indication of their presence. Several accidents have occurred 
from this cause during the year, one of them fatal. The ventilation 
on my last visit was in good condition.. Air courses were opened suf,;.' 
ficiently that persons could walk through their whole length. In 
,some places there was more dirt thrown Into breakthroughs than I like 
to see, but in all respects they were all that the law requires, and the 
air was sufficient for a great many more men than were at work. The 
underclay from'this mine is sold for the manufacture of Terra Cotta 
ware and encaustic tile, that commands a good market. 
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PRATT MINE. 

Located about two miles west of Perth 'on the Big Four R. R. This 
mine is. owned and operated by the Coal Bluff Mining Co., of Terre 
Haute, Ind. It was opened in July, 1888, and is worked exclusively 8S 

8 hand mine.. An attempt was made some years ago to work it as a 
machine mine, both Harrison and Legg machines driven by com­
pressed air being used, but without success. A twelve-foot Crawford 
and McCrimmon fan is used to ventilate the mine and produces a good 
current of air, which is well conducted to the working places, though 
there is a great deal of old work between the air shaft and the present 
workings. The coal is the upper vein of block coal and is reached by 
a shaft 119 feet deep; the coal is 41 feet thick and has a good black 
slate roof. Room are driven 20 feet wide, with pillars six to nine feet 
in thickness. The coal from the pillars is recovered after the rooms 
are 'worked out. This mine was idle a great deal during the year, and 
it was not found workiug on either of my visits. 

GLADSTONE MINE. 

Is located on the Coal Bluff branch of the ,C. & I. C. R: R. near the 
line between Clay and Vigo counties. The lower vein of block coal is 
worked, which, however, is not of as. pure a quality as further east, 
heing somewhat of the nature of the semi-block found in the vicinity 
of Clay City. The roof is usually good, but in some places it is a 
flaky, sandy shale, which is very difficult to secure by timber. As it 
falls in thin sheets, however, it eannot be considered dangerous, and 
DO accidents have been reported from this cause at the mine. The air 
courses which are not used as hauling roads had bec9me badly choked 
by dirt from this cause, and have required a good deal of work to open 
them up this year. This work was the more necessary as the mine gen­
erates a quantity of firedamp in some places. The quantity of 
water had increased so much in the spring of 1897 as to em­
phasize the necessity of a better means of escape than was fur­
nished by the old escape shaft, and an escape has been sunk at an 
ele.ated part of the workings, so that a sure means of egress would be 
given if water should rise so that the shaft and old escape-way should 
be shut oft'. On my last inspection, made October 21st, the ventilation 
of the mine was found in fair condition except in some rooms where 
impure oil was being used. On a later visit made by my assistant he 
reported that this had been remedied. . 
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CRAWFORD No.2 MINE. 

Located near Center Point on a branch of the T. H. & I. R. R., 
owned by the Crawford Coal Company, W. W. Risher, Superintend­
ent. This has been one of the best mines worked in the block-coal 
field for many years. It is operating the lower vein, an~ has had good 
top throughout. The coal is very regular in height, about three feet 
nine inches, and the shaft being sunk in the lowest part of the terri­
tory, drainage has given but little trouble. Roads have been dry, and 
the grades being all in favor of the loaded cars, gave it a great ad­
vantage in hauling over other mines in this district. On every occa­
sion when this mine has been examined it has been found in excellent 
condition in all respects. Pillars are being drawn now preparatory to 
abandonment. It will probably be finished during the present year. 
The company are making preparations to sink an~ther shaft in this 
vicinity during the coming spring. . 

CRAWFORD No.3 MINE. 

Located two and one-half miles northeast of Asherville, on the 
Center Point Branch of the T. H. & I. R. R. This mine was opened 
in 1896. It has had a very soft roof in a greater part of the work, as 
the territory goes to the outcrop of the vein in all directions. Good 
care has been taken by the mine boss to secure the working places and 
traveling ways, and but few accidents have occurred from falling roof. 
The mine has always been found in good condition when inspected .. 
This mine will be worked out and abandoned within five months from 
January 1st, if present calculations do not miscarry. 

Located one and one-fourth miles northeast of Brazil, on the T. H. 
& I. R. R. Owned by the D. H. Davis Coal Co. Has been in opera­
tion very irregularly for several years. The coal is the average height 
and quality of block coal, and for the most part has a gOJd roof. In 
some parts, however, the roof is a gray shale, badly cut up with slips, 
and requiring great care to prevent accidents. Under the circum­
stances these have been very few, which speaks well for Mr. Roht. F. 
Jenkins, who has charge of the mine, and ;for the character of the men 
~JIlPloyed there. Several times during the year complaint was made of 
the scales used at this mine, but on only one occasion were they found 
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working badly. On that occasion they were promptly attended to 
when the attention of the mine boss was called to their condition. 
The original territory of this mine is pretty well worked out, but two 
entries are being driven to test another piece of land recently acquired 

by the company. Should this prove good, the mine will probably last 

several years yet, but at present the prospects are very unfavorable. 

The mine has usually been found in good condition, but on the last 

inspection several rooms were found where the air was bad, without 

any chance to remedy it until the places are nearly finished. As this 


. would be shortly and the men working the place requested it, I per­

mitted them to be driven on. Each of them would probably reach 

their limit in six days. With this exception the mine and its equip­
ments were in good condition. 

DUMOND No. 3 MINE. 

Located one mile south of Perth; is reached by a switch from the 
main line of the C. & I. C. R. R. It is owned and operated bv the 
Diamond Block Coal Company, of Chicago. During the yea~ the 
shaft at this mine has been sunk to the lower vein of coal, and some 
development has been made in it. The distance between the two 
veins is 25 feet. The roof is hard over the bottom vein, and the coal 
about three and a half feet thick, but very hard to mine. 'fhe coal is 
reported to be of excellent quality. When last inspected this mine 
was found to be in good condition, all provisions of the law being 
fully complied with. This mine is now in charge of James Cuthbert~ 
son, Sr., one of the oldest mine men in Clay County, which is an 
assurance that it will be kept in good condition if that is possible. ' 

EXCELSIOR MINE. 

Located about one mile northwest of Perth, on the Coal Bluff 
Branch of the C. & 1. C. R. R. The upper vein at this mine has been 
worked out, and was abandoned during the year. The vein now being 
worked is very irregular in thickness, ranging from two feet ten 
inches to three feet eight inches. Both top and bottom are fairly hara, 
giving good haulage roads and safe traveling ways in all parts of the 
mine now at work. The shaft is located on the bank of a branch of 
Otter Creek, and the former operators mined the coal from under the 
bed, and did not secure t.he roof properly. This has caused a great 
deal of trouble from water, and on two occasions the mine has been 
flooded. By the carefulness of H. B. Ehrlich, manager, however, all 
the workmen have been warned in time to escape. This part of the 
mine has been secured by timber and packing till I think it is safe. 



326 REPOR'f OF STATE GEOLOGIST. 

SUt'ERIOK MINE. 

One-fourth mile west of Turner, on the main line of the T. H. & I. 
R. R. Is owned and managed by Peter Ehrlich, the oldest coal oper­
ator in the State. The coal is bituminous, of good quality, and from 
six and 8. half to seven feet in thickness. This mine has usually been 
found in good condition, both in respect to ventilation and safety, as 
far as could be seen. Some apprehensions have been felt owing to the 
nearness of the works of several abandoned mines, but a survey shows 
that there is a sufficient pillar to prevent danger. There are two es­
cape shafts communicating with different parts of the mine, and ven~ 
tilation is provided for by a fan and furnace. On my last inspection 
the air was being well circulated around the mine. The location of 
the shaft makes drainage and haulage difficult and roads hard to keep 
in repair. 

EUREKA. NO.2 MINE. 

One-fourth mile east of Carbon, on the Big Four Railroad, owned 
and operated by the Eureka Block Coal Company, of Terre Haute. 
Both of the principal veins of block coal are worked in this mine. 
The lower vein varies in height from two feet ten inches to four feet' 

. six inches. . The roof is good in this vein, but the coal lying uneven 
makes drainage difficult, and a good deal of water lies on the road 
in places. This also interferes with haulage. In the workings of the 
upper vein the roof is bad and the bottom is soft. Hauling roads re­
quire to be closely fioored or corduroyed, and a great deal of timber is 
required to make them safe overhead. Air courses become blocked by 
falling slate, and this renders ventilation very difficult, even with two 
fans running. On nearly every occasion. when a regular inspection 
has been made at this mine the ventilation in the upper veIn workings 
has been found deficient. On making his last inspection Mr. Epperson 
found it necessary to order some improvements in this direction, and 
also in one or two places in the bottom vein. A special inspection will 
be made soon to learn whether his instructions have been followed. 
As all the coal from No.1 mine is now being brought out through this 
opening, the work extends over a large territory, and a great deal of 
work is necessary to.keep the mine in good condition. . 

A new mine, to be known as. No.3, has been opened by this 
company during the year, further east, but as it has but recently begun 
producing coal, it has not been inspected during the year. 
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MONARCH MINE. 

Located on territory adjoining the city of Brazil on the northwest. 
'I. 'Ilis mine is owned by Goucher, McAdoo & Co., and is operated by them 
solely to supply material for their sewer-pipe factory. During the 
year about 15 men have been on two turns in order to avoid prosecu­
tion for failure to provide a second outlet. With the exception of this 

. failure I have at all times found the mine operated in full compliance 
with the law. Material is taken out of both top and bottom-shale 
and clay-for use in the factory, making the workings from nine to 
ten feet high and giving plenty of room for air to circulate. The mine 
is always well timbered, and I ha-ve never had occasion to call at­
tention to dangerous roof. A change of superintendents during the 
year is given as the cause of failure to proviQe a second outlet, but 
the present manager, Mr. George Goucher, assures me that one shall 
be provided early in 1898. 

BRAZlL MINE. 

Located two miles northeast of Brazil. Owned by the Jackson Coal 
Co. Is reached by the Kni!!'htsville North Branch of the T. H. & I. 
R. R. All three veins of block coal are mined here. The bottom 
vein has had excellent roof and fairly hard bottom. It has been 
nearly worked out, and on my last visit but few men were working 
there, and they near the bottom of the shaft. The principal part of 
the work now being done is in the middle vein. There is a great deal 
of bad roof in this vein, and the bottom is very wet. Falls frequently 
occur, making openings from this to the upper vein, and making it 
very difficult to carry air through the air· courses in the middle seam. 
However, ·on my last inspection, October 30, I foun9 nearly all work­
ing places in this vein fairly well ventilated, and with few exceptions, 
safely timbered. I called the attention of the workmen to the dan­
gerous ones, and I presume they took proper precautions to make 
themselves safe, as no accidents have been reported from such places.' 
The works in the upper vein are in good condition, dry and well ven­
tilated. The coal is of good height, but rather softer than the block 
coai from the regular veins. Very little water is found on the roads 
and the roof seems to be easily held by timber. No complaints have 
reached me since my last inspection, and 1 am informed that improve­
ments have been made in the middle vein and th!1t all are well ven­
tilated. 
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NICKEL PLATE MINE. 

Three-fourths of a mile northeast of the above, and owned by the 
same company; is nearly worked out. Two veins have been mined 
here. The )ow'er vein has nothing but entry pillars left, and those 
only where it is necessary to support the work that is to be done in the 
upper vein. For a mine that is so nearly completed it is in good con­
dition. In some places there is a very weak current of air, and in 
others a great deal of black damp is given off from old works, but 
sufficient fresh air is supplied to dilute it and render it comparatively 
harmless. It is thought that it will be abandoned in about six months. 
In work of this character there is always great danger from falling 
roof. Accidents can only be avoided by the highest degree of care 
on the part of all concerned. I think this is being exercised by most 
employes at this mine, and I hope the mine will be finished without 
mishap. 

MARKLAND MINE. 

Formerly known as the Burger mine, located at the north limit of 
Clay City, is now operated by Andrews & Burnham, who are rapidly 
developing it. When inspected on November 4th 31 men were em­
ployed, with a daily output of 100 tons. The coal is from three to 
four and a half feet thick and of excellent quality. The law is being 
complied with in all respects, except that no second outlet is provided. 
Permission was given to run until spring without one, though more 
than 5,000 square yards have probably been excavated. Yet so much 
of the older works have fallen in that it would be very difficult to prove 
the fact. A surveyor could not get through nor around this part of the 
mine. The proposed plan is to sink a larger sha.ft for hoisting, and 
use the present opening for an escape way. This will prebably be 
done. 

FAIRVIEW. MINE. 

Located on the C. & I. C. Railroad, four miles northwest of Brazil. 
Two veins of coal are mined. This mine has always been found.in 
good condition when inspected. While the upper vein has all th~ 
drawbacks and dangerous features commonly found in this seam, no 
accidents have been reported as caused by falling roof or coal at the 
mine during the year. The mine is operated by the Otter Creek Coal 
Company, of Brazil, Ind. The N eHie mine, near Brazil, operated by 
the same company, was abandoned during the year. 

http:found.in
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SAN PEDRO MINE. 

Located north of Staunton, on the T. H. & I. R. R. Owned by 
Joseph Somers. This mine has been operated very irregularly during 
the year, and was inspected but once-December 10-lInd was found 
in good condition. The coal is bituminouB, seven feet thick,and of 
good quality. 

LOUISE MINE. 

One and one-half miles north of Center Point; operated by the 
Weaver Coal Company. This mine has not been operated with any 
regularity for the last two yelfrs; in fact, it has not run long enough 
at a time to enable the managers to put it in good condition before 
an'other shut-down. This is one of the few mines in this State that 
have been developed on the single-entry plan. As a result of these two 
drawbacks the mine was found in bad condition when last inspected­
December 13. However, but very little work was required to make it 
fairly good, and orders were givcn to have that done before the close 
of the year, and the changes were begun immediately, with a promise 
that they would be pushed to completion as soon as possible. 

BRIAR HILL MmE. 

Located at Asherville, on the Center Point Branch of the T. H. & I. 
R. R. Owned by Zeller, McClelland & Co.; was idle from May 1st 
till the latter part of September. It is now being operated with a view 
to its final abandonment early in 1898. When examined, December 
13, it was found in fair c,ondition for a mine where only pillar work is 
being done. 

COLU¥BIA. No.4 MINE. 

Located one and one-fourth miles southwest of Asherville, owned 
by the same company, was opened in 1896. It is being operated in 
the upper vein of block coal. The roof is very bad, even for this vein; 
and requires a great deal of timber and attention, making it difficult 
to make it secure. The main north entry is now standing in a very 
large fault. The mine is in fair condition, with a few exceptions, and 
.efforts are being made to beUer those parts of the mine. The shaft 
at this mine will probably be sunk to the lower vein later ..Several 
aerious accidents have occurred here from' falling roof during the 
year. 
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VlCTOBIA MINE. 

Located one-half mile west of Cardonia, on the C. & S. E. Railroad. 
This is an old ope.ning with a new name. It was opera~d by the Clay· 
Coal Company in 1873, and ,by several other parties since then. The 
lower vein of block coal is being mined. The coal is brought to day­
light through a drift, and is hoisted by a gin operated with horse 
power to a height of about 20 feet and dumped into railroad cars. 
While the mine has been operated so long there seems to be a consid­
erable body of solid coal in the territory reached, and the mine may 
last quite a while. There are about 30 men employed, or were when 
the last inspection was made. The Inimi is operated by Allais & Ur­
bain, Brazil, Ind. It is ventilated by a furnace which produces a suffi­
cient circulation of air in all parts of the mine, and the roof is good. 

DA VIESS COUNTY. 

OABLE No. 4 MUlE. 

Located on a branch of the B. & O. S. W. R. R., near Washington, 
Ind., owned by Oable & 00. Was opened in 1885; has a capacity at 
present of 330 tons daily. It is opened by a shaft 42 feet deep, and the 
second outlet is by a slope, and no men or mules are supposed to be 
hoisted at the shaft. This rule, however, is not strictly observed. The 
coal lies very uneven, giving considerable grades over which it has 
to be hauled, and making drainage troublesome, though it is fairly 
carried out. The bottom is fire clay apd, where water is permitted to 
stand on it, works very easily into mna. A very good gray shale roof 
overlies the coal, and it is well timbered where it is necessary. The coal 
that is now being worked is bituminous, about 2 feet 10 inches thick, 
of good quality. Double entries are driven 7 feet wide, with a pillar 
20 feet in thickness between the pair of entries. The bottom is taken 
up to make the roadways 5 feet high. This gives an area of 7 feet 
by 5 fel.3t for the principal air-ways. They are kept fairly clean, and 
afford a good passage for air currents. The ventilation is produced by 
a fan at the main shaft, which gives a good supply of air, but doors 
and stoppings allow a .good deal of it to escape before reaching the 
working places. However, on the last inspection, all working places 
were found well ventilated. Pillars are nearly all saved. 
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CABLE No. 9 MINE. 

Located on the same branch railroad as the above, some distance 
west; it is owned by the same company. This mine Was opened in 
1892. During the summer of this year an electric plant has been 
installed, and at present two Morgan-Gardner mining machines are 
!n use. The capacity is 125 tons per day. The conditions are about 
the same as at number four, except that a band of draw slate from 2 
to 20 inches in thickness is found above the coal, and the height neces­
sary for entries is taken from the top instead of the bottom. The es­
cape way is by a slope 700 feet from the bottom, which is used almost 
,exclusively by men and mules .. 

Ventilation is produced by a ten-foot fan at the main shaft, and a 
good current of air is produced, which is nearly all carried .to the work­
ing places. The size of the air compartment of the shaft is 7x8! feet, 
and the principiil air-ways are 8x5 feet in section. The miners here 
·came out on a strike on May 1st, owing to Ii dispute about handling 
the dirt made by the draw slate which is spoken of above, and the 
mine was idle until August 1st, when it was started with colored men 
imported from Kentucky. A number of the old miners have left the 
place, but some are still insisting that the strike is being continued. 

MON'l'GOMEl,y No.1 MINE. 

Located on the main line of the B. & O. S. W. R. R. at Montgomery; 
it is operated by the Davie~~ County Coal CompallY. No men . are 
hoisted at the shaft, as there is a good outlet by means of a slope 200 
feet from the shaft. The capacity of the mine is 300 tons per day. 
The hoisting shaft is 85 feet deep, 18x7! feet in size, with an air com­
partment 4! feet wide cut off one end of the shaft. The coal is a good 
.quality of steam coal and is about 4 feet thick, with a thin dirt band 
near the middle. Rooms are driven 22 feet wide, with pillars 12 feet 
thick between them. About half of them are saved. Grades are 
irregular and bottom soft, making it difficult to krep ~auling roaqa 
in good condition. A 10-foot fan furnishes ventilation for the mine, 
~md does the work very well. -''.The company is sinking another shaft 
abou,t one mile west of No. 2,.the No.. 1 Mine being so nearly worked 
.Qut there will be nothing butpillarS"w:draw by next Spring. 
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MONTGOMERY No.2 MINE. 

Located near the above and owned by the same company. It was 
opened in 1896, and is connected with No.1 Mine for a second outlet, 
and has a present capacity of about 150 tons per day. The shaft is 65 
feet dcep, and conditions are about the same as in the case of No.1. 
An 8-foot fan at the main shaft furnishes sufficient ventilation. Botli 
mines are under the superintendency of Geo. B. Brown, and the 
meth~ds of working are so nearly alike that no further comment is 
necessary here. Coal is furnished to the engines of the railroad, 14 
pocket,s having been constructed for that purpose. 

MUTUAL MINE. 

Located three-fourths of a mile south of the B. & O. S. W. Railroad, 
near Clark's Station. It is owned by the lfutual Mining Company. 
The coal is hauled by mules fr.om the shaft to the tip-house on a 
tram road, one mile in length. The tipple is at the railroad, and the 
coal is loaded there into railroad cars. The production is 200 tons 
per day at present. The escape is a shaft 600 feet from the hoisting 
shaft. The depth of the shaft is 100 feet to the vein that is now heing 
worked. Another vein lies above this, but it has never been worked 
here. It is from 3i to 4 feet in thickness, but has not a good roof. 
The vcin now being worked averages about 4! feet in thickness, two­
thirds of which is cannel coal, and the other one-third an excellent 
quallty of bituminous. The vein lies nearly level, and has a good 
roof generally, though some bad places are found. The mine is well 
drained and the haulage roads are good, and are laid with 12-pound 
iron. Entries and air-courses are 8 feet wide, with pillars from 12 to 
14 feet thick, and require no timbering. Rooms are driven 24 feet 
wide, and pillars 12 feet thick are left in such a condition that nearly 
all the coal will finally be saved, the rooms being well timbered, and 
the road plac~d near the pillar side. Ventilation is provided for by a 
12-foot fan at the escape shaft. A good current of air is found at the 
faces of all entries, and all the working places, for safety and ventila­
tion, will compare favorably with those of any mine in the State of 
Indiana. This mine was opened in 1884. 
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HAWKINS MINE. 

Is located on the E. & I. Railroad, near Washington, and is owned 
by the Washington Coal Company. Its production is 100 tons daily. 
The second outlet is by a shaft 100 feet from the main opening. This 
is a shaft 64 feet in depth. The bottom is soft, but well drained, and 
a good haulage road is kept up. The track is all wood, and turn­
taoles are used instead of partings. The coal is 6 feet.in thic1.--ness 
and is a good quality of soft coal, with no dirt bands in the seam. 
The roof is a soapstone, and entries and air-courses are driven only 6 
feet wide; and timbered. Air-courses are kept clean and well drained. 
Rooms are 16 feet wide, with pillars 10 feet thick, which are nearly 

I 
all sayed before the workings are abandoned. A good road is main­
tained to the escape way. A fan 10 feet in diameter, located at the 
escape shaft, furnishes the air necessary to ventilate the mine. A 
good current of air is maintained at the faces of all entries, and the 
mineg-enerally is in excellent condition. 

WILLSO/ll'S No.4 MINE. 

Owned by the Washington Coal Company; it is located near the 
town of Washington, and is operated to supply local trade. It was 
opened in 1894. A gin hoist is used with a chain instead of a rope. 
The mine has, at present, a capacity of 50 tons per day. The mine is 
driven through the hill, thus affording two outlets, on opposite sides 
of the same. It is opened by a slope 100 feet long, and depends on 
natural ventilation for air. The vein is 3-1 feet in thickness, of ex­
cellent soft coal, with a good shale roof and fire-clay bottom, and, 
while it lies irregularly, is well drained, and good roads are kept up. 
It is worked in such a way that all coal is saved. Timbering both in 
rooms and entries is well looked after. When inspected, December 
22, a fair current of air was circulaung in the mine. 

RAGLESVILLE COAL Co.' S MINE. 

Located one mile east of the town of Raglesville. It is operated by 
the Raglesvi1~ Coal Company, U. G. Stoy manager. The mine i" 
opened by a shaft 36 feet deep, and the coal is hoisted with a gin oper­
ated by horse power. Coal is taken from the mine by wagon, the prin­
cipal market being found in the immediate vicinity, though some is 
hauled to the E. & R. Railroad, a distance of three miles, and shipped 
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from there. The vein is about 3 feet thick, with good roof and fairly 
hard bottom. No animals are employed, the coal being brought to the 
bottom of the shaft by pushers. This mine was opened during the 
year 1897, and was in good condition when inspected, November 27th. 
There were 24 men employed on that date. 

UJllJON MINE. 

Located one and one-fourth mile southeast of Raglesville. It is 
operated by the Union Coal Company; is a drift opening made in 
1896. One mule is used in this mine, and, with this exception, the 
remarks made in regard to the Stoy Mine will apply to this. Sixteen 
men were employed November 27th, and the mine was in good con­
ditiqn. 

(JQ.OPERATIVE MINE. 

Located one and one-half miles southeast of Raglesville. It is op­
erated by the Co-operative Coal Company; is a drift inine, opened in 
August, 1897. No screens are used, but the coal is cleaned in the 
mine by the use of riddles. The roof is good, and no timber is used 
in entries or air-courses, and to this time no falls have occurred to 
interfere with the course of the air, and the mine is in good condition 
at present. Ventilation in each of the above is by furnace. 

FOUNTAIN COUNTY. 

INDIANA BITUMINOUS MINE. 

Located west of Silverwood, Indiana, on the Clover-Leaf Railroad. 
It is operated by the Indiana Bituminous Coal Company, of Terre 
Haute; R. S. Tennant, President. It was opened in the fall of 1894. 
By reason of its location a good market has been found for its product, 
and it has been operated more steadily than any other mine in the 
State since it began shipping coal. It is equipped with self-dumping 
cages, and has a capacity of 600 tons per day. The coal is of a good 
quality of bituminous and seems to give satisfaction wherever it is 
used. The coal is very irregular in thickness, running from 4i to 7 
feet, and has very great changes of level, requiring a great deal of 
grading to secure good haulage roads. The under-clay. makes a good 
quality of brick, and has a fair demand for t.his purpose. The mine 
has usually been found in fair condition when examined, though. an 
improvement could be made in the quality of oil that is used for light, 
which makes a great deal of smoke. 
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STURM MINE. 

Located near Silverwood, on the ,Clover-Leaf Railroad. While this 
mine has been opened some time, it has been operated on a small scale 
until this yeax, when it passed under the control of the Silverwood 
Coal Company, who are now working about 26 men, and producing 
50 tons of coal per day. The underground works of the mine are in 
good condition, and the ventilation is excellent. A few minor pro­
visions of the law in respect to the equipment of the mine were not 
complied with when the mine was inspected, but they will be soon. 
The shaft is 51 feet deep. 

DUBOIS COUNTY. 

HUl'f'fINGBURGB MINE. 

Owned by L. B. Southard, Huntingburgh. It is located on the­
branch of the Air-Line Railroad, near the town. It W88 opened in 
1886 and has been operated ever since, mostly, however, in a small 
way. The shaft is 35 feet deep. Very little attention Was being paid 
to the mining law, and many recommendations were needed. Thete 
has nQt been a second visit made to see whether they have been com­
plied with or not. 

GIBSON COUNTY. 

OSWALT )1nn:. 

Located one mile north of Princeton, at the crossing of the E. & 
T. H. and the Kir-Line railroads. It is operated by the Maule Coal 
Company, of Princeton, Ind.; it is opened by Ii shaft 440 feet deep. 
A second outlet has been completed at this mine during the year, and 
a good hoisting arrangement has been pll1ClEd at the air~shaft. This 
h. a sepaxate engine, which i, supplied by 9team from thEr main 
bmlers. The surlilee plant of' thi. mine- ir 0tIe &I. the· 'best ,in the 
State, having a double Doisting mgine, 'Witlt U~2-inch cylinders 
CQ'tlpled ml'eci to a drum 8' feet in diameter. The eoal iff !'e1:"eened oV'er 
perlOmiied steel plateg {()'1" the- k:tpr ., th~ se:reenings being ele­
va.ted and :POIsed tbO'llrgh II 'ft'V'omng Mrfif1'l with ~ of three 
Merent mel!. The who-Ie 1C7'ftniDa" pJmri M ~ed 'br II:n' engine, 
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with a cylinder 10 inches in diameter with a 20-inch stroke. Seven 
different sizes of coal are made. Ventilation is produced by a fan 12 
feet in diameter, which produces a good current in the mine. The 
shaft is very wet, but in other respects is in a good condition. The 
coal is a very hard bituminous, from 61 feet to 7} feet in thickness. 
Entries and ,air-courses are driven 8 to 9 feet wide, giving a large area 
for air travel. While considerable fire-damp is generated in some 
parts of the mine, no accidents have occurred from this cause during 
the year. Part of the coal is mined by hand and part by machinery. 
The Y och mining machine, driven by compressed air, is used. 

GREENE COUNTY. 

ISLAND No. 1 MINE. 

Located one and one-half miles south of Linton, on the I. & V. 
Branch Railroad. It is the pioneer mine of Greene County, having 
been the first of any consequence opened in the county. It was opened' 
in 1883 and worked as a pick mine until 1892, when the company 
equipped it with the Harrison compressed-air machines and a rope 
haulage about 1,200 feet in length. The mine is also equipped with 
the shaker screens, which are found to be very effective in removing 
all the fine dirt or slack, and making a very desirable grade of lump 
coal. They have also put in the improved Prox & Brinkman self­
dumping cages. The capacity of the mine at present is 600 tons daily, 
giving employment to 100 men. When last inspected it was found 
necessary to order several changes in the mine to secure better venti­
lation, which was not good in some parts. This the company readily 
agreed to do. The depth of the shaft is 66 feet, and thickness of coal, 
as was given in the 1896 report, is 5 feet. 

ISLAND No.2 MINE. 

Located at Linton, one-half mile west of the town proper; it is 
worked by a shaft 95 feet deep. This is one of the most favorably 
situated mines in Indiana, as to railroad facilities, having a double 
tipple, one on the main line of the I. & I. S., and the other on the L 
& V. Branch R. R. The advantages of location are two-fold; first, 
their ab~lity to secure empty cars from either line, and that of sales 
and shipments Oil both roads. The. mine is equipped with the Harri­
son machines, 25 in number, and has a rope haulage on the south 
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side 2,200 feet in length, while the coal on the north side is hauled 
by mules, some of it a distance of 4,000 feet. The daily output at 
present is 1,200 tons. The coal, as has been previously reported, is 
{) feet in thickness, and of excellent quality for steam and domestic 
purposes. I have made two visits to this mine during the past year, 
and at both inspections found the mine in excellent condition. 

ISLAND V ALLEY MINE. 

Located two miles southeast of Linton, on the I. & V. Branch Rail­
road. It was opened in 1892 by a joint stock company, composed 
principally of miners, and has been one of the most successfully op­
erated mines in Greene County. It is worked by a shaft 52 feet deep, 
and has an excellent vein of bituminous coal 5 feet in thickness. The 
daily capacity at present is 350 mns, giving employment to 58 miners. 
When last inspected, an overcast was ordered put in on the west side, 
to assist the ventilation in that part of the mine, which was very poor 
at that time. This the company did, and the mine is now fairly well 
ventilated. 

FLUHART MIoNE. 

Located one and one-half miles southwest of Linton; it is worked 
by shaft 72 feet deep. This mine was opened in 1891 and ranks among 
the largest pick mines in Indiana. The output at present is 800 
tons daily, giving employment to 120 miners. This, however, is not 
its full capacity, owing to an insufficient number of miners to do the 
work. The mine is well equipped with improved screening machinery, 
also a number of coal bins for storing small coaL The coal is 5 feet 
thick and of excellent quality. When last inspected it was found 
necessary to request the air-courses to be cleaned out, and the brattice 
replaced in the main shaft to assist the ventilation, which at that time 
was poor in some parts of the mine. The. company promptly complied 
with the request, and the mine is now in fair condition. 

SOUTH LINTON MINE. 

Located one mile south of the town proper of Linton. This is a 
pick mine, worked by a shaft 81 feet deep, and was opened in 1893. 
It has a vein of bituminous coal 5 feet thick, and of excellent quality 
for steam and domestic purposes. This is one of the best regulated 
mines in Indiana. I have made two inspections of it during the past 

22-GEOL. 
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year and at each inspection found it in excellent condition, the law 
being complied with in every particular. The daily capacity at pres­
ent is 400 tons, giving employment to 66 men. 

SUMMIT MINE. 

Located one mile west of Linton. It is very favorably situated II 
to railroad facilities, having two switches, one from the I. & I. S. and 
the other from the I. & V. R. R.; thus giving it excellent shipping fa­
cilities and the additional advantage of securing empty cars from the 
two roads. This is one of the largest pick mines in Indiana, having a 
daily capacity of 750 tons, and employing 125 miners. It is worked 
by a shaft 95 feet deep and has an excellent vein of bituminous coal 
5 feet 4 inches thick. 'l'his company suffered a very considerable 10118 
in the early part of last March, owing to the heavy rainfall wh.ieh 
flooded the mine and caused the man-way to cave in, which, when 
cleaned out and stairway replaced, cost several hundred dollars. At 
the last inspection the mine was in a fair condition. 

TEMPLETON MINE. 

Opened in 1892. 'fhis mine is situated within the corporate limite 
of the town of Linton, and' about three-fourths of a mile from the 
town proper. It is located on a branch of the I. & I. S. R. R. It is a 
pick mine, worked by a shaft 52 feet deep, with a vein of bitumin01Ul 
coal I) feet thick. During the past year the mine has been materia.lJ:y 
developed. One year ago about 40 men were employed, with a ca.­
pacity of 250 tons per day, and there are now employed 112 miner&, 
with a capacity of 750 tons per day. I have made two inspections of 
the mine during the past year, On the last inspection it was found 
necessary to order some changes made to promote ventilation, wh.ieh 
order was promptly complied with, and the mine is now in good con­
dition. Among oth~r improvements made, with a view to the safety 
of the mine within the last year, there has been an escape shaft sunk 
and equipped with a stair,way, as p~ovided by the law. 

KNOX COUNTY. 

BICKNELL MINE 

Located at Bicknell, on the 1. & V. Railroad. At present it is op"­
erated by the Bicknell Co-Operative Coal Company, and is opened by 
a shaft 97 feet deep, sunk in 1890. The present production is a.bout 
140 tons per day, of a fair quality of bituminous coal .. The roof is 
good and no timbering is required in the narrow work. The mine has 
always been found in excellent condition when inspected. 
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EDWARDSPOR'l' MI~E. 

Located one mile northeast of Edwardsport, on the I. & V. Rail­
road, and is operated by the Edwardsport Coal Company of Indianapo­
lis, Ind. The opening was originally made in 1894 by a slope, and the 
coal was brought to the dump by mules. During 1896 a shaft 45 feet 
deep was sunk and the coal is now brought out by that opening, the 
slope being used for' an escape way. The mine is in excellent condi­
tion, except that at the point where the shaft was sunk the coal had 
been previously mined. This makes the pillar very weak at the bot­
tom of the shaft, and may cause trouble in the ~ture. However, 
every possible precaution has been taken to prevent this by putting 
in heavy timber, and it is likely to stand for years. The present out­
put is 1'15 tons per day, of excellent bituminous coal. The vein con­
tains two thin veins of clay near the middle of the coal, but the dirt 
ill easily separated. No timber is used in the narrow work,and the 
air-courses are not kept clean,but a good current of air is kept in cir­
culation. This is produced by a fan at the main shaft. The tipple 
is located 530 feet from the shaft, and a gravity plane is used to take 
the coal from shaft to the tipple. 

PROSPECt' HILL MINE. 

Located near the city of Vincennes. It is op~rated entirely for local 
trade, having no shipping facilities. This mine has given us a great 
deal of trouble during the year, owing to the fact that it had 
no second outlet. An escape shaft had been begun some years since, 
but work on it had been abandoned and the mine worked with such 
a small force of men that its completion had never been undertaken. 
The experience of 1896 convinced the manager, Mr. F. Clarke, that 
to make the mine profitable more men must be employed, and he let 
a contract early in the Summer to have the escape-way completed. 
The 'contractor failed to do the work, and finally men were employed 
by the day, and the work was completed about December 1st. On 
several occasions we were informed that more than ten men were 
being employed in the mine at one time, and, on August 4th, we 
found nearly twice that number. On the promise of the manager that 
the offense would not be repeated, we did .not prosecute the company 
for this violation. As far as we have been able to learn, the promise 
was kept, and two shifts of men, working night and day, kept the 
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trade supplied. The probabilities are that this mine will be devel­
oped 'considerably during the year 1898, as means of ventilation and 
hoisting facilities will be greatly improved by the opening of the sec­
ond shaft. 

MARTIN COUNTY. 

THE BEDFORD COAL COMPANY'S MINE. 

Located at Tunnel Switch, on the E. & R. Railroad, is the only mine 
in this county employing over ten men. It is a drift opening, and has 
natural drainage;~o steam power is used about the mine. The coal 
is of excellent quality, and has good roof and hard bottom, requiring' 
very little timber. The vein is from 30 to 36 inches thick. Ventila­
tion is produced by a furnace, and, while the current is not strong, 
working places were all found to be clear when inspected, November 
26th. There are two other veins showing in the hill where this mine is 
located, both of good quality, but are thin-22 and 28 inches, re­
spectively. 

OWEN COUNTY. 

LANCASTER No. 4 MINE. 

Located near the west line of Owen County, about three miles east 
of Clay City. It is operated by the Lancaster Coal Company, of which 
John Andrews, one of the first operators in the block coal field of 
Indiana, is President. The mine is connected with the E. & I. Rail­
road by a switch three miles in length. Its present capacity is about 
100 tons per day. The coal lies near the surface, the shaft being but 
20 feet deep. It is a hard coal, of good quality, and is known as the 
semi-block, as is all coal in the vicinity of Clay City. In thickness it 
is from 3t feet to 5 feet. Being so near the surface, the roof is soft 
and requires a great deal of timber. In spite of this fact, the mine 
is in good condition, the air-ways being kept clean and a good current 
of air being circulated. This is the only mine in Owen County within 
the provisions of the law; and it will not last very much longer. 
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PARKE COUNTY. 

Cox No. 3 MINE, 

Located near Coxville, on the C. & I. C. Railroad. It is owned and 
operated by the Brazil Block Coal Company, of Brazil, Ind. The 
equipment of this mine for handling coal and preparing for market 
is the best in the State, being fitted with a screening and washing 
plant, which is described at length in another part of this report. The 
coal is mined by machinery. 'l'wenty-one Harrison and one lngersol­
Sergeant machines are used, driven by compressed air. Two Norwalk 
compressors, each of 125 horse power, are a part of' the plant. The 
coal is of the average quality of the HL" seam, as found in different 
parls of this State. It averages 6 feet in thickness, separated into two 
strata by a clay band from 2 to 4 inches in thickness. This gives a 
good height for haulage-ways and air-courses. The roof consists of a 
gray shale, which falls in slabs when acted upon by air current. This 
makes it very expensive and difficult to keep traveling roads and air­
ways safe, but no accidents to persons have been reported as having 
occurred from uIl;safe roof in such places, which speaks well for the 
management. Ventilation is provided for by two fans, one at the 
main shaft and one at the No.1 shaft of the company, which is located 
1,200 feet from No.3, and is used as an escape-way for the present 
works. A good current of air is maintained in all entries, and all 
working places are clear. No recommendations were necessary when 
the mine was last inspected. 

OTTER CREEK MINE. 

One mile northwest of Carbon, on a switch constructed from the 
Big Four Railroad. It is operated by the Brazil Block Coal Company. 
The works at present are in the upper'vein of block coal, which is 
reached by a slope, and lies above water level. The bottom vein was 
reached by a shaft here, but this is now IDled with water and has not 
been used for over two years. The roof in the vein now being worked 
is very bad, as a general thing, and as the bottom is a soft clay, and a 
good deal of water is found in the mine, plenty of timbers are needed 
to keep the entries and air-courses open. This is being accomplished 
in such a way as to prevent accidents and keep the mine well venti­
lated. But little work has been done here during the year 1897. 
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LYFORD No.2 MINE. 

Located near Lyford Station, on the C. & E. 1. Railroad. It is op­
erated by the Calumet Coal Company, of Chicago, Ill.; has been open 
for several years, but has been idle II great deal of the time. Since the 
beginning of this year this mine has run as steadily as others in the 
bituminous district of this State. It is equipped to produce a, large 
output, having a railroad track on each side of the shaft, with a full 
outfit for the handling of coal on either. Since starting this year, 
howev~r, self-dumping cages haTe been put in, which are available 
only on one side. The present output is about 500 tons per day, 
which is mined by seven Harrison machines, operated by compressed 
air. The escape shaft has been provided with a stairway during the 
year. The coal is of the same general character as that at Coxville, 
with like material about 61 to "{ feet in thickness, and has about 4 
feet of gray slate overlying it. This cuts and falls when acted on by 
the air, until a stone is reached which requires no timber, but as the 
handling of so much dirt is expensive, different means have been tried 
to hold it. The only one that has proven successful so far is to leave 
enough coal to keep the air from the roof. Where this has been tried 
no breaks have occurred yet, though some of the work has stood a 
great deal longer than was necessary to show the failure of other plans. 
If that slate can be kept up, it will greatly reduce the cost of working 
this vein of coal here and elsewhere. This mine was found to be in 
good condition in all respects when last inspected. The No.1 Mine 
of this company has not been in operation since February, when the 
shaft tower was burned. It has been rebuilt, but no work has been 
done underground. 

PARKE No. 8 MINE. 

Located one mile northwest of Rosedale, operated by the Parke 
County Coal Co., of Rosedale,Ind. It is the same coal field as Cox No. 
3, and remarks made as to underground condition apply here. This 
mine has a switch from the T. H. & L. Railroad from Rosedale, and 
from the C. & I. C. Railroad at Coxsville; is equipped with self-dump­
ing cages and has a capacity at present of 500 tons per day; but this 
could be greatly increased. The coal is mined .by Harrison machines, 
driven by compressed air, furnished by three 125 horse power Norwalk 
compressors. Twelve machines are in use at present, but 20 moreare 
available when neede-3. The shaft is 125 feet deep, and coal is 
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brought to the bottom by a rope haulage of 900 feet in length. The 
haulage roads and air-courses are timbered where it seems necessary, 
but where air-courses areJ10t used as haulage-ways, very little atten­
tion is given to.them, and they are generally found in bad condition, 
and the ventilation of the mine defective. The escape-way is through 
No.6 shaft, which has recently been abandoned as a hoisting shaft. 
They are 2,100 feet apart. When inspected, December 15th, though 
the fan was running at a high ~ate of speed, the ventilation was found 
to be 'very defective. I hope to be able to report improvement soon. 

MECCA No. 1 MINE. 

Located at Mecca, on the C. & I. C. Railroad. It is operated by the 
Otter Creek Coal Company, of Brazil, Ind. During the year an elec­
tric plant has been installed, consisting of a 30-horse-power dynamo, 
an electric motor for haulage and a power drill. The motor is not 
heavy enough for the work that it was expected to do, and is being 
operated over only a part of the distance it was intended to work upon. 
On my last visit some work was being done with a view of remedying 
this. Two veins of coal are being worked at this mine, but the upper 
vein seems to lie in pockets, and is reached by tunnels at two different 
points in the mine. The distance between the veins is from 4 to 10 
feet, of a rather soft material. This mine has worked quite a distance 
from the shaft, and the motor is intended to haul coal about 2,600 
feet. The roof in the greater part of the mine is so that it is not 
difficult to keep the roads open, and, with more power, the electric 
haulage would be a success. There are heavy grades and many curves, 
however, which require a great deal heavier motor than would be 
'needed on a straight road. The coal in this mine is a'hard bituminous, 
of good quality. It is mined by blasting without undercutting. All 
the work is done by hand except that accomplished by one electric 
driB. The output of the mine is about 150 tons per day. The mine 
is well ventilated in all of the working places. Only one fan is in 
llse, but another is in place and can be put in operation at any time it 
should be desirable. 

CRAWFORD No.1 MINE. 

Located two miles northeast of Carbon. It is operated by the Craw­
ford Coal Company, of Brazil, Ind.; is a block coal mine, working in 
both of the principal veins of this . c~aracter. The bottom vein is 
reached by a shaft a5t feet in depth, while the upper vein lies under 
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the hill to the south of the shaft and is worked through a drift. The 
total output of the mine at present is 476 tons per day. Each ~ein is 
worked independently of the other with respect to ventilation and out­
lets, each having a fan and separate escape-way. Tpe roof overlying 
the upper vein seems to be a b:dttle, hard pan, which, when it is 
allowed to fall, permits water to run into the mine from the surface, 
and the cracks do not close themselves, as is usual with the strata 
which overlies the coal in other places. This makes a great deal of 
trouble in the mine. In other respects this mine differs but little 
from other mines in the block-coal district. However, in spite of the 
fact that it usually runs very irregularly, I have always found this 
mine well ventilated, and the roadways well timbered and in good 
condition for hauling coal upon. The last inspection was made by Mr. 
Epperson, on November 10th, and was no exception to this rule. 

McINTOSH MINE. 

Located on the Coal Bluff Branch of the C. & 1. C. Railroad, three­
fourths of a. mile northeast of the Brazil Block Coal Company's No. 8 
Mine. It is owned and operated by 1. McIntosh & Co., Brazil, Ind. 
The shaft is 127 feet deep to the bottom vein of block coal, the upper 
vein having been exhausted. The most of the thick coal has been 
mined, and there is very little being worked in the mine over 3 feet 
in thickness. The roof is good and the bottom fairly hard, giving 
good roads generally in the mine. Very few pillars are being removed 
from the bottom vein yet. The ventilation has generally been found 
good in this mine, but, on .my last visit, several places were found 
where doors and stoppings are needed to carry the air to the working 
places. The mine boss promised to remedy this soon. 

STANDARD MINE. 

One-fourth mile west of the above. It is operated by the Standard 
Coal Company, of Terre Haute, Ind. Both of the regular veins of 
block coal are being worked. The coal from the upper vein is lowered 
by a drop shaft to the workings below, and all the output is hoisted 
from the Same landing. The car serviee from the C. & S. E. Railroad 
proved so unsatisfactory that during the year a switch has been se­
cured for this mine from the C. & 1. C. Branch, thus giving an outlet 
by two different routes. The latter switch was not finished on my 
last visit to the mine, November 9. But little work had been done in 
the upper vein at that time. The places that were open there were 
very wet. The bottom was in good condition, well ventilated and. 
safely timbered. 
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COLUMBIA No.. 1 MINE. 

Formerly known as Superior No.1, is located one-fourth of a mile 
north of the above. This mine is being operated in the upper vein 
of block coal, has a bad roof, dips and rises are irregular in pitch and 
direction, and makes a great deal of water. This renders it ditlicult 
and expensive to maintain haulage roads and air-courses, and I have 
usually found the ventilation defective. During the past year, how­
ever, a great improvement has been made in this respect, and on my 
last visit, November 9, I found the ventilation much better than at 
any previous time. A large part of the mine is being finished, and 
when this is cut off it will be easier to keep the rest of the mine in 
good condition. This mine and Columbia No.2 are owned by Zeller, 
McClellan & Co., Brazil, Ind. . . 

COLUMBIA No. 2 MINE. 

Located one-half mile southwest of the above. It is owned by the 
same company. It is arranged to ship coal on both the C. & S. E and 
C. & I. C. railroads, having a separate screening outfit, scales and 
switch tracks from each road. The capacity is about 400 tons per 
day. There are no special features worthy of notice in the condition 
under which it is operated, except that possibly the roof in the upper 
vein is worse than usual, and a great deal of. timber is necessary. 
The entries are well taken care of, but a great deal of dirt is allowed 
to accumulate in the air-courses. As the works have not been ex­
tended very far yet, a good current of air is being circulated around 
the regular air-ways, but it does not seem to have force enough to 
clear out smoke where work is being done any distance in advance of 
the current. All entries in the top vein were smoky, and a great 
many rooms where a good current of air was passing the mouths of 
the room. I think a great deal of this was due to bad oil. I found the 
bottom vein workings well ventilated and safe. 

PERRY COUNTY. 

CANNELTON MINE. 

Located three miles northeast of Cannelton. It is operated by the 
American Cannel Coal Company. The mines have been operated here 
by this company for many. years; in fact; they were among the first 
opened in this State. The coal lies in the hills above water level. 
Two of these have been worked out and abandoned; except that a 
haulage-way is maintained through them, through which all coal that 
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is mined is drawn by mules. The present works are quittJ extensive 
, but there is very little being done now except to remove pillars. Ven~ 

WaHon is produced by a furnace, and this is the only extensive mine 
in which I have seen this method successfully employed .. I found 
good air in all parts of the mine on my inspection, December 21, 1897. 
The daily capacity is about 160 tons, eight mules being used. The 
coal is hauled by mules through the tunnels mentioned above, to the 
dump, a distance of one and one-fourth miles. It is there dumped 
into hopper cars, which are taken to the river by a small locomotive, 
and lowered by a self-acting plane to a tipple and loaded on boats. 
The greater part of the product is sold for the use of the steamboats. 
Some, however, is 'used for local trade in the town, but there are 
several country mines in competition for this market. 

TROY Mr:SE 

Located one-half mile above the town of Troy, on the Crnnelton 
Branch of the Air-Line Railroad. It is operated by nergenroth Bros., 
and was opened in 1887. The daily output is about 50 tons, which is 
nearly all sold to boats on the Ohio River. The shaft is 50 feet deep, 
being sunk most of the distance through a massive sandstone. The 
roof and bottom are both hard, so that there is but little danger in 
working the mine. The coal is about 3 feet thick and of a ved good 
quality. Ventilation is provided for by a furnace, which, h~*ever,

I 

was not in operation when the mine was inspected, on D'!lcembe~ 21st. 
There was a good current of air passing through the miLle, being pro­
duced by natural ventilation between the two openings. The 'mine 
was not running on my last visit. I 

PIKE COUNTY. 

PETERSBURUH MINE. 

Owned by the J. Wooley, Jr., Coal Company, of Evansville; is 
located near the south limits of the town of Petersburg, on the Ei & I. 
Railroad. It was opened in April, 1896, but empl?yed but fewl men 
during that year. The -production is 170 tons per day, mine-run.: The 
shaft is 52 feet deep, and there is about 5 feet of clean coal, of.~ fair 
quality. It is driven on a very irregular plan, entries being fromlS to 
12 feet, and rooms from 18 to 22 feet wide; this caUSes pillars ~o be 
of irregular thickness, and they are expcct;d to be lost. Ventil~tion 
is furnished by a steam jet, which seems to furnish sufficient ait for 
the workings at present. A second outlet will be n.ecessary during the 
coming year. I 

, 
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AYRSHIRI<J MINE. 

lJOcated on the main line of the Air Line Railroad; is owned by 
David Ingle, of Oakland City. It is equipped with self-dumping 
cages and a roller screen to make nut coal from the coal that goes 
through the stationary screen. The capacity is about 600 tons per 
day. The coal is hoisted through the shaft, 22 feet deep, and is 5 feet 
thick of an excellent quality of bituminous coa~, with a good roof and 
soft bottom. Very little timber is needed in the entries, but large 
pillars are left, containing about one-third of the total amount of coal 
in the vein. This keeps the roof good and the air-courses open, 
though haulage roads are muddy. The ventilation is produced by a 
fan and is good in all parts of the mine. A large proportion of the 
coal is nut and slack, and miners consider 33 cents per ton for mine­
run coal the equivalent of 60 cents for screened coal. 

HARTWELL MINE. 

Located near Augusta, on a branch of the Air Line Railroad, five 
miles long. It was built in 1894, when the mine was opened, and is 
operated by the Cabel. & Kaufman Coal Company, of Washington, 
Ind. It is opened by a drift and has a capacity of 70 tons per day. 
An electric plant has been installed here during the year, and one 
lVlorgan-Garilner chain machine is now in operation. Six mules are 
used in hauling the coal from the mine. The coal is 4t feet in thick­
ness, but contains a good deal of impurity in the way of sulphur and 
dirt. V cntilation is provided for by a small fan, 'which produces a 
good current of air. The engine house and tipple were burned during 
the year, but have been built more extensively than before the fire. 

BLACKBURN MINE. 

Owned by the S. W. Little Coal Company; is located at Blackburn, 
on the E. & I. Railroad. There is one of the most complete screening 
outfits here that is to be found in the State. Perforated plates 12 
feet long by 4 feet 4 inches wide are used. For making lump coal the 
perforations are 4 inches in diameter and the nut coal screen has per­
forations 2t inches in diameter. rrhcy are so arranged with double 
eccentrics that all jar from their motion is neutralized. The method 
by which this is accomplished was designed by Mr. S. W. Little, of 
Evansville. Space will not permit a full description of the arrange· 
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ment here. The production of the mine is 300 tons per day. The 
main opening is a slope 475 feet in length, the coal being brought up 
by steam power. The escape-way is also a slope 400 feet in distance 
from the'main opening. The grades in the mine are easy, with fairly 
.hard fire-clay bottom, making the maintenance of good haulage roads 
comparatively easy. The coal is a hard bituminous, 7! feet thick, with 
a good black slate roof. Entries are driven from 8 feet to 20 feet in 
width and stand without timbering. There being no falls of roof, air­
courses are kept clean, giving a good passage-way for air. Rooms are 
driyen 25 feet wide, with pillars 7 feet in thickness, and no attempt is 
made to remove the coal from room pillars. The ventilation is se­
cured by a fan located at the old slope, 475 feet from the new one. 
This fan is 10 feet in diameter, driven by an engine whose cylinder 
is 7 inches by 12 inches, which produces a good current of air, which 
is carried fairly well to the working places, 

LITTLE'S MINE. 

Owned by the same company, located at Little's Station, on the E. 
& I. Railroad; was opened 1887. Its present capacity is 600 tonI!! per 
day. It is opened by a shaft 80 feet deep. The mine is comparatively 
dry and has a hard bottom, the only drawback to the haulage being' 
the uneven bottom, and the grades are light compared with other 
mines in the State. The coal is a fair quality of bituminous, 6i feet 
thick, with an excellent roof and slate bottom. Entries are driven 
from 8 to 12 feet wide, and the height of the coal. No timbering is 
required. Air-courRes are in good condition and kept clean. Rooms 
are from 24 to 30 feet wide, well timbered, and pillars 12 feet thick are 
left to support the roof. A splendid man-way communicate~ with the 
escape shaft, which is available at all times to the employes. A fan 
10 feet in diameter, located at the escape-way, furnishes an excellent 
current of air, which is well conducted around the faces of the entries 
and rooms. About 100 men are employed, under the management of 
Andrew Dodds, mine foreman. . 

CARBON MINE. 

Located one mile west of Ayrshire. It is operated by William A. 
Jackson, of Oakland City, Ind., and was opened in 1894. It is de­
veloped through a slope HiD feet in length. The coal is 4 feet ahd 4 
inches in thickness, and of an excellent quality of bituminous. The 
roof is a black slate and requires no timber to keep it safe in entries. 
This is well attended to. Air-courses are kept clean and the ventila­
tion, produced by a.furnace, is fairly good. 
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SULLIVAN COUNTY. 

STAR MINE. 

It is located at Gramercy Park, on it branch of the E. & T. H. Rail­
road; owned and operated by Harder & Hafer Coal Company, and is 
worked by a shaft 120 feet deep, with a vein of bituminous coal 
5 feet in thickness. This is one of the best-equipped mines in the 
State, having the Prox. & Brinkman self-dumping cages; also the 
latest improved roller screens for screening the small coal. It is an 
electric machine mine, the Morgan-Gardner machine (six in number) 
being used. On my last inspection they were running the machines 
night and day. Eighty-five miners were employed, with a capacity of 
700 tons daily. The mine is also well regulated in way of ventilating 
apparatus, an overcast being provided for every pair of cross-entries,. 
thereby doing away with doors on the entries and making a saving 
of no small consequence in way of expenses; and also providing a fresh 
current of air for each pair of entries. I have made two inspections 
during the year, and at both visits I found the mine in good condi­
tion. 

JUMBO MINE. 

It is located at Jackson Rill, on the E. & T. H. Branch Railroad, 
which leaves the main line at Farmersburgh. This mine ceased oper­
ating on September 16th, 1897, by reason of a fire, which destroyed 
all the buildings and damaged the machinery to a great extent, en­
tailing a great loss to the company. The company rebuilt and re­
sumed operation on October 15th, the same year. The mine is worked 
by a shaft 24 feet deep, with a vein of bituminous coal 5 feet 8 inches 
thick and of good quality. It is a machine mine, in which the Harri­
son machine is used, 15 in number; employs 69 miners, and has a ca­
pacity of 500 tons daily. It is equipped with Prox. & Brinkman self­
dumping cages, and is ventilated by two fans, one on each side of the 
shaft. At the last inspection it was found in a very satisfactory con­
dition. 

CURRYSVILLE MINE. 

Located one mile north of Shelburn, on the E. & T. H. Railroad. 
It is owned and operated by the New Currysville Coal Company; 
worked by a shaft 260 feet deep, with two veins of bituminous coal, 
the upper being 3l feet and the lower 5l feet in thickness. This is the 
oldest mine on the E. & T. H. Railroad, having been opened in 1867, 
when the top vein was worked quite extensively. Some years later 
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the shaft was opened to the bottom vein, and the top abandoned; and 
it has been worked but very little since that time. Mr. Herbert 
Wooley, the superintendent, however, opened it in 1896, in order to 
get a few sample cars of the clay that underlies the coal, which he 
shipped to Evansville to have tested. I have not been able to learn 
the result of the test. The mine is worked partly by Rarriso;} ma­
chines (three in number) and partly by hand. At my last inspection, 
made November 23d, it was in fair condition; 21 miners were em­
.ployed, with a capacity of 120 tons daily. 

PHESIX MINES No 'Ii 1 AND 2. 

Located at Alum Cave, on the E. & T. H. Branch Railroad. This 
mine ranks among the largest machine mines in the State, the Ham­

. son compressed-air machine being the kind used; but the company 
have lately begun the work of putting in an electric plant, and intend 
mining and hauling their coal at No. 1 shaft by electricity. This 
mine is also well equipped in hoisting and screening machinery, hav­
ing the Prox. & Brinkman self-dumping cages and the latest improved 
roller small-coal screens, together with a large washer, making it the 
most complete small-coal arrangement in the State .. The No.2 mine 
is a slope mine, and is worked by hand. The coal is hauled from the 
bottom of the slope by rope to the surface, and then hauled by mules 
through the west side of the No. 1 to the bottom of the shaft, the 
coal from both mines being hoisted through the same opening and 
dumped together. The coal at both mines has an average thickness 
of 6 feet. I have made two inspections of each mine during the year, 
and at each visit found them in excellent condition; employing 76 
miners at No. 1 and 22 at No. 2 mine, with a capacity of 800 tons 
daily. 

HYMERA MINE. 

Located at Hymera, on the Farmersburgh Branch of the E. & T. H. 
Railroad. It is owned and operated by Harder & Hafer, of Chicago, 
Illinois. It is a shaft opening 55 feet deep, with a vein of bituminous 
coal 5 feet 6 inches in thickness. This is one of the most costly­
equipped mines in the State, having the Prox. & Brinkman self-dump­
ing cages and the latest improved screening machinery, with electric 
mining and hauling machinery. The lIorgan-Gardner machines (1 in 
number) are in use mining the coal, and two large motors for hauling 
the same. 
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There are employed 51 miners, with a daily capacity of 225 tons. 
At the last inspection the ventilation of the mi:l'le' was in a very bad 
eondition, so much so that several changes were ordered to improve 
the same. It should be said, however, in extenuation of this seeming 
mismanagement, that the mine had been idle for some time previous, 
ad had recently changed ownership. 

SHELBURN MINE. 

Located at Shelburn, on the E. & T. H. Railroad, and is worlred by 
a shaft 240 feet deep, with a vein of bitnrilinous coal 51 feet thick. 
It is a machine mine, in which both the Lehner and Harrison ma­
chines are used. There are 28 miners employed, with a capacity of 
200 tons daily. During the year the ventilating fan was moved from 
the No. 2 to the No. 1 Mine, and hoisting of coal from the latter has 
been suspended since that time. The two shafts are connected under­
ground. This should give good ventilation, if air-ways were placed 
iB proper order. At the last inspection the ventilation was poor, and 
necessary changes were ordered to remedy the same. This is one of 
the few mines in Indiana that generates fire-damp in quantities which 
make close attention to the ventilation apparatus necessary. By 
enactment of the last Legislature it became imperative on the part 
of coal companies to file maps of their mines with the Inspector of 
lIines. The Shelburn Mining Company failed to do this in the re­
qllired time, and the Inspector employed a surveyor to do the work. 
A copy of the map is now filed in the Inspector's office. 

BUSH CREEK MINE. 

Located three miles east of Sullivan, on the I. & I. S. Railroad, 
and is owned by Thomas Watson, of Chicago, illinois. At the time 
of my last inspection this mine was idle,. and remained so until Octo­
ber, 1897, when operations were resumed. again and continued until 
November 25th. It again lapsed into idleness, and remains so at this 
time. I hav6.made one inspection, on November 19th, when I found 
the mine in a very unsatisfactory condition, chiefly owing to a long 
period of idleness. Orders were given to make the necessary changes, 
which the company readily agreed to do. 

FREEMAN MINE, OR BRIAR HILL 

This mine is located one-half mile southeast of the town of Dugger, 
on the 1. & I. S. Railroad. At the time of my last report the mine was 
being operated on a very small scale, there being only 8 men employed, 
those being the lessees of the mine at that time. Since that time th9 

.. 
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mine has changed hands, and is now leased and operated by the Lyon­
ton Coal Mining Company. 'j'here are now employed 35 miners, with a 
capacity of 125 tons daily. I have made one inspection during the year, 
and found the mine in good condition, and a full compliance with the 
law. This mine is equipped with the Prox. & Brinkman self-dumping 
cages, a roller screen for small coal, and a storage capacity of three 
60-ton small-coal bins. 

BUNKER HILL MINE. 

Located four miles east of Sullivan, on the I. & I. S. Railroad. Dur­
ing the past year I have made two inspections of this mine, and found 
it in an excellent condition. It is worked by a shaft 72 feet deep, 
and has a vein of bitllIuinous coal 41 feet in thickness, of good quality. 
While the mine is not equipped with modem machinery, yet it is one 
of the best laid-out mines in the State. Its capacity at last inspection 
was 100 tons daily, with 35 miners employed. This, hOwever, is by 
no means the full capacity of the mine, which at that time was limited 
by scarcity of miners. 

V ANDERBURGH COUNTY. 

DiAMOND Mum. 

Near the north city limits of the city of Evansville, on the String­
town road. It is operated by the Diamond Coal Company, and does 
an exclusively local trade. This, as are all mines in this county, is 
opened by a shaft to a vein of bituminous coal, that runs about 4 feet 
in thickness. It is a fair quality of steam and domestic coal. OWing 
to the competition from outside coals, none of these mines are very 
largely developed. About 90 tons per day are being produced at this 
mine. The company have been trying all summer to arrange their 
escape-way so that men can be taken out of it, but claim that they 
have been delayed by the failure of machine shops to furnish the 
necessary machinery on time. All of it was on the ground but a 
drum when I made my last inspection, and the manager promised that 
it would be in operation before the end of the year; but it has not 
been so reported. 

UNION MINE. 

One-half mile southeast of the above. .It is operated by the Evans­
ville Union Coal and Mining Company; was opened in 1891, and has 
been working some ever since. It is at present producing from 40 to 
60 tons per day. An escape shaft was completed to this in 1896, and 
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the machinery with which it was sunk is still in the place, giving an 
available means of egress. The roof is a black slate,which cuts very 
badly after the coal is removed. The bottom is soft, and, water being 
allowed to lie on it, it becomes very muddy, and the hauling roads 
are in bad condition. 

FIRST AVENUE MINE. 

The improvements of this mine, noted in my report of last year, 
have been continued, and the mine is now in a fair condition. There 
is an indictment against the manager of this mine for violation of the 
law' requiring an avail!ible means of escape besides the main hoisting 
shaft. No other complaint came to me of the condition of the mine. 

SUNNYSIDE MINE. 

This is the only mine in Vanderburgh County where mining ma­
chines are in use. Those of both the Harrison and Sergeant type are. 
used. The production has been steadily increasing during the past 18 
months, till now it has a capacity of 425 cars, which will average about 
one ton each. The shaft is 265 feet deep and is in good condition, 
but the tower and dump-quildings need repairing to conveniently 
handle the increase in output. The coal is all handled by mules, 
though the distance from the inside to the shaft bottom is 2,700 feet. 
For that distance the air has to be carried through old works. The 
ventilation is excellent, though the total volume is not so large as I 
have seen in other mines employing the same number of men. 

UNITY MINE. 

Was worked but a very little during the year. During the summer 
it was sold to a stock company, who intended to develop the north 
side of the mine, but dissension among the stockholders has delayed 
the work so that but seven men were employed when I visited the 
mine, December 18; and I made no inspection. 

INGLESIDE MINE. 

LocatM near the Ohio River, just below the city limits of Evans­
ville. It is owned and operated by the John Ingle Coal Company. This 
is the oldest mine in the State, being opened in 1858, and has f'xca­
vated a large area. Besides the local trade, the mine is convenient to 
the river and to the I-I. & N. Railroad, on both of which shipments are 

28-GEOL. 
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made. Coal is brought to the bottom of the shaft by a tail-rope haul­
age system, 3,000 feet in length. The other conditions are much the 
same as other mines in the county, except that very little trouble is 
experienced from water. I have always found this mine in good con­
dition and complying with the mining law, except in respect to aD. 

escape-way. A second outlet is provided by a shaft a quarter of a mile 
from the main shaft, but no means are provided by which men may 
enter or leave the n;tine &t the seeoRd shaft. As long as the law re­
quired a. stairway in the escape-way, I took no Bte~ to enforce it, as, 
by obstructing the air, it would have done more hann than the cil"­
cumstances warranted for the possible good. The law now giving, 88 

an alternative, a hoisting apparatus, and the company having bcguR 
to arrange for this before, but failed to complete it, I have caused an 
indictment to be found against them in the Circuit Court, which is 
now pending. 

VERMILLION COUNTY. 

FERN HILL MINE. 

Owned by the Hazel Creek Coal Company, of Clinton, Ind. It is 10-­
eated on a branch of the C. & E.I. Railroad,about one mile west of the 
town of Clinton. This mine has been in operation a number of yeal'8, 
and the underground works are quite extensive. Its capacity is about 
GOO tons per day, equally divided between lump and screenings. The 
coal is hoisted through a shaft 48 feet deep, and the second outlet is 
by a slope separated from the main entrance about 100 feet. }fen and 
mules use this way exclusively for entering and leaving the mine. 
'The main entry is driven double Width, and has double track for 
1,400 feet. There are very few heavy grades, and coal is brought from 
th.e workings to the bottom of the shaft without change in the make­
lip of the "trips," or of the mules pulling them. The roadbed is hard 
and dry, which makes the work a great deal easier on animals than 
'when water and mud is on the road. The coal mined here is a good 
quality of bituminous, 5 feet in thickness, with a hard slate for a roof. 
Large howlders, known as "nigger-heads" among the miners, are fre­
quently found,. These often fall, leaving "pot-holes" in the roof, and 
are very difficult to handle, as the material of which they are composed 
is so hard that it is almost impossible to break them. Some instances 
have occurred where they lay so far down into the coal as to cause 
entries to be turned to pass around them. Bottom is taken up to give 
entries a height of & feet 3 inches. They are driven in pairs 7 feet 
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wide, with pillars 18 feet thick between them. Rooms 21 feet wide, 
pUJara 9 feet thick. Room pillars are not saved. 'fhe cast side of the 
mine is worked out and abandoned, ,and a great deal of black {lamp 
is given oil from these abandoned places into the air cir('ulllting 
through the mine, which makes it very difficult to secure good Tend­
lation. In addition to this, I have nearly always found a very poor 

. quality of oil burned in the mine, especially by drivers. At the time 
of my 'last visit 18 mules were being used. All of these came to the 
bottom of the shaft with their loads. On the main entry the air was 
so strong that ordinary oil would not hold a light; so drivers burned 
8 mixture of coal oil. When they went to the working places they 
left a trail of smoke behind them which would hang until their next 
visit. Many miners ,;;ay that as they have to suffer from the smoke, it 
is of no use to burn pure oil themselves, and buy the cheapest they 
can get and add to the difficulty. The result is that in spite of a good 
current of air, few places in the mine are in a condition fit to work in. 
The same facts are found at other mines in the State, but at none to 

. 	 ilO great an extent as here. The mine is ventilated by a 12-foot flln, 
and sends a sufficient quantity of air into the mine to supply a great 
many more men than I ever found employed there, but from the 
causes noted the ventilation is usually very poor. 

BROUILLET'S CREEK MINN. 

Owned by the Brouillet's Creek Coal Company. It is located one­
half mile south of the above. '1'his mine has heretofore becn reported 
as the Indiana Bituminous Coal Company's No. 1 Mine. The present 
eompany was organized during this year. During the year 1806 the 
mine was remodeled, and it is one of the best-equipped mines in the 
State. Sel£-dumping cages are uscd, and about the only set of track 
acales at a coal mine in the State that are of sufficient st:rength and 
length to handle the largest coal ears without especial effort. A:re­
volving screen is used to make nut coal, the BCTeenings being elevated 
for that purpose. A 10x12 engine furnishes the power for this work. 
The total production at the time of my last visit was 700 tons pcr 
day, with a fair prospect of an increase in the near future. The shaft 
is 60 feet deep to the same vein of coal as is worked at the Fern Hill 
Mine, and what is said in regard to coal, roof and bottom there, ap­
plies equally to this mine. Coal is taken from but one side of the 
shaft, and, to facilitate handling it. a track has been made Ilround the 
abaft at the bottom. the empty cars being taken from the cllge on the 
east side, and pushed around to the west side to be taken into the 
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works. The main entry has a double track, and the mine is developed 
on the double-entry system. V cntilation is by a fan at the hoisting 
shaft, which supplies a good current of air to all parts of the mine. 
The only defect found on the last inspection was at a point where the 
works had broken into those of the Fern Hilllline, where a great deal 
of black damp was found. 

TORREY No. 4 MINE. 

Owned by the Torrey Coal and lIining Company. It is located near 
the town of Voorhees, 3t miles northwest of Clinton. The equipment 
of this mine is in good order, as all the buildings about the shaft were 
burned on June 12th, and the machinery was badly damaged and 
had to be completely overhauled. The boiler and engine room has 
been replaced by a brick building, and the shaft tower is enclosed with 
galvanized iron siding. The screens are stationary, but constructed 
entirely of iron, and seem to be very conveniently arranged. The 
production is 400 tons per day. The shaft is 75 feet deep to the vein 
that is now being- worked, but has been sunk 175 feet farther to the 
"L" seam, and it is intended to develop this during 1898. The pres­
ent workings are very wet, and the haulage roads are soft and difficult 
to keep in repair. The roof is generally very good, but there are some 
bad places, and falls frequently block air-courses and interfere with 
the ventilation. A tail-rope haulage system was used previous to the 
fire, but has not been placed in Ol:der since, all the coal now being 
brought to the bottom of the shaft by mules. Entries and air-courses 
are 8 feet wide and 5 feet high, this being the thickness of the coaL 
A fan at the hoisting shaft furnishes ventilation. A good volume of 
air is sent down the shaft, but stoppings and doors are so poorly con­
structed that most of the working places are smoky and foggy-looking. 
This is especially true where mining machines are at work and com­
pressed air is being discharged. There are 11 Harrison and two 
Ingersoll-Sergeant mining machines in nse. 

BUCKEYE MINE. 

Owned by McClellan, Eastman & Co. It is located one mile north 
of Fe'.rn Hill. It is in the territory where the upper vein was worked 
out by the Thompson Hill Coal Company. The present company 
sunk a shaft to the lower or "L" seam in 1895, and have been working 
since that time. The production is about 300 tons per day. The coal 
if'! from 5 feet 10 inches to 6 feet 6 inches in thickness, with a hard 
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clay bottom. The roof appears hard when the coal is removed, but 
aftcr standing some time it cuts and falls in slabs. This has not oc­
curred to any great extent in this mine yet, but· it has begun, and, 
taking warning from what has happened elsewhere, the experiment is 
being tricd of leaving a layer of coal under the slate. This is E'asily 
done, as there is a parting at which the lower coal separates about a 
foot from the top. There is also a clay band from 2 to 6 inches thick, 
21 feet from the bottom. The plan of work differs very little from that 
described in the Parke County mines at Rosedale and Lyford. I have 
generally found the ventilation good in all working places here. The 
fan is driven by an engine 10 inches by 14 inches in size, geared by 8 

link-belt to make two revolutions of the fan to one stroke of the 
engine. The air is divided into separate currents near the bottom of 
the shaft, thus giving a current of fresh air to each section of the 
mine. 

VIGO COUNTY. 

DIAMOND No.2 MINE. 

Owned by the Coal Bluff lfining Company. It is located two and 
one-half mi1es southwest of Fontanet, on the Big Four Railroad. It 
was opencd in 1895, but has not been worked very steadily. This mine 
is equipped with se1f-dumping cages,and an air compressor is in place, 
but no use has been made of it yet. Five hundred tons per day are· 
being produced, all mined by hand. The shaft is 65 feet deep to the 
"L" vein, which shows all the characteristics noted elsewhere in de­
scribing this seam. Twenty-four-foot entry pillars and 15-foot room 
pillars are the rule, and nearly all of them are finally gotten out. The 
mine is well timbered and the, safety of employes is well looked after. 
Ventilation is 'produced by a fan placed at the escape-way, 145 feet 
from the hoisting shaft, which produces an excellent current of air. 
All the working places at:e well ventilated. Bins have been erected 
with 8 view to putting in screening machinery. 

PEERLESS MINE. 

Owned by the Coal Bluff 1Ifining Company. It is located one-half 
mi1e north of the crossing of the Big Four and C. & 1. C. railroads. 
Shipments are made by the latter road. Shaking screens are used, 
the power being furnished by an 8d0 engine. The production is 200 
tons per day, all mined hy hand, but a great deal more could be 
handled. The shaft is 101 fcet deep. The bottom is soft, but is well 
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drained, and haulage roads are good. Iron weighing 16 ponnd:! per 
yard is used on main entries, and 12 pounds on cross-entries. The 
coal is good quality, 7' feet thick. It is soft, howevcr, and does not 
bear handling. Entries and air-courses are 8 feet wide, with -to-foot 
pillars. Rooms are 24 feet wide, with 14-foot pillars, most of which 
are removed in finishing the mine. Ventilation and timberin~ lire 
well attended to. The fan is situated at the escape-way, 100 feet from 
the hoisting shaft. The shaking screens were recently introclucCll. A 
bar screen is used to clean the lump coal and perforated pilltl's to 
screen nut. A double eccentric is used which relieves the jar on the 
tipple. Its success was not assured at my last visit, as it had not been 
sUfficiently tested at that time, but I have no doubt that it bas wme 
to stay. 

UNION MINE. 

Owned by the same company. It is located one and one-half miles 
northeast of Fontanet. Seven Harrison mining machines, driv('l1 by 
a. Norwalk air-compressor, are in use at this mine. The mine is 
equipped with self-dumping cages and is producing about 700 tonI' of 
coal per day. The grates used under the boilers admit of huming 
the finest screenings that are'madeat the mine, and give good ser\·ice. 
The shaft is 111 fEet deep to the same vein that is worked at the Peer­
less. Haulage roads are good and the output is handled by 11 mules. 
Entries are 7' feet wide, with 24Aoot pillars, rooms 22 fect, pi1l11rs 5 
feet. The coal is nearly all saved. Near the bottom of the shaft I'ome 
bad roof was found, but this is not the case in the prcllcnt working 
part or the mine. Ventilation is produced by a 12~foot fan situated 
at the escope-way, 200 feet from the. shaft. A good Clll'rent of air 
was found in all entries on last jnspection. Cross-bars of railroad iron 
are being used quite extensively on the north side of the mimi, nnll 
have proven a. success, especially in narrow entries. Rooms are well 
timbered. 

BROADHURST MINE, 

Owned by J. N. & G. Broadhurst. It is located one mile southwest 
of Macksville. It has been operated on a small scale for severnl years, 
the product being hauled in wagons to Terre Haute. There is no like­
lihood that more than a local bl1sincl!I will be done, thou!(h from 20 
to 30 men have been employed this year for this trade. The shaft is 
89 feet deep, 6 feet by 12 feet in size. ( 'l'he coal is 5 feet in thic-knC8S, 
with a fair roof but very soft bottom. This gives trouble both in 
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making haulage roads and in keeping up the roof. Pillars are left 
12 feet thick and are not removed. The mine was originally worked 
on a very poor system, but this has been improved during the last year, 
and it is now being developed systematically. 

SEEL.EYVILLE MINE. 

Owned by Julius Ehrlich. It is located immediately south of the 
town of Seeleyville, on the T. H. & 1. Railroad. It has been opened 
for a number of years, but for some time past has worked very little. 
It is fairly well equipped for handling coal, having self-dumping cages, 
and plenty of hoisting power in a double engine with cylimlers ,223:42 
inches. Everything about the pit top is in good condition, but very 
little coal is being produced. Only one side of the shaft is use'} for 
hoisting coal, a water box being used in the other. Part of the mine 
is being finished by drawing pillars. On my last inspection I found 
se'vernl rooms very smoky for lack of break-through!! between them. 
In other places the ventilation was good. 

NICKEL PLATE MINE. 

O\\lled by the Ehrman Coal Company, of Terre Haute. It is located 
on the Brazil Branch of the C. & E. 1. Railroad, three miles southeast 
()f Grant Station. 'The coal lies nearly on a level with the valley rip 
which the railroad switch runs. The mine is developed under the hills 
on each side of the valley, and is ventilated by two fans, one on each 
sidc. Men and mules enter and leave the mine by a slope running 
from the bottom of the allaIt to the surface, and a second outlet i!1l 
proyided by the air-sbaft on the west side of the mine. The coal is· 
80ft, but of a good quality for steam purposes, and is 7 feet thick. The 
roof is a gray shale and very soft in some places, but the mi.ne is well 
timbered. 'l'here is very little deviation from the usual pilln of worl$:­
mg. Ventilation was found to be good in all parts of the mine. 

HIOOTIIR M(NIiI.· 

Owned by the Loughner Coal Company. It is located one-fourth of 
• mile west of See]eyville, on the T. H. & I. Railroad. It was opened 
in 18!)6, and tin escape shaft has been made this year. The production 
is allout 3UOtons per day, but only one side of the mine is'being 
worked at present. 'rhe roof is good and the bottom hard. The road­
ways are well drained. The coal is from 6 to 7 feet in thickness. and 
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of fair quality. No timbering is necessary in entries, which are driven 
12 feet wide. Rooms are 24 feet wide, amI all pillars 12 fcet thick. 
The work is well laid out, and as the company has a large territory, 
this is likely to be an important mine in the near future. Ventilation 
in those parts of the mine where work is being done is excellent. 

GRANT MINE. 

Owned by the Grant Coal Company. It is located on the TIrazil 
Branch of the C. & E. I. Railroad, one-half mile south of the ero!'l~ing 
of the Big Four at Grant Station. It was opened in 1889, alH1 has 
quite $ large territory worked out. In addition to the usnal hoisting 
equipment an Ingersoll air-compressor is in use at this mine. '1'he 
shaft is 80 feet deep; 600 feet of tail-rope baulage is in use, and 
all coal is being mined beyond that distance from the shaft. '1'be 
track is laid with 16-pound iron on a good roadbed. The coal is 61 
feet in thickness, of the same character and quality as that at Fon­
tanet. Large pillars are left both in entries and room work, and they 
are only partially saved. There is not enough attention givcn to the 
timbering of entries and air-courses, so that the ventilation is "rery 
imperfect in many places in'the mine. This is causcd in a great de­
gree by the air having to be carried so far along abnncloned 
works before reaching the working places. The road to, the escape 
shaft is not very well timbered, and it has been necessary, on every 
visit I have made to this mine, for me to call the attention of the Su­
perintendent to this fact. This road is seldom used and is therefore 
neglected. It is available in case of an accident, but should be kept 
in better order. 

BBICK ·WOBKS MINE. 

Owned by the TeITe Haute Brick and Pipe Company. It is located 
at their brick works, one mile northwest of Macksville. The product 
is nearly all used by the company. The mine is splendidly equipped, 
and is worked on a regular plan. An escape shaft has been completed 
during the year. It is 600 feet from the main shaft, and, as the eoal is 
but 35 feet from the surface, it makes a convenient means of gctting 
in and out. The ventilation is all that could be desired, a iO-foot 
fan having been placed at the mine during the year. 
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VIGO MINE. 

Operated by Ed. Davis. It lies one and one-fourth miles northeast 
of the Nickel Plate Mine, and was originallY opened in 1893. This 
is a slope, and two engines are used. One hauls the coal from the 
opening to the incline, which is built to the tipple, and another draws 
it to the tipple. The capacity is only 75 tons per day. The mine was 
in fair condition when last visited. . 

RAy MINE. 

Owned by the Vigo County Coal Company. It is located one-half 
mile east of Seeleyville, on the T. H. & I. Railroad, and was opened 
in 1893; This mine has a very complete equipment, everything being 
in first-class shape. A double hoisting engine, with self-dumping 
cages, is used to bring the coal up the shaft. Elevating machinery 
carries the screenings to a roller screen, by which the nut coal is sep­
arated from the slack. The production of the mine is 350 tons per 
day. 'rhe sllaft is 110 feet deep, and the coal 7 feet thick. The plan 
of working includes double entries 7 feet wide, separated by 21-foot 
pillars, rooms 28 feet wide, room pillars 12 feet. No pillars are taken 
out. A good escape shaft is provided. The fan is placed at this 
opening. 

ST. MARY's MINE 

Operated by J. F. Erwin. It is located near the Convent of St. 
Mary's of the Woods, and is owned by the Sisters of Providence. This 
mine was opened in 1894, and, though it has never come under the 
provisions of the mining law, I found, on inspection, that it complied 
in all respects with its requirements, except that no safety catches were 
on the cages. The owners informed me that they were ordered, and I 
presume they have been put on before this time. The shaft is 971 feet 
deep, and is excellently timbered and equipped. The working under 
ground is following the usual plan used in working similar veins of 
coal, and though not extensive, may be made· so. Timbering and 
ventilation are excellent. 

LARIMER MINE. 

Operated by William Lankford. It is located on the National road, 
two miles southwest of Macksville. It is a shaft 125 feet d~ep, sunk 
in 1888, and has been working more or less ever since. Though a 
good deal of territory has been worked over, the mine is in excellent 
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shape, except parts that have been abandoned. A second opening 
has been made 900 feet north from the hoisting· shaft, and an entry 
7 feet wide and 4j:feet high is driven between them. The production 
is about 50 tons per day. Ventilation and timbering were all that 
could be desired when inspected, and I haYe good reports from there 
ever since. 

KBACKJ:NBERGER limE• 

. Owned by P. Krackenberger. It is located on the Paris road, one 
mile west of Macksville. It was opened in 1896, and but little has 
been mined from it. Everything about the pit top bears evidence of 
pinching in expenses, which gilVes a bad impression. The boiler and 
machinery are old, and the shaft .buildings are cheaply constructed. 
The shaft itself is 4t feet by 5 feet in size, and a part of this is cut of! 

. for an air-chamber, in which a steam jet was used to produce a current 
. of air. The underground works are laid off in a good manner, and if 

the shaft were enlarged to admit of two cages being used a good out­
put could be secured. Entries are 6 feet wide, driven in pairs, with 45­
foot pillars and rooms in proportion, the idea being to save pillars be­
fore abandonment. Since my inspection, connection has been made 
with an abandoned shaft, and a furnace built; this should secure good 
ventilation. The last three mines described, as well as Broadhurst's 
and several small mines west of the Wabash River, depend entirely 
upon wagon tra.de, having no railroad connections. Risher's, Eagle 
and Gruenholtz mines, which were mentioned in my last report, have 
not employed ten men at any time during the year, and I have not 
inspected No. 10 Mine since the water was gotten out of it at the 
close of the year. 

WARRICK COUNTY. 

STAR MINE, 

Owned by John Archbold, EvansYille, Ind. It is located on the 
Evansville Suburban & Newburgh Railway, one mil., from Newburgh, 
and has shipping facilities by this. railroad and by the Ohio River. 
The mine is well fitted up to handle coal and produces 220 tons per 
day. The shaft is 100 feet deep, and the coal 5 feet thick, of a fair 
quality of steam coal. The mine is dry and fairly level, so that good 
haulage roads are easily maintained. Entries are 14 feet in width 
and air-courses 8 feet. They are driven parallel, with a pillar of 15 
feet between them, and stand without timbering. Rooms ar~ 24: feet 
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wide, with pillars 12 feet thick. Pillars 'are left in the mine perma­
nently. Ventilation is furnished by a fan at the escape-way 100 feet 
northwest of the main shaft. A good current of air is maintained 
throughout the mine, and during my term as Inspector there has been 
no necessity for any recommendations to improve the condition of the 
mine, on any of the visits of myself or assistant, as it has always been 
found in compliance with the law and is one of the best cared-for 
mines in the State. . 

C,HANDLER MINE. 

Owned by Patrick Bartly, Evansville, Ind. It is located near the 
depot at Chandler, on the Air Jjne Railroad. Its production is 50 
tons per day. The shaft is in good condition, 115 feet in depth. It 
\\'as. opened in 1892, and there has been a great deal of trouble from 
decnying timbers in the bottom this year. The coal is 5 fcct thick, of 
a fair quality of soft coal. 'l'he mine is dry and the haulage roads 
and air-ways are in good condition. Abollt half the coal is left in pil­
lars, and is not taken out on abandoning the working places. A 
second outIet has been made 400 feet south of the shaft, but for the 
two years previous to July, 1897, no attention had been paid to it and 
the road had become closed. A new shaft is now being sunk and Will 
soon be finished. There were only 11 mep wor~ing in the mine when 
inspected, July 30th, and, though the air current was weak, there was 
sufficient for the men employed. 

GOUGH MINE. 

Owned by R~bert Gough, and operated by Kelly & Nester. It is 
located one-half mile east of Boonville, on the Air Line Rllilroad. 
This mine was opened in 1879; but has been operated only in a small 
way. The seco~d outlet is 1,y a slope 150 feet froin the shaft, reached 
by a good road under ground. The hoisting shaft is 42 feet deep and 
the coal varies fTom 4 to 7i feet in thicknclu" and is of good quality; 
excellent roof, except near the outcrop. The plan of working is very 
irregular, pillars being thin, and no attempt is made to save them. 
Places are well timbered and ventilation is good. Production, 150 
tons mine-run coal per day, when inspected. 

BIG VE[N MINE. 

Owned by the J. Wooley, Jr., Coal Company. It is located one mile 
east of Doonville, on the Air Line Railroad. It was opened in 1891. 
This mine is opened by 9. slope. In addition to the neces~ary hoirling 
machinery an air-compressor is used, which furnishes power to two 
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Jeffery air-drills and three mining machines. The daily capacity is 
about 800 tons. The coal is an excellent quality of bituminous, and 
is from 6 to 8 feet thick. Ventilation is provided for by a fan located 
50 feet from the slope, the outlet being furnished by openings to the 
surface where falls occur. The coal lying near the surface, the roof 
is very soft, but no trouble is experienced from this source in narrow 
work, as it is easily held by timber. The ventilation is good in the 
working places. 

CALEDONIA. M,NE. 

Owned by the Caledonia Coal Company, of Boonville, Ind. It is 
located east of the Big "ein Mine. It was opened in 1804, but for the 
greater part of the time not men enough have been employed to make 
the mining laws applicable. Howe\"cr, when visited, July 20th, the 
mining la,v was being fairlY,well complied with. The production at 
that time was 85 tons per day; this, as well as other mines in this 
part of the State, having a better market than usual on account of the 
general strike. 

BRITZIN'S MINE. 

Owned by William Robertson; near Newburgh, Ind. This mine 
was not employing 10 men when visited, October 21st, but the owner 
expected to have more during the fall and winter. This mine has con~ 
nection with the E. S. & N. Uailroad, and will ship coal to Evansville, 
in addition to local trade. It is in the same vein of coal as the Star 
Mine, and underground conditions will be the same as there, most 
likely. No inspection was made, but II. second outlet was ordered to 
be made as speedily· as possible. 
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TABLE No. 1. 

Slwwing Men Employed Imide and OufRilk of Mi'Tl£S, Animala Used Ab<rut 
Mines, Mi'Tl£S Opened and Abandoned During the Year, and Mines in Op­
eratwn at the ClnBe of Me Year. 

MKN EMPLOYED. MJNIIB. 

COUNTIES. 
Aba.n-Inside Outside. New. doned. Working 

~:lie;'B::::::::::::::::':::::::::::: 2irJ Ita lrJ + ~ 3~ 
Dubnis .... . . . . . . ... . . . . . . . .. .. .... 15 2 1 1 1 

Fnunta.in.................... .. .•.. 112 10 13 1 ..... '" 2 

Gibson.......... .................. 85 12 13 i' 1 

Gr"ene.... .............. ...... .... 751 77 69 ...... .... .......... 7 

Knnx .......... :... .... .... .... .... 113 18 9.... ..... ••.•...... 'I 

Ma.rtin ....... ...... ...... ......... 33 2 2 ...... .... .... •••... 1 

Owe.......... .... .. .... . ..... . ..... 31 4 3.... ...... ......... 1 

Pa.rka ..... .... .•.. .... .•.... . ..... 715 88 58 1 18 


~rk~:::::·.::::·.:::::::::::::::::::: Jg 4~ .: ··· ..i.... ......... ~ 

SulJiva.n..... .... ........ .... ...... 554 63 76...... .... .......... 12 

Vllndprburgh. .... ••...• ....... .... 183 26 33 .... ...... ...... .... 6 

Valmillion. . . .•... .... ...• . . .. . .. . Mt.l 35 44 1 5 

Vil!'o..... ..•... ..... .... ... .... .... 63"..! S6 7t 1 5 

Wa.rrick. ......... ..... ...• .•.. .... 128 21 18 1.......... 8 


Tota.l. ......................... 6~835- -739 - ----:- 7u:& - -16--~I-m 


The above table refers, of course, to mines employing more than ten 
men, and a number of those listed as new mines are such as have come 
into the list during the year, having previously been operated on a 
smaller scale. On the other hand, mines which employed more than 
10 men at the date of my last report, and are now employing less than 
that number, are classed as abandoned mines; so that the number of 
new openings and the number of mines finally abandoned are less than 
shown in the table, and some classed as abandoned may again increase_ 
their employes so as to bring them within the list of mines in opera­
tion. 
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TABLE No.2. 

Showing Prod'fJ.Ction of Coal, Mfm E:mployed [mide and Outaide of bfi:ne8, 
and Animals Used in the Mina During the Years 1898 and 1897, b:J 
Months. 

MEN EMPLOYlIl). 
ANIMALSOOAL PaODUCTION. 

UUD. 
MONTHS. Inside. Outside. 

18\l6. j 1897. 1896. j 1897. 18\l6. 1891. 18911. 11197. 

, , 
Janu!l.\'Y ................ 44!\J!7'7 4!J9.1l26 7.2.'tl 6,!\6~ 796 708 1\8'1 r.'l9 
Pebr..ary ............ ;m~ 4"8.137 6116 ' 6.600 '19 Nt Mil 6.'12 
M .. roh ................. 4:~~.il\l 388.AlO 6.44':, fl.7 Ii 68.'1 . 1\01'1 5.;7 M6 

417.11\1\ ~.'2t 5.A86 5 'l'6 669 M7 4\18 1>18 
mU29 2~1.114 :U'15 4.005 4'. &11 ll.~ Sillrll~£I:: :::: :::::::::::::: 1\lf1. g.~ 261.W· 4.liWl 4.''\49 ll.'lIl 6"0 ll33 41t 


Jul ..................... IRI.~··9 I 2.'10'1 3.9'~ 1.746 (1)'\ 21'11 RIM 21'7 

AUIfU.t ................. 2,';".6'1 61.1~1 4,.j5'~ 6111 4111 112 '])1.7 \IS 

Sel'tember.............. 301JI'iO 1t19.IAA 4.7()7 f.:{49 5f~ 44R 388 3Si 

October............... 38U7J 4R4.AAo 5.111 5.\10-· fi71 66:! 4.>;9 liM 

lI..vember.............. ~,I\>12 !>14.!U6 ~.14.'I 1l,(.j,'1 614 741 . 1\.'11 lIlIIt 

:oe"ember ............. , 4~U63 

M~ 
6,413 6,8:.15 542 '103 


li16~{98 001 I 739
~.. ~ ~f!!n&il m De•• ellthnated 150.000 •• • • •• • .4' ~ .• .... .. . ... ... 

Total. .. " .......... 4.068.1it 4,)!;!8,OS; ,,'> •••• ~ .. , •••• ~ .. ~ ...... • • w. ....
~ ~ 

'l'he increased estimate for !mull mines is ba!'ccl on the fnet that 
mony of them hod 0 largely increa$cu output .during the litrikc of the 
larger mincs from July to September. 

TABLE No. S. 

Table 8II0wing ,~ Annual Production of Cool fm- the State of In.diana, from 
1819 10 18!Jt1 Inclusive. a:a Bhown by Reports of Aline Inllpectors 

TUB. 'lO!fll. CAPITAL. IlI'SncToas. 

1.998.400 'l.I!l5.'\1iZ Rielt .... d •• Oot.·1Si9·l~I00t..l88O. 1.171;;.'36 1.44~.210 WiI_oft. 
IM8'~ 1.911' '.OUO .......... 'i.60':.000 ..... 
18R3 2.'>'10.000 Wu...o'_ 

EIIt. 2.211 1.0110 1.7',0.11'10 Wil on. 
II!l!5 M"~Ullde. 
1&'1' 2;}75.000 1'&';0.000 
1886 3.001."00 1,975,(100 Me uade. 
18.'17 1I.lW.979 • ~ •• * ......................... Me Hade. 
lK118 ... ................ ...... 

lAA9 . . .... . .. "s.fI7Hixp. . ~ 

2,()8I.ooo MeQuade. 
18110 3.7140479 ·.... (new) 185;006· .... Ti.low. 
lR11l 3.819,!\OO M'·rA.de.
1892 4.4ll-1.8ll· .......... ................. :\fe uA.de. 
IH9:\ 

~ 

4;Wl.897 ........................ Me " .. tle. 
189t 3.W'.'lf,~ · ... , ..... ·ijl.~2·.r';il· .... M,· uade. 
ll19!> 4¥'I12.181 Pi,her. 

, 1ROO 4,0118.124- .1.i!lll.11OO Pi-h.·r. 
1897 4.228.086 1.000.0!lO Fi.ber. 

http:M'�rA.de
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LABOR TROUBLES. 

The yetr has bee» p~li:fi6 of labor difficulties in the mines of thia 
State; but, to the credit of the miners, generally, and. ~cilllly of 
their leaders, but little violence occurred. As a result, the sympathy 
of the public has been with the miners, and· an unbiased investigation 
and discussion of the condition of the coal business in all its phases 
bas been posSible for the first time in many years. The result bas 
been to show tbat the wages paid in the mine~ of the State and its 
competin~ fields, taken in connection with the small amount of work 
that could be given, bad brougbt the employes to a state of nearly 
absolute destitution. On tbe other hand, the selling price of coal had 
reached a point where operators could not afford to pay living wages" 
and make a profit on their product. The result bas been that the price 
of coal to consumers has been advanced to some extent, and the pres­
ent tendency seems to be upward, ISO that tbere are lively hopes that 
an era of comparative prosperity will soon be enjoyed in this industry. 

The year began with a slight reduction in the output of this State, 
which fell from 424,763 tons in December, 1896, to 403,074 tons in 
January, 1896, but during tbe first four months of the year the 
monthly increase averaged 3,293 tons. Owing to the question of 
wages being amicably settled on .May 1st, 1897, the next two months: 
shtnved a large increase of production over the corresponcling period 
of 1896, though it still did not reach one-half the production, 
monthly, of December, 1896, nor one-third the productive capacity 
of the mines of the State. The general strike which occurred on July 

. 4th, ·referred to below, caused an almost complete paralysis of the 
coal business in this State. The coal produced during July and 'Au. 
gust; and the greater part of that produced in September~ came froDl 
the sout'hern end of the State, where a number of mines continued in 
operation; most of them, however, of small capacity. Some coal was 
also mined in Knox and Vigo counties. The agreement made in 

.. April, 1897, provided for a price of 51 cents per ton for pick mining 
in Standard Bituminous coal, and 61 cents per ton in Standard Block 
coal, with extras for deficient coal, yardage and room timbering, based 
on· this price. Machine mining was also governed by the price paid 
:[or pick mining, as had been customary in this State. On:tuly 3d, a 
majority of the miuers of the State ccased work, in common with those 
of Illinois, Ohio, western Pennsylvania and parts of other States, in 
response to ail. order from the national organization of United Mine 
Workers, and within a few days therea:[ter the strike extended to all 
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mines from Washington northward, with a few unimportant excep­
tions, and they were employed principally in supplying local trade. 
The strike, which at one time affected 125,000 miners in the Central 
Western States, continued u,ntil September 12th, when an agreement 
was reached by which nearly all began work within 10 days thereafter. 
In some parts of the territory, however, notably northern Illinois; the 
struggle was continued i:bto December, on account of a failure to ad­
just the general settlement to local conditions. This affected the busi­
ness in Indiana by curtailing the supply of coal in the market and 
making a greater demand here. This, together with the fact that 
stocks had been depleted by the long idleness, had the effect of stimu­
lating production here, which would have been greater than is shown 
but for the scarcity of men and of railroad cars. On the basis of the 
September agreement, pick mining in Indiana was advanced 5 cents 
per ton; with a proportionate increase in other classes of work. The 
only difficulty that was left unadjusted in this State was that at Wash­
ington, referred to above. The company imported miners from the 
Kentuc1.-y coal fields, and put them to work in their mines, which are 
now running with a much smaller force than usual. 1Iany of the old 
men have secured work in other places, but probably one-third of those 
who came out on strike are still continuing the struggle. While the 
advantage in a financial way from the strike was slight, cpmparatively, 

. it gave the miners opportunity to let the public know their actual 
condition, and secure sympathy and~ to a certain enent, co-operation, 
in their efforts to better it, also brought about a bitter feeling among 
all interested in the industry than has prevailed for years. The miners' 
organization has been greatly strengthened, and greater confidence is 
reposed in their leaders by the workmen, than has been the case for 
some time past. The effect of all this is bound to be that employers 

. will enter agreements with the miners' officials with confidence that 
they will be carried out in good faith, and great benefits will be de­
rived in the future, as much of the uncertainty attending the opera­
tion of mines will be removed, and sales of coal can be made with the 
assurance that strikes will not interrupt its delivery. It is to be hoped 
that the present good feeling will continue. The present mining 
.rate is to continue until January 15th, 1898, and a conlerence of 
miners and operators is to be held at Chicago on January 17th, to 
fix the price for the year 1898. 
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TABLE No.4. 

Giving a List of Mines Employing More than Ten Men. tM Na'1ne8 and 
Addru8lJ8 of Mine Bosa(',$ and the Number of Men and Mule8 Employed 
at Each, January 1, 1898. 

CLAY COUNTY. 

EKPLOYIIS. 

MINE BOSS. ADDRESS. ~INE. 	 .;~ .!.. CI .s ::;:j 

Bra.zil ............. . zit Block No.1 ... 112 19 10 

Brazil ............ .. 0.3 ............ 125 10 15 

Cardonia ......... .. N ... 5. 2114 10 12 

BrRzil ............ .. I Block 'No:f'" ]9 2 1 

iJiamond.......... . radl Rh",k No.8.::' lSI! 22 III 


Brazil Block No. 10.• 7 1 1
Martin NavIn':'::::::'::: ·Di·ti;,;ond: :::::: :::: Brazil Block No. 11 .. 110 8 I) 

Robert J. W .. llace ........ Di .• mond ......... .. Bruil Block No. 12 :f1 \) 1 

W.P. Mcquade ........... 	 I'raoil ........... .. !lln.d.'nne .......... :: 1~ \) 12 

A. L. Boore ............... 	CIR.y City.......... . Briar Hill 34 II (I 

Oharles Nash............. Clay City .......... . Harrloon N'~:2·::::.:. T1 6 6 


Hllrrison No.3" ......

itw::renk'ins:::::::::::: 'P~rili':::::::::::::: 	 P1'lltt ............. .... '00' .... "s· '''11 

Walter Knox......... .... Asherville ....... .. rrllwford No.2 ... :::: 78 6 6 

Wm. Penze ....... ........ Br•• i1 ............ .. CrBwf"rd No.3 ...... 1117 7 6 

Samuel Lindsay.......... Brazil ............ .. Crllwfllrd No 4# .. 
 .... ';;9' ......if .. ·..3
R.F••fenkins ........... Knigbtildlle ..... .. WorM's Fair ...... ::: 

Ja.mes Cuthbertson ....... C..rtlonia......... .. f.!il1mond r-;o. 3 ....... 159 7 8 


dyke"............ .....,
.... '27'iCIi: 'Eilif'ch::':::::::::: ·RT';'~ii:·.:: :::::: :::: I.ior ............. 4 

T. J Rus~ell.............. 	 'l'urner ............ . rior ............ ffi 5 3 

W. T. Hopkins ............ 	Carbon ............ . kRNo.2 ........ : J'i9 8 16 

John 	 ............. Ca.rbon ............ . ka No.3 .. ...... 2:~ 2 6 


B ftzil ....•.....•... Monarch .. : ]5 1 2 

Cardonia ......... . Bq~zil. ...... :::: .. :::: 139 8 9 


o n Cox.l:lr. ::::::. :::::. Brazil ............ .. Nickel Plate 36 3 4 

Peter Andrew ..... _.... .. Clay City......... .. Rnd ... ::::::::' 34 3 5 

W.J. Prl~e ............. .. Cardonil1 .......... . iryiew 60 I) 5 

Ed. 'OMers .............. . Staunton .. ........ . n Pedro:.:::::::::: 42 7 4 

GriIT Howell ............. . Conter Point ..... .. ouloe ................ 71\ 6 6 

M. Hoftnnnn ............ .. A.benille ........ . Columbia No.3 ....... ]4 2 1 

Thos. Thompson ........ .. Ho"oierville ...... . r"lumhia No.4....... 8:l 5 4 

F.J. Urbain ............. . 	 Brazil ............ .. Victoria .............. 28 3 3 


Tota\. ..................................... .. ........................ 2.320 1\15 1&'1 


DAVIESS COUNTY. 

Anton Kocher ....••.. Washington ..... .. Canel No.4........ I 81 3 3 

Josepb W.SmAll ... .. Wa.'·Ington ..... .. Cabol No.9 ......... :1 54 II 8 

Jame. B. Brown ........ .. W""hington .... .. Mont/lomery No.1... 00 10 14 

Geo. B. Hrown .......... .. Washington .. .... . MontgUlnery No.2.... 40 4 5 

Geo.B. Brown .......... .. Mont/mlllery ...... . Montg..mery Nu.S................. "9" .... '4' 

Daniel W. Davis........ .. Oa.nnelhurgb ..... . Mutual........ ....... 47 

A W. Sturk"y ........... . Rnl<l<·sville ...... .. Stol..... .............. ]6 2 ... .. 

W.A.Jacobs ............. .. Raglesville , ..... .. 	 UnIOn................. 16 2 1 


C,,· operative " ........ .. .. ",,' .. "'3'
T'1i;'inflA H~rii8·::::::::::: 'w;;sliltliiiou'::::::: 	 37
Hawkins ..... ........ .. 

J. Teverbaugh ............ Wasbington ..... .. Wileon's No.4........ 23 2 ~ 


Tota\. ..................................... .. ................ ....-3301-. 46 40 


"New mines; no reports yet. 

24-GEOL. 
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TABLE No. 4-Continued. 

DUBOIS COUNTY. 

EIII'1.oyu. 

.;M[NE BOSS. ADDRESS. MINE. 
~ ~ j 

C!C!'" 
~ 

.... '" I 0 :liI 

W.A.Bamt......... Huntingburgh ..... Huntingburgh .... 15 2 1 


T.ta) ................... ........ ...... ~ .... 15 t'l
~ ~. ~ "',~ ........... ~~~ ~ ••• ~w •• 


FOUNTAIN COUNTY. 

Stewam Shirkie........... Sih· • ....-ooG........ In"". Bih"..i_Co 

J. 8. Tiley .... •••. .... ...• I!IU~.......... SiI'fenoOCMi .•••••• 11 


'!'e .... l. ...................................... . 1.'1 


ellISON COUNTY. 

ThOlaU J. '1'''_8 . 

~l. ........ . 


B. C. Rlt<her .. ••. .... .... LInton .... , ......•.. rorand Ci~ ....... .... l)8 1'2' .! 

J. 8. Newl.ort ............. Linto............. . Islandtolo.t .......... : 1M 21 ~. 

Wm. Wnlwn .•........... Linton .............. . J.f" nd V...tle)" .•••.••. 67 S. 5 

Ja,"..,~ Hunn ..••.......... Lintou ............ . Fluhart... .... •... .... 122 11 l2 

J ...ecQ Ferr)" ................. : Lint..n .. BuUltJ. r.iMGa..... .... 69 • " 

W. I . Sextolll •.......•..•.. J.)u,.e........... Su !UI..n............ .... 119 Ii! II 

John l'elllplatw. ...... ':'.:'., Liu.t.Ion ••••••••..••. To."'_ ........... .. 11 lff . .. 
.------ ­
~ ...... "' ....... ; ... '..... ; ............... . 751 '77 &9 


KNOX COUNTY. 

R. M. Freeman ............ Bicknell ........... Ricknell ...........•.J 41 4 2 

M.Atkison .................. Ed".r.••p<!rl.. •••••• Horm_1t .........•:•. 1: 50 II " 

W.R.Seott ............... : Vin;zeruWL .......••• Prv....mHiU.........." %2 11", II 


Total ...................................................... ., ............ I:-n;--n .--9 


:atABl'IN COUNTY. 

._Dt..eIlrJe .......... . Short's....... . ..... Bedford........ ..... 83 2 2 
--83-1---2"'--2

'll'IIiW ............. . 




-------
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TABLE No. 4.-Continued. 

OWEN COUlHY. 

EloIt'l.oYRS. 

MINE BOSS. ADDRESS. 

<lameB T. Andrews. 	 Clay City .. : .... 

TotHl .............. . 


PARKE COUNTY. 

fieorlte B. na \'i~ ......... . Coxville ........... 	coxNo.:'\ ............. IlU 22 8. 

Jobu . Bolin ........... . CMb n ............. 	Otter ('re"k ... 48 4 4, 


Lyfflr" No. It .::: :::: 
.... '4iI' .. ·· ..s· .. ·..6
j~tiii ~Iu.i·et::::: :::: :::: l,yforu : :::::::::::: 	l,rlord '\Ie 2 .......... 

II. Schlllttn ............. . Curbon ............. 	CrHwfol'f, No.1 ....... 95 II '1 


. W 	 I.. Wlllhwe .......... . I·e·th ........... Melnlosh No.1 ....... 90 6 6 

nmt'!'I ...kcne ., ....... * ••• M-cr("a. .. ~ ........ ::' Mee~.. No.1. .......... ~I II II 

11"l'lI"lIn I(""erts ......... . ~lcC!'n Me<:'cn ;\'0. 2t ......... 
· .... 6.r .. .. ·if .... ·6
{lc."·~" Milch ........... . 	 Ru.ellale:: ::::: :::: P rke No.II........... 


B""il
Joh...1. :O<Cfll.I ........... . Stnndnrd ......... f«} 6 S 

Qc.,rgo ~her....... .. Jlradl.::::: :::::::: ('olumbla "e. 1.. .. ::: 711 9 8 

Jobn \·hc~tedi"ld .... . BrIl1lU .............. Cnlumbia No.2.... '" .fII 12 4 


Totnl ................ . 	 7L5 .88 58 


PERRY COUNTY. 

Geo. W nrigga ...... . ('"onelt·.n .... . 	 . annelton ..... .. 42 4 

R.C.Walker ........ . Troy .......... . 	 Troy ............ .. 16 1 


Tornl ............. . 	 ....................... .. 4 


PIKB COUNTY. 

~. Wellinlter ................ AIlII'D.t.............. 	 II.n.rt_ll.. ............ 46 
 1 W.t,
.Job" .I"onlll&'8 .......... .. o/\y..4i,. .......... AH",hil'e .......... '.... 100 :w 21 

J .. hn It I\' illey ............ " ..ler....\1rb. ...... , 1II ..~lIltlll'1l.... ........ 4!1 9 II 

Andre.. Hodda .......... :. l,iltl"". ........... Littlo ..... ............ 12.1 8' 11 

Bnrl S1:ln.on ............ .. ::;Ophia ..... ........ .. .. rooB.......... ...... :!O & " 

•• T. lJr.ewis ............ .. P .. kr~ ....... WiHJ.Iey............... 46 f) • 


Totd ................ .. ...................... ........ ................ 343 49 60 


SULLIVAN COUNTY. 
--_.----,--- ­ .~---:__-----__r_---;---..---

<l. A. Deek ............... . JllllI'Pf............ . Brhn Hill .... ........ 115 4, 3 

Frank smirh ............ .. Fnrn8worth ...... .. Bunker Hill...... .... 49 6 5 

S. aml.boll .............. . nel CIlrbo ........ .. Stllr. ........ ........ '1'7 14 16 
H. A Jluller ............. . I)"Klfer ........... .. J)uIr",cr • .. .... .... .... 6\1 8 f 
W. E. "\·Rn~ ............ .. Elilfle ......" .... .. Jumbo. ....... ........ !Ill UI 17
R M. "·\·;nll' ............ .. Sh..lbDTII .......... .. ('lIrry"vlDe. . ......... S2 Jj) 3'Im.F...lr..w.............. Alum 0........... .. Ph~nix X•• I.......... 1:l 1» ]j 
. ru. I nUnn ............... AlumC-....... .. l'beniJ: .e.lI ......... 21 1 3 

lIyme............. .. fh'mere" .................................. .b:.M. U"j,ju';;:::::::: :::: 	ShclbDrn ......... . jo:h..lbnrnNos.lan<t2. 50 12 8 

A. Winterbotllo......... .. Furoswerth ... . 	 Bu.h Creekt ....................... .. 


-·-1-­
'l'8t!I1 ................. . .............._.......,--. ..,c•• _ ••: 


"N, report. tShut down. 

http:S1:ln.on


--------

-- --

372 BEPOR1' OF STATE GEOLOGIST. 

TABLE No. 4--Continued. 

VANDERBURGH COUNTY. 

I EMPLOYII8. 

MINE BOSS. ADDRESS. MINE. o, ,,;.,:s., j 'j;.. .... li!I 

Geo. Bonenberger .... Evansville ........ Diamond ........... 26 4 6 

Piu. Schultheis ........... Evansville ......• UninD ... 25 5 4 

Juhn Odel). ........... Evansville ........ Ing",.ide·: :::: :::: 22 10 Ii 

F .... nk Hendthar .......... Evan.ville ........ Hrst A \'en ne ..... ... 36 8 8 

O.B.Baet................. Evansville ...... Sunnyside ........ .. 74 9 12 


TotaL ................. ............ . ................... '-m 26 as 


VERMILLION COUNTY. 

Frn.nk Dunlap ............ Clinton ............ Fern Hill ............. 92 8 18 

D. W •• Tames .............. Clinton Brouillet's L'\3 8 6 

Wm. Butcbin.on ......... Vourhoos:::::::: ::: Torre' No. 4:: :::: :::: 131 11 14 

Wm. Chesterfield ......... Clinton ............ Buckeye .............. ~6 8 6 
............................ ...................... :Sew Hazel" .......... ........ ...... 


~Total.:................ .. ........... , ..... , . ........................ 432 35 44 


VIGO COUNTY. 

Thomas Grc"'ory.... ...... Fontanet ........ .. Diamond No.2 ...... . 118 7 7 

G. R. Anthony ............ F~nl"net ......... . Peerless ............ . 76 7 I) 

Jame_ Johntion ........... 1<'ontanet ......... . Union .............. .. v;o 1.'1 11 

J. W. Erwin .............. Muok..ille ........ . BroILdhurst ......... .. 15 3 2 

J Carmichael ............ Seeleyville ........ . Ehrli('h ............. .. 40 6 S 

Wm. Grey............ .... Seele, ville ....... .. Heelor ............... . 6'2 6 4­
Thoma... McQuade........ Burnett .......... .. Nickel Plate ........ .. 60 8 13 

James Devonaltl ........... hnnett ........... . (;Jr&nt ................ . IJII 10 14 

Wm. (J a.U ..............." . Rosedale ......... .. P"r"e No. 10 ......... . n 9 4­
Robort BI~ler ............. MILek.vllle ....... .. Bri~k Works ....... .. 9 1 1 

Johu W. Alvis ............ Elsie .............. . 28 2 8 

Geo. West .................. Seeleyville ...... .. K!.';o.:,:::::::::::::::: 68 9 8 

W. L. Erwin...... .... .... St. Mary......... .. St. Mary's .......... .. 22 8 1 

James Steele. .. .. . .... . . .. Macksville ....... .. Larimer ............ .. 23 2 


Total ...................................... .. 63:! 86 n 


WARRICK COUNTY. 

Geo. Archbold .......... .. ewbul'a'h ....... .. Star ................. .. 34 5 4. 

PatriCK Bartley ......... . ndler .......... . Chandler ........... .. 13 2 2 

Wm.N"sler..............·. iIIe ......... . Gj)UIl'J;1 .............. .. 19 8 a 

T. B. HalL ............... .. ler.......... . AlrLme............ .. 7 8 1 

Wm. Wooley .......... ;;." onl'iIIe· ......... . BigVein ............ .. 86 6 6 

F.P.Hargrove.......... .. onville ........ .. Caledonia .......... .. 19 2 2 


..Total·...................................... .. .... '.......... ~... .... .. .. . 128 21 18 


"No report. 
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TABLE No.5. 

Skowing the Production oj Cool in Tom of 2,000 Poonds in Ifldiana During the Year 1897. 

CLAY COUNTY. 

OWNER. 'ADDRESS., M~-I-Jan.JFeb.l-M~r.F;ri1·1 M&y·1 June. I JUlyj Ani., BeP~~, rNOV., Dec. Total. 

Strike 
Allala .t Urbain ...... ,. ...... Bra.ztl........ Victoria......... 590 I 600 916 847 89; .................... " ........ .. 716 1:n7 1,478 7,849 ~ 


itBrHzll Blook Coal Co ......... lIrazil........ No.1....... 7,133 4.974 6);9!I 5,594 3,8l!7 2.'11'.7 353...... .. 2~'120 6,1i83 7,46"1 . 8,U8"J 56.918' 
 ~ 'I Block Coal 00 .. ....... Brazil ....... Gal't No.3....... ... ..... 2.001 3.127 3,!!.14 3.:1>7 1,\179,........... .... 2.M6 1.18.':1 5,5.7 4,36.3 . 'Zt%J7 

IBI06kOo&ICo ......... Brllzil ........ GILl'tNo.6 ....... 7.&'>3 6.121 4,638 6,988 1,2lfi 2.166 343 ........ 6.427 12,4SI; 1,61'>6 10,120 69 012 
 ~ Block ('oal Co ......... Brazil ........ No.7.. ..... .... t .... .. ....................................................... . 26 772 l,oi7 1,84.~


Brazil Block Ooltl 00 ......... Urazi\........ No.3....... 13,1\411 1l.7i'2 18,'134 12.4-17 ........ 3,526 783...... . 3,~6 9.801 11.193 11.ms 9UOO o 

Brazil 1IIoek 0011.1 ' 0 ......... BraziL....... No. 10...... ; 775 69; 6'\7 b27........ ........ ........ ........ ...... . 471 627 5'!:l 4. '\6 "J 

Brazil Block 00..1Co ..... .... Brazil... ..... No. 11'.. ..... 6t~9t S.6I>l 1M .................................. , -.... 8.2 4 8.:.00 8~lII7 liMO 36..,29 
 rnBrazil \llll<lk 0011.1 Co ......... Urs.il.... .... No.12............ t ... ..... ........ ........ ........ ........ ......... ..... .. .... .. 414 9'4 1.'148 

Br~.il Minin1\' Co....... ...... Brazil: ....... ' G1!,td.tolle ....... 6.152 6.:1.'1 5,6~1 6~ 2,646 1.721 3.~...... .. 2,818 "6ioo' 6.fiOO. 6.';00 51.002 ~ 


ILr Block Goal Co .......... CIa." Olty..... Brulr HIli....... 90u 1.200 7,0 700 480 1,3(10 ...................... .. 1/70 9.160

3.Q89 1.~ I 84' ~oagoa.ndlm1ianaCoalCo. Terre Haute. Harrison No.2... 3.4-16· 4.11\.5 57a 7,,1 ~~ 703 80 ........ 927 3.8\l8 4JOO 2'l.&i6 


_ ,llIIull' Mioinr Co .... .... Terre lla.ute. Pratt...... ...... 5.0Il2 5.1:14 5.7\10 3.741........... .... ........ ........ 3.11~ 4.tI:!l .546 3,671 35.687 H
Cro.wford 00a.1 Co.. ..... .. .... Br"'.i1........ Crawford So.2.. 5.739 5.2'>2 5.226 6.W2 If'l,'l 4,822 418 ......... 3,.60 7,535 7,5\)4 3Ai5 Iil.006 
 ZCraWford ConI Co.. ........... Brazil ........ CraWford No.3... ~,742 3,302. 3J 71 .3,526 838 2,612 49........ 4,ffi8 8.001 6.Sa 5,44.9 43,()50 r:Tl 


i:'jg':'il.'tr:vf:~~~fCo:::::::::: ~~'~i!i8viiie: ~V'!rl"I'?~~~~·:: .... i'.54.~ "i'im' .. i~~' 9' .. Uili' .. "8~4 .. "759' :::::::: :::: :::: .. r,iI:';· .. ii.iw· .. i,8i6' .. 2;9i3' .. "17:469 
"tt 

O. Ehrlich ................ .... 'furner.. ..... Forlner.......... 2. 18 2,1:l5 1m 3,6i8 .. ·· ..t· .. ·........ .... ........ .. ...... ........ ........ ........ 9,1.lO5 
 ~ C. EbrliobCoal Co ........... Turner ....... Klondyke ........ ......t ........ ........ ........ ......... ........ ........ 
1

................. ........ ........ 7,454 o
7.4M 
C. Ehrlich & Co....... ........ Turner....... KxceMor.............. ........... .... .... .... 2.~ 1,891................ 1188 2.623 3,215 1.9\12 13873 [:l:j

P. Khrlieh ................. Turner....... Superior.. ...... 5.6"6 2,813 3,'>76 4Jl2O...... .. 2.000 20~...... .. 2.000 8;'20 5~'\.2{1 .7,l!6S 41.73.~ 


a C"",1 Co .............. Terre Ho.ute. Eureka. No.2.... 11,19'2 10,81) 3."/ill 9,677 2 846 3.lA4 536........ 7,90\1 5.4-13 10,721 7,'!78 74,517 
 ~ 
:~rn~~c;;Aico:::::· egI::~Ylr.: tir~~~~ ~N~~iI::: "9'.oot ~'il'472' "8',8~' "8:280' ";(.520' "ii,4of .....i\6. .... ·47' "3,4Oi;' "8'Mi' "8~~2' ";i.~ii' ....70:3711 

oucber, McAdoo & Co ...... Brazil........ MOllft.reb......... TOO...... .. r..oo &'>3. ..... .. 622 578 0;.9 5T:! 6> Ii 636 6t5 6.2"_'1 ~ 

Jack'on Coal and Mining Co. Brazil ........ Brazil ...... ..... 5,Otl 415.'1 4.0·l/! 4.755 1.980 21!2 29'J.... .... 5,O'M 10,216 9,653 4.975 50.~ Z

Jaek.on Coal a.nd Mining Co. RrazU........ Niokel Plate..... 2.!.162 2.979. 1,840 2.957 939 20 ...... ~ ........ ........ . 1,604 13.'lOl i:'j

I. MeIntllsh &: Co............. Brazil........ Mc{nlo$h No.2.. fI.Il 118 ..... t ....................... ........ ........ ....... .... ... ........ ........ 759 '!'

Andrew &; Burnham ......... ChtyCity ..... Markland........ 100 11)0 Ino 100 100 113 144 193 522 1.310 1.495 1.'78 5.,11.i5

Otter Creek Oonl ('0 .... ...... Bmzil... ..... Fairview......... 3.1174 4.'\12 2.611 2,'\0 2,547 4,280.............. .. 9~4 2,421 2,523 2,561 28.163 

OtterCreekCoalCo .......... Brazil ....... Nellie ........... !1:9 1072 ~'73 785 .. · .. t ........ ........ ........ ........ ........ ........ ........ XM9 

Jo8.1$0 ".1'1................... Staunton ..... San Pedro. ...... 2.431 2.112~ 2,215 ....... ..... . .................... .... ........ 3.~ 2.72Il 2.787 16.162 

Weaver f'oat Co............... Center Point..Loui.e.. ......... ~) 1.0ill................. ...... ....... ................ 2.f1.10 1.1(j(1 3,~ 3.000 11.600 

Zeller, Mcm"lhtn &: Co ....... lIrazil........ Columbin. No.3.. 2.1115 3,391 3.0'8 2,811............ .... ........ ........ fitl6 1.T-n...... .. 1.217 15.'179 

Zeller, MoClelian & Co ....... Bra~il........ Coillmbia No.4.. 3.668 2.140 l.i53 2Pirl 1.053 1.002 196........ 2.529 5.636 4.1'86 3,786 211,956 


Total ....................................-, ................... 116.003 104,425 85,8118 95,355 32,9118 39,163 4,407 7l!9 60,986 124,817 IM,:,,90 126,588 9'25,679 ~ 

"'l 

---'--- ­ ~ 

'"Idle. tNe1l'min6. tAbo.ndoned. ilIncludedin line above. 
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TABLE No. 5-Contlnned. ~ 
DAYIESS COUNTY. 

OWNER. ADDRESS. MINE. Jan. Feb. May. JUDe. July. Aug. 8el.t ,. Oct. Nov. Dee. Total. 

C,,"'" 00...... .......... W..lilngton•. 0."1 No......... 3.4m 2.m l.IITA IJ).'18 ........ .... .... ........ ........ ........ ... ..... ........ 76 10.14.6 

Onl!td" Co ............. W_.hinll'ton•. Ca\le Xo.lI.. ..... 2;':2:~ 3,301 30U 3.748......................................... ...... 1.750 1,8110 JII,?69

lIavieuOoIlllUCoalCo.. ·NoDt&owery. M'I,O"'.17 No.1. 7.ii1J9 7.42\1 5.~ 6.~ 6388 4,99IiI ........ ........ ........ 6.1&1. 6,2'lt\ 6,tJ.U 57.s1t5 

lJltVi.... CuUDl7 Coal 00...... llIilnt,.,mery. i".9bU1fY No.:.t. UIII . I,7'JO 1.646 1,11Cla 2;llI4. 2/;:t1....................... 2,943 3,497 3,1W.6 ZI.7fi6 
 ~ IJavi."".COUlllY C "I CI'I ...... MOII\ICOI",ery. 'tlf.tlllllrl( No.3....... t ........ ........ ...... .... ... .. ................................... :......................... .. '"0
Jlhlu,,1 ;\I1111D,1 Co ............ Ca.nTlelb""rlJ.. 1I11l1I.1... ........ 1.11\0 810 liI!Ii. 605· 4.86 SIlO 2,500 ........ ........ 2,650 ........ 1.720 1l.ll9l> o

WUD Coal Co ....... ...... .... Od&n......... iDld~"ei:.. .... 1110 lUll :un. ...... :...... .. .... ....... ............... .... ... ... .... ........ SIll 


i-;!t.:~v'i~&c~ico::::::::::: ~::t~~m:::: ~:;:::::::::'.:::: ::::J :::::::: :::.:::: ::.::::: :::::: ..1:::::::: ::::::'. :::.:::: :::::::: ....~iI· ·.. ·78~· .. :.;t.~......2:200 
I:t1 

BaIjiI.....,Ut.. C""O"erativeC.Co RalJkt.<ville... Co-o'..rative .......... t ............................: ............... :... ........ fiOO 7M 1»1() 1,1:100 3.~50 o 

UlllOn e.,.1 On .. .... ...... .... .Rall'~ville... U1>1"11 ........... UII 115 M..... .. ........ lI'J' 219 377 !l87 Iiti3 377 3O<J 11.1149 "'il 

w. lIia.-ton COatl·II .......... Wwliillrlon.. Un_IIh.... ...... 1,4tr8 lOSU 1,Ut 69! 4~ 8(17 1::6........ 1~'77 l,ll1/l. 2.11'9 2Jn) 1l.\!5:l 

W.,.awll$iuB Co'" Co..... ..... \\ub.inrtoll.. Wi~1l No. , .......... t ........ .... .... ........ ........ ........ 3:1........ Q3 6311 1.m 1,l1OO 2.\11.0 rf
- -------------------~----

Tolal ............ .... .... ...... .... ...... .................... lll,ool 17.51l8 I' &l'i l!>~) IM71l 9,591 2,911 377 2.1111 158!18 10,771 19.0S9 It1.7M 
--- '- --~-.----..... ­

~ 
o 
tolDunOIS COUXTY. o 
t-< 

L. A. Soatll ttl ................1HlIlltiDgburr'l HuntiIiPurg... --I 300 3"0 1m 2n;1 150 2~ son I!OO 400 5()tI GOO 3.000 S 

w 
t-3Total .... ........ .. .... ................ .. ........ __ .. .. .... ,__ 300 300 300 :lOCI 150 250 3(ll1 WO 4.00 50U fiOO 3.6 0 


FOUNTAIN COUXTY. 

Indiana llituminou8 Coal Co. Terr- Unllte .. Ind. I.it. No.2 ... 10 12 O,t1l1 9,80 12.9"0 6.1"1 10.715 4.117 . ...... 991 J(lJi!l~ 12.217 12.478 100.4,0 
Silverwood Co.. 1 Co ........... SilrerYloou ... Sil verwoou ...... :\ 0 :10" OC'J :100 501 aU }.Ou 1,::1 0 1.500 l.7U11 1.711 l.il7 JI,~i-- _.- ­ ---1--­

Total .................... ................ ............. "...... 1tI:-H2 10.737 10,lot I:\,t311 6.6111 11,:\61; all7 1.:100 2.~ 1 12,2'.1'2 14.037 14.100 lll,9'Zi 


tNew mine. tAbandoned. 1!No report. 

http:C""O"erativeC.Co
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GIBSON COUNTY. 

. -, ,- ;- .. 
VallI!! CG&l Co ...... .... .. .. PriJloetoll ~wald.... .... .. 7,5 0 4.' O~ S.7liO 1.200 1.500 21.l1 4,llOO 2.171. 3.000 5.81:) 7.000 6.m ~,8'J8 

1-:--1- 1- 1- .--1--1---1---­
. Total............ .... ... ..... ...... ......... .... .. ... 7,:iOO 4,900 3,750 1,2:0 1500 2007 4,0;;(1 2,171 3,OIJO 5,800 7,300 6780 4.9,818 

'--~-

t:dGREENE COUNTY. 

~ 
P:jPIa:ndcOIlUJQ ...... : ........ :\ ~'dian.apolis.1 hlll.!i.Cjt'.· .....1 5.1'8 I. 8~ 1lOi8 6".0 ......" 3.881....... .... .... ........11m 1().3~1 lO.ll'l() rll,S15 .., 


.1....d{'.... C. ................ I!d~ ovoliB. 1 I~fandll:'o.# ...... U.~ I' lll.ol7 11i~ 1Il,t" 15.'WI I.Un ........................ lUI'" 17~ 17b>~1 12SJIM 
 o.~.1110111!. Vdll.,.C & M.Co..... "toll .......l ,a!!d Valley.... 4,/1.'.8 1i,6:IQ 4~ 3J11lO 3fil :1009 &76 ........ 1"'1~ 52$l 6. Of 6.'7·) «.2'13 

•intol.d),. H. Co ...... ...... !Dtoll ... .... IIIO"rl... .... .. .. 11.468. II,!lUi ID IilU 3A\') 1. 21M. SI!&...... .. 1.:al[ 1I.8'.i8 II.~&I 6,l1Dl _.00-2 ~ 

~oulb LiI!t4ln ~I ejl ........ .n".. .. ..... lI~b LlJ)q,n .... 4.1!I5 j........ ..n~ 3.1flO 2 iI.l 1.7'.15 7119........]m., f\.s~ 'f.m iI 000 I "'.745 00 

fil!lllluil Co&! Ofi.. ........... i~U1field ... F.....If!ll.......... i>$l5 $,jIQ.'i 6,465 4.ltl 681ii 1I.4<~1 DOt ........ lUlU lUI:; U;!16 H.l"~. -:';'-,)1 
Wjljl,\eraI....t.u.()oalOe .... 'l.,.... aoute. 1.lIIpllll:on ...... ..!..~ I~~ 1~ .!- 7•• '~ll~6 ~::..:.:..:.:.:.~ I_~..!.~~ I6,lI.Jl §8.i6ll1~ 

TO~1Ii1.. ..................! 44.71.0 I 4';,61'; 4i,ll.'il) ....'111~ 37.Ii\! 116,l13! 8al3. .. .. .. . 1I.:rnl ClIp:, 74,oM 73,9891 471,2Dl
.. .... ...... .... ...... .. .. .. .. .. .. 
--~-~ [

UOXOOUNU. 
- - .~-;-.-- ~ 

P:jBirknell Co·operntive C. Co .. j Bicknell .... ·1 Bicknell•........ '1 1.500 1· fl40 ., 100 ~4 34.~ I 5.'i61 208 9'15 2.'171 2.932 2.906 1:1.972 

Edward."ort Coal Co ......... II·. ll!diann.polis. ll"fma.on.,...... 2.46H. 2.7~2 . 2.3·~i 8iO 9% 1.10.1 3?~........ 'TJi! 2.6U 2.'iOO 2.',00 19167 

Prosp.e<ltHilICo&!Co......... Vmcennes ... Pro.vectHlll .... ~ 1_8:W _749 ~_290 ~~..2f'19 _1.'4:'~ 1.2<W ~~ _1",577 ~ 


Total .................... \ ................ \ .....................I S,aii3 I 4J21 3Jliil l,AOl 1.549 l,827 I I.1tl8! 1,714 2,&j6 I c.m: 6m2 6,iU 43,716 
 ~ 
~ 
?lMARTIN COUNTY. 

:Bedford Co&! and Mining co·1 Bedford ......1Bedford ........ "-I ~121- 290 1 '12! I'· 4;; 1- ~~I ~"o-I 700-1 700 1 700 [ 750 I 900 11.\00 1 9.ro7 

Tota.I. ................... i................................... -612. - 900 -,;;;- -498" -6'85 -7ii) -7:0,-'100 700 700' ~O 1100 ~ 

-Idle. ...-- - " t1 

http:ll"fma.on
http:I6,lI.Jl
http:1I.8'.i8
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-'l!TABLE No.5-Continued. m 

OWEN COUNTY. 

OWNER. IADIJRESS. I MI:SE. iJan·1 Feb. \ Mar. IApril. \ Mo.),. IJ~ne·1 JU!~AUg·1 sePt.\·~· Nov. \ Dec. ITotal. 

Lancaster Block Coal Co..... Terre Haute. Lanoaster No. 4..1 2,'331 1,534 1.815 2,200 851 455........ ....... 700 2,000 2.100 1,403 15,419 


TotnL .....................................~ ................12.3iil 1~1,!li5 2,200 -851 ~1==~-wo12'OOO-;;;I00 -1i0315,4l9
I 1 1 1 1 1 I 1 1 I I 1 1
1 1 F; 

~ 

PARKE COUNTY. ~ 
. I ' o 

Brazil mock Coal·Co ......... Bra.i1 ........ COl< No.S..... 8,228 10.948 11,359 6,846 9,557 10,3U .................. 6•800 13.876 15,8.'\3 93.8'1 "'l 

........ 1
Brazil 1II0ck Cn"l Co. .... .... lIra/iI........ Otter Creek.. :111 1.060 •••• • (1)• ........................ 2,811 2,:103 8.1:140 
 00Cal meteo..1 f:o .............. Chicago, ilL Lylhrd No.1. 1,019 ....~... ~.'~~. l.nl9 


Caluluet Coal Co .............. Chicngu, 111.. Lytord No.2 ............. "j',iU "i.iil" . '9,561' .io.s.iil· "2,38i' ....sii' :::::::: ........ 6,399 .io.i~9· .. 8.0iii' 56.0;0 ~ 

Cl"nwtord C. 0.1 Co..... ........ IIrnzil........ era,flord No.1 11.969 3,9u8 4.718 3.286 11'6 ....... 1~4 ........ 3r~72' 4.1!6O 7.1~5 4;!80 BO,16! >-3

I. Mclnto.h & Co. .... .... .... Brazil........ Molntosh No.1 7:l:J7 5,ilUO 6.869 7.4-'i2 3,1341 4.629 6t6 ........ 47 I 3.'MO 3.814 4.&14 48,:'09 t;; 

Otter Creek Coal Co .......... ' Bra.il........ Mecea No. 1...... 1.01l~ 2;!\l:-\ 2.'187 2,824 I 1.6'9 1,5ti.J ............... 3,586 4,140 2'2.1l\6 

Otter Creek Coal Co . .. .. .. .. . Brazil ....... Meeca No.2.. .. . 00..; 'li9 9:'19 bIll! ....."" ::::~~:I .. ~.':· 2.965 Q 


8 
t;;Parke County Coal Co ........ RO$ed.!e ...... P,lrke No.6...... 5,86~ 6.114 5.620 8mS 5,~8l "9'.ifir :::: :::: :::: :::: :::'::r : ....... 41,003 


Parke ('ounty CualCo.... .... Ro.edllle..... Parke No.8.. .... 4~'M 6.113 :-1.5711 ti.i7:{ S,097 8,:-19 ................ 3,on7 8,2:l6 llJ167 12.015 7t,tl81l 

~t.ndard Coal Co............. Terre Haute. ~tandard.... ..... 2.8:18 2.9:-\2 4.1148 3.1108 7'~ lr~27 123 ........ 2· 911 4,6:!0 3.224 5,6\19 3.740 

Zeller. Mel'lell"n &; ('0....... Bru.n........ Columbia No.).. 4.185 4.1J1lO 1,912 3,173 ........ 2,lttl 6,9l•• 8.090 7.~i8 38,oa 

Zeller, McClellan &: Co....... Brazil........ Columbia No.2.. 3,5ll4 3,606 4.'\34 4,986 1.900 ";",wr ....S9-i :::: :::: 2,1)13 7.03S 8,240 7,636 46,628 s 


- UJ 

~Tota1. ................... ............ ·.. l .. ·........ ·.. ·.... 45,146 48,937 5:1,211 r.6,8i1 41,944 40.6Hll 1,646 [........ 14,1)86 53.790 71,962 72,299 500,534 


PERRY COUNTY. 

. I I I . 

American Cannel Coal co.... \ Ca 1.38 781 1,4Oi> 394 9'\4 1,428 [ 14.1J07""to, ,.. 0....'''", .. ", 'I 1.116 1 'JM I'.m I .." ,-'" ~,."Bergenroth Bros .............. Tr")' .. ....... Troy.... ......... 1.0JO 760 1.140 807 7lb 886 764 758 844 760 611 1.104 10,180 


Total ..................... .. l!,LIIl 2,115 ~ 1,539 2,249 1.154 1,560 24,687
.. .. .... .... .. ................. ·12.116 1.944 2.6341 2,350 
- . -;-,632\ 


tt Shaft blll1dlngs burned. 



PIKB COUNTY. 
~~--

Cabel·Kaurman Coal Co...... Wa.hiDJ1oD" IH"rlwell ...•..... 2.9-l0 1 2.sso 2."1'5 .....~~ ........ ..," ,~" In" I " .. 1 LV' I 1," 2.7m 17.9i6 

D. Inglo ....................... Oakl .. n ('ity. Ayr.hire ......... 6,4-' 11.';"1 4.6in 4.71<; 3. 9i 10.., ..\1 101;'573 

W. A. Jack~on ................ Ol!.kll!.ndCity, CaTbon ........... 1,7i7 1.-'2\ 1,005 946 1.86:l 1,696 Ii ,011
.. f~.. ~!.;~~, .~~..~~.. ~~,:~~~. 5~. 5;~~,The S W, Little Coal Co ..... E'·l!.usville... llll!.ckburn ....... 2.11'4 1.AA7 " 3581 

Tho S. W. Little Coal Co ..... Ev,m8"iI!e... Little's ........... 3,'T83 3,m .. 5,777 ..5,573' .. 4',405' 2.9" 4 I.... .... ........ 12,18<l 1l.41R9 10,98d 'ii' filiI' 71.550 


~TheJ. Woolay, Jr., Coal Co .. Evanpville... Petersburg .. , .... .... .... ... .... 3.4551--'::9.>4 4.1~1 4.98~ ......:.:. 3,615 20,943--- 1- - P:1 
17,636 15,848 9.655 ! 17,667 16,781 34,653 3"l,713 27,()91 29.639 ~3i,654 1:1:1Total .................... ..... ~ ........ ". .... " .. , .... , ..... '~~,;~~' '~';;'11~:::' -2.317 i 


~" "d 
1 ~ o 

~ 
SULLIVAN COUNTY. 

[ 
~~~~ 

LvontoD Co~l Miring Co..... Dull"ger .... ~ .. 1 Briar Hill......... ~!\IIII Ifill I 125 n 100 19o 10!' 100 IiOO 7ro 1.000 I 80') 3.975 

HancfHlk &; 1 0'lkel ........... Faro.worth .• Bunker 11111...... 2.~ 1,94Jti 11363 6~7 49~ enl "1~2 ~ 8o~ ~.U1 2.514 ' 3. S,q 111.411 

Har,d"r Hafer.Loal <:0 ... ~.". Del Carbo .... 1 Star...... ........ 13.!1I9 I 14,6."~ ~.2 0 15.4!,l4 7.8~~ 13,258 1.729 4. 14,336 ];:,,1.'l1 11."1~ 16.6t111 1;!1l.Qn

lndmn" lit Chloago Coal Co... DulllI"oT....... Ilug.or........... 6 • .41 fi.71f1 2••18 1.%1...... ........ ........ ... ..... 5;,6 3..AA, 4.R58 ,5. 95
1 

Jackson Hill I]oal Co........ Eagle ......... 1 Jumbo.......... 11.017 111.8981 9,261 11.~31 6.9'>..4 '5,300' 4.',4.) ........ ........ ........ 3.\177 1I.9S'i 711.41\3 

New l'urT:>,~ville Co..1 Co .... f;belburn.~ ... 1 Ctlrry..ville ....... 11,'1{) l,47t 9.8 687 74~ ........ :19 :99.... .... 1.9·l6 2.12!1 1 1.77 12.~'i5 
 ttNew Pitt.bUTllh C &; C.Co ... AlumCave ... Phenix Nos.l&2. 14.'lOO 11I.1I:!~ 14;~ 11.447 ........ 11,'12'\ 6,748 ........ 3,991 15.:11 11.018 16809 117.~8 
 00 
Hymers, Coal Mining Co .... ·11bmera... .... Hymer!!. ...... 1 3.000 3,000 /1.800 1.~2O 1,440 1,000.... .... ........ 4l!O 2,171 t,ln 5.736 22.1t4 

l'Ihelburn Min!n". Co ......... , Shelburn..... ~helbuTn No. f· } 2,ll!O 2,000 1,440 1,500 1,500 1,800 299........ 2,025 2.610 2,700 ~ 20,824

Shelburn Minlng Co....... "'1 !!helburll..... I-'helburn No. t.
Wat~on Little Coal Co, .... , Farnsworth . Bush Creek ...........** /........ ........ ........ ....... .... ....... ........ .... ........ 1.'lG5... ..... 1.365 ~ 


o 
Total ........ " .......... 1.............. ",. .. .. ... ... ..... . ''154.ii~~2'4s3r4Q,005 43.00~ ~9,~47 33.52,; 20,117 44.~ 1 22.i35 42,(J()9 42~j.1 64,500 4a5,l198 

I;d 


o 
b;j 

VANDERBURGH COUNTY. ~ 
.-~~~-,-~-~ ,~ ~-~. 

1:1:1 

Diamon.d Cnal.l\fininll Co .... Elvansvjlle .. .11 Dill:lUond......... \ 2.99'2 2~1~ 2.78.11,440 l,:ml 1.158 1.44\~ 1,072 1..678 l.8tO 1.ss.~ 2,34'1 22.7!l1 rt' 
Evan"'llIe Umon C.& M.Co. Evanpvllle ... UnIon.... ....... 1.<62 1.0n illS 512 41ii ~3 63i 00 \lIt9 1.122 1.~10 1Ml 1".\'97 

Jo n Iu~l.e Coal Co .......... J<:,·an.vjlle ... I'!gle.ide......... 6!11i6 5.9i~ 7.RU U"9 4.086 4.358 nJlII 7.11110 6:m 6.2!iO 6.'100 6.2'\0 71.674 

n. A LOzleT ................. til-an.Vllle'''1 First A'·enue.... 1./;98 1.m 1.510 11.145 1,~16 1N.9 2.ifi2 2),73 2.'i78 3.168 3.7iO l\ 5110 27.5n6 

Sunnyside Coal & Coke Co ... Evansville ... Sunnyside......... 5.945 5,161 5.4u8 3,31l4 a.6l)3 2.9i~ 6.9'li 6.'i5~ 7.726 7.798 8,27 : 8,1\111 'r1..t28 


Total ................... \................ :..... ~ ..... " ..... Im~ l6.7~1 lsloo 10,940 0,782 1u,491 17.590 17,m 19.191 20.178 121.9371~,250 :J)5,:Ili6 


c:="'Idle. lAbandoned. ""Shutdown. ~iBurned. '"'l 
'"'l 

.. 


http:1;!1l.Qn


TABLE No. IS-Contillued. !t 
(It) 

VER..'IULLION' COUNTY. 

OWNER. KINE. Oct. No.,. Deo.1 Total•• 

Hazel Ore~k Coal 00.. .... .... Olinton ..... .. Fern Hill........ . 6,560 10,425 12,434 12,450 3,38\1 2.055.... .... ........ 8.100 10.759 12,s15 11,000 90.083 

Hazel Cre~k ('onl Co.. .... .... Clinton ...... . HHzel No.3...... . ...... t 
Bruil~tto·. Cr~ek Coal Co.... Clinton ..... .. Bruilette Creek .. :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: :::: ··J;·.6i!7' ·i:{.202· ·i6.529· 'il';'oo' ....41;:858.... 8.~McClellan. Eastman & Co.... Clinton .. .. llucku)e ........ . 

~ 

7,tlB6 9.7'31 6,'1Ir.l 6.1182 7.sm............ .... 2,01"1 6,20() 8•• 00 7.'>00 61.'127 l:tI 

Torreyl·oaICo ................ Voorbees .... . TorreyNo,4 ... .. 9.840 10,325 12.6~9 13;1.;2 13,041 5.1!95 ...... 0 ........ ltl3 4,1411 7.0U 1.000 83.600 


'Iotal. ................................. .. 17.25/ 28,436 34,1l(16 3;!~~\15 28,114 15,1N.31== =.:. 16,1'26 34,310 ~37";;oo-~ 
 I 
~ VIGO COUNTY. 
00 

~ J. N. &- Oeo Broadlrnr~t ..... Muu.,tt e ... Brl>adhul'llt....... 1~7 1,000 1,000 l.I~ n ........ ........ 8,4$lI 96!'i 9t15 1fO 9"0 I 9'!1 1~$T 

Burke Hl-II"" ................ !lIenu ' .. ' .... Hurke ........... 1.1() 1.,.. 100 100 7/) 7/) 120 210 IS I 200 m· l!IVI I tI20 ~ 

('onl BlutT MhtioCCo......... T",n Haute. lJis...ond No.2... .... .... ........ ........ ........ ........ ........ .... .... 1,6~4 5.1~ 7.:·'¥t 8.'\'13 2"4.4. 

C"II.I Blulr Mf"in!t\·o..... .... 'l"rr" naule.. "ee'l'\".8.......... 2.915 lll3 8,9SIl 4,49! 3,911 4,<tl3 499 Im7 tl,7.uJ j' 8.2118 lIt.til9 Q

0 .. 01 Blulr llinhrJl' /·0....... , Terr. Ibute•. 8lII1" ........... ,.. :1:10 ...... : ........................ '" ..... ........ .... .... ........ l!.~O 

ConI llIulf l\HnitlA' Co.. :.. .... TerrcJJnute.. \'ietnr.. .......... 1.448 7"0 1.fi118 Vl-IO ......t.... .... ........ ........ ........ 491i& 

Co"l BluW Mioillc Co......... Terre a..ute. Union.... ........ 7,7h6 10,176 13118 15,910 11,5 8 15,583 1,232 4,9:12 14.010 14,lllO 12.902 121~ ~ 

~:~=!'\P't.!ri;f~:: :::: :::: :::: ~:~}J8.rY;8:::: ~:~~':';8:::: :::: .... f}6 .. "fM' .... i.OO... ··5i.iJ· ....SOil· .... 500· ....560· ....600· .... fiJJ· .... 700 .... oo~'I' "1'.';00' · .... 7~1\iiO e 
};hrllla" Coal Co .............. Burnett. ..... Ni.·ket ~Inte..... 3,9~O 5.ll&I 3,n6 ;; 00-; 4,6i1l 4,86·\.... .... ........ 1,611 62u4 6.801. 5.728 48,~M
Juliu. ~:b"ich.... .... .... ... l:'eeleyvi Ie ... ,..eele)'ville....... 516 1.8~\ l.~~ 1.0'12 216 7~6 1,055 ........ ... ..... 192 1.lll6 2,20() 1I.3~8 ~ 
(lrnllt Coal Minin~ l'o........ llurnett..... Clrnnt........ .... n,1·6 \(1.1'3 1u,7().1 11 8!10 9,6:-lR 9,1\8'1................ 8.173 8,~8 !t,717 911!9 9:1.771 
T. H, Brick and PII'. Co...... Terre H.ut.... Briok Works..... 700 6S~ 7'..lI1 14-; 760 765 7,5 750 750 '11\(), 'I,ll 7M 8,1180 

Sonlcs BroL... .... .... ........ ~er!e Haute.. t'oHle~............ 5' 0 500 5 0 MO 5 0 500 575 '100 reo Inl I 81'0 1'00 7.117;; 

Edward Ilntl! .... .... ........ Ea..... ,...... Villo............. 1. 00 2.10:' 13jj() I!!lI\ GIIO IJ 1., 11.9 5 

William Lflnkford ............ I )",,·k.villOil ... J.e.rimer.. ........ fi:fi SIll r.~R 3'1 241 :l13 74! 1.452 1.~M 1.4: u 

'I 

'lJi,O 1.6 0 111.'ill'~ 

1.oll"blltlr I~....I Co ............ ~.e.IOil)'vil1Oil. . Heolor............ 2.001 'J,'{/i 2"'~ 8,8;9 I,I!!!) 4'~II8I' 4S8 1,5:19 4.ll:.'7 !J.Il!I-, 4.0 7 1i.1.e, l'II!,"89

Vh... County' .... 1 Co ......... flnh,yvillo ... Ray........... .... 4,084 4.~1'1 4,2113 6,5i!'1 :1&' 1,70', ........ ........ I.4f>~ ti.'l42 6.166 7.11U4 41.!rI7 

:Murrr'" L1"rd ,,- ............ MM.·k~vil1e ... Mu.r .... ........ ........ 81 111:2 lI6.... .... ftl 130 200 2IJO 400 }.(m 1,2J1/l 3A~ 


Pa.rkeC..uutyCoal.·o ........ R .. ij"dalo ..... Pe..k)to.lO ...... ':":~,"I'''''''' .... .:..:.:.:.:..:.:.:.:..:.:.:.:..:.:.:::.:.J ... :..:.:..:..:..:.:.:.... =.:..:.:.: ..... ~lIn I 6.61':1 __12.1i20 


Tota.l............ ....... ........ ........ .................... 38,1)38 42.007. ~;.o19 li3,o2ll I33,58;3 1 44,46f, I 8."'95 6,400 21,557 53,208 00.81131 72.744 4l!II.1IIIt 


http:15,1N.31


WARRICK ronNE. 

John .\rrbbold ............. .. .E,·an"ville .. . tltnr .. ............ 2.11.'>.~ 3.0:~4 2.4Htl 1.7~1 I 1.1Im INO R.OOO 2.f 00 VIOl! 2.o.~~ R.I"n 

('al"O•.nia C .. o.l Co .......... .. H.,on.-ille .. .. ('nle.l ..nia........ I.(lXH I.JOtI 1.0110 ~. 6 7.·0 80.1 1.1110 I,IIKI !!tl4 I.Hit I SI!J 

Kelley III :\e.ter ............ .. B"ol dlle .... . Guu.rh ........... 2.1 { 2.~ld 2.41~1 2.f~H ~. f~1 1 .. 21 1.001' 2 8:1 2.81111 I.HlM' 1.5 " 

Holl & I.owrnnce ........... .. Cb"n,II.·r .... . Air Lino . .... .... ~IKI 4111' 4 0 411., ;\'·0 :'50 4 II f~1() nO 61'0 HOO 

l'otri.k I:artl"y ............. .. {'handler .... . (,bllnOI"r :....... 1.2~1 I."IKI 1.1) " 4:1~ 5. U 51-11 61·0 ~511 8U' H'·II \lI.O 

Will. R .. bel'l. n ............. .. Newburg .... . B.. i,.billt&; . .... ,... ~~I U ~IK) ~OO 2 0 If> 150 '10 :5' :~I'(I :~ 0 :\I",

J. W .... ley Jr.. l·oa.) C........ . E'"nu·ille .. . Hi" Vein ......... 2;'~~ 1,7'';; 2.;i!J filiI J.X\15 1.')15 4.7 I 3,;oIn 5297 f. ,: iU 3.M"! 

DeFol'e.L Coal Co ........... .. Evan., iIIe .. . DeFol'esL......... 150 I . .,.' II.u 1 U 2M :511 ~O() 5110 300 45 5 I) 


Total .................. .. ........'............ \l..:iw· w,m I,),36..~ 7,151841;' 16.4:16 12.3'11 .;98 IR,I70 12,\178 I 11\.816 


~~~L~nr;~~~f:~.~~. ~~~.I~.~~~~~.:::::::::: ::::::::.::: :::: :::: :::::::: :::. :::: ::::: ::: :::: :::: 4,~~~~~:: 
Oidle. t New mine. t Abandoned. 

.. 
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METHODS OF MINING. 

There are seven different veins of coal mined in the State of In­
diana, varying in thickness from three to nine feet. Room and pillar 
is the only system of mining used in this State, subject to many modi­
fications as to the direction and width of entries, the thickness of en­
try pillars, the width of rooms, and the arrangements for the re­
covery of the coal in the room pillars before the final abandonment 
of the mine. These modifications are made necessary by the character 
of the coal and of the overlying and underlying strata. This system, 
.when conditions are favorable, as they are in but few mines in this 
State, consists of a main entry and air-course, each 8 feet wide, sep­
arated by a pillar 12 feet in thickness, and making what is known as 
a double entry.. At intervals of 100 yards cross-entries are driven at 
right angles to the main entries. These are of the same dimensions 
as the main entry, but the pillar between them is usually not so thick, 
and a haulage road is kept up in each cross-entry. Break-throughs 
are made between each pair of entries every 4.5 feet to provide for the 
circulation of the ventilating current through the mine. These en­
trieS are driven to the boundaries of the territory in each direction. 
As the cross-entries are being driven, rooms are «turned" at right 
angles. These are started at a width of 8 feet and are gradually 
widened to 24 feet. They are carried at this width until they reach 
a point midway between the two cross-entries. The roadway is kept 
near one side of the room, so that it is in place to be used in taking the 
coal from the pillars. These are left standing until the mine, or at 
least that part of it, is about to be abandoned, when all the coal is 
removed that it is possible to remove, and the roof is allowed to settle 
to the floor. Where conditions are favorable, nearly the whole of the 
coal in the vein can be removed. The pillars in this case are left about 
10 feet thick, and break-throughs are made in them at intervals to pro­
vide for the ventilation of the rooms while they are being worked. 

The first modification of this method occurs when, for any reason, 
it is not desirable to keep so :mllch open work standing, on account 
of bad roof, or where the work is not being developed fast enough to 
keep up the desired output from the new work. In either of these 
cases, as soon as the rooms are driven to their destination, the pillars 
~ taken out, or at least so much of them as circumstances will per­

/ 	 mit, care being taken to leave enough coal near the entries to keep 
them safe while the work is being carried on beyond the point where 
the room pillars have been taken out. While this allows the operator 
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to realize the profits of his development work sooner than the first 
method, the coal can not be taken out so clean, and the final result 
is a loss to all concerned in the working of the vein. 

In some of our mines, mostly those operating in low or thin veins, 
instead of keeping up a roadway in eaeh of the entries, only one of 
each pair is made to serve the purpose of a permanent haulage road. 
This entry is made of sufficient height by taking roof or bottom along 
with the coal, and a good haulage road is made along it. Its com­
panion entry is sometimes made only in the coal, and a branch road 
is laid from the principal entry to each room which is turned from 
the "air-course," as the second entry is called in such cases. A door 
is necessary at each of these. roads to direct the ventilating current, 
and, as these are seldom made air-tight, and must be frequently 
opened to permit the passage of coal and men, this plan usually re­
sults in very poor ventilation, the more so as the area of the air-course 
is so much smaller than that of the entry. In fact, this method has 
nearly all the disadvantages of the single entry system. This is some­
times modified by making a "cross-cut" between the entries at every 
third or fourth room. This reduces the numbe~ of doors and improves 
the ventilation to that extent, but I find that the parts of the air­
course between those which are used for a roadway are usually allowed 
to become filled with dirt, thereby- choking the air-way and preventing 
the free circulation of air and requiring a great deal more ventilating 

, power to keep the mine in a fit condition for the men to work in. 
Also, as the roads in the air-course are abandoned as soon as the rooms 
are worked out, the proper attention is not given to 'it to prevent it 
from being filled up with falling roof, and in a short time it is prac­
tically useless as an air-way. This is especially true where the roof 
is of sllch a character that it is affected by the action of the air. Where 
the roof is very much affected by the action of air, and also where it 
is naturally weak~ a modification of the first plan, known as the 
('block system," is adopted. 

In this system, instead of driving entries to the boundary and turn­
ing rooms at regular intervals for the whole distance, when the cross­
entries have been driven a distance of HIO yards, 'a pair of entrie!'l are 
started parallel to the rooms and driven to the next cross-entry. When 
this is done the air may be sent through these entries, and they 
are also used for haulage-ways, and all but one of the original cross­
entries may be abandoned to the point of connection with the cut-off 
entries, as soon as the coal has been removed from the block formed 
by the four pairs o:ll entries. The advantage of this plan is that it 
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avoids the necessity of keeping open so much haulage road and air­
"'ay, tlnd gives a sborter road for the ail' to traveL Also where the 
roof and surface conditions are favorahle the coal may he taken out 
before the conditions have hecomc unfavorable for pillar work. 

In some mac·hine mines. while one or the other of the plans out­
lined ahovc is followed, the rooms are drivcn douhle with a road on 
each sid e.- '1 his is made })ossible on account of the fnct that as the 
coal is mi:ried hy the machines comparatively little powder is Hsed and: 
the roof is not shattered, and so can be more easily kept np hy timher­
than in places where large charges of powder arc used to loosen the­
coal without mining, as is generally done where pick mining is prac­
ticed. This method allows all wastage to be thrown into that part of 
the room hetween the two roads, and provides for the ventilation of 
the working places without the necessity of such frequent break:­
throughs between the rooms. Jt also does away with a great deal of 
the trouble and work in moving the mining machine from one \vork­
ing place to another and adds largely to the amount of work that it 
may do in a given time. 

Other modifications.of these plans are made necessary by the vary.. 
ing thickness of the coal in some veins, by the irregular dip and rise 
of the strata and by the character of the material forming the roof 
and floor of the mine. In thin veins, in order to save the eJlipense' of 
making the necessary height to permit of mules going to the faces of 
the rooms, entries are kept as nearly as possible in the "dip" or lowest 
part of the mi:~:lC and all rooms are driven to the "raise," so that th~, 
mine cars may be brought to the entry by man power. This results 
in very crooked roadways and a great deal of experimental work, and 
working places running at all kinds of angles, making it almost im­
possible for a stranger to see any plan to the workings. In other ease8­
pillars mu~t be a great deal 8tronger than is given above; in some 
mines entry pillars are 50 feet thick, and room pillars 20 feet thick:. 
In others entries can not be made more than 6 feet -wide, and rooms­
15 feet wide. The exigencies of dminllge requirements and haulage 
conditions als0 have their etl'ect in determining the final shape of the­
mine, so that although it is easy to plan mining operations as the, 
should he, tJile person who direets them from day to day finds him!"Clf 
eonstantly cOl'lfTonted with problems whose sllccessful solution mORM­

much tG tbe eomforl of the persons employed in the mine and to the· 
financial outcome of the investment of his employer. 

http:modifications.of
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MINING MACHINERY. 

Mining machinery was introduced into this State in 1884, as a result 
-of a strike at the CurrysYille :Mine, and the mines at Rosedale, Parke 
County. Having been intrOduced by force 9f circumstances, it Will 

demonstrated that the bituminous coal of Indiana could be 8UCcese­

fully mined by machinery, and its Dse has mcreased until at present 
8 large part of the production of the State is mined by machinery. 
Originally, only compressed air was used as a motive power, but recent 
developments in electricity have led to the invention of mining ma­
chinery operated by ite use. Block coal had not been successfully 
mined by machinery until 1894, when electric machines were installed 
at the No. 1 and No.8 mines of the Brazil Block Coal Company. 
Since that time they have beensucoessfully operated -at those phwes, 
but no' additional installments have been made in that district. I give 
a table showing the extent of the use of machinery in this State: 

MINES. 

'flrazil Block Coal CO.'11 No. I. 

Brlllil Block Coal 00.'s No.8. 

Briar IIlII. ................... . 


-Cable No.9 .................. .. 

lMlllnd City No.1 ............ . 

lolan.! No.2.................. . 

·O~..alt ....................... . 

Pu.rke No.8 ................. .. 


,Cox No.3 ................... .. 

LYlnrt! .N o. 2 ................ .. 

Hartwell .................... .. 

PhenixNo.1. ............... .. 


,.lumbo ....................... . 

Curry.ville .................. . 

Shelburn .................... .. 

HYrnera....................... . 


. StAr ........................ .. 

Sunnypide ................... . 


IE£::::: :::::::: :::: :::::::: 

BiI" Vein ..................... . 


Tota1. .................... . 


EI.ECTIUIl. CO.I'RRSIU D Ala. 

..... .:.. ...; ;;...
OOUNi'IKS. ..," ,.., ~ .;" e -" ., ~ " ~oiI ;;. 2 ~! 

jO, :".I!'l ;:: .... e .., " .. :::ll It S .. :,'1:1., .. 
.."" ... ::;;'" Z ~ 1:1:1 1"4" " 

Ctay.... .......... ...... ...... Ij!

Cluy.............. ...... 5 10 1 ..... ....,...... . 

Clay ..................................... . 

' 


IIM'iess .......... ...... ...... 2 .... .. 
 .. .... "'i2(jreeue ................................. .. 
Greene .. ~ .. ~. .... ..,.' .... ,..... ,~ ..... . 24 ....iii(jib.on ................................. . 

Parke ................................... . 
 :::::: "if .. ·..iPllrke ................................. .. 

Parke ......._......... : ................ .. 7 

"ike ..... ........ ...... ...... 1 .... .. 
 .. .... .. ·i.i·
~lliv8n ............................... . 

/'>ullivan ............................... .. 1;' 

Fiullivan ................................ . ... 6 1 

Suni"an ................................ . t4 .......... .. 

Sullivan ......... ...... ...... 7 .... .. 

Sullivan ......... ...... ...... 6.. .... .............. .••• 

Vllnderburllh .... ...... .. ... ...... ...... 1. II 
Vermillion...... .. .... ...... . .... ...... 12 51 
VillI) ., .......................... ,... ...... 7 ..... . 


~i:~ri.;k·::::::::: :::::: :::::: :::::: :::::: ..........~...... ·B
1--,--'_-­
5 .8 4. 63. 22 

'In addition to the above a machine drill is used at lIecca, in Parke 
County, and two at tlie Big Vein 1line, in Warrick County. '],he 
Indiana & Chicago Coal Company are at work installing an electric 
plant, which they hope to have in operation before February 1st, as 
is, the New Pittsburgh Coal & Coke Company, at its Phenix mines .. 

"12 idle. ta of them Lechner. 



884 REPORT OF STATE GEOLOGIST. 

l\Icchanical haulage is in use at several mines in this State. A list 
follows, showing the kind of power used and length of haulage. 

Kill!) 1)-' HAUI.­MINIII. OOUNTY. POWIS USED. LENGTH.A.GII. 

Island No.2 ....... . (~reene ........ . Steam ....... . 2.600 

J.lllnd No. 1. ........ . Greene ......... . SI.ellm .......... . 1,200 

Parke No.8 ...... .. Parke .•......•... !'t~8m ........ . 9UO 

HYUlera ......... .. Sullivan ........ . Electricity. . .. . 1.000 

Torrey .............. . Vermillion ... . Sleam ........ .. 1,200 

Ingle..ide ........... .. Vanderburgh .. . Steam .......... .. S.(~10 

Grant .............. .. Steam ........... . roo 

M~<l<la ................ .. ~!fke' :::: :::: _.. . Electricity ... .. 2.600 


ACCIDENTS. 

The following list shows the accidents, fatal, serious and minor, that 
have been reported to this office, or have by any other means come to 
the knowledge of my assistant or myself during the year. They con­
sist of 16 fatal, 24 serious and 74 minor accidents. This is a large 
decrease since 1896, when the list showed 28 fatal, 66 serious and 94 
minor accidents. This speaks well for the management of the mines, 
as the output of coal is nearly equal in the two years, and those af­
fected by the strike were in bad condition when work was resumed, 
especially where the roof is at all inclined to break and fall from the 
action of the air. This has usually been a time when accidents were 
most numerous from various causes, some of which are set out in a 
circular sent out by this office abf?ut the time work was resumed after 
the strike, in September. A short account of the circumstances at­
tending each fatal accident, as they were developed at the Coroner's 
inquest in each case, will be found following the list of accidents. 
With one exception, no charge of negligence could be made against 
the person in charge of the mine where an accident occurred, and but 
few where gross carelessness could be imputed to the injured person, 
or any of his fellow-workmen. A large proportion of them were from 
causes that were so hidden that they could not have been discovered 
by the closest observation. The same is true to a less extent in the 
other classes of accidents, but, as but few of them have been personally 
investigated by myself or assistant, I am not in a position to make 
comments upon them. 



~ o. 
I 
Q 

~ .... 
Patal Aecident.~. ""i:'l 

>-:J o 
P 
..0 
o 
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>­Jan. 2.. "" RobertSil.... FI,llingslaW.. " .. " .......... Fatal bruises .............. ".... Vigo. >-'l 


Jan. 27... B.F.Wntson... l!'allingsbte,.. .,.,,,....... .. .......... ,..... Sullivan. M 

Jan. 28, J.Bristow... ,.... Explosion of powder. Fatal bruises .... ,............... Vanderburgb.

Mar. 16, "" . Wm. Dolgeman,. Explosion of powder. Fatal brui.es "", .......... , .... Vanderburgh. 

H 

~ 

May 29 .... " Dd. Williams".. Fall of slate .... , ,,'.. Fatll.l bruises .. "................ Clay. rn 
.June ...... Wm.Orawley. Falling.lalo... Fat,,) bruises .. "...... OJ y.
Rapt. -. Jl.Dunville.,.... Falling rooJ'..,. Fat,,) bruises ... ,,,,,, ".. Hibson '" 8Rept. 27, Dn.... id Clark , Powder smoke. Death ................. , Sullivan. 
Sept. 27" J. Anderson Powder smoke, Death ................... , .... ,... Sullivttn. o "'l 

Sept. 30" Geo. Hickson"" .. , Electric motor. Broken bones...... .. Pnrke. P 
Oot. 1.. I. N. WilHam.. Fan in sbaft. Brui,es and burns............... Ugo.

Oot. 5. Geo. Saurs"... ""..... Shot in cool , .. Bruises and burDs" ....... " ,", Greene. 
 o 

"=iOot. 7,., John Hunter.. " .. "'''I' Fall.ofslate... ",. Rruises .'.... "'"'" ,'," ........ Gre.e.ne. 

Nov. 13 D.Benzo." ....... " .. , .. Fallmgroot '" Fatal bruIses .. ,., .. ", .. "..... ()Jay.

Nov. 13" A.Miccillitte ' I' FaIlingrool' .. , Fatalbruises ... , ... ".......... Clay. ~ 

Nov. 24.. Arthur West .... "" ,Fallingsbtl).. Crushed head ... , Clay. Z 

t;:j 

?' 

C>:) 
00 
o. 
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Serimts Ar&idents. 

nATF-. NAm:. 

.Tau. JohnOlsol1 ............. . 

Jan. Ben. Dally.............. . 

.Tan. F.Jackson.............. . 

Feb. Ch&!. Walter ........... . 

Mar. .. M. Winegar ............. . 

Mar. N. Cowie ............... .. 

Mar. .. .... H. Dubney ............. .. 

April - ........ J. Demont ............. .. 

April . ...... A. Hayman. . ........ . 

April ...... C. Nicola; ............... .. 

M&y -........ John QUIgley ........ .. 

M&y 18........ .Tohn n"in ............. .. 

June 21. ...... Wm. Bedford ........... . 

June 3...... Thoa. J&mes ........... .. 

~une 5........ S&m ~witz ............. .. 

Sept. - ........ A. B. Buyher............ . 

Sept. . ..•J. Thompson ............ . 

Oct. . .... I M. Glover .............. .. 

Oct. . .. Geo. Tincher........... .. 


8~1: ..... :: . .Tac. ~.~t~~~:::::::::: .....Ii 

Oct. . Lee Wake .......... . 

Oct. . .foe Williams .......... . 

Nov. .. Rubin Smith ............ . 


O.AC~iL 

Railroad ear. , ...................... ,

Explosion of shot,. ,., 

Falling slate .................. , .... .. 

]j'alling roof... ' .......... " ........ .. 

Fall of slate .... , " ............. , .. .. 

Explosion of fire·damp , ....... , .. .. 

Fall of coal. ....................... .. 

DralV slate, .......... "" .. "" .. ,: .. 

Desoending cage, , , .. " "" " " , ... " 

Explosion of keg of pow(ler '" , ,.,' 

Fall in shaft. ............ " .... "'''' 

Mine car, .. " ... , ... , " , , , " . 


INJURY. 

Finger mashed ................ .. 

Body bruises. ..... .. ...... .. 

Leg broken .................... . 

Spine hurt .................... .. 

Collar bone ................... .. 

BIt(i burns, ............ , ....... .. 

Bones broken, .............. , .. .. 

Ankle broken ........ , ......... .. 

Leg broken .................... .. 

Badly burned. ..... .. ......... .. 


'~;i';ger cut 0«:::::::'.::::::::: ::: 
Arm broken ............... ,., .... . 

Leg broken .................. . 

Broken leg... .. ............. .. 

Sprained leg................... . 

Leg broken ................... .. 

Back broken .... , . 

Ankle mashed.... .. .... 

Broken rib ......... .. 

Broken limb..... , .. 
Burns and bruises,.
Back broken........... . 

Bone broken, .. 

MINI!:. 

BrMilB.C.Co.No.8,
Brazil B. C. Co. No.1. 
Hector, ' ............. ' 
Briar Hill ...... " .. ,
I,yford No.2....... .. 
Standard........ " .. ,
Island No.2 ... ,., .. .. 
Island No.2 ........ ,.
Lancaster ....... , .. .. 
Pratt ..... , ......... . 
Standard ...... ' .... .. 
Island No.2...... .. 
Hector ... , , .. .... , , 
Hector .. '" ......... . 
Brazil B. C. Co. No.I. 
Hartwell ......... .. 
Columbia No.4.... .. 
Brazil B.C.Co.No.n 
Summit ......... .. 
Summit ........ , .. . 
Ray................. . 
Diamond... , ....... . 
Brazil B. C. 00. No.1 
Lonise , ............. . 

COUNTY. 

Clay.
Clay.
Vigo.
Clay.
Parke. 
Parke. 
Greene. 
Greene. 
Owen. 
Clay.
Parke. 
Greene. 
Vigo.
Vigo.
CI&y.
Pike. 

ne. 
ne. 

!:d 
~ 
I-' 

C 
pj 

H 

o 
>tj 

W 
H 
.... 
H 
~ 

Q 
t:l o 
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Q 
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Minor Accidents. 

DATK. N")!R. (JAUSK. INJURY. MUlle. COUNTY. 

Jan. 11. ....... John Burnett........... FaU of sl&te ....................... 1 Bruised face ................... .. 
Jan. 11 ................................... Coalotfoars........................ Footmashed .. : .............. .. 
Jan. 6........ Chat. Marky............. Falling slate ........................ Bruises.......................... . 

:f:~: ~: ::::::. t!.an!~.!::::::::..... :: B'i~: ~~~~e: .. ::: ..... :: ::.'.:: :'. :::: J~~t8~~~i :::::: :::'.:: :::'.::: '.:::: 
Jan. 28........ Wm. Kehoe...... .... .... Premature explosion. Burns ........................ .. 
Jan. 28........ Thos. Kehoe....... ...... EltPlosion .... .. .... ...... .... .... Bad burns ...................... .. 
Feb. 28........ F. Smith. ............... Mine oar. . . .. .. . . .. . . . . .. .. . . .. ... . .................................. . 
Feb. 2()........ Chu. Brown..... .. .. Falling slate. ..... .. ............ Back bruised .................. . 
F,b. 19.... :... H. Ford...... .... .... .... F&l1 of el&te....... ...... ...... ...... Hip bruises ................ .. 
Feb. 22........ John Simes.............. . ...... ........... . . ................ Bruised leg .................... .. 
Feb. 27 ........ A. Witty. ...... ......... ...... ...... . ....................... He&d eut...................... .. 
Feb. 2......... ~m'. Barber ........ , .... IJr&w .I&te. .. .. .. .... .. .... .. .. .... Bruised l~g .................... .. 
Feb. 1........ Fr",d WaJ.ters ... .... F&lling slate.. . .. . ..... .. .. .. . ... .... Bruises ........................ .. 
Feb. 10........ Adam Ebler ....... ....... ............................ Bruise......................... .. 
Mar. 31. ....... T. Health ............. Fall ohlat", ........................................................... .. 
Mar. 26 ........ H.Johnson .............. Dr&w slate... . ................................. . 
Mar. 26 ........ S&m Taylor ............. r'all orslate ...................... Bruises ......................... . 
Mar. 26........ J. Handthom ............ FaJ.l utstate ............................................................ . 
Mar. 26....... John Yando ............. ..................... .., .............. Toe hurt ....................... .. 
Mar. 4....... John Tuttle .............. Slate ................................................................... .. 
Mar. 4.................................... Fall ohlate ........................................................... . 
April 1. ....... James Barnes........... Falling coal ........................................................ .. 
April z:r.... .... Wm. Lundwell ...... .... Mule................................ Bruised face ................... .. 
April 5........ M. Albright .............. Moving coal ......................... Bruised fingers ................. . 
April 12 ........ L. Dormely .............. 1 Ra.i1road cars ........................ Bruises ....................... .. 
April 12........ Wm. Morton ............. Falling slate ......................... Back hurt.. .................... .. 
.June 12........ .......................... Falling coal.. . .. ... .. .... .. . .. . . .. . Bruised foot .................... .. 
June 9........ M. Templeton ........... Draw slate ........................... Bruises ......................... . 
June 4........ c.. Robertson ............ '1' Explosion of fire-damp ............. Burns ........................... . 
June 17.... .... GUBS Lan. . .... . ..... .... Scales of iron.. .. .. .... .... .. .. . ..... Eye burned .................... .. 
June 8........ AdamMetz .............. Fallofslate ... : ................................................... .. 
.July 13 ....... S. W. Druter ............. With car ............................ . 
Aug. 13.........Tohn Muller ............. Fall oCalate ...................... .. 
Aug. 24........ J.Kretringer ........... . 
Sept. 9........ Ben. Hunt ..... . ..... . 
Sept. 20 ........ J. Goodman............. . 
Sept. 27 ........ Geo. Fookner........... . 
Sept. 2........ B. M 

.'Mine ·~a~·.:::::::::: :'.::: ::: :::::::::: 
Falling coal........................ .. 
Mine oar............................ . 
Falling slate.. . ................... .. 

'Wri~i'~~t::::::: :'.:: :::'.::::'::::: 
Sprained foot...... ..... .. .... .. 
Bruised hips .................... . 
Armeut................ . 
Ankle hurt ................ .. 
Leg hurt .................. . 

a". 
ne. 

_ne. 
. arke. 
Puke. 
Clay.
Clay.
Daviess. 
Greene. 
Sullivan. 
Olay.
Olay.
Clay.
Gibson • 
Greene. 
Greene. 
Clay.
Clay• 
Pike. 
Vanderburgh.
Vanderburgh.
Greene. 
Knox. 
Clay.
Clay, 

~ 
t<:! 

'" o 
i:d 
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o 
":l 

W 

~ 
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Minor Accidents-Continued. 00 

DATE. NAME. CAUSl£. INJURY. MINI!. COUNTY. 

Sept. 20, ... , G. Everhart.., '" I,eg hurt .. Brazil B. C. Co. No.8, Clay.
Oct. 5 .... , B. Decker .. " .. , Bruises,," , Blackburn ......... , Pike. ~ Oct. 22 ..... , .. Geo.Rife."" .. " Foot hurt. Hazel Creek..... , , . , Vermillion. r,j
Oct. 1..... G. Woodhurn .. Toe mashed .. Briar Hill." ........ . Clay. '";:i
Oct. +"" .J. B. .Jones, .... , Heud hurt. ,. Crawford No.2.... , ,. Clay. o 
Oct. 6". Ira BadlY" ... , Arm hurt Crawford No.2...... . CbLY. ;:0 
Oct. 8.. . ' Fred Enour" " ...... . I,eg hurt ..... Crawford No.2.... .. Clay. ~ 

Oct. 2). . ... Richard Wake" .... . Cut on side. Diamond No.3 .... .. Clay. o
Oct. 2!., Geo. Church. ];'oot hurt ..... , Crawford No.3...... . Clay.

Oct. H., .Jos. Auman,. , ,. Leg hurt" .. Crawford No.3... . Clay. ~ 


Oct. 3. "Mike Conner" .. " ... Burlls., ..... , .. Dia.mond '. .., Clay. U1 

Oct. 23.. ..... .James Patrick. " ... . Foot hurt.. .... , Brazil B. C. Cla,y. i-l 

Oct. 20. "... Ch as, Scott. ........... " Bu,ek 3,nd rib" .,. Brazil B. C. Clay. il> 

Nov. 11.... Thos. Scully ...... .. Bruieed leg...... StILr No.3 ........ .. Sullivan. ;;a

Nov. '2:1 ........ J.Cuthbertson ... " .. '. 'shaft,: Eye lind bruises.. Diamond No.3.... , .. Clay.


Cut over eye Briar Hill. .......... . Clay. 
 Q~~~: it::::::>~~~~'.J~~:!:':: ::',: Leg hurt, .. .. telOi,t. 15 ........ 1 Chas. Wilson ... ,., Slate ...... .. " Leg hurt ..... . .\V~rld;s Fai;: ... , Clay. 
 o
Dec. -........ C. R. Carlton .......... . Draw slate, , ,,' , Spmined foot" South Linton, .. . Greene. t-< 
Dec. ' .... i J. Carpenter. , " ... , .. . Kicked by mule ..... Cable No.9 ... '" .. Dllviess. o 
Dec. H. Nickles .. "". , Fall of draw slate .. Brazil B.C.Co, No.1 Clay. Q....Dec. A Campbell " ... . Brazil B. C. Co.No.n Clay. w 
Dec. ...... J. Sehaniske" .. " ..... . ~:IP~fBl~t~e . Brazil B. C. Co. No.n Clay. !'-:l
Dec. 1. .. " .. O. Decamp ........ .. .Fall of coal ... erawford No.2.. Clay.

Dee. 3" .... T. Templeton" .... . Empty cago. Templeton Mine ... . Greene. 
Dec. 9........ Christ Brown" Railroatl el'f. , . Gart :'1'0.3 ....... . Clay.
Dec. 9, ... " .. Erwin Young .... Mine, Otter Creek, No. J " Parke. 
nee. 13, ....... M. Shoemaker., Caron 0.3..... Parke. 
Dec. 13 .. ,.",. S. Pob,vinski . . - ne car ... __ 0.3...... . .... Parke. 
Dec. 15 .. ".... Heo. Dixson , Iling slate, B.C.Co.No.S. Clay.
Dec. ]8.""", Wm. Burnet .... aw slate, . " Sulliva,n . 
net). 28" ..... , .John Sims." .. ITt by mule .2:::: Clay. 
Dec. , .. " ... 1 Wm. Marchal .. Fall of eo a.! .,. , Clay.
Nov. 30"." ... DavidPalid ..... ];'.Iling slate .. Clay. 
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COMMENTS ON ACCIDENTS. 

As required by law, either myself or my assistant, in conjunction 
with -the Coroner of the county where each death in the mines oc­
curred during the year, made a full investigation as to the cause of 
each accident resulting in death. I herewith give a brief resume of 
our findings in each case of fatal accident reported to this office dur­
ing the year and reported in the above table: 

John Sills died January 2d, from injuries received from falling 
roof in the Grant in Vigo County. His attention had been 
ealled to the dangerous condition of the roof by the mine boss 
before the accident occurred, but he delayed taking the necessary 
steps to make it safe until he had finished the work he was engaged in 
at the time, and before he got ready to attend to it the slate fell, with 
the result above noted. A large proportion of all the accidents whieh 
occur in the mines of this State are caused by delaying to take the 
precautions whieh are known to be neeessary to render working plaees 
reasonably safe, always with the intention of attending to it as soon as 
some other work of more seeming importance is finished. If workmen 
and their employers would learn that in all mining operations the un­
avoiflahle accidents are quite too frequent, and that safety should be 
cm'cd for first, we should be called on to chronicle fewer that might 
11U"H; heen preyented. In this particular case it seemed, from the evi­
dence, that the deceased was entirely at fault himself, but this is not 
ahmy" the fact any means_ 

H. F. Watson was under a falling stone on the main travel­
ing way of the Star Mine, in Sullivan County, while on his way to 
work. From all the evidence obtainable, the -roof at the point when> 
the accident happened had been in apparently good condition the 
evening before, when it was last examined, and other workmen who 
had preceded Mr. Watson to work that morning had noticed no indi­
cations of danger at that point. An examination of the plaee after 
the accident by Mr. Epperson, Assistant Inspector oCrvIines, failed to 
show any of the usual indications that danger might have been appre­
hended. It was clearly a case of accident which ordinary 
eould not have prevented. 

J. Bristow was fatally injured by the premature explosion of a blast 
which he had prepared and was in the act of lighting at the Union 
Mine, in Vanderburgh County. From the testimony of an eye-witness 
it was learned that he had placed a squib in the needle-hole and was 
holding the lamp to the match of the squib, but had not given 
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warning of his intention to fire, when the shot exploded. The only 
reasonable theory to account for the accident is that the squib was 
defective and that powder had found its way into the match of the 
squib and become ignited shortly after the match had begun to burn. 

Will. Delgeman was injured at the Diamond Mine, also in Vander­
burgh County, in a manner almost identical with the above, as far a& 

could be learned from the testimony available at the inquest. There' 
·was no eye-witness in this case, but the decedent had prepared his 
shot some time before the time for firing, and been engaged in con­
versation with several of his fellow-workmen when firing time arrived. 
He left them and went-to his working place, and had been there but 
a few seconds when the explosion occurred. From the position of the 
body, and his tools, it appeared that he had been in the act of firing 
his squib when the shot exploded. The squibs used in both of the 
above instances were what are known as the American brand of 
patent squibs, and examination of a number of others from the box 
used by lIfr. Delgeman showed several so defective as to haye caused 
the accident, if they hag. been used in the regular way. 

David Williams was working on pillars in the Eureka No. 2 Mine~ 
in Clay Uounty, when the roof gaye way and fell on him, inflicting 
fatal injuries. On investigation it appeared that the particular piece 
of slate that fell had been loosened by removing coal in the course of 
his work, and that it would have been impossible for any person to 
have foreseen the likelihood of an accident in time to have secured the 
place and prevented the accident. 

William Crawley received fatal injuries in the Nickel Plate Mine, 
in Clay County, under eirel1mstances very similar to the above. A 
miner who was wmking near him at the time of the accident testi:6.~d 
that before Mr. Orawley began to remove the piece of coal that 
looSened the slate that fell on him, the place where he was working 
seemed to be perfectly safe, and that when it was loosened by the re­
moval of the coal it fell without warning. The place where thig acci­
dent occurred was one in which extraordinary precautionary me3.s'n!e6 
were neces88ry, as it was at a point where a room had been turned, 
and top had been taken down on 'two sides of the block of coal he was 
mining, and it fell in triangular shape, breaking across from one 
"loose end" to the other. 

Brady Dunville was injured by falling slate in his working place 
at the Oswalt Mine, in Gibson Oounty. To an experienced miner the 
indications of danger were sufficient to have given warning of the 
danger to which he was exposed in ample. time to have made the place 
safe. From the testimony taken in the case it seems that the deceased 
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h&d been employed in mines but a short time, and that this fact was 
known to the company. '1'h13 only blame that could 00 attached to any 
party or person is in allowing an inexperienced man to work in a 
dangerous place without keeping a careful watch over him. There is 
too much of this neglect in some parts of the State, and it shoold 
be discontinued, either by refusing employment to such as have not 
sufficient experience in mines to be able to care for themselves, or by 
allowing them to work only in company with an experienced miner, 
wh() should be responsible for the safety of such persons. 

David Clark and John Anderson were suffocated by powder sm~ke 
ill the Phenix No.2 Mine, in Sullivan County. They and two other 
me» were working a pair of panilIel entries and also turning the rooms 
off them. On the afternoon of the accident their partners J: ad gone 
home early, leaving the deceased to fire all shots that were to 00 dis~ 
charged in both entries. On one of the entries a room was being 
turned inside of the last break-through. Two shots had been fired in 
this entry and two others were prepared in the room neck. On return­
ing to fire these shots the men seemed to have lost their way and were 
overcome by the fumes of the powder already burnt, and were not dis­
covered until about nine o'clock in the evening, when a searching 
party was organized to learn what had become of them. From the 
position of the bodies it is surmised that they had both gone into the 
room to fire the shots, instead of one waiting at the break-through 
while the other went in. Both had had considerable experience in 
mines and should haye known the risks they were running in going 
into such a place. 

George Hickson was engaged as motorman on an electric locomotive 
in the Otter Creek Coal Company's Mine at- Mecca, in Parke County. 
While running into the mine with the train of empty cars one of them 
had, in some way, become uncoupled and remained on the road. When 
returning with his loaded cars he was riding on the front end of the 
motor and ran into the empty car 011 a curve at the bottom of a heavy 
grade. From the position 1n which he was found it appears that, after 
striking the empty car, he had reversed his motor and started to run 
into the mine again, when the empty car struck him again, crushing 
him severely and throwing the motor from the track. When dis­
covered he was fastened between the motor and the side of the entry, 
his leg being caught in that position. The deceased had assisted in 
installing the electric plant at this mine, and had been in charge of 
the motor since it had been in use. The accident was caused by his 
failure to notice the number of cars he had when starting into the 
face of the mine from the bottom and the number that he had on 
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arriving at the siding where he exchanged his empties for loads. This 
would have taken some time, but the result shows that it would have 
been time well spent. 

Isaac N. Williams was the mine boss in charge of the Parke County 
Coal Company's No. 10 Mine, in Vigo County. The mine had been 
idle for some time and water had accumulated in it. Pumps wElre 
placed on the cages and lowered as thc water was taken out. On the 
day of the accident which caused his death the pumps had not been 
working well and he had been assisting the engineer to keep them 
running. He had returned to the mine after suppper and remained 
till nearly midnight, when he told the engineer that he was going 
home. The engineer went into the boiler room and supposed that 
Mr. Williams had carried out his intention, but, in fact, in attempting 
to walk past the shaft he had fallen into it, and was found the next 
morning lying upon one of the pumps with bruises sufficient upon 
his body to indicate that he had been killed by the fall, but he was 
also badly burned by the escape steam from the pump. He had evi~ 
dently been worn out by the work and worry of the day and had not 
been in a condition to see where he was going. 

Dominic Benzo and Anton Miccillitti were both killed by the same 
fall of slate in a room in which they were working together at the 
No. 11 :Mine of the Brazil Block Coal Company, near the town of 
Diamond. The accident occurred in the afternoon as the men were in 
the act of completing their day's work. One of the men was tamping 
a hole preparatory to firing and the other was gathering their tools 
to carry them hack ant of the way of flying coal. From the evidence 
of the driver, who had been in the place a few minutes before the acci~ 
dent occurred, the room "was well timbered and there were no indica­
tions of danger. The fall which caught the men extended entirely 
acrOES the room back to the row of props nearest the face, and was 
about three feet in thickness. The position of the bodies indicated 
that they had made no attempt to escape, and the probabilities are 
that the fall came without warning. In all my experience in coal 
mines I never before saw such a fall, and I am of the opinion that be­
fore the accident it would have been impossible to foresee the fall of 
the roof, as it occurred, for any considerable time before it occurred. 

Arthur West was killed instantly by a fall of roof in the Briar Hill 
nfine, near Clay City, in Clay County. While he and his brother were 
engaged in loading. a car of coal a circular or conical piece of slate, 
known as a "pot," fell from directly over the car, catching the head 
of the deceased, on a lump of coal which had been placed on the corner 
of the car crushing his skull. He made no sound after being hit. No 



REPORT OF STA'l'E I~sPECTOR OF .i\iINES. 

indications of the existence of a pot were visible before the accident, 
and on being tested the roof appeared to be solid. As this lay directly 
over the roadway, no props were placed under any part of it.. Stones 
of this character are of frequent occurrence in shale roofs overlying 
coal seams. They are very dangerous, from the fact that they are sep­
arated from the regular strata forming thc roof by a thin layer of 
other material, forming a «slip" on all sides of the pot-shaped stone, 
which fits so elosely that it gives no warning of danger until it sud­
denly falls without any of the sounds that usually accompany falling 
roof. ITsnally, by close examination, the outline of the slip can be 
detected in the roof material, but in this instance a layer of "draw 
slate" lay between the coal and the shale forming the roof, and the pot 
did not show through this. This accident, therefore, must be classed 
as one caused by the ordinary risks of the miners' occupation. 

George Saur lived near Dugger, about four miles from Summit. 
He and his son worked together and traveled back and forth with a 
horse and buggy. At about fiiteen minutes before firing time he sent 
his son out to have the team ready to start home when hc came out, 
as he was going to stay and fire two shots, one near the left rib and 
the other near the middle of the room pointing toward the right rib. 

The son waited until after 5 o'clock and, as his father did not come 
out, he got uneasy, and, with three other miners, went back into the 
mine to look for him. They found him dead, lying near the right rib 
of the room, almost covered with large picces of coal. Both shots had 
been fired, and the supposition was that the middle shot had caught 
him, but we had no means of learning how the accident occurred. It 
is possible that he had fired the shot on the left rib and had gone back 
and fired the other and got lost in the. smoke when starting to run 
fr0m the second one. It is also possible that he fired both shots at 
once, as is frequently done, and the middle shot holding fire- from a 
defective squib, or some other reason, he had gone back to it. From 
the position he was found in} I think the latter was the cause of his 
duath. 

W. M. Hunter, agcd 16 years, was working with his father on the 
morning of October 8th, 1897. At about 9 o'clock he was loading a 

,car, when a large piece of slate fell, catching him with his breast 
across the car, crushing him terribly and killing him instantly. The 
timber on the side where the slate fell was back about 11 or 12 feet, 
while on the other side it was back only about 6 feet. Chas. Hunter, 
father of the deceased, claims to have examine-d the slate that mOfll­
mg and thought it safe, but, in my opinion, the condition of the top 
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was such that it should have been timbered within 6 or 8 feet of the 
fa~, as the draw slate is very bad in this part of the mine. There 
were plenty of timbers on hand in the room. 

COAL WASHING MACHINERY IN INDIANA. 

All coals have more or less impurities in the vein. These consist 
principally of slate, sulphur and bone coal, eacb of which is heavier­
than the pure coal. In the larger sizes these are easily seen and sep­
!1rated by hand, either in the mine or when the coal reaches the sur­
face, before being shipped to the market; but in the smaller sizes of 
coal, the impurities being also broken up, are too small to be seen or 
removed in this manner advantageously. The consequence has been 
that a great amount of fine coal was useless, fit only for the waste pile, 
and some of the nut and pea coal produced has lost a great deal of its 
value on account of the presence of these impurities. This has led 
inventors to work in the direction of machinery which will remove 
the impurities from small coal at a reasonable expense. The most S11C­

cessful have taken advantage of the difference in weight, referred to, 
and separate the materials by the use of water. This has been accom­
plished in various ways with more or leSS success. Of the different· 
~tyles of washers in use are the jig washer, the percussive table, the 
trough washer, and those in which an upward current of water accom­
pli~hes the separation. ''''ashers were originally introduced to clean 
the coal userl in making coke. The superiority of the washed over the 
unwashed ccal for other purposes has led to their introduction at many 
places to clean coal for the g®eral market. Though very little coke 
is produced in this State (only the plant at Ayrsbire having operated 
during the year, and that only partially), coal is washed for the market 
at Alum Cave anel Coxville. Extensive improvements were made at 
the Coxville plantdnring the your, making it very complete. and, 
as a short description of the plant and its results may pl'ove interest­
ing to mining men, I give it herewith. The plant is so enclosed tbat 
a geod photograph of the machinery is not obtainable: 

The illustration on the opposite page shows the 4flO-ton Robinson' 
coal-washing plant, in connection with the coal tipple and sereening 
plant of the Brazil Block Coal Company, at CoxviIle, Ind., and is the 
most successful washing plant in this section of the country. The ob­
ject il'l washing their nut and pea coal is to eliminate the coal from all 
impurities, thus creating a greater demand for their coal for commer­
cial purposes. After placing their washed product on the market they 
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'have not only heen able to find ready sale for their entire output, but ­
have also been able to inerease their price per ton on the washed coal. 
The installation of this washing plant has been a paying investment 
flllC should commend itself to the coal operators of the West. 

The method 6f operating this washing plant in connection with the 
coal tipple is as follows: 

The coal is first dumped over the lump screen; the coal passing into 
the lump car on railroad track, the screenings passing into the boot 
of the elevator. This product is then elevated and discharged into a 
large reYoh-ing screen of about ll-inch mesh, which is placed over a 
coal storage pocket. The tailings from this revolving screen is classed 
as egg or prime nut coal and is picked free from slate as it passes 
down the chute into the bin. The nut, pea and slack coal that passes 
ihrough the meshes of this revolving screen is stored into a bin below; 
from the bottom of this bin a chute is arranged to conduct this prod­
lIct to the Jeffrey-Robinson washer. The coal is then discharged 'into 
the center of the washer, on the inside of a defleeting ring, with the 
current of water to the overflow or discharge spout of the cone tank. 
The slate, sulphur, sand and other material of greater specific gravity 
than the coal passes downward into the settling or slate chamber at 
the bottom of the cone tank. '1'he washer is partially supplied with a 
fresh current of water pumped from the mine and discharged into a 
tank below the washer; from this tank the water is pumped by means 
of two large pulsometer pumps into the lower part of the washer, just 
above the slate chamber. The accumulation of the slate or refuse is 
remoyed from the lower slate chamber by means of valves at stated 
inten als, which depends entirely upon the per cent. of refuse in the 
coal. The refuse is deposited into a small mine car and carried to 
some convenient point and dumped. The good coal is discharged with 
the water into a reyolYing screen at the mouth of the washer. This 
screen is covered with wire cloth of about one-inch mesh. The coal in 
}JasBing through the screen is thoroughly cleaned and presents a very 
fine appearance. The tailings or nut coal from this screen is elevated 
by means of chained buckets into a nut bin; from this bin it is dis­
charged into railroad cars. The pea and slack coal which passes 

<through the revolving screen passes over a fine perforated metal screen 
set at an' angle of about 30 degrees. The material that passes over 
·this screen is classed as pea coal, which is also elevated and discharged 
iuto a settling tank; from this tank an overflow pipe is connected to 
conduct the water back to the water tank below the washer, which is 
.again pumped back into the washer, with the additional supply of 
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fref'h "mter from the mine. They enough fine coal from the 
settling tank to run their entire battery O'f boilers, and with this 
product they are never troubled with clinkers forming over the grate 
bars. 

This plant has been in successful operation for several years. The 
construction and arrangement of machinery is very simple and effec­

and is especially adapted to the washing of coal for commercial 
purposes. The Jeffrey Manufacturing Oompany, of Oolumbus, Ohio~ 
has full control of the manufacture and patents of this Robinson coal­
washing system, together with the screening, elevating and convey­
ing machinery, and will promptly answer all inquiries relative to the 
installation of these plants, for the washing of coal for either commer­
cial or coking purposes . 

• 
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OFFICE OF THE t)TATg SUPERVJS"R OF O,L INSPECTION,} 
ROOM 92, i::ITATE HOUSE, 

INDIANAPOLIS, IND. 

PROF. W. B. BLATCHLEY, 

State Geologist of Ind:iana: 
DEAR BIR­

I herewith submit .to you my third annual report, which shows the 
num ber of barrels of oil inspect~d by myself and deputies during the 
calendar year, 1897. 

This report is made in accordance with the statute providing for 
the regulation of the use and sale of oils for illuminating purposes 
within the State. Yours, truly, 

C. F. HALL, 
State SupervisOT of Oil Impeotion. 
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OIL INSPECTION. 


During the year 1897, 2Grt,195t barrels of illuminating oil were 
inspected by myself and deputies. Of this number of barrels my depu­
ties and assistants inspected 218, 'IS5t, while <19,410 were inspected by 
myself. But 123 barrels failed to pass the tests, showing that a very 
high grade of oil is, in general, being shipped into the State. 

The standard test for all illuminating oils in Indiana is gravity test, 
Beaume.'s hydrometer, not below 46 deg-rees nor higher than 50 de­
grees. Said oils must bear a flash t.est not below 120 0 Fahrenheit, and 
a fire test not below 140 0 Fahrenheit. '1'he reason our rejections are so 
few is on account of this test being higher than in several other States 
in the Union, and the lower grades of oil are therefore shipped to 
them. 

No violations of the law regarding oil inspection have come to my 
notice during the year 1897. 

But one or two minor accidents, resulting from the explosion of 
kerosene, have occurred within the State, and they were due to lamps 
having heen accidentally upset, rather than to the quality of the oil. 

From the report it will be seen that the number of stations at which 
the oil is inspected has largely inereased during the year, the number 
being 89, as against 67 in 1896. This necessitates much more travel 
on the part of the deputies, with but little additional increase in iees, 
the number of barrels inspected in the State in 1897 being but 6,0451 
gTeater than in 1896. 

The following is a list of Deputy Supervisors in the State on De­
cember 31, 1897: 

Zaring, Wm. C................................ Evansville. 

Weems, Robert F .............................Vincennes. 

Dorsey, C. B ..•.......... , .................... New Albany. 

Bowman, M. J ................................ Madison. 

Mills, L. B ....................................New Maysville. 

Shirk, B. F ...................................~Iuncie. 


Boltz, J. H ...................................Winchester. 

Dorsey, W. C•................................ Terre Haute. 

Carr. W. C.................................... Crawfordsville. 

McGee,Wm. H ................................ Lafayette. 

Davidson, James G............................Whiting. 
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Johnston, John ~I ... , .................. , ......Logansport. 

Daly, "V. lj' .............. , ....................Peru. 

Sebring, W. D ................................ Portland. 

'rhorward, Theo............................... F'ort 'Vayne. 

Schutt, M. A ..................................Michigan City. 

Derr, Walter ................................South Bend. 

Cornell, J. B ..................................Goshen. 


I~SPEC'rION BY s'rATIONS. 

Stations. Rejected. Total. 

. Evansville ............................ i 


Tell City .............................. , 

Derby ................................. ' 

Mt. Vernon ............................ . 

Princeton ............................ . 

Huntingbllrg .......................... . 

Vincemies ........................ : ... . 

Bedford .............................. . 

Jeffersonville ......................... . 

New Albany .......................... . 

Madison .............................. . 

Seymour .................•............. 

Aurora ............................... . 

Brookville ............................ . 

Greensburg ........................... . 

Rushville ............................. . 

Shelbyyl11e .................. . ....... . 

Batesville ............ . .............. . 

Franklin ........................... , .. 

Martinsville .......................... . 

Danville ............................. . 

Columbull ............................ . 

Bloomington ......................... . 

Connersville .......................... . 

Muncie ............................... . 

New Castle ........................... . 

Union City ........................... . 

Richmond ............................ . 

Indianapolis .......................... . 

Crawfordsville ....................... . 

Terre Haute ......................... . 

Brazil ................................ . 

Rockville ............ , ... , ............. . 

Attica ................................ . 

Lafayette ............................ . 

Frankfort ............................ . 

Lebanon ............................. . 

Kokomo .............................. . 

]<'owler ............................... . 

Logansport ............................ . 

Rochester ............................ . 

Delphi ............................... . 


16.980 
626 

2 
4 

1,085 
728 

6,584 
65.'> 

2,601 
3,588 
4.324 
2,143 
2.363 
],376 
1,733 
1,894 
1,797 

343 
1,743 

988 
1.985 
2.. 129 

686 
2,306 
1,939 
1,380 
1,800 
3,870 

49,287' 
3,089 

10,871 
2.160 
1,946 
1,495 
9.760 
2,705 
2,018 
2,607 
1,380 
7,281 
1,312 
1,150 
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16,980' 
626­

2­
4 

1,085­
728 

6,584 
65;), 

2,601 
3.58& 
4.324 
2,143 
2,363 
1,376 
1,733 
1,894 
1,797 

343 
'1,743 

988 
1,985 
2,129 

686 
2,306 
1,939 
1,380 
1,800 
3,870 

49,410 
3.089 

10,871 
2.160 
1,946 
1,495 
9.760 
2,705 
2,018 
2,607 
1,380 
7,281· 
1,312 
1,150 
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INSPECTIOl'i BY I:;'!')..TIONS-Continued. 

Stations. Rejected. Total. 

Whiting .............................. . 14,103 14,103 

Hammond ...................... : ..... . 3,554 3,554 

Valparaiso ........................... . 1,575 I' •..• ~ •..• 1.575 

Crown Point .......................... . 806 .......... 806 

Porter ............................... . 399 399
I········· .Wabash .......... : ................... . 1,451 1,451
1'········ .
North Manchester ................... . 1,084 \ .......... 1.084 

Peru ................................. . 2,593 I.......... 2,593 

Bluffton ..•............................ 1.810 [ .......... 1,810 

Marion ............................... . 1,562 I.......... 1,562 

Huntington .......................... . 2,800 [ .......... 2,800 

Portland ............................. . 1,440 [.......... 1,440 

Decatur .............................. . 1,370 [ .......... 1,370 

Columbia City ....................... . 450 !.......... 450 

Eagle P.O............................ . 5 ;, ....... ' . 5 

Kendallville .......................... . 900 I.......... 900 

Garrett .............................. . 180 j .......... 180 

Fort Wayne .......................... . 8,189 [ .......... 8,189 

Angola .............................. . 1,710 \ .......... 1,710 

Auburn ............................. . 1,440 [ .......... 1,440 

Lagrange .......................... ·· .. 1,080 [.......... 1,080 

Ligonier ...........................•.. 630 [ .......... 630 

Butler ............................... . 450 [.......... 450 

South Bend ........................... . 7,759 I.......... 7,759 

Argos ............................... . 499 [.......... 499 

Plymouth ............................ . 1,291 I· .... · .. · 1,291 

Bourbon ......................... ··.· . 1,174 I.......... 1,174 

Walkerton .................. · ......... . 929 \ .......... 729 

Goshen .................... · .......... . 2,582W· ......... 2,582Jh 


4,272 [ .......... 4.272
Elkhart ............. ················· . 

Warsaw .............................. . 1,281 I......... , 1,281 


~Pierceton ............................. . 602 . ... ..... 602 

907 . ......... 907
Nappanee ................. ··········· . 


48 
Michigan City ........................ . 2,355 . .... .... 2.355 
Laporte ..•.................. · .. ······ . I· ......... 
New Paris ............................ . 48 . ......... 


2,082 
~ 

2.082 

Knox .....•........................... 357 . ......... 357 

Topelra .............................. . 360 I .......... 360 

Louisville, Ky...............'.......... . 6,745 [ .......... 6,745 

j),:[onckfort, Ky ................•.. · .... · 2 I...... ··· 2 


3,373 .......... 3,373
Cincinnati, .0 ................... ······· 

1,864 ....... -" 1,864
Toledo, 0 .............. ················ 

5,713 . ......... 5,713
Lima, 0 ................. ········· .... . 

2,125 .......... 2,125
:Mansfield, 0 .............. ···.········· 
 6,608Cleveland, 0 ..................... ······ 6,608 .......... 


, ...Chicago, Ill .. : ................. ········ 602 ...... 602 

248Danville, 111. .................... ·· .. ··· 248 .......... 


Total No. Bbls. inspected for year•. 123 268.195Jh 
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INSPECTION BY MONTHS. 

Month. 

January ......................•....... 

February ............................. . 

March ....................•........... 

April ...............•..... ,', .........• 

May ....................•............ 

June ................................. . 

July ....................... : ......... . 

August ....................••..•.... ". 

Septenlber ..... , ..............• ,. ,., , .. 

October .............................. . 

November ................ , ........... . 

December ............................ . 


Total No. Bbls. inspected by months.. 

Total. 

30.845 
26.513 
20.320 
H),423 
14,B6S 
13,185
n.w::! 
13.821 
2:!.032 
21.S24% 
Sf, lUI) 
36.S37 

26S.1!};,il~ 

TABLE SHOWING STATES WHERE OIL WAS MANUFACTURED. 

Ohio .........................................................121,093 

Indiana .... ; ................................................. 118.184% 

Pennsylvania ................................................. 25,573 

West Virginia ................................................ 213 

Missouri .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 73 

Illinois ....................................................... 44 

Kentucky .................................................... If) 


Total for Year by States ...................................26S.195% 
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TABLE SHOWING PLACE O}' MANUFACTURE. 

,\Vhiting, Ind .................................................. 118,1841,4 

Lima, 0 ..................................... , ... , ........... ,' 104,405 

Cleveland, 0 .......... , .... " ... , ................... , ....... ,' 10.371 

Toledo. 0 ................. , ... , ..... , ........ , ......... , .... ,. 7,356 

'Velk!'l', 0..................................................... 1,953 

:Marietta. 0................................................... 8 

Washington, Pa............................................... 8.220 

Oil City. Pa.. .. . ... .. .. .. .. .. .. .. .. . ... ... ................... 7,293 

Pittsburg, Pa.................................................. 4,045­
Warren, Pa................................................... 1,503' 

Tltnsville, Pa.................................................. 1.42& 

Reno, Pa...................................................... 856 

Franklin, Pa ......................................... , ...... ,' 819, 

Taylorstown, Pa......... ,.............................. ... . . . . . 5-l() 

Emlenton, Pa................................................. 3M). 

Altoona, Pa ....................... ,........................... 279 

Ali'egheny, Pa................................................. 121') 

South Chester, Pa..... ........................................ M 

Parkersburg, 'V. Va........................................... 213 

St. Louis, Mo................................................. 73 

Cll~ago. Ill.................................................... 44 

Carrollton, I(y................................................. 15 


'l'otal ....... " ........ , ....................... , .... , ......268,195%: 


Very respectfully, 
C. F. HALL. 



S~ER DRAGONFLIES OF ROUND AND SHRINER 

LAKES, WHITLEY COUNTY, INDIANA. 


BY E. B. WILLIAMSON, BLUFFION, IND. 

These lakes have been described by Mr. P. H. Kirsch (Report of In­
-diana State Fish Commissioner for 1896), so only a remark in this con­
nection is nece8sary. The diversified character of the shores of these 
beautiful bodies of water is such that dragonflies of widely varying habits 
may find here suitable feeding and hreeding grounds. Thus the shores 
{)f Round Lake, for example, may be divided into sections, each of 
which may have one or m{)re species that are pretty closely confined to 
that particular I"ection. The strong flying Dibellula irwesta, during two 
seasons, has been observed to be at all common only for a short d:stance 
along the northern shore of Round Lake. Here the species was very 
abundant. In the same way Oelithemis eliza was observed commonly only 
along the eastern and northeastern shores of Shriner Lake. 

By September many of the species which were so common during the 
earlier summer have disappeared, and more apparent still is the decrease 
in the number of individuals. In the patch of giant bulrushes where, 
during July days, myriads of blue and green forms waged defensive and 
offensive warfare, in September Lestes vigilaa; flutters languidly from stelD 
to stem, or sits with listless wings as though meditating on "days that 
never come again." On account of this decrease in the number of spe­
cies and individuals, it happens that some species, which, during the 
Bummer months, appeared comparatively common, in the fiIll come to 
appear comparatively rare or disappear altogether. During July Argia 
putrida is much more abundant than Argia violacea. In Septemher 
putrida is rare and violace,a is abundant. 

The dragonflies mentioned below were observed and collected on Sep­
tember 2, 3 and 4, 1891. In the preparation of the list whenever there 
has been any doubt as to the identification of species, "'pecimens of sllch 
species have boon examined and named by Professor Kellicott and Mr: 
Hine of the Ohio State University. 
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A LIST OF DRAGONFLIES COLLECTED ON SEPTEMBER 2, 3 AND 4, 
ABOUT ROUND AND SHRINER LAKES, WHITLEY COUNTY IN­
DIANA, BY E. B. WILLIAMSON. 

1. 	 Helmrina americana Fabr. Rare, three specimens, one male and 
two females, taken on Shriner Lake. 

2. Lcstes rect'J,ngularis Say. Only one specimen, a male, captured. 

3. 	 Lestes ~mguiculata Hagen. Common in patches of 'Jlypha and &ir­
pUB lacUBtris and S. americanUB. 

4. 	 LesteB vigilax Selys. Very common; found in company with L. 
~tnguiculata; often observed pairing. 

5. Argia putrida Hagen. Rare. 
6. drgia violacea Hagen. Abundant j observed pairing. 
7. ischnura verticalis Say. A few observed; seen pairing. 

8. E'nallagma pollutum Hagen. Two males were taken. 
9. Enallagma signatum Hagen. Common, especially about the lily 

pads, flitting about until after sunset; observed pairing. 

10.* Enallagma laterale Morse. One male. 

11.t Enallagma sp (?) One female. 
12. .tlnax Junius Drury. Rather rare. 

13. Aeschna constrWta Say. Common; observed pairing. 
14. Tramea lacerata Hagen. Two young males were taken. 

15. Celithemis eliz'l Hagen. Abundant; observed pairing. 
16. Celithemis eponina Drury. Common; observed pairing. 
17. 	 Celithemis fa8ciata Kirb. Rare; one specimen taken at Flhriner 

Lake. 
18. Perithemis domitia Druy. Common. 
19. 	 Libellula basalis Say. Oommon along the northern shore of Round 

Lake; observed ovipositing. 

*I have examined the specimen mentioned. and ha.ve eompa.red the abdominal append­
ages with drawinllll made for me by Mr. Morse. and I feel sure that the identiftc,ation is 
correct,-Prof. D. S. Kellicott. 

t The single female is not sufficient to determine the species; there is little doubt but 
that it belongS to the subgenus AgMon. The color is bronze-blaok with yellow markings; 
there are large yellow areas on the rear of the head: a broad yellow ante-humeral stripe; 
sides of thorax yellow with a blaok line on the second lateral suture, and a half line on the 
ftrst. The first and second a,bdominal segments are yell"w. each with a dorsal black spot; 
tbe third. foqrth. fifth. sixth and seventh segments are blaok exeept narrowed a,.ioal yellow 
rings; the dorsum of the eighth. ninth and tenth segments is mostly yellow. I think the 
~pecie8 is unnamed.-Pror, D. S. KeIlicott. 
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20. 	 Libellula inceata Hagen. Common in company with L. ba.~alia; ob­
served ()vipositing. The males of L. basalis persistently attack 
the females of L. inceata which are o vipositing. The males of 
L. inceata at once hasten to protect the females, and royal 
battles, involving perhaps half a dozen individuals, are thus being 
constantly waged. 

21. 	 Me8otJum~ia simplicirdlia Say. Common; observed ovipositing, the 
males always fluttering near. One individual WIIS observed 
feeding on a Lestes vigilax, and another on a Pamphila. 

22. Diplax obtrulla Hagen. Common. 
23. Dipla:.r, rubicundula Say. Rare; one male taken. 
24. Dipla:.r, rubicundula asBimilata Uhler. One male captured. 
25. Diplax vicina Hagen. Very abundant; frequently observed pairing. 
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Accompanied by a Bibliography of the Literature 


Relating to Them. 


BY EDWARD M. KINDL"~. 

In the present paper the writer has endeavored to present 311 of 
the information which is at present recorded concerning the geological 
range and distribution within the State of the species listed. 

In >,uch a list as the present one, which includes faunas from the 
Ordovician to the Pleistocene, it has not been possible to do more 
than present the results of the work of those who have occupied them­
sehes in this field. The list is therefore offered only as a provisional 
one Hnd as an aid to further study. Many fossils known from other 
States which are not here listed, as well as new species, will undoubt­
l~dly he added in the future; while some species may be found to 
have been based on incorrectly detennined specimens. But it is hoped 
that it may be useiul in aiding other students to add to our present 
i:mperfect knowledge of the range and distribution of species within 
the State, by indicating what has already been accomplished. 

The writer wishes to acknowledge hen! his indebtedness to Prof. 
\Y. S. Blatchley for access to the colledions of the State :M:useum, to 
Prof. H. S. Williams for valuable suggestions, and to Mr. A. C. Bene­
(fict for the loan of literature. 
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PART I. CATALOGUE OF INDIANA FOSSILS.* 

IDEVON- CARBONIFEROUS. 
IAN. 

PROTOZOA. 

':'E",fothllra b<!ilev" Hall. (Rotalia bailelli) . 
,_... Gosport, GreencastlJl.J Owen County 
,c""~, Harrison Couu!y (liall). 
"Fusilin'l cylindriM l!'ischer ............... , ' 

Lodi (C. A. White), Harrison County,
Rotalin. baifevi . .. .."' ............... . 

and .. .. ~ .. ·I 

",,': spe Endothym baileyi. 
Moellerina greene! Ulrich."".",,, " .. " .. 

~'alls of the Ohio (E. O. Ulrich). 
x 

COELECilTERATA. 

Acervnla ,in dnvi"8oni E. & R., 11, 
'~Jejfer.'onvil]e (White'. 
':~Aerophvllum orteir{aense Billings, 12 .. '" . 

Falls of the Ohio (W ..J. Davis). 
<'AlveoUleR "oldf"••i Billings, 11. .. "... ". 
,.-. Louisville. Ky. \ 1V.•r. Davis). Delphi. 
Alt'eolites '",/i'meW/i. Hall, lL , . 

Delaware County (Phinney). 
Alveolit.. l"bi08a Rilling.". "" "". 

Falls of the Ohio (Rominger). 
*Alv€olites 'tYl<;(1al<tofna 'finch ..... . 

Falls of the Ohio (Rominger). 
Alveolite. 8(11<""'08". Billings, ... " .. 

Falls ef the Ohio (W. J. Davis). 
Alnpfexi,s.; CiU.ctvtUf; MiJler. 18. X 

X 

X 
X 

X 

X 

X 

X 
, . , 'I " 

..... 

St. Paul. 
"Amplexi. e"mUo;,i" Sow. 

Lanesville. 
X 

Arnple:ru'!l'Ugil.. White &; St John .... 
Crawfordsville, Providence, and Harrison 

X 

Count-v. .. 
Amplex1W (f) rockford'MiII M. & G. ,..... 

Rockford (Miller &; Gurley). .. I X 

*NoTFl.-Those fossils which are represented in the collections of the State Museum. according to 
the Sixteenth Annnal Report of the State Geologist. are marked in the list with a star. 

Number. following the names of species refer to the volumes of the State Geological Survey which 
contain the authority for inciuding them in the list. They have been numbered as follows: 

(1). Geological Report of Indiana. 1837-38 (111.. Geolo..ioal Renort of Indiana.lSS1 
(2). U H u: 1"59-60 (12). ,r I, u u 1882He 

(3). u u it H 1869 (13). U H" 1883it 

(4). 1872 (14). 1884 
(5). 1873 (15). 1881>-86 
(6). 1874 (16). 1888 
(7). 1875 (17). 1891 
(8). 1876-78 (18). 1893 
(9). 1879 (19)... 1~94 

(t(). 1880 (2(). 1895 
When the State Reports are not cited as the authority for a species. the name of the anthority is 

u8u,,'ly placed in parenthesis Ilofter the localities mentioned. 
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C.'Ruo~n·EROUS. 

';'Ampl.xus ,"'umardi Milne E ................... . 
Louisville. Ky., ,,-nd Charlestown nv. J. 

Davis).
"Amplerou81/urtdelli Milne E., 11.................. . 

Falls of the Ohio, Madison (Rominger, Cor­
nett).

'.' A.trucollP"ngiu "'a,,,iltoneMi. M. & W•........... 
OIark County. 

"A.tfJ~1d~~U;~ burra Hall, 11 .................... . 

A8tllioopongia imbricato-articulata F. Room. 11 .. 
Waldron. 

'"A8ty}oHPongia p"oem01'8a Hall, n ............... . 
Waldron. 

Astvlo"pongia praemorsa var.n·"xmosehataHall.ll 
Waldron. 

A8tv1".p"ngia 8tcllatim-suicata Room.... 
Waldron. 

, 
I. 

AulacoP"'lI11mn conveI'g""s Hall. 12 ......... . 
Falls of the Ohio and Clark County.

Aulacophyll"'It cruciform. Hall, 12 .. 
Falls of the Ohio. 

Au/aeophyllum illsigne ...................... . 
];',,118 of the Ohio (W. J. Davis). 

Aulacophvllwn pim",tun, Hall, 12 .............. . 
If0.1 1 , of tbe Ohio. 

Alllacop"'ll11um poenlu", Hall. 12...... . 
linlls of the Ohio. 

X 1,·, 
1 

i..! ... 

l'" 

"'1' 

.1 

Auicwophvll"", praeC'ipt",,, lIall.12. 
Fa.lls of the Ohio. 

Aulacophllllllm princeI" Hall,12 .... 
]'3.118 of the Ohio. 

A"lc,"op~yllullt pmt"I'iform" Hall. 12 .... 
FILlis of the Ohio. 

X 

X 

X 

..1. 
·1·· 

Au 

"A 

,-efl"xu", Hall, 12 ..... . 
the Ohio. 
lum .uleatu", <l'Orb.• 12. 
Ie, Ky. (W. J. Davis). 

'I" 

I 
X 

Auu;.f'::fI:~N~!rtf~i:.atull' lIall.12............ . 

AulaeopkyUm" t,·i.ulcalum Hall, 12 ...... . 
Charlestown and .~'alls of the Ohio. 

I 
AulflPoru nrat.:1tnoiden Ha.Il ......... "..... " .... . x 

¥ranklin County,Richmond,Madison,(Rom­
inger, (W. S. T. Cornett).

Aulwora cornuta .. ........................... . 
1< ails of the Ohio (W. J. Davis). 

Aulo~"'ra ed-ithana ........ .. . ... . . ... . ........ . 
1ialls of the Ohio (W.J. Davis).

"Au/opora gigao Rominger, 8 ................... . 
Owen County, Crawfordsville, Greencastle. 

Harrison County, Fordice, Lanesville. 
Washington County. Monroe County.

Aul"Pora preci". Hall, 11. ....................... . 
Louisville, Ky., Waldron (James Hall) (W . 

•1. Davis).
Auloyora vanclevii Hall, 12..... . 

Indiana and Kentucky. 
,Aulofo,'u .erpens Goldfu- si ......... . 

h.!lg oft·he Ohio (W. J. Davis).
A .. & St. J.,13........ 

ewpc,rt ( tel. 
Ba7f{!':r~I::;~o~n. E. & H .. 

I 
j' ·1 

>< 

.... !i .... 

X 

i' X 

j. 

I. 



410 REPORT OF STATE GEOLOGIST. 

,,; 
0., 
.S 
6 

BarJlJ)h n"",/uIIU,,11l8 White ........... , .. .... ... .., 
Wi (C. A. White).

acuminaturn U) Ha.1l. ......... .. 
Ohio. 

BlvthrophIlU...m m: Nich........... .. 
Faile of the 

"BrothrOfJhllllu", illi!l~s,"ll ....... . 
Falls of the er (W • J. Davis). IBlothro,.,hyll"m promi••um ,12. . ............ . 
.Falls of the Ohio. 

B"ooru)I'JhyUum gracile Ulrich... .. 
Falls of the Ohio (Ulrich). ! 

OalamOfJ01'a (Joldf'U8Bi d'Orb....................... .." I 
Madison lind Jenninlfs County (Rominger).

Oalapa.cia ,,,,,onica Rom lIlg............ : ........ . 
Madison (Rominger). 

(lalceola aUe""aluB V. W. Lyon ................. .. 
Loui.yil\e, Ky. (V. W.Lyon).

(]alwola corniculum V. W. Lyon .. " ............ .. 
Louisville. Ky. (V. W. Lyon.)

Galeeala cox; V. W. Lyon ........ . 
Louisville.Ky. (V. W. Lyon). 

Oalci8phaera lemon-i Knowlton .... 
Falls of the Ohio (Knowlton.) 

GampophyU1U1I tOl'<1ui"", Owen, 1.1 .. . ..... .... .. . .. ,'
Vanderburgh Count,Y.. 

,(Jhaetet'k a1)1)fi);A;hnatuJJ ~icholson" ... ,., ... ,' .... i 
Hee Montieullipora daHL 

OhaeMe< cllnsill!ilj,;, HlIll. 11 ............. "" .. .... X 
8ee MonotrypeUIt consimilis. 

Chaetetes <orricans Nicholson ................. ,., X 
Bee Spatiopora. tuberculata. 

Oha.etetes discoiden. James ..... " ......... ..... X 
8ee Am plexopora discoidea. 

Chaetetes frondosa d'Orh... ...................... X 
Bee Monticuliporlt frondora.. 

Ohaetet.. lllcoperdon ..... , ...................... " X 
Bee Monticulipora lycoperdon.

OhaeteteR mammulatus. .... ,,,,,,,,,,,,,,,,,,,,,,, X 
Bee Montieulipora. ma.mmula.tua. 

. raceu. E. & fl. .......... . 
County. Newberg;

Nieb ........... "....... ...... X 
aee Prasopora Newberryi.

Ohataet.. ortoni Nieh. ........................... X 


Oha':,"~t!t;~~~,;:,!~~. ~:.t.~n~................ , .,.,.. X 

Falls of the Ohio (C. Rominger), Madison 


(Cornett).

m.aeteteBpulchell1J8 Edw. & Haime..... .......... X 


Bee Montieulipora andrewsi. 

ChaeteIRAJ .ubvulcA.U". Nicholson..... .... .... .... X 

aee Montioulipora subpulchellus. 
"Ohaetetes tummntlata........ ................ """ X 

Bee Spatiopora tuberculatus. 
~OhOnOf)hllllum rna(Jnijlcum Billings ............ .. 

Charlestown Landing. Falls of the Ohio, Lo­
gansport. 

..Ch.onOfJhllllU1n nin(Ja.., .... Hall. " .. .. . .. . .. .. .... i .... 
Waldron, Falls of the Ohio (Rominger).: 

Huntington County. 'I 

"Ohonophvllu,n pOllder08"m Rominger. . . . . . . . . .. . .. 
Charleston. I 

CARBONIFEROUS• 

... .s 
OJ 

~ Cll 
~ ~.;::: ;~::: = d 

OJ I".s," :;! ." 
'"Z~.; I~~I ~ ;Ii ~ 

~ c;·§I·=;; !<I·.... ~ !,S:ql ~ ~ '" ·z i:.- Z ~ ;::;:1 

X .... ;. 

X I.. 
IX I.. · 

X ! •••• 

X 


X 


x' . . I . . . . 
X . ... 1" .. 

"I 
IX 


X 


X .... I ... 


I 

.. .i" 
••• J •••• I, .. ,>< 

.. Ii ... 
." ,'1" 

.... II· .. 

.. .. II X 

X Ii"" 
.... /I X .. I 

.;, 

" 
~ 

'"OJ 

'" ;::;:1 
<t:!-; .£:

0 u I~ 

I.... 

X 

'1 
! 

X 

http:Louisville.Ky
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SILU­ CARBONIFEROUS.
1 >0 R.IAN. 

0 '" '" 

I~ 
:~ '" " " rr.;:; 

d I"'" ZS 
.Q;l .....; i:.. .,.1'"­" ::: is "" :::s·z ::: ".:: i~~.:2.... ~ '0 'Z 10 

. Olwno;p101Jllum '"arlum Hall,12................... .. X 

Louisville, Ky. 

Olatio;pQra a~ Rominger ................. . .. .. I .... 

Falls of the Ohio \W.J. Davis). 

1" ~ominger... .................. , 

10. 

X 
o ·('W:·j:Da.visy............. ·.. · ..·.·.··,1.'·..... ·..·.· .... 
1."Clado;pora erwto ens Bill. ....... ..... .........., X 


Falls of the Ohio. 

"OladfYPOra ""Patiata Rominger.................. ........ .... X 

. Falls of the Ohio (W. J. Davis). " 


..Olado;pora fisehm Billings .... .. .... .. . .. . .. .. .. I. .. "1' X 

Falls of the Ohio,Charleston Landing (Rom­

inger). 

OZadOJ)ora im/n'icata Rominger.................. . X 


Falls of the Ohio (Rominger) (Davis). 
 .. .. / 

Olado;pora i01Cenw. .............................. . X , .. - .... ;


Fu.lls of the Ohio (W, J. Davis). 
, ••••••• 1*Cladopora . Billings ......... .. . ... ,.. .. X 


Falls of io (W. J. Davis). 

" Qlado;pora Rominger .................. . .," ... . X .... I 


Falls of t e Ohio. !Olado;pora lichenoides Rominger ................ .. ... , X 
 .. .. , .. .. ll'all1! of the Ohio (Rominger). .... I' 

Oladopora linneana Roming., 11................ .. .... X . ...... . 


Shelby County.
"Cladopora ornata Rominger ................... .. X 


Clark County. 

Olai'iif:~fth~utfhi~· i'~":j: DavlsY:' ........... . X 


Oladopora pu{ohra Rominger .................... ,' ... . ... x
.... IIFalls 01 the Ohio IW. J. Davis), .. .. '11 .. .. 

Olatlopora reticul"ta Hall,It ................... .. x .,. , .. . I .... 


'LOuisville, Ky. (W. J. Davis), Delaware 
County.

Olado;p01'a rimaBa Rominger .................. , .. x 

Falls of the Ohio (W.J. DaTis). 
 .. I x ::-:11:::: .. .. I.... 

¢ a f ti!(fbi~?W~nr:6avisi;F~ii80f· ih~ 
(Rominger). ' I , ....xOlat'g':is~ii1::I&: (W: J: Do.vi's}:···· ........... '/' .. .. 


Olad-'!Por••at'mento.a Hall, 11.. . .. . .. .. .... .. .... . .. . X 
Waldron. 

"OladfYPora verticillata W. It M ....... ............ ' x 
 ..··1 ....LOuisvillo, Ky. ,
Olisi.6ph1Jllurn crmiJIeruIR Rominger. 12 ........... X ....I.. .. . . . . i ' . . . 
1', .... 1 ... . 

Falls of the Ohio. . 
CU8ioph1JIlum on.eidaeme Billinll'8, 11 ............ . 


•ee Acrophyllum oJleid&ense. 
00 . Rominger ...................... .. X 
 .. .. I' ........ · .. 
,1 .. .. . J. Davis).
Co "BHalt ........................ .. X 
 ... 1'''+'' .... I.. ..LOuisville (W. J. Davis).
Ooen>te8 ramulnaa Hall. ....................... , .. . x 


{Rf)mingel').

Coenite8 wrticillata .. ..... , ...... ...... ...... .. .... .. .. X 


LOuisville, Ky. (W. J. Da.vis). , 
Coe'lUl8troma montieuli/era Winch.............."I' .. .. X ::::1::::1:::: 


(Stromatopora. monticulifera) Falls of the i 

.... 1. ~ro(H~1!l~,12.................... .. X .......... .. 
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OARBONIFEROUS. ",'"...'"",,,, 

:;,Z 
CJ 

Ij
.~ 

." 
0:1 ca '" .... " 

-d '" ';,) :a 
'" 
" 
ca 

'" If! ~d 
0 ... 

~ '" {.) IA 

GolUlllf1,nria in,(;qllul-is liall 
jl,ladison (Cornett).


Oolumnopfn-a cribifm'mis Nieh ... 

Bee Caiapoecia cribiformis. 


Con.tellari" "ntheloidea HalL II . 

Bee Stellivora antheloidea. 


"(]yath<>phyllum areli/ossa Hall, 12. I X 

]l'aUs of tho Ohio.


* (]yathophyllmn brevicorne Rominger .. II X 
Falls ofth" Ohio (W. J.Davis). I

OvathophllllulI' calieulu",. . ........ . . ". 

Osgood (Foerste). 
 '1" II'Cyathophy1l1l11l cae.pitosu", Goldfns•. 
xladiSflll 'I' 

. (Jyatiwphyllnm colliguium ............. . X 
I,ouisville, Ky. (W. J. Davis). I I 

tJytftlwphylium (!orulliferU,l1f-, ., .... ,' X 
Falls of tho Obio (W.J. Davis). I II' 

':'ClIotkophvll"", corniculum l'.iiJnl'l E.ll .......... I· X II. 
Falls of tbe Ohio (W. J. Davis) Shelby: II 

li-County.

':'(]yntltlJPhylillm david.oni Milne E.ll ... X ... , 


Falls of the Ohio (W. J. Davis) 'Si;elhy 
County. I :1 

Cllathophyllllm depl'eR8um n"n. X .+!. 
Falls of the Ohio. i 

' I
OVotilopliyllmn e:ti{JttttIJf .. 1 

Falls of the Ohio IW .•r. Davis). 
1>:·OyllthophyllfUU (Tcnif'1.t/ffl'ittH Rominger, X ""j ·i·llartholornew Connty. 


Cyutliophylhu" /,olli .. ............... ' X .. .. ' 


Falls of the Ohio (W . .T. Davis;. ! 

""OyutlH,phylllllll htJlIghton-£ Rominger., .... 


Hartsville. 

Ov(l~i~n~Y~~ltf~e~iot(i~i.fu-m Hnll ... 
(]Yttthop/,vUn",ju'vcne Rominger, 11 .............. . 


Louisville, Ky. \W ••J. Davis) -Sbelby County. 

(]YathophllUmn radiwla Rominger .............. . 


Ch!trle-town (Rominger) Louisville Ky. (W.

.J Davis). i 

I>OyutlrJ.tphyllu1n t'obustum , ........... , , . , .... . ·1 

Falls 01 the Obio (W. J. Davis). 
 !.;: urn rtl(JOf$1.t1IL )[ilne E., 12•............ 


Ohio (Rominger) J "okson 

County and ~l"dison. I 


""(]Ya 1t8 Rominger. 11............ 
1 

Louisville, Ky. (W. J. D•.vis), Shelby County. , 

(}yttthoph,lIllum tomatum . .. . .. . . . . .. .. .... .... . ... : 


Louisville, Ky. (W. J. Davis). 

~(]y"lhophlJll"m validum HltU ..... . 

Falls of the Ohio. 

(}yut/wphvUuJlt ve8icuZ"fltln Hall .. 


Falls of the Ohio. 

(}yclo8pongia discu8 Miller. 


Bunker Hill. 

'·(}y8t·iphll11um americanum E. & H.... . . . I . 


Falls of the Ohio (W. J. Davis).

(]y.tip/tvllum Ctlvugaen8is ............ , i I 


Louisville, Ky. (W. J. Davis). I 
(]y.tjph.yllum Ilmnde . ................. . !.... 


lfaUs of the Ohio (W. J. Davis). I... 
X I' t::1(}ylltfphll11um lfTeeni. MiIler,18 ................ ' X 


Fans of the Ohio. . 
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~Cy.tiphyll"m niqua"en8e Halh 11. .... > ••• > ••••••• 

Louisville, Ky. (W. J. Davis), Delawu.:re 
Couuty. 

eu.tiph.yllml< oh'ioen •• Nich .... > • ., 

> Louisville. Ky. (W.•1. Davis). 

CV8ti-phyll"n! pU8/ula/um Hall, 12......... . 


Falls of the Ohio. 

1.<Oy8tipkyllulI' &qU01U()8'U'/U •.. "'.' , ••••••• 

Falls of the Ohio (W. J. Davis).
eu.tiphllllu", ."lcatum Billings, 11 

];'alls of the Ohio (Rominger). 
Ov8ti-phyllunt vB.,iculo.",,, Goldf.• 11 ... 

}<'alls of lI.e Oh 0 nv. J. Davis). 
Dentirogr(lptw-I ChHnnO{)t"CJPtu8 "ItOVellu,8 Hall, 11 

Waldron. 
Dendropora altcrnaU8 .. , .. , . _ .. , , . 

Louisville, Ky. (W .•I.Davis). 
DcndroPoJ'fl neoZrH-·tn. 

l<'aUs 01 the Ohio (Rominger), L,,;'-j's"':ilie,
Ky. (W.J.lJavis). 

Dennl'oport! '[iI'oboReidali8 . 
Falls of the Ohio tW.•J. Davis). 

DictjJ08h'()'Jfla l1'1(,dulutn Nicholson." 

Louisviile. Ky. (Nicholson). 


Divlvtr/,prt 1Hifleri Ulrich •........... 

Osgood \ Ulrich). 

lJ-iphuphyUuJII adnatum Hall, 12 
Falls of the Ohio. 

DiphllPnllil'lm an:l. ;aca Bill., 11 .. "" .......... . 
Louisville. Ky.tW.J.Davis) ShelbyCoanty.

Diph)lphyllu 111. (/ if"'•................. 

1:"1\11' of the Ohio nV..1 navis). 

"Diph1lph1l1h"" apcrtmn Hall. 12 .... 
];'all" d the Ohio. 

*D' !t1l1liml a'ngOfmm E. & H .. "". 
s of the Ohio (Rominger).

yilum arund·inac."", Billings, 11 ..... . " Log'1llsport.
"Dipnypnyllum "rre8p itoReu", Hall. ........... . 

Dell'hi and Grant County. 
;:lDiW~:".~~:mt hnr6n-i(;1t11I, BiHings , .. . 

Diphyphy/lum po.nicum . »"" .............. . 

Louisville. Ky. (W. J. Davis).
Diphyphvliutn simcoeflBe Billings, 11 ............. . 

Falls of the Ohio (W. J. Davis), Shelby
County. 

"Dip.huphvllum Bt"amineum Billings, 12. 
Logansport and Falls of the Ohio. 

Diphyphyllum 8t,..i, twa ........... ' .... ... .."",. 
Falls of the Ohio (W..1. Davis and Nichol­

ou. 
um /umidulu,,! Hali, 12 . : ............. . 
f the Ohio. 
v,m veI'1lRuilanum, , .. , . . . . . "..... , .... 

Louisville, Ky. (W. J. Davis).
flrllmopora intermedia . , ..... ' ,. ............. , ... . 

Falls of th,! Ohio (W. J. Davis).
hio' (\\l:.( ·Da:,;ia):··.·· ....... . 
u. ~ieholson .. 

CARBON1FEROUS. 
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Troost, S............... . X 

n (Cornett.) 
eeum .... ,., ....... ~ ...... . X 


1~1D; a;rundinaceum.
d.".dwm .......................... . 

byllum dividinm. 

h-uroniC1Lm . .••.••.•.... , • • . • •• "'" 

bypbyllum buronicum. 

lum ruga.am Edw. and Haime, 12..... . 

bypbylluID rugosum. 

Eridophll lum .imCOt1!8e, 12....................... . 
88e Di~hypbyllum aimeoense. 

IIh-idophllll"",. strictum Edwards and Baime, 11 .. X .. .. ·.. ·1·:·
8.. Dipbyphyllum simeoense. 

Fuv'8teU!, .t.llata I~a1l12 and 11. . . X . ... 11 ........ 
I 


.Da.via) Sbelby County.

·ings,n................ . x 


nger .................. . .. .. j ... X I. 

O~inI'6r, 11 , ................ . ... , .. X 


Falls ofthe 0 (Rominger) (Davis). ·1· .. I
;." 

4 Fuvo";'Ie. ori.talm . 
Louisville (Dav

.. .... .. ..................... . . ... 1 X I • . . . 
is). I ... 1::::/ 


I:::: 
J""'oltiU8 Cf'iatalu8 va.r. '1rur,ior • ..•••.•.•... , •. , , •.. X 

Falls oftbe 0 (Davis).
Fa 11.11.. . .... .................. X 


Del.. ty.

*FaviJlntes di.(litat'UB Rominger ...... ... , ... _..... . X 

.', LO,!,isville. K~. (Da,!,is). 'l 

.. FavNt.te, e'mtitcm8~ RomInger, 1.., ................ . .1 x 


Louisville, Cbarlestown, Falls of the Obio 
 I(Davis). 

4 FuvOttite8 epidermal,.. Rominger, 11 .. ..... . . .... . .. X 


F&lI8 of tbe Obio, LOlI'ansport, Bartholomew 
 ..I·· .. '.. ·· County.
F,."NiI""jiIwo.a ........ ........................ .. x 


:Madison (Cornett).

"'Jaoooile8,f .. """".. Goldfa!s.12 .................. . X 


Fra.nklin County (Moore) ,Louisville (Davis) 
":::.1:::: 

Fawai_/~ ................................. .. X 

Louisville (DavIs). . 


"Fa'OO8itcsloTl;e<ri "..... """d...tali. Ball, 11 X 

F...,~ron Fra:nklin County (Moore). 


xFa 

~Faoosite. k";"'B11k : : : : I' X 

Failll-of the Oh 


Fatlol1ile. hiltingeri " I X 


..Fa~=~~". Rominser... ................. .... .... X 

Delphi. I


Fa~ imerteo:tua Romin,.,r ....... ...... ...... .. .. I .... ·.. .. 1< .... d .... 


"'Fa!~.ol1!.~a~i '!,~~:................... 1/ .... X I 

... .. 


FaUs of the Ohio ler). 1 


X .... / .. .. 

Fav08iteB maxi",... TroOilt. . ..... .. .... ...... .. .... 1":::'•. 1'1.'1,,":" .',' x'" I
"F~:,~!~~i;~ ir..~r~n.~~~):.......... ".... .... Ii.. .. . . . . I . 


Lomsvme (Davis) Wailiron. Madison,
Cbarll1Mownt • Wabash Connty, Buntin. ­ I 

ton County. Miami County. 


http:Goldfa!s.12
http:FavNt.te
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'*Fat108ifes placen x 
..}I,,;:~~~.()f the ~hot8on...... ..... x 

Charlestown. 
FavOBite. j)Qll/fflor:pl.a Goldfuss, 11.. .... .... .. x 

Madison. 
"FavQ8ite. radialu, Romiuger•.................. x 

Falls of the Ohio. Hartsville (Davis). 
fJ. Favoeites 1"adiei/ormi8 Rominge:r ........... ,.. . x 

Falls of the Ohio (Davis). 
FaVofiites ra~n08at 8... , ... ,.. , •....... , ........ . x 

Madison. 
':'Faoo,ite88prr;"(JerI!8 Hall.1I. ................... . x r ••• 

Waldron (James Hall). 
"Favus,te8 8ponuilla Romi~er ................... . x ....I 


Louisville (Davis), St. Paul (Rominger). 
:::FavositefJ t'llberoi)'UR Rominger ................... . ... .... .... x I 

Charlestown. Falls of the Ohio (Rominger). 
"Favo8it.. turbinatu. Billings .... , " , .. , .," , .. X 

Falls of the Ohio. 
Fat'081:tes 'Venu8tw~ Hall, 12~ x 

Louisville ,Davis). 
FavositfJ8 winchell! Rominger, , ....... X 

Falls of the Ohio (Rominger). 
<-Fist'ulipora uoero'Ulosu Rominger .... , ......... ,. X 

Falls of the Ohio. 
Fistu/ipora ctrMden.i8;BilIings, 11, X 

(Rominger) . 
FistuUpom intcrcellala Hall., .. X 

Falls of m. , X 
Falls of 1). ' 

~H(Jdr()p"!Jl X 
Louisvi 

Glo88otrWfl . , . , 

~HaJ.y8itei? eutenn ~at1tJJ X X 
l!'rankhn County . aba.sb' C~u:nty.

Carroll County. untington County, Os­
good (Foerste).

'''Halkoit.. labyrinthicu. Goldf.... X 
Delphi. 

Helioli!•• inter.tinctll' Linn .• 12, " " ... ,... ' .,' X 
Huntington \Rominger).

Helioll!.. 1II~(l(J.to",(J. i}[o(Joy, 11. ....... , ..... ,. .. X 
Louisville (IV. J. Davis), Delaware County.

Helioli,... PlIriformi. Guettard.... ,. , , .. , ... " ... X ... , 
Louisville (W. J. Davis). 

HelioUt"" 8"')t"b1J,l,,t,,~ McCoy ..... , ..... ,. ,., ... , X .... 
Louisville (W .•r. Davis). , ! 

Heliophyll"m !In''?J./atu1}1 Hall. 12 ... , .... , ....... X I,"

Scott and Clark Counties. I"Heliophyll",,, coalitum Rominger, 12., ......... . X I .... 
Delphi ,

X : ....HeliF~rl~I~Y:~~'ot~gtun' Hall, 12................ . 


HeliOflhyllum corniculum Hall. 12..... , .. ' ....... . X 
Falls of the Ohio. 

Hel . atu", Ha.1i , 12 ............. .. X 


'Hall, 12................... .. X 

ails ofth" Ohio, I l 


HelioPhyllum "'tuum Hall. 12. . ... ,. . .......... , x -1-- ...... 1..

Falls of the Obio. 


"Heliopi''II11um "",.guum Bill., 11 ................. . I .... x .. .. 1.... 1.... .. 
Falls of the Ohio, Shelby County. 
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" .; 	 :;< " '" 0.S" ..., 	 "' " ~ ­~ '" :/, it:" .S 	 ';::C'~ " 0H " [)" u 	 ~ C) A"" 
HeUophyllum fecundum Hall, 12 ................. . 

]'alls of the Ohio. 
"'He~~~~y~lnh~eO'hl~~um Hall, 12 ............... . 

"Belioph1l11u." germinI/erum Hall ................ . 
Falls of the Ohio. 

*Helioph1l11um halli E. & H.,12......... ......... . 
Falls of the Ohio. 

HeU2Ph1l11uln inc,."••atum Hall, 12............... . 
.I<'a1l8 of the Ohio. 

Heliophllilum inMgi"atum Hall, 12 ............. .. X 
Falls Qf the 0 io . 

Heliophll11um lalericr.eeen. Hall, 12.............. . 
]'alls of the Ohio. 

Helioph1l11,w, "eillemliti Hall, 12................. . 
Fn,ils of the Ohio. 

Bel' um ,ordid"m Hall. 12................ .. 
f 	the Ohio. 


n< parc"", Hall, 12 ................. . 

the Ohio. 

'" .owhulu. Hall, 12 ............... .. 

Qwn. 

*Bcliop//j/l/um t.,wimurale Hall~12 ............. .. 
Oharlestown, Falls of the Onio. 

Hippot. oa injlrtta Hall. .. .. . . .. ............. . 
see Stonlatopora infifl,ta~ 

Houghtorll'u It'll! onica H.ominger ....... ,"......... . '"I
HI:£: CulaI\\)ccia huronica (Rominger). 

Hydroph"JIII,.", OI'bignlli,: Edwd. and Hahne. 8 .... x X X 
)),[alllson. I 

Intr'!]Jora 111"(:teolfllu Hall ....................... .. X . . . . I . . 
}'alls of the Ohio tHall). 

InO{"(WliH di"",.ieofa Hall, 11.. X 
W"Idron. 

Lir:.ften((lia, olternata l£a II. . . ....... , .......... . X 
Falls of the Ohio. 

Lielle1lo/i" (OdQnfotrypn) al"eala Hall .......... . X 
Falls of the Ohio \Hall).

Lichenali" I.i.trial" Hall ......................... . X 
:I!'alls of the Ohio. 

L'bc7wnaUa (Seit-nopora) eircincta Han .. ........ . X 
Fall" of the Ohio. 

Liche:noU" (Pileatryna) clivulata Hall ........... . 
Bee Pileotrypa clivulata. 

Lichcnalia (S,lenonora) eomplcwa Hall .......... . X 
.Falls of the Ohio maIl).

i,ILichl'lIalia e,ntcentrica Hall, 11 .. 
Waldron. 

Li"hennlia coulllat" Hall ........................ .. X 
Falls of the Ohio (Hall).

Liehenalia (Pileotrypa) dell/ieulata Hall ........ . 
see Pileotrypa denticulata. 

Licltenalia geometri,u Hnll ..................... .. X 
Fline of the Ohio (Hall).

LickenaUa (LichenotT1,1pa) longi!Y[Jina Hall ...... . 
see Lichenatrypa longispina. i 

Lwhenalia lunata (Rominger) HaJJ. ............ .. I .... 
see BU8copora lunata. 

"L,ichenalia maculata Hnll. 
1 .... .. X : .... j ... . 

Waldron. 
Lien·enali" ova/a HB 11 ............ . 	 X I: I.. .. 


Falls Of the Ohio. 
1

Liclt.nalia (1) (Gl"..otrvpu) paliformi. Hall ..... i.... .1 •••• 

see Glossotrypa paJiformis. 
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Lich.nalia (Pileotrwa) :l?lIriformis Hall ......... . 

1<'all. of the Ohio. (Hall).

Licheoolia .uGeaoa Hall......................... .. 

Falls ofthe Ohio. 

Lichenalia ''''G8tellata Hall ....... . 

Falls 0 io. 

LiCh.notry • HnJl X .. ! ...• 
Fa.!l. lrich).

Umaria ramu 08a all ................ . .... [

Rec Coenites ramulosa. 

"LithoBtrotian canatien8e Castlenau,8............ . X 

Owen County, Putnam County, Oro.nge 

County. Harrison County, Montgomery 
County.................. , ................. .. 


Ltth01Jtrotian mamillatuR Herzer. 8............... . 

Harrison County.

"Lith08trQtianprolijerum Hall, 8................ .. 
Orange County,Owen Cou Monroe Coun­

ty,Putnam County. H n County. .~J~.L)phophyll-umprolijerum'M esney.IB .... , .... X 

Throughout the coal measures. 
~Lyellia americana E. & H., 11. ................. .. .. .. I ...."Iisville (Davis). 


labra . .. .... I X 
 .. .. ' 
1.'i~';~~~~:: :::::::: :::: ::::. ::: X 

is) . 
X I ....minger ............. .. I· .. · 


Hne E.) Rominger. 

xi .. .. ···1 ,.(Rominger) • 
. . . . ! E.&H .......... .. 


(Davis).

hite.13................... .. 
 X 

. A. White). j
X ·1·,·' 

.. X I 
··1··" 

Falls of the Ohio ( 
• ... 11 .... 


Osgood (Miller). (Ulrich) • 

Mr>notrwella .ubquadrat c .•............. X I.... 

..Montioula approximata Nicholson, 12 ...... . X 

Madison. 
Montionlipora datii E. & H 0,8 ............... , .... x 

Madison (Cornett). 
MonticulipOTa disco·idea James (Hall), 12......... X . . . . I . . . . 

':' oldfuas ..... , ............. , X X I 


ison (Cornett). I 

" a 'Orb.................... " XI 

and, adison (James). 
~Monticu ipQra froudosa d'Orb., 11, . .. X 

Madison. 
Monticulipora gracilis James (Hall).... ...... .... X 

Monticulif!ora irregularia d'Orb.............. , .. " X 

Hamilton County.

"Monticulipora jame•.; Nich. ..... ............... X 
Madison. 

"Mo1l.ticulipora l"cQ1)erdon Say. . .. ............... X 
Madison. j X

Monacuiipm-a mamulata d'Orb., 12..... 

27-GEOl~. 

http:esney.IB
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iemipora ortoni Hall.... .... .... .. ... ...... X 
adlson. 

• 	 papillata McCoy.. ... ...... .. .. .. .. X 

.. petechiali. Nich.. ................. X 

and Madison • .. petropoUtamU8 Pander.. .•... ..... X 

"Montieulwora pulckella E. & H............... . X 

Madison. 

Montioulipora (li'i8t"lipora) "".tica Ulrich ....... . X 

(James).

Monticulipora .imulatri", Ulrich................ .. X 

(James).

"Monticmipora .ubpulckella Nich................ . X 
Richmond. 

Monliculipora tuberculata E. & H. (Hall), 12 ..... . X 

,;, (Jpk'JIma 'Verr1tC'Osa .......• ' .••..•......•...• ' •.. 

Louisville, Ky. (W. J. Davis).

"Palaeopk'llUum divanca1l8 Nich.,ll ............. . X 
Franklin County (Moor'll.

Palaeaci8 cuneata M. & W.,l1 ......... , ......... . 
Harrison County, Washington County,Sper­

gan Hill. 
P"l.acis e7W1'mis M. & W., 8 ...... ....... .. ..... . 

Rockford, Harrison County.
"Palcada obi"."" ~f. & W....... ' ...... , , ........ .. 

Ha.rrison County, Lanesville. 
. gig"" Owen ..................... .. 


n. 
• p 	 vlll·,....iliE.&H................. .. 

a ison, Jasper County,
• Phillips,,"tr.a 'II(mdell; Roming<lr .... , ......... . 


Charlestown, Falls of the Ohio (Rominger). 
~ PIL:~r:';;fl:I(\)aa~i8i:'" ............ ' ......... .. 
"Pla.",opora folli. Milne-Edwards............. .. 

Paule Sta.tion. Charlestown La.nding (Rom­
inger).

P/,,",,,opora seita? Milne-Edwards.. 
Pauls Sta.tion (Romiuj{er). 

Prifmuy/xYra spai"sipora Hall ....... . 
Fall. of the Ohio h).

Pri""'o:rxwa triquetra 
Falls of the Ohio 

P" all ......................... . X 

S Cornett). Riohmond 

( I & Sehue ert).
Ptychopkllllum stokesi ......................... .. .. 

Louisville, Ky. (W'.J.Da.viB) • 
..Reeeptaculites elrodi Miller, 18 .................. . 


Hartsville. 
"Reeeptaeulit"" hemiepkeriCU8 Ha.ll ..... , ........ . 

Hrant County and Delphi. 
..Reeeplaculites 8accu[,,. HalllL .................. . 


..Receptaculit"" oubturbinat ... Hall. 11 ............ . 

Hartsville. 

ROlning.ria "",hulifera ............ ,. .. ......... . 
Falls of the Ohio (W. J. Davis'. 

8P1t~~t:r:~cisc~~a:::~: ... ................... 


SILU- DEVON­ CARBONIFEROUS. 
RIAN. IAN. 

I... .; to12 '0 • 

lel <i ~ I I.d
i~ '" 00 I:;; §'" .J" ;:., !;~I§ ~ '" ... '"'" <:j§ ~EI §.,;I§ ei -d.c 	 '" .,; ~~ ~~:~.~ ~ .. 

~ 
'" '" B '< ~~"E~~:~g ~ d. 5 	 ,C: .. .;::" ,"'~ ,,:<l,"'H :l " 0Q Z" ':<l IX< ,;::0 :<l ~ u H 

·:::r:: 
X r: 

X 

x 

X X 

X 

....I....· .. ·1 

X ... ... l· 

I X 

""I 
X ... ! 

X 	 I.. ".:J 
X 


X 


X 


I 
...1 ... 

:1 ' . ... 1 
I

X 

X ::::1 
j"" X .. ::I:::r' ·.. .. ·1 
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'um 6'II(l'l'm. M and N............... ,: .. 

me. 

e.Hall ...................... . 
ttl. 

StenOf)Oraji.brooa ................................ .. 
see Monticulipora fibrosa. 

S~~~~t'iw.~~~aC·ornetii:······ ........... ' 

Stomatopora i-n,/lata Hall (Hippothoa inJlata) ... . 

Franklin County CMoore). 
Str"'l!f!Jlalmla (Duneamlla) boreaUs Hall, 11 ...... . 

Waldron (HaU).
SlrBfltela"",,, warelau", Hall, 12. , , .............. .. 

Louisville Ky.
"BtryJtelasma era.sum Han ' ................. , ... . 

Richmond. 
*Str"ptelaR'ma em-nwulum Hall. 11., .......... ' .. . 

.Madison. Richmond (Rominger), Franklin 
County (Moore).

Streptelasmainfjntum Hall, 12, , .................. . 
,Fall. of the Ohio. ' 

St'r"P.tcln.ma rnammiferum Hall, 12 .. , , , ......... ,. 
.t'alls of t~ e Ohio. 

Str"f{:~'~:ear.obliquiu8 Focrste .. , ' ., ... , . "'" .. ,. 

Strel'.tel".ma papillfl/um Hall, 12............... ,. 
Fall. of the Obio. 

Strt'jJtela811la panmlurn ... ' ., ... , ..••. , , ' ......... . 
i\Iadison (W. S. T. Cornett). 

·:·Sirer,t.elas'IIla radwa". Hall. 11 ,. ,." ... ": .. " .. 
Waldron (Hall), Franklin County (Moore). 

Str"'l!tela8ma rusti."m Bill. , ................... .. 
Richmond, (\\ it cbell and Schuchert). 

Str<1!,tel",nna .imp/.", Hall, 12 ...... 
.t'allo of th~ Ohio. 

*StrrPtela8ma sponuiuzi8 Rominger" ..... , ...... 
Hartsville', Grant County, and St. Paul. 

Str<1!,telasma te",e Hall, 12..................... .. 
.h'lIlls oUh" Ohio. 

*St1r~lr.°~f re:onh't.i'. Rominger............ , ", 

&~io!opar.. gorbyi,Miller, 18.......... . 

St. Paul . 


StriatfYJ!ora kurooe.,..i. Rominger .. , ... , .. 
Falls of the Uhio (Davis). 

Striatopora linnaeana Billings. 11 .... " ......... . 
Falls of the Ohio (Romin!(er).

I':-Stromatoporo concentr'iva GoldfuEs .. , .. " ...... . 
Madison (Cornett). 

q Stromatcpora cOR.tellata Hall.. . ........ ,...... . 
Logansport, Falls of the Ohio. 

*Stromalopora d ....um Nich., l~ ................ .. 
Cbarlestown. 

'JSt-f'ornatopora granulata N iob . .................. . 
Falls of the Ohio. 

Strom.atUf/Jora india"""'8i. J amet! ....... ' ... , .. , ... 
Connersville (James).

qSt,omaWpora mammillata Nich................ ,. 
Clark County.

"Slromat01)ora montieulile-ra W. & M•.......... , 

""" Coenostroma montioulirer... 

"Stromatopora twdulata Nioh., 11 ...... , ...... 
Shelby, Clark and C.... Counties. 

X 

X 


X 


x 
x 

X 

X 

X 

x 
X 

x 

x 
X 

x 
X 

.. .. I X I .. , 

..··1 
X 

X 

I 
, 

::::I! 
01 

::::1; 

1 

•· .. 1 .... 

. . . . I . . . 
I·· 

http:Strel'.tel".ma
http:St'r"P.tcln.ma
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*StromatopCtra per/Ctmta Nieh................... . .... ! 
CasB County.

*81 . Nich................. . x 


'''il''''
Stromatopord tuberculata Nich., 11 .............. . . ..• X 

ShelbY Couuty. I 
"Strombode8 mamillari. D. D. Owen ............ . x 


Charlestown (Rominger). 
"8trombodel! pentagon .... ......................... . X 

Louisville, Ky. (W. J. Davis).
StrCtmbodc8 PllllmoeU8 . .................... . X 

Louisville, Ky. (W.J. Davis).
BtrornbOliRAl ''Paratu8 Ulrich .................... . x 


Louisville, Ky. (Ulrich). ·~·C."Strombode8 str'atWl d'Orh ....................... . 

Indiaua (Rominger).

Svri.!lJIopora attenuata, Rominger, 7............. . • ••• I: •••• .. .. X 
Moutgomery County. . 

8vr;F:tfs°~~ rh~c8hiti(W: j: i)a:';iii (R~m'iiig~ri:
"Bvringopora hisinger' Billings.. . .. . . . . . .. . .... 

(Rominger) . 
'·'8r!1:.ingopom rna.lurii Billings, 11 ................ I···· 

Falls of the Ohio • 
..8vringopora multattenuata MoChesney, S. . . . .... . x x 

Washington County, Orange County, Harri- i 
son C onnty, Greencastle. . 

';'8vringop iIIings,l1 aud 12 ..... . 
Falls of J. Havis). 

i •• ,.8vrinl1opora ralnulo8a f Goldfns., 8.............. . xix 

War!!aw, (;reencastle, Harrison Connty,

Monroe Couuty. 
"8vringopora tabulata E. & H ..... ............... . 


Madison. and Falls of the Ohio (Rominger). 
1 ....8vringoPQra tenella Rominger. . . . . . . . . . . ... . . . i, I. 

(Rominger).
"8vrinl1opora tubipol"oid .. Y. Ill: S................. . 


MadIson (Cornett), Fans of the Ohio (W. J. 
Davis).

811ringopora verlicil/ata Goldfuss, 12 ............ . 


"'1'etradiumj!.bratum Salford ..................... . x 

Rillley County, Jennings County, Madison 

(Coruett) . 
RaIl ............. . 

io (Ulrich). 


C ar estown L!!~1~!2(Romi;'ge':i; .. 

Theca minor Rominger ........................ . 


minger). ... ::::1fJ~n&~min'g~~i:'" ........... . : 

"Th oldfuss ..... .. ........... . I.... 


Louisvil . I .1Theco.tel/iti. E. . ...... 
Bee Syrinlfopora hone ardi. 

"Zaphrenti. bilaterali. Hall ............ . 

Madison (Cornett). 

ZaphrentiB ea ••edayi Milne Ed.l5................ . ::::'1 x
..·r..Washington County. 
X 

.::1.:'1 ..ZaphrentiB celator Hall, 11 ....................... . I .... ,.:.:: .. 

Waldron, Wabash Oounty (James Hall). 
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Zaphrenti8 centralis E. and H•• 8................. . 

Harrison Oounty.

Zaphrentis Roming-er, 12............. . 
Falls 0 (W. J. Davis).

Zaphrentis all, 12 ................ '" ... . 
Falls 0 • 

Zaphrenti8 conigera Rominlj'er, 11 .............. .. 
Falls of the Ohio (Rommger). 

:'Zai}~l~~f~h~"o¥:fg.Hall. 12 ................ . 
..Zaphrentis cornicula Leseur ...... , ............. . 

Falls of the Ohio, Oharlestown (Rominger).
Madison. 

Zaphrenli8 cornucopia. 10 ....................... .. 

Putnam Oounty and Monroe Oounty.

Zaph"enti8 (Amplexu.) eruci/orme Hall. 12...... 
FIlIls of the Ohio. 

Zaphrenti8 cyathi,Jormis Hall. 12 ................ .. 
Falls of the Ohio. 

"Zap'!}renti. dale; E. and H ...................... .. 
Monroe Oounty, Putnam County. Harrison 

County, Owen County, Greenoastle. Craw­
fordsvillo. 

"Zaphre»!i. dawana. Miller ..................... . 
Falls of the Ohio. 

Zaphrenti. declinn. Miller ....... . 
New Providence (Miller).

Zaphr.nti. delm·rni. Hall, 12 .................... .. 
Charlestown. 

Zap/",enti. dnplicata Hall, 12 ...... . 
Falls of the Ohio. 

Zap"re»tis .legans Hall, 12......... . 
Falls of the Ohio. 

Zaphrentis elliptica White. 8..................... . 
Harrison Gounty, Spergen Hill CR. P. Whit­

field).
Zapkrentis e;riguu,", Billings ..................... . 

Falls oethe Ohio. 
Zaphr."ti. loli«ta Hall, 12 .. 

Falls ofiha Ohio. 
Zaphrentis lIib80ni White ....................... .. 


Vermiilion Oounty (0. A. White).
"Za.p'!}renti. giga"tia Rafinesque.ll ............. . 

.Mad~son, Jennin County, Falls of the 

,12 ....... 


Zapkrentu.
Falls 0 • 

Zap1}renti. ominger ...... . 
Falls oftlle Ohio (W. J. Davis).

Zaphrent" o'""lis Hall, 12 ........................ . 
Falls of the Ohio. 

Zaphrentis planima Hall. 12 
Falls of the Ohio. 

Zaphrenti8 prmaero8a Hall, 12 .. 
Falls of the Ohio. 

"Zal!.k,.enti8 profunda Hall. 12 . 
Falls of the Ohio. 

n Zaphre"!is prolifica Billin,Ss ............. . 
Louisville. Ky. (W. J. Davis).

Zaphrentis r"die""" ... .................... .. 

Louisville. Ky. (W. J. Davis). 
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"Zr1/I1ltrentis rojine'flue E. & H., 11................ . 
1"all" of the Ohio,Jenninlllll County,Madison

(W. J. Davis).
Zap"renti8 .ubcompresBa Hall, 12................. . 

Falls of the Ohio. 
~Za1>1,r""ti..piuu/'fera Hall, S.................. .. 

Harrison County, Lanesville, Reelsville. 
Putnam Connty, Green<:astle, and Wash­
ington County.

"Zaphrentis 8P;1Iul080 E. & 
I)pergen Hill (R. P. W d);Moriigome~y

County, Orange Couuty, loomington and 
Ho,rrison 'County.

Zafih "entia ll'Pira H o,ll, 12... .. .................. .. 
Falls of the Ohio. 

Za:phre1llis sponoiaxis, ...... , ........ . 
Louisville. Ky. eW. J. Davis) •..... 

"Zaphrentis stokesi E. & H ...................... .. 

Grant County. 

Zajl~~li!~:eih!rohi~all, 12..................... . 

Zaz;/wemi8 torta Hall. 12 ........................ .. 
Falls of the Ohio and CJa~k County.

Zafihrenti. t,.;'8ulu7'a Hall. 12.. . . .... .. ......... .. 
Falls of the Ohio. 

Za:phrenti. umbo· ata Rominger.................. . 
Louisville (Rominger).

"Zatlfl."enris unoula Rominger, 12............... . 
Falls of the Ohio (Roming;!lr). 

Za1.i4renti8 yandelli E. & H ..................... .. 

Falls of the Ohio (W. J. Davis). 

ECHINODERMATA. 

Abrotocri"n8 C)/mORU8 MiIler,16 .................. . 
Washington County.

Actinoe-rin1l8 abnorm-i8 Lyon.. . " ................. . 
Be' Megistocrinus, abnormig. 

,Act",,"oC1'inus Ggo88i•• Troost, 8.................. .. 
Harrison Uounty.

Actinoerin"" biturbiruduB, 8.. ..... .. , ......... .. 
Bee Bactocrinus hiturhinatus. 

ActinoCJl'inu8 bronte"" Hall, 8..................... . 
Harrison County.

Actinocrinu8 calyculus Hall, 8.................... . 
see Batocrinus calyculus.

Actinocrinus eass.dall' Lyon, 8................ .. 
Bee 6ermaeocrin llS cassodayi.

Acw",",·;nu. co-revi Lyan & ClIlI!eday ........... . 
Washington County (L. & C.)

Actina.r;nu. gibsoni M. & G. . . ... . .............. ' 
Indi.. n Creek near Cra,wfords\'ilIe (MiIler & 

Gurley).
Acttnoc'rinu-8 gouldi...... . ........... . 

see Dorycrinus gouldi.
A.Mocrinu. grandi. Miller,16 ..... , ............ .. 

Washington County.
Act....".rinu. indiammm L. &C•• 8...... ' ........ ' 

Bee Batocrinus indianensis. 
Act<nQcrinus kentuclzensiB Schumard ............. . 

see Gemalocrinus cornigerus.
Act	....ocrinu8 laguncul,,. . ....... _... , ............ .. 

Bee Batocrinus lagunculus. 
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"Actitlocrinus 10leii Hall. 8....................... . 

Hindostan. Monroe County, Harrison JI:I~!1-----"­

County.
ActiMcri"U8 7nagnijica Troost. 8................. . 

Harrison County.
Actinocrinu8 meekii Lyon. , ... ,.................. . ... -11- .. 
 . . . 1 . 

•.., Macrostyloerinus meeki. 
Actinoeri",". na.hvillae Trooet. 8 ................. . . . . . I . 


Harri·on County. _ '!'''I X 
'.'Act'nocr'ntI8 pernodoau8 Hall ................... . X 


Orawfordsville. -[ 
Acfi1l{;eri.,.". ramnia",'" Han. 8 .................. . 

'/Ie Eretmoerinus ramulosu8. 
ActinoeM'fIU8 unicorni. O. & 8.................... . 

iJee Dorycrinns unicorn is. 
Acfiflocrinus tCltChMtl,V.thi, 10 . . , , .... , ..... ,., ..... • • • 1 • , • 

see Batocrinus wac.hsmuthi. T 
AethooIl8tite.8culpt". Miller. 18 .. : ..... . x I· ..St. Paul. ! 
AgvTicocrinu8 ameriCQnU8 Rominger, 15. . . . . i . . 

Gorby}.
&11,15 ..... . 
(Gorby). 

Au«ricoonnuf! grn' tn I er t 17 .' ~""""" ..... . X +.Montgomery Oounty.
Agaricoeri""" indi,me"8i. Miller. 17 ............. . X .. ! ' 

Washington Oounty.
AgaricocrinuJI nodos". M. & W....... . X ..>I 


Wash ingtollo County. !IAgo.>icocrinu8 pentagon"" Hall ...... . X 
Washington Oounty. '1 

A(I'''''icocl'1JnUJI Bplendeno Miller k Gurley. 16 .. X 
Crawlordsville (Miller & Gurley). 

Aga7'idOcnrnt8 R'J)l'l"ngeri White, 16 a.nd 11 .. X 
Or..wfordsville. 

Alla-ricocrinu" tubero ..,. Troost. 8................. , X 
Harrison County• 

•~Agar-icoorinu8 11}ortneni Han,8 ....... , ..... , ... , X 
Washington County.

*AIl"",;"""rin.,. conic". Owen &; Sehmard. 8 ..... .. ··1 .. X 
H,!,rris\,n Coun~y. Orange County (Collett). 

Aga.INH~ocmnu8 eou(}idct(.8, 8 .........•. ~ ........... . X.! 
Harrison Count" (Collett).

"AgQ,lJ8iw<!rinWl daetyli ormv. Troost. 8 .......... . . ... X 

. . . . I· . t). 

Agf orthen.8 .......... .. .... XiX
IReels'll e, unty. Orange Oounty.

·.Harrison County.


Age.lacriJt..... faberi M illor .............. - x ..·1·

Osgood ..nil V"rsailles (M. &; F.).

Agelacrin". BfJua k & Worthen,-16 .... . X ! 

A O~a.wf~rds.,i ~~i:on. O.o~~t.y: ...... . X 

OrawfordslVilIe. x" Avricocrintl8 Wi"~""ni Hall ..................... . 

narri.on Oounty. Washington Count.,. 

Alloerinwt benedict .. Miller. 17 ................... . 
St. Paul. I .... X 

~AIWprosaUoerinus conic". Caeli&da.y "" Lyon .. 
Lanesville and Monroe County.

Ampkerisfoerin .... tvp,,' Ha.1I. 11.................. . I X 
Wald~on. 

. . .' I··• Amllhoracrinus v'ninalis! Hall ................. . I .... X 

Fountain Oounty. 

http:narri.on
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..AIICI/'/'oerillu8 bulbo8U8 Hall, , , , ' . , ....... , ....... . 
Falls of the .Ohio. 

all ......... _, .. 


- Hall,S....... .. 

arrIson ()unty., 

"A"ehaeocidaris /,eokuk Hall., .... ,," , .. " ...... . 
Bono•.

*A"chaeoeidari8 norwoodi Hall, 8.... , ........ ,.. . 

Harrison County. 

"Arehaeoeida..u. ,eorthen' Hall,S ................ .. 
Harrison Count:r, and Orange County.

BarJlcrinUB elrodi .Miller & Gurley .... _. .. ...... 
";pergen Hill (Miller & Gurley). 

Ba' s118M.& G .................. ;".
iller & Gurley).
W.• Ill .. ,,' .......... . 


arrlson County. 
Bali/s-MnUB hovetli a 1,8 (Ov"thocrinUII hotrev') ,16 

Harrison County, Crawfordsville (Meek &: 
Worthen). 

~Ba1'1/crinu. ",agieter Hall. (Cyathocrinusmag­
ister,) 8 ........................ _........... .. x 

Harrison County,Spergen Hill & Lanesviile 
(B. P. Whitfield).

*Ba'7lcrinU8 pentagonu. Worthen, 8............... . x 
Harrison County nnd Crawfordsville. I 

Bali/crimt8 princep8 Miller, 16 .............. , ... .. x 

Crawfordsville. 

Bo l'1f'Jrinus seulpta.s Hall. (Cyathocrinus seulp­
tiles) ....................... '............... .. xi .... 

Clark County.
Ba . .. I .. .. x 

X .. 1.... 1 

X 

i .... ... X 
II . Miller & Gurley, 27 . X 

Miller & Gurley). 
X 

Smithville. ''''I'' . 
XBatocrinu8 agnatU8 Miller, 17 .... , .............. .. ...... I .... 


Montgomery Connty.
Ba/ocrinu8 a,..,ula Miller & Gurley.............. , .... , x 


WashingtQn County eMiller &: Gurley).
Batocrinu8 a8teriseu. M. &: W., 8 •. _............... . , ... X 

Harrison County.
"Ba/oerin... biturbinatus Hall. (Actinoerinus bi­

turbinlltus) ................................. . x X 
Spergen HilIJ.Monroe and Harrison Coun­

ties (R. P, '\." hitfield).
Bawerinu8 cantonens" Miller, 16................. . X 

Canton. 
"BatocrinUB earvli Hall .......... , ........... , ... ,

Lanesville. 
X 


L.nesvillo (Miller &; Gur'eyl' ' 

Batoer;n... cistllia Miller & Gurley............. .. 


Batoe"inus crawfor<l8f)ille,..is Mil er,17.... · ...... x1 

Crawfordsville. . 
Batocri,..1l.calllculuB Hall,15, .... ,' .............. , .. ,. x .1., 

Washi~gton Connty. 

http:Batocri,..1l
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Buta"'"'nu. deeOrfi,IJ Miller. 17............... . 
Spergen Hill. 

Bataerinu. deerepit"".I8 . .•.................. 
Montgomery COllnty. 

Balacrin"", (acelU8 Miller. 16 .................... .. 
~ .. Canton. 

"BataerinUll ie08iaaet1/l"" Casseday. 8............ . 


Spergen Hill. Monroe Count:!C. Harrison 
County (R. P. Whitfield). Greencastle,
Washington County.

"Batocrinu. indianaenBis Ca.seday &; Lyon (Ac­
tinocrinus indianaensis), 16.•.............. 

Crawford8ville~ Harrison County, Monroe 
County and \v ashington County.

·:'Batocrinu. inaequali. Hall, 8 ................... . 
Harrison County.

':'Batocri"... irreoulari. Casseday. 8 .............. . 
Spergen Hill, Monroe COllnty, Washing­

ton Couuty\Harrison COllnty.
Batocrirm8 jueUn(tU8 Miller &; Gurley, 16........ . 

Crawfordsville (Miller &; Gurley).
'"Batocrinu.lagun<JulU8 Hall (Actinocrinus lagun­

clllus) .................................... .. 
Washington and Monroe cOllnties. 

B".toerinlU! marinu. Miller &; Gurley t 16 ...... 
Crawfordsville (Miller &; Gllrley).

Batocrinu. montgo'IM"IIen8i8 Warthen ....... . 
Crawfordsville (A. H. Worthen).

"Bat"cri"... mundulu8 (?) Hall ............ . 
Washington

BatoerinUil pileus Ilrley ......... . 
Washington Uer &; Gurley).

Batoerinus pi8till .,15.... . ........ .. 
Washington ounty and Edw&rdsville. 

"Batoer'nUB plano-disc"" Hall,15 ................ . 

Washington County, Bono. 

o.Batae,·i.,., ... puriform;'. Sehllm&rd ............... . 
Wn8hington County.

Batoenn". sacculus Miller &; Gurley ............. . 

W.,shington County (Miller &; Gurley).


Bataeri"". "perue""i. Miller, 17 .................. . 

Spergen HiU. 

Batocrinu. 'Ieach.mltth;' White (Actinocrinlls
wachsmuthi),16 .......................... .. 

Crawfordsville. 
"Batoc";nu8VJhitii Wnohs, & Spr................ . 


Bono (Wachs. & Springer). 
Galc.ocrin". r bradle,,' Meek .................... .. 

••• Deltacrinu5 bradleyi.
Calc.ocrin". indiunen'" Miller, 17..... . 

St. ounty.
Gal ............... . 


Gal 

County;' 'Utica: Ci~':k 
County y Connty.

"Gatilloori-nfJ/I M. &; W,. 8..... . 
Harrison CO!lnty, Crawfordsville. 

CARllONIFEROUS • 
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Oatillocrinu. t .... ,,,, ...ae 'fr(){)st, 15................. . 
Washington County. 

Oatillocrinua wu_lillmutM M. '" W. (SYnbatho-,
crinus wachsmuthi) 8 .......................... ,' X 

Harrison Oounty.
Goda.ter americanu. Shumard" , "'" .. .... . ..... ,.... X , .. , 

Falls of the Obio (Shumard). ' 
Coda.!et' attenua/"" Lyon.. . .. ... ,........... .... : .... , .. .. X I .... ... .... , 
God~:e!~8;!n}~ro~.!'.iH;[rn~):. . . . . .. . . . . .. .. . . .... I", .... ,.. .. I· ..

Waldron. 	 i 
X 

X .... I .... 	 ! .... Godaster "ulohell".8 Miller & ])yer ,11 ...... .. .... ', ..... '.,'.......Waldron (Miller & Dyer).
Goda.ter wramidatus Shumard ........... ' .... . X I .... 


Fans of the Ohio (Shumard).
{)yathocrinu8 (PotmocrinUIJ) aemulUIJ Han, 11 ...• X .. .. I....Waldron. 
"Ovarhocrinu,g arborewJ M. & W •• ]6.............. . ........ X 

Crawfordsdlle. 
Ovathocri-nu. benedict> Miller, ]7 ....... , . ' , . , .. ' .. X 

Hartsville. 
Ova1hocrircu. craw!ord...,illem;' Miller, ......... .. . . . . ! X 

Orawfordsville (Miller).
Ovalhoerinu8 deeadaetyZ1!. L. & C...... , ... " .... . I .... ! X 

Wasbington County, Montgomery County
(Lyon & Cass.d ).

Ovathoerin". r. 18 .............. ' ... .. X 
Gosport, ty.

{)yathocrinu8 ler, 17., ............... .. , ' . , , X 

W . on County. 

{)yolk 	 h",.risi Miller. ]13., .. , ...... , ........ X 
Or sville (Miller).

Ovalkoe,.., h".J!",dactyl". Lyon & Cassaday. , ... 	 ····1· .. · . i. 
.. , .............. , ... , ... . 	 ! ::'.j::

i. 
yon, 16............... .. ........I X '''r 


{)yathocrinm lvoni Han... " .................... .. ....I ............ '.. ,'

•e. Vasocrlllus lyon!.

{)yathocrinus mflg.;.ter Ha.U, 8...... , ...... ," ... ,., 
aee Ba,rycrinU~ magister. 	 I'" . . L.&C.• 16 and 11.. 	 , .... X X .. , 

Ov .?~~~f~~~~~i~I~: .... i .... , .... 1 X 
( ames . ' ! i ::::1::::11::::Ovab":'';:;~~ds0;';;i:: Miller. 16 ..... ' .............. I· .,. ·1 .. ·· X,," 


()yatkoerinus polllXf) Hall. 11. ...... " ........ , .... I,'" II ....
X 

Waldron (.Tames Halll. . 


OvatkocrinU8(!) poteriftm M. & W.,16, ......... ". .. ,·1 .. " 

Crawfordsville (Meek & Worthen). ' 

{)yathocrinUIJ 8culptilis Lyon.. . . . . . . . .. . .... , .. ,'1" .. 
• 86 Barycrinus scu]ptiIis.

Ovathomn"••ignatm M. & G.......... ' .... . . .... .. .. 


OvaWa'l!in~.:~n~d:zr:YJ~ll~~.~.~~:~~'.) ............ . ..·f::: 

reek, ne..r Crawfordsville (Miller & x 1.... ,',1::::). : 

1 

1 X 

Ovatkoerin. u ..caldron....i. Miller &; Gurley ....... [''''
Hartsville (Miller &; Gurley). 

{}gtjUC()crinu8 canalic1tlaiuB Miller, 18., ... '* ...... " 
"':1.. X!" ... ' .:/!::::

St. Paul. 	 I 
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Ouclieomnu8 (1) in-i.ane ...... Mill. & G......... .. 

St. Paul (Miller & Gurley). . 

Cltn>gtIf~::i."Q/'blli Mmer,18 .................... . 

D.n~r:xt':.':.aneilla Hall. 11 ................... .. 


"DendroCTinWI pollfliactJllWl Shumard (Homocl.'i­
!II us polydactylus) .... . .. ... .. .... . . .... ... 

Riohmoud. Madison and Franklin Oounties 
(Shulnar,I') . 

D,chOO1'inUIJ .conOtrictu8 M. & W., S ............... . 
Monroe Connty, Harrison County and Wash­

ington County. 
Dichoori..UB C01'1,;,geNtil Shumard, 8 ......••....... 

n County. 
diehotomus Hall, 15 ................. . 
gt .n Coun ty. 

..Dichomnus expanllU8 M. & W .................. . 
Harrison ()uunty.

"DieMerin". jkus Ca"sadal & Lyon, 16 ........ .. 
Harrison County, Montgomery. County,

Crawfordsville (C. & L.).
Dicftocrin""lineatwJ M. & W., 8..................• 

Harrison County. 
DiehocrinWl "'.um Meek & Worthen, 8 ........ .. 

Ha.rrison County.
DichoorinWl pol"dactlllu8 Cassaday & 19on, 16... 

Montgomery County (Cassada.y & Lyon).
DidwcrinWlliCulptWi C. & L., lU ................ .. 

Monroe County.
DiehoorinWl8erdobatus Shumard, 8 .............. . 

"oe Talarocrinus sexlobatus.
*Dicftoer,:ntt" .implex Shumard,.................. . 


Harrison County, Bloomington,Washing10n
County, Monroe County, Spergen Hill 
(Whitfielli). 

Diclwcrin"'8pinijera , 10......................... .. 
Reelsville, Putnam County,

Diehoc .. in"'BtrmtuJJ O. & S., 8 ................... .. 
Harri80n County.

Di.ckocri""" ulricM Miller, 16................... .. 
Bono. 

DalatocrinUil a",pl". Miller & Gurley............ . 
Charleetown (Miller & Gurley).

Dolaioeri"... aplat.... Miller & Gurley ........... . 
Charlestown (Miller & Gurley).

Dolatoe ........ aJIProzimat ... (Miller & Gurley) ...• 
Louisville, Ky. (Miller & Gurley).

Dolatoorinw; ler & Gurley .......... .. 
CharIest & Gurley).

Dolatocri"u. & Gurley ........... . 
Charlestown (Miller Gurley).

DolatOC1'in... bellarupo..", Miller & Gurley...... . 
Charlestown (Miller & Gurley).

Dolatoerin". bradl""i. (Calceocrinus bradleyi).16
Crawfordsville (Meek). 

lJolat.ocrin". bulbaee1t8 Miller & Gurley ........ .. 

Cha,rlesto & GurleY).

lJolatoC1'inuB Ie Gurley.......... .. 

. Chariesto &).

Dolatomn... char ..tGW1t er & Gurley... 
t.:harlestown (Miller & Gurley).

Dola/omn.." CorporoSU8 Miller & Gurley.......•• 
Charlestown (Miller & Gurley). 
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Dolatocr'nus eXOfflatus Miller & Gurley ......... . 

Charlestown (Miller & Gurley).

Dolatoc,.inu. grandi. Miller & Gurley ........... . 
Louisville, Ky. (Miller & Gurley).

Do/atocrinu. . 'ller & Gurley•............ 
Louisvill iller & Gurley).

DolatocrinuB 's Miller & Gurley ....... . 
Charlestown I ler & Gnrley).

Dolatocr;nUB lactl. Lyon ......................... . 
Falls of the Ohio and Silver Creek, Clark 

Count)' (Lyon).
Dolatocrinuslineolatu. Miller & Gurley......... . 

Charlestown (Miller & Gurley).
Dolatocrinu. ma@ifi.cUi.. Miller & Gurley .. , ..... . 

l;'alls of the OhIO (Miller & Gnrley).
Do/atocri".,. mar.lti Lyon ....................... . 

Falls ofthe Ohio and Charlestown. 
Dolatocrinu8 neglectuB Miller & Gnrley.......... . 


Charlestown (Miller & Gurley).
Dolatocrinu8 nod08U8 Miller & Gurley ...•........ 

Charlestown (Miller & Gurley).
])olaloerinu. amatu. var. asperatu8 (Miller & 

Gurley) ................................... . 
Charlestown (Miller & (Jurley). 

Dolatocrinu8 'Pulch.elius (Miller & Gurley) ..... . 
Charlestown (}iHler & Gurley).

Dolatocrinu8 sacculu8 Miller & Gurley .......... .. 
Charlestown (Miller & Gnrlel').

Dolaloer;n"" sul.bro,,,. Miller & Uurley ........ . 
Charlestown (Mille. & Gurley).

Dolatocrinu. spinosus Miller & Gurley .......... . 
Charlestown (Miller & Gurley).

Dolatoorinu8 8tc/lifer Miller & Gurley ........... . 
Louisville, Ky. (Miller & Gurley).

DolatocrinlUl stigmatus Hall (CalceocrinuB stig­
matus) .................................... .. 

Waldron (J. Hall).
•Dorycr;n.,. lIouldi Hall (Actinocrinus gouldi) .. 

Monroe Vounty.
"Do1'1lcrinU8 unicornuJJ O. & S. (Actinocrinus uni­

• cornus) ................................... .. 
Washington County.

Ecienacrinu. simplex Hall ........................ . 
Madison. 

Elentoo'ocrinu8 ca.sedayi Y. & S................. . 
Clark County.

Emperocrinu8 indianenoi. Miller & Gurley ...... . 
St. Paul (Miller & Gurley).

Eretmom';nu. adultu. Wachs. &J?Jlr. . ..... . ..... 
Canton and Edwardsville (Wachs. & Spr.).

Eretmocrinu8 intermedius Wachs. & Spr........ .. 
Bono (Wachs. & Spr.).

Eretmocrinu8 origina'Mu8 Wachs. & Spr.. ' ..... . 
Bono (Wach. & Springer).

"Eretmoc,.inus ,.amula,us Hall CActinocrinus 
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A 
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.I... . 
.... 1 

x 

x 

ramulosusl ................... .. 

Monroe and Harrison Counties. 

Eretmoerinu. pracgrav;'" MilIol', 18.............. . 
 ..·rWashington County.
"Eucaluptocrinu8 caelatus Hall, 11............... . X 

Utica, Clark County, Waldron (James Hall). 
1 

! 
Euca/vp/;(}cr;,w8 cons!r'CIU8 Hall, 11 ............. . ... 1 .... X .. I........ 

Waldron. I II 
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..Eucal1JPtaerinu8 cra81lUS Hall. 11................ . 

.. Waldron (James Hall). 


ious Miller, 17 ............. . 


~Eucal1JPtocrin'u. elrodi Miller, 17 ............. . 

Hartsville, Waldron (Gorby). 

.. . ovalis Hall,U ................. . 
~ mes Hall).

splendidas Troost .............. . 
Charlestown. 

Eucal1JPtocrinus ltubglabosu8 Miller, 17 ........... . X .. , ';'" 

Hartsville. 
Eucal1JPtoC1'inu8 tuberculatus Miller & Dyer ..... , X 

Waldron (Miller & Dyer).
Eupac"lIcrinu8 boydi (Meek & Worthen), 8...... . •.• ,1 •••• X 

Harrison County.
Evactinopora grandin M. &. W., 8 •................. X····1···· 
Evactinopara aexradiata M. &. W., 8 ............. . X
····1 ....Harrison Countr~ 
Forb••ocrinus meek. Hall, 8. .. . . . .. .. . . ... . ... ·· .. i.. ·· see Taxocrinus meeki. 
Forbe8ocrin"s ramulosuB Hall, 8........ . :::r:: 

see Taxocrinus ra.mulo~us. 
Ftfroe8ocrinu••humarda"". Hall, 8................ ,.. .. 

•ee Taxocrinus shumardanus. 
Forbe.ocrino. specioltU8 Miller, 16................ . i"" X 

Washington County.
ForbeBoorinu8 ,casMngtonensi. Mmer & Gurley ... X 

Washington County (Miller & Gurley). 
. arthen; Hall, 16. . ..... . . .... .. .... ! .... X X X 

JI, HaTrisan County, Crawfords- I 

Wield).
aa.acrinu8 inornatu8Miller, 18.. ..... ...... .. .... I.... X .. I I ••• 

St. Paul. 
Gennaeoerin"8 cornigeru8 L. & C. (Actinocrinu8 

keutuckensis) .'......................... . I. 1.... 1.... X .... ····1·
Clark County. I

GilbertaGerin". ureeni Miller &. Gurley .......... . X ••• , 1 

Charlestown (Miller & Gurley).
Gilbert""crinu. indianen';. M. & G... , ........... . X
I:::: 1:::'/:::: fJCharlestown (Miller & Gurley).
*Gl1l1!.taster inornatu8 Hall, 11 ................... . I. ....... X 


Waldron (James Hall). 

(}lW~8:t":o~~cidental;. Hall, 11 ................. . .. .. j X 
 'l"<'Gl1l1!.ta8ter occidentaU. var. crebe8Cen8 Hall.n .. . . .. X ....... 


Waldron (James Hall). I 
Glyptoerinu8 baeri Meek......................... . 


see Xenocrinus baeri. 
(Jlwtocrinu.8 c",,.levi Hall. V ..................... . 


1. 
Hall...... ...... ...... X 

*Gltnitocrinu8 X 
"Madison. I 

Gonia8tcroidocrimts lyona"". M. & G............ . !.... X 

Indian Creek, near Orawfordsville (Miller & 

tnbero.us L. & C., 17........ . ...... 1, 
'I "'1 X .. 


e. 
Granarocr,:nu8 curti. Shumard,15 ............... . ! .... :.·J·.·
 .... X 

1Washington County. I ! I 
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~ 

(Jra,.,.!ocr;nu. ftcus, 10 .......................... . 
Hindo.tan, Monroe COIlDty. 

Granatoe,.inu. /l1'anulo"'8 M. & W., 10 .......... . 

Hindostan, Monroe County. 

"(}ra1U!to.rinu~ norwood; Owen &; Shumard. " .. 
Washington County. 

(Jraph;ocrinus wachsmuthi Meek &; Worthen 
(Scaphiocrinus waehsmutbi) ............. . 


Washington County.
"Hettraer;n". heterodaetvlu8 Hall ... '" ......... . 


Rip
HeterocrinufJ , .... , ................. . 


8ee Iocrin rassnS. 
"Holocystites abnormis Hall ..................... . 


Madison. 
HoloC!/stit'8 aaipatus Miller,n.................. . 

Jefferson . 
HoI' &; Faber............. .. 


ber).
Holoellstites r, 18................... .. 

Madison (, iller'. 
Roloelloti!.. asp~ Miller &; f}urJey............... . 


Madison (Miller &; Gurley!.
Holaellstites braun; Miller........................ . 


Jelferson County (Miller). 
HoloC1/stites be.nedieti Miller, 17 .................. . 

J elferson County. 
HoloC1/stite8 baculu8 Mlller. . .... .. .... ...... .. ... 

Ripley County (Miller). 
Holocystites collelti Miller, 17........ , .......... .. 

Jefferson County. 
Holoeystit.. commodu8 Miller. 17................. . 

Jefferson County. 
...Holoclflllites Cl/lindricu8 Hall ................... .. 


Madison. 
H%eystites dyeri Miller ......................... . 


Ripley County (Miller). 
HoI0Ol/8li!'8 .logans Miller ....................... . 


Jefferson County eMiller). 
Roloc1l8tit.ell OrOb08U8 Miller..................... .. 

Jefferson County_(MiIler). 
IT%eystites gorby, Miller, 17 .. , ................. . 


Jefferson County. 
IloloC1/8tite8 indianeusis Miller. 17 ......... , ..... ,


Jefferson Connty. 
Holoey.tite. madisonen8ia Miller. 17............ .. 


Jefferson County. 
HoloC1/8tite8 ornati••imu. Miller. 17.............. . 

Jefferson County. 
HoloC1/8tite8 ornatus Miller.. . . . . . . . . .. .. . ....... . 

Jefferson CountyjMilIer) • 
..Holoel/stite. olla/". Hall........................ .. 

Madison • 
..HolocY8tit•• papulo.i. Miller, 17................ . 

Jefferson County. 
Holoeystites paf'1YUlus Miller. 17.................. . 

Jefferson Connty. 
Holoevatitea 

Ripley 
HoloC1/8tite8

Jell'erBon County (" iller).
HoloJl1l.tite. pu.tulo.u. Miller•...... , ............ . 


Waldron (Miller). 
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HolocJl8tites ratuooW! Miller .................... .. 
RiPley County (Miller). 

HolaC'/l8tites lJCit"t"8 MiIler.l7 .................. .. 

Jetferson Connty. 

HOZOC'/l8tites spangler. Miller, 17................ .. 
Jetferson County.

HoZacY8tit.. 8ph_oidali. M. & G............... .. 

Madison (Miller & Gurley). 

HaloC1l8tites 81J.l.endefUl M. & G................... .. 

MILdison (Miller & Gurley). 

Holvey.titeo 8UOovatu8 Miller. 17......... , ... ' .. .. 
Jelferaon Couuty.

Holocystit.. ",brotund". Miller................. .. 
Ripley County (Miller). 

Holocystites tumidu. Miller, .................... .. 
Ripley Coun ty (Miller). 

Ho/ocy.tites turbinalu. Miller.. , .... ,' " .. ,. """ 
Osgood and Ripley County (Miller).

Holoeyotite. "entrwosu. Miller, ....... , .......... . 

Ripley County (Miller). 

Holoop.tites • Miller................ , ... .. 
RIpley iller). 

Holoc!!,!ite. er. 17................... .. 
Jefferson ,ounty. 

Homoc,.,inu. polydaetylWl .. , , .... , .... ' ..... , ... ,., 
see Dendrocrinus poly4actl'lus.

Hydreionoeritlu. o.rmiger M. & W., 8 ......... , .. , 
(Zsacrinus armiger) Harrison County.

Hydre;onoc..inu. mucrospinu8 McChesney.,., .. '. 
(Zeacrinus mucrospinus) Rush Creek (Mc­

Chesney). 
Hyp~t~~~':.~'(w:.~h~&,'t~;.J:' , ...... , ........ , .. , 

Iehthyocrinu8 clarkensi. :\f iller lit Gurley. ' . , , .. 

Clark County (Miller lit GurleY).*leMhl/ocr'inu••t·mpl..", H .. II. ........... ., ...... .. 
W .. ldron. 

Iehthllocrinus spino8Ul1L8 Miller 8& Gurley ....... ,

Clark County (Miller lit Gurley). 

Ichtl!:lIoerinu. 8ubangulari8 Hall, 11. , ... , ...... 
Waldron (James Hal~. 

I.htWrerin"8 pu.illu8 (1) all. ..... .. .. , ...... .. 
J,' ,!,ldron (J;,~:l*•. 8& S.................... , .. 

acha. lit Spr.). 
J, eek 8& Worthen ........ .. 

e'terQcrinus suherasBus (W. S. T. Cornett).
Idiocri1'tu.s t'entriCQ8U8 W. &' S.............. , ..... . 

St. Paul (Wachs.& Sp~.). ' 
Indianae..-in,.. punctat". M. &: G..... ,., .......... 

St. Paul (Miller lit Gurley). 
Lam,*~rd:;;~nu. parvu. Hall, 11, .. , ... , , .. ,' .... , , 

Lecanofflllu. g"cenei Miller 8& Gurley. , . , ., ..... , 
Louisville, Ky. (Miller &; Gurley). 

•Leeanocrinu. pusillu. Hall, 11............ ,'

Waldron (James Hall).

Lepodocrinu8 moorei Meek...... , , ....... ,.' x 

te,IS.................... .. 

Crawford"ville, hington Countf. Salem 
and Harrison "nnties (0. A. White).

Lepidmhe8 coreyi M. lit W.• IS....... , .......... .. 

Crawfordsville (Meek lit Worthen). 

CARBONIFEROUS. 
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~Lickenocrin". dyer'. Hall.. . . ... . . .. . . . .. ... . . .. .. X 
Ripley Couuty.

Lickenoerin". . Miller.. .. .............. x 

). 

LWkenocrinu8 "lal"s Miller............. .... X 
Ripley (Jounty, three miles south of Osgood

(Miller).
Lvriomnu8 melissa Hall,n (Rhodo.rinus me­

lissa) ......... , ............................ .. X
.... \(James Hall).
*MaCTo8tylocrinu8 fasciat...s Hal!, 11 ........... .. X 

Waldron (James Hall).
Macro8lylocrin"8 indianeTl.i. M. & G........ . X 


St. Paul (Miller & Gurley).
Macroslvlacrin". meeki Lyon (Aotinocrin us 

utfc~.kdiark· C~~~t~';'"'' .................... I·· X 


*1l{acro8tylocrin"8 afflat"8 Hall.. ................ ' X 

Waldron (James Hall). i 

Ma.Tostyloerin". Bt"iatuB Hall, 11 .... . . . . .. . . . .•. I' .... X 
Waldron. 

·'1IJacro8tylocrinu••triatu. var. oranulo8u8 Hall. : 
11......................................... .. 


Waldron (James Hall).
Mar'acrim,. aureat". Miller. 17........... . 

St. Paul. 
Mariacr·inu. cnTlelli Hall (Glyptocrinus carleyi) 

Waldron (James Hall).
Maria.,.",,' (Jranuio.". Miller,17 .............. .. X 

St. Paul. 'I 
q Mariacriuu8 obconicU8 Hall .,..... I'" X 

Waldron and Clark County. ' 
*Jfarsupiocrinu,8 tenne88eensl8 Roemer .. X 

Delphi.
Meolatocrinu. abrwrmi. Lyon (Actinocrinus ah­

normis) ............. ............ ..... .. ... 
Clark County and Falls of the Ohio (Lyon). 

Megi.to",,'''''' e"'Pan.,,' Miller &; Gurley ........ . 
Louisville. Ky. (Miller &; Gurley). i 

Meoistocrinu8 hemisphericu. M. &; G.............. I... . 

Clark (Jounty (Miller & Gurley).

jl{eu·istocr"lU. knapp. ~.yon &; Oassaday).. . ..... .. 
Falls of the Ohio Lyon). 1 

Meg;stocrin,,' ornat". iller & Gurley.. .... .... .. 
Clark County (Miller &; Gurley). 

'"Mellistocri .. ". rUI/"BUS L. &; O. . . . .... . .... . 
Ulark County. Falls of the Ohio. 

I" 

liegiBtocrinu. 8pinosulu8 r,yon .. . .............. . 
Falls of the Ohio (Lyon). 

Melocrin,," equali. Miller. 18 ................... .. X 
St. Pfllul. 

Meloerin". obconicU8 HaikU. . . . . . . . . . . . . .. . . . . .. I .... X 
Utica, y. waldron (James Hall) . 

}Welocrin"" • & S.. . .. .. . .. .. . . . .. .. .... I.... X 
St. Pan .). 

~'1felocrinu. • ..................... .. X 


Jlfel;!;;t~:l!.d~'J::J; t~~r~·....:................ 

Greenville. Harrison Co. (Miller & Gurley.)

"Melonite. multiporiB Owen & Norwood, 8 . . . . . .. . . .. . ... 
Harrison County.

Nucleocrinu8 an(Julari8 Lyon (Olivanites angu­
lads)...... ...... ............ ...... ...... '" .. 

Falls of the Ohio. 
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" ..Q" 	 " . .. 

" .s = ! :lS ~ ·s = :~.... ...S .~-'1= <5 6 	 z z" 
NucleocrinU8 greenei M.« G , .................... . 


Louisville, Ky, (Miller &; Gurle},).
"Nucleocrinu" 'Derneuili Troost (Oltvanites ver­

nenili) ..................................... . 

Falls of the Ohio. 

Nueleoc-rin"8 ven ...t". M. &; G•.................... 

Louisville, Ky. Miller« Gurley),

"OU opor". .«W............ : .......... . 


'.« W.,S .................. . 

arrison County and Ureencastle. 

Olivanite. ungularn Lyon ...................... .. 

see N ucleocrinus angularis.

OUvanit.. verneu·ili Troost....................... . 
Bee Nueleocrinus verueuili. 

Ollucrin"8 tuber08U8 Lyon &; Cass., 16.......... .. X 
Crawfordsville. . 

Ony"haBter fi.exili8 M. &; W., 16•.................. 	 X 

Crawfordsville. Harrison County, Meek &; 

Worthen. 
Onychocrinu. cantoneM' Miller, 16............ .. X 

Canton. 
"Ouychocrinu8 e",oulpt". (Lyon &; Casseday),16 

X Xw~~gi!it..;~·C;;un·ty 'and' M·o·ntgo~~ry:C(,un: ... '1. .... :.... 1· .. I 
ty (L. &; C.), Crawfordsville. 

Onllchoerin"8 par7)"8 M &; G.. .. . . .. .. .. .. .... .... .. .. , ... 1.... X 
Sboals. Martin Count~ (Miller« Gurley).

'0 (}nue}werinu8 ram"lo"". L. « C., 16 and 11...... i •••• X .. , 
Crawfordsville. 

Onllchoe'·'n"8 ulrichi Miller & Gurley, 16....... . 	 X 

Crawfordsville (Miller & Gurley),

Onychocr;nu. wkit;fie!di Hall, 8................... . X 

Harrhon Couuty.


Palaeaster cru·",fordll1Jillen.i. Miller ........... . 	 X 

Crawfordsville (Miller). 

Palacaster specioBa .M. &; D ................ .... .. X 
Richmond'( ).

Pal.aster wy G....... ........ ........... X 

Madison Gurley).

"Pentremites nensi. M. & W., s ......... . 	 X 

Harrison County, Hindostan,Monroe County

':'Pentremite8 calycinu8 Lyon ...... . , ............. . x 
Orange County. 

• Pentremites ceTV·inus HalL ...................... . x .".1 .... 

Orange Connty. 
... 1"Pentrcmite8 ckerake,,,, Troost... ........... . ... . ... 	 X 


Orange County. 
"Pentremites conoid .... Hall, 12 and 10......... , .. .. ..I 	 X X ... 


Owen Cou ,lI-lontgomery County,Harrison
County, n County, Greencastle, 
Spergen mington, Jackson Co. 

P eutrem ite. globo,uB Say, 8 ..................... .. 
lIani.on Count~. X

*Pentremite. godoni DeFrance, 8 and 10........ .. 	 ! 

Reelsville, Putnam County, HaTri.on Coun­	 X .. !

ty, Owen County, Clay County, Orange 
County, Dubois, Crawford.? 

Pentremitesgrosvenori Shumard.. . . . ........ . 

8ee Troostocrinus grosvenori. 

"Pentremit•• koninekian... Hall, 12............. .. 
 I 	 ·11 ....Monroe County, Greencastle, St>ergen Hill. .. .. 'j x ..... 
Bloomington, Washington Count,y and I 	 I 
Harrison County (Hall). 

28-GEOL. 
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"Pentremitea latemiformia Owen & Shumard,S .. 
Ha,rrison County and Bedford. 

Pentremitea linea!u. Troost, 8.................... . 
see Troostocrinus Jineatus. 

Pentremite. longico8talis Hall, 15..••......••..... 
Washington County. 

q Pentremites Qb..us Lyon, S..................... .. 

O.. en County, Clay County, Montgomery

County Harrison County.
Pentremit.,. obliquatu8, S........................ .. 


aee Tricollocrinus oblig (latus.
Pentremites pyramidalu, Hall, 8.............. .. 


Harrison County.
"Pentrem;t.. pyriformis Sa~:. Sand 10........... . 


Orange County, ReelsVllle, Putnam Connty,
Montgomery' County, Harrison County,
Down Hill Crawford County.

Pentrem.it.. quadrilateralis! Hall? S........... . 
Harrison County.

Pent·remitea re'nIVardti Troost ............ " .... .. 
Bee Troostoerinus reinwardti. 

Pentremit•• robustus Lyon ... " .................. . 

Orange County.

PentTemites aubconoid.". M. & W., 8............ . 
Harrison County.

'/-Pentremitea 8ulca-t'tJ,8 Roemer, 8..... ' ...... , ... . 
Harrison County and Orange Connty.

"Pent're",;te. 8ymmetr;cu. Hall, 8............... . 
Harr.ison Countf ant! Orange County. 

Pen,tf'efiHiRs va,r80U1.nene~n8, 8.". "" ..... , ... , ... 
Bee Trieoeloerinus varsouvienesis. 

Pentremites ·woOlIm.."i M. &; W ,8............... . 
... Tricoelicrinns woodm&ni.· 

Pentremiteswortheni Hall, 8..................... . 

H&rrison County, Owen County, Crawfords­

ville. 
Pisocrinus bac<'1.tla Miller &; Gurley ............. . 


St. Paul (Miller & Gurley).
Pi,ocrin",. benedict. Miller...................... . 

Marion. Wab""h County.
Pisocrinus campana Miller, 17.................. . 
.. .Wa~ash Coun~y. . .
P ..ocr·mu8 gemmijorrr",. MIller ................. . 


Wabasb County, Madison and Osgood.
"Pisocrinus globo.u. Ringueberg...... "'" ...... 

St. Paul. 
Pisocri"u. (lo·,-byi MilIerd7 ..................... . 

Wabnsb County and Marion. 
..Platgcr;'"u. bonom.si. White ................... .. 


Bono. Lawrence Connty (C. A. White).
*Platyerinua diacordem Owen & Shum&rd....... 

Harrison County. 
..Platyerin... halli Shumard.... . .............. .. 

Harrison County. 
..Platyer·tnu8 kemiaphericu8 M. & W., 16 and 11.. 

Crawfordsville. 
"PlatYeTi"ua lea; Lyon ......................... .. 


lelfer.onville. 
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... i.. .. 
X! ..... ,. 
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X 


X .... 
X .... i 

.... , 
Plat'llerinus lode,..is M. &W., 15............ " .. .. X 


Harrison Connty. 
PI!1~1icrin"s pl",n". Owen & Shumard, 15•........ X 
 ·· .. 1.. " 

l1"1'1'i'on County. Washington County. 
, .... XPlat!lcr{nu8 8aJfordi Troost, 8.................... . 


Monroe County, Greencastle. 

I 
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•Plat1/crinu8 sara. Hall.. . . . . . . . . . .. . . . . .. . .. . ... 
Lanesville. 

~Plat1/crinn8 .ilurien. Hall. lL.. , .............. . X 

Waldron. 

PlatJlcrin"••"bspino8".' Hall. 8............... .. 
Harrison County.

"Plat1/crinn811",ndelli Owen &; Shumard. 7...... 
Crawfordsville (Collett). 

Poter,oorinu8 amo",!!,. Miller. 11............... .. 

Montgtlmery. 

Poteriocr""u. arM"U8 Miller.16 ................. I... . 
Washington County.

Poterio<Yl'inns bi...Ui Worthen, 8................. ,
Harrison Connty and Orange County. ' 

Poterio"""nu.! calyx Hall. 11 ................... . X 

Waldron. 

Poteriocrin1tst cnntonenaiB :Miller, 16., ........... . 
Canto'!, ' 

Potm~h~~'::i(;I~e~i.ek....... ............ ...... x I.. .. 
Pot&riocrinu8 on,e.tercnsi8 Meek &; Worthen. 8 .. . 

Harrison County.
Potmocr',,,u8 circumtextus M. &; G.............. . 


Orawfordsville (Miller & Gurley).
Poteriocrin1t8 concinn1ts M. & W., 16 .....•• , ..... 

Crawfordsville (Me.k & Worthen),
"Poterioerinu8 corey; Worthen, 16............... . 

Crawfordsville. 
PoterioCl'inU8 coryphaeUil Miller. 17 ............. . 

Montgomery County.
Poteriocrinu. cra"'ford8villen.'. Miller & GurleY, 

16 ................................................ 1 
Crawfordsville (Miller & Gllrley).

Poteriocrinu. daviBanu8 Miller.. ..... . ..... ...... '" .! 
Deputy (Miller).

Potcriocrinu8 depreBsu8 M. &; W,.16 .. ...... . . .... . ... 1 
Crawfordsville. 

Poteriocrinu8 divoricotu8 Hall, 15..................... j
Washington CounJy. • 

Potcrioerinu. gibsoni White, 16.................. . 
Crawfordsville,

PoterioerillUB grandi. W. & S.• 16 .............. .. 
Crawfordsville. 

Poterioerinu8 grani!.:neu. Miller & Gnrley, 16.... 
Crawfordsville ("liller & GurleYl. 

Poteriocrinu. gurleyi White. 16 ................ .. 
Cra wfordsville. 

"Poterioe)·inu8 hovey; Worthen ................. .. 
Crawfordsville, 

*Poteriocrinu8 '"dian""." M. & W., 16......... .. 
Harrison County and Crawfordsville. 

Poteriocrinu8 mis80uriensis Shuma.rd t 8, ........ . 
Harrison County.

Potcriocrinu1l nettel·rothanu8 Miller............. .. 

Depnty (Millor).

Poteriocrinu8 nodobraehiatUil R., 16............. . 
Crawfordsville.*'Poteriocrinu8 pencilliformiB Worthen .......... . 
Crawfordsville. 

CARBONIFEROUS. 
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Poteriocrinu8 (Dendocrinu8) pol1ldactlllu8 (Shu. 1 

mardl ..................................... .. 

see Homoerinus po'!zdacty!ns. I 


PoteriOeNnU8 robu8tu8 H., 16...... .... . ... 1..... 1 .... X 
Cra wfordeville. 

l!?' 
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PoterioIJ:l'inU8 8ubaeiIuali. W. & S., 16............ ' 

Crawfordsville. 

Poter'ocnn". 8"bramo8'" .Miller,16............ .. 
Crawfordsville. 

PoteriOfflnu8 uniCU8 H., 16........ . ' ............... . 

Cr..wfordsville. 

Pot",,;'ocr;'nu. "erBU8 Miller, 16..... , ....... , .... .. 
Cra,wfordsville. 

ProtaBter granulije-ru8 l\leek .. ,.................. . 

Moore's Hill (Meek). 

ProlaBter gregar;"" M. & W., 16........ , .. , ...... 
Crawfordsville. 

Rhodo",",nu. benedict. Miller, 18................ .. 
Harrison County. ,

Rhodocnnu8 (Ly·riocrinu8) mclio.a HalL., .... ,. 
see Lyriocrinus meliss... 

Sabatocri""" 8wallovi Hall, 8, . , ........... , ..... . 
H .. rrison Connty.

Saccocri"",. benedicti Miller! 18.. 
St. P .. ul. 

"Saccocn"u8 ehristyi HaUJJ1, ... ' .' ....... , ...... 

Utic .. , m..rk County, waldron (JaB. Hall).

Saccocnnu. gorbyi Miller. 17, .................. .. 
Decatur County. 

Saccocr;,n"B howardi Miller, 18. ,. , ...... ' ." ... ,.
St. Paul. 

Snccocrinu8 umbro8u8 M. & G..... ... , " ........ ,.
St. Paul (Miller & Gurley).

"8c<!ehiocrinu8 aequalis Hall. 8.... ". "" """" 
Crawfordsville and Harrison County. 

Sc"~~~~b1;:to;;c~~'::t~\~lf~~ 'k' Gu~ic'Yi:' "" 
8ea1N~g~in!" bellus Miller, 16... , .. , .. , .. , ... , , , . 

Scaphiocri.,,,,. bonaensis Miller, 16." .. ,., ....... , 
Bono. 

*Sc(fr~~fo;d~~iw:ert1~~k &: 'Wc~then' '......... .. 

*Scaphiocrinu8 deeadactvlu8 Meek & ~orthen, 8. 

Harrison County.
*Sca);Jhiocnnu8 depre8BUB M. & W... " .... ,. """ 

Crawfordsville (Meek & Worthen).
Seaphiocrinus di8pariU. Miller, 16 ... " .... " .... 

Crawfordsville. 
Scaphioerin"s eqttali. Hall. , , , . ' .... , .' ... , . , .". 

Orawfordsville (:;l.feek & Worthen).
"Scqphiocrinu8 gibson;' WhitoJ)O........ , .. ,. "" 
.', Bo~o. J;awrenee C!'uptr. vrawfordsville. 
',So leyt W hite l 10, " ..... " ...... 

(0. A. White).
uliferu8 MilIer,16 ....... , 


Scaphiom',nu8 graphicu8 Miller, 16. ,. , ..• , ..... . 
Crawfordsville. 

Scaphiocrinuslacunosu8 Miller, 1Ii•.... , ......... .
Bono. 
Scaphioerinuslvoni Miller........... , ...... , ... .. 


Montgomery County.
S 	 maniformis Miller, 18. 

n County,
S or & Gurle}') 16....... 

Cra & Gurley),
Scaphiocrinu8 ma,.t",nenoi. M. & G.....~ ,.•.. ' .... 

Shoals. Martin County (Miller & jurle)'). 

~ .",>­
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Scapkiocrin'UB nodQbranckiatu. Hall, 7.......... . 
Crawfordsville. 

ScaphiocrinWl porreotu. Miller? ................. . 
Crawfordsville. 

- SeafiAioerinu8 praemor8U. Miller, 16•............. 
Washington County. 

Sca~':f:i::inu. repertu. Miller,16............... .. 

"Staphioerinu. roou.tu. Hall, 17................. . 

OraV'fordsville (H • .!J).

Scaphioerinu••mi.u. Hall, S..................... . 
Crawfordsville Harrison County.

Scaphiocrinu. wach.muthi. .. ... . . ... .. .......... 

• ee Graphiocrinus wachsmuthi. ' 

SteganoC/·inu. benedicti Miller, IS................ . 
Canton, Washington County.

St<Jg"cnocrinu. 8pe''j!fm,,:' M. &; G................. . 

Spergen Hill (Miller &; Gurley).

Stena.!er grandi. Meek......................... .. 
Richmond (Meek).

Stephanocrinu. cornelti Miller,lS............... . 
Madison. 

Stephano;}r'nu. elongatu. Mmer, Ii.............. . 
Madison. 

Stepkano01'"inus . mis Hall, 11 .......... . 
Waldron (J ll).

Stepkanoerinu. hamm Miller, 17............ .. 
Madison. 

Stepk",wc'1'i .. u. obpyram·,dali8 Miller,17....... . 
Madison. 

Stcpkanocrinu8 osgooden.i. Miller 17........ . 
Osgood and Madison (Nliller).

Stereocrin"8 indianens;. llL & G................ .. 
Charlestown (Miller & Gurley).

Stribalocystites oorbyi Miller, IS........ . 
St. Paul. 

Stribalocystite. tumidu. Miller, 17............ . 
St. Paul. 

StribalocY8tite8 8pheroidaU. M. &; G.............. . 

St. Pa.ul (Miller &; Gurley). 

. umbro.us Hall, S................. . 

"Sy"halhocri"U8 "oallovi Ha.ll, S ................. . 

Harrisoll Oounty, Spergen Hill (Whitfield).

Synbatkoe,·inu8 'wachsmuthi M. &; W., S... ..... . 
see Catilloerinus wachsmuthL 

Sll"bathoc....nu. loorthe"i Hall, 3................ .. 
Harrison County.

Tularocrinu8 cornigeru8 Shumard .... ........... . 
Harrison County.

·Talarocrin". 8exlobatu8 Shumard.............. . 
(Dichocrinns sexlobatas) Harrison County

and Crawford Couuty.
Taxacr;"". ~..,.aulfordsfJillenis M. &; G............ . 
", C~awfordsville. (Miller & Gurley) . 
.. Taxwer~"u. meek~ Hall ......................... . 


(Forbesoerinus meeki) Harrisou County. 
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*Taxiocrfnu8 multibrackiatu8 L. & C•• 16........ . 

Crawfordsville 

..Taxi""ri",,. multplicatu8 var. colletti ........... . 
Crawfordsville. 

*Taxiocrinus ramulo8U8 Hall (ForbesMrinns
ramulosus. 8............................... . 


Harrison County.

1.axiocrinu8 .kumardam,. Hall CForoosocrinus I 

I ••.•shumardanus).8 ........... -.............. .. 

Ha.rrison County. I 

Ta;ciocrinus shumardi Hall, 8•.................... 
Ha.rrison County.

Taxiocrinu. "nqula Miller & Gnrley........... .. 

Crawfordsvrlle (Miller & Gnrley). I:'1. ax;'00rtnu8 8ubovat"8 Miller. 16 ......•.......... 
Canton. 

1.areioerinu8 8plenden. M. & G.................. .. i ... 

Crawfordsville (Miller & Gurla;!:).

1.Hcoelocrinu. obliquat-us Roemer (Pentramites
obliquatus) ................................ . 

Spergen Hill. Monroe a.nd Harrison County
(R. P. Whitfield).


Tricoelo.crinu8 'VarHo.uvic!,si8 Worthen (Pentre­
mites varsouvH;nSiS) ..................... .. 


Greencastle. 

Tricoe/ocr-inu. woodmani M. & W. (Pentremites

woodmani).15 ............................ .. 

Washington County.


T'·Gootocrin .... IlI·a.veno)'i Shumard (Pentremites
grosvenor!) ............................... .. ! .. , 


Spergen Hill. 

'I'roOitlocr-inu8 Uneatus Shumard (PentremiteR 

H~:ir:;:~~~tii": ........................... .. 

Troo8tocrinu8 nitidulu8 Miller & Gurley. 16 ..... . 

Lanesville. 
n·oo.to",rinu. reimoardli Troost (Penlramitss

reinwar.dti) ............................... .. 

Utica., Cla.rk County. 


.. Va,oCTinusllloni Hall(Cyathoerinus hexa.daety­

C;;::)f01 
r 
6 .......(j: ·H;';li·;tY~,;" &; C';'ssed';'yY:


Va8li"i:ii:'::r t~~~i:'" ................ .. 

Xenocrinu8 baeri (GIyptocrinU5 baeri) .......... . X 

Richmond (Meek).
Zea . k&Worthen.8.·........ .. 


armiger. 
Zea 

oa Sf 
Zeacrinu8 

Dover 
Zeaerinu8 ... 

Bono. 
Zeacrinu8 intermediu. Hall. 8.. . . .. .. .. .. 

Harrison County.
"Zeaer;'nu. maniform", Y. & S......... . I.. · 


Ha.rrison County.
Zeaerinu8 mu ~ 

8ee H1dreio ,
Zea."'n". ram 8 ...................... .. 


Harri80n County. 
I ••. ,.1 •.Zeacrinu••alemen." M. & G............... . 


Salem (Miller & Gurley). 

CARBONIFEROUS• 
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Zeaer'''''' troo.tia"". M. &; W" 8..... ...... ...... . ... 1 
! .. I X ! .... 

Harrison Coun~. .... II· .. · ZOPholYf'1ln".1<owa,. i Miller,17.. ................. .. .. i .... I
' x pSt. aul. 
! 

VERMES. II 
Cornu/iteo eltroata Cozzen........................ . X ",J ... :,, ..(Cozzens).
"Co .. ""lite8 propr'''. Hall.n ..................... . X ···1··W!t1dr<Jn (James Hall). 
Orton."a m'bnuta ...... ~ .......... " ...... , ........ . X 
 ,.. ·1' ....Madison (W. S. T. Cornett).
Spirorbis a"nulat". Hall, 12..................... . .... :1····Spergen HilI. Bloomington, Harrison and 

Waabington Countie-a. 
Spirorbi. annulatus var. nodulo8u8 .............. , I. ...

Spergen Hill (Hall), , 
Spirorbi. carbonari... Dawson•................... ! .... X

Newberg.
Spirorbi. i1Wrnatu8 Hnll. 11...................... . Xj .. ..Waldron (.James HaU).
Sl)irorbis "od"/o.,,. Han,12••................ , .... X "j' 

,1 .. ·1 .. .. ····1··'·Spergen Hill and Lanesville. 

MOLLUSCOlDEA. 
I 

BIIYOZOa, I ' 
A .. chimede. aretica (Etbridge) ... , ... .1. .. , 

.11 .. 1." X 

X 

X X 

·11· .. · 
a.ll,S................ .. X .... ::, ... 


Hall, S .................... .. .. ·1 ...... .. 
·:1..... ' .. .. 
unty, Orange County and Wash­

ington ouuty.
Beatrieia nodnlata Bill ings ..................... . x 


Richmond (Ja.mes). 
Beatrieia ..odnlo8ae Bill. . ...................... . X 

Connersville (Jame8).
Buo.opora dentata Ulrich, .... ' ............ , .... . .. .. j ... 

8ee BU8eoporalunatn., Rominger. IBu"cofmfch~~a~~.~~~in~e.r (B.~S<)~.~~~~.d~~~~~~: I ... ' i, .. , ... ,
Falls of tbe Ohio (Ulrich). 

Call.qpora oortlicONIis Ha.Il,ll ' '" ,.............. . X 1 
1 .... .. ..

Waldron. 
C"lloDora , diveroa Hall, 11 , .... , ...... , ..... " .. X ; .. " 

Waldron. ' 
Cul/opora e1enll1!l;ula Hall. 11 ....... ' .,., X 

Osgood (Ulrich), Waldron. 

X 
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Caltvl'; 
Ca1tvl'::I ron 
C""am(1)ora agel 

Waldron. 
Ceram01)ora conj!ue1l8 HaIl,n ...... " .......... .. 


Waldron. 
Cm'am01)ora .t (Licbenalia) .",planata H.ll ..... 

Waldron. 
Ceram(1)ora labecula HaIl,n .................. .. 


Waldron. 
Ceramopora (Paleackara?) IIotku8 H.,n ....... . 


Waldron. 
()erW',~ff:oan~,ui1)ora Hall, 11 ................... . 

Clatkr(1)ora (rondo." Hall ................. . 

Osgood, lI.,nover (Foerste). 

Cleodictyu glorio"" Hall, 16. . ................. .. 
Crawfordsville. 

Clwdietllut mokri Hall, 16...................... . 

Crawfordsville. 

Clen(1)o'ra scmireduetu Hall..................... .. 

Falls of tbe Ohio (Ulrich). 

C08cinat1'Y1)a cribriformi. var. carinata Hall. ,... 
Falls of the Oliio (Hall). 

""Co8ci11'iu1n aateriu"fn Prout., 8., ".". ' .......... . 

Harrison County and Wasbington County. 

C08cinium clegam Prout., 8........... , ......... .. 
Washington County and Harrison County.

008cincium cscltaren8£ Prout., 8, ...... ,.,., .. , .. . 
Spergen Hill (R. P. Wbitlleldl. 

"Co8cinium c8okaro·ide8 Prout., 8.... ". .. .... " .. 
Harrison County, Edwardsville and Wasb­

·rout.,8.... , ....... 
Monroe County. 

C08cinium tubercu at'U"m rout., 8 ..... , .... ,., .... 
Harrison County.

"Ca8ein;"m wortlum' Prout., 8.. ...... ..,'
Harrison County and Monroe County. 

"Gl/cl(1)ol'o discordea Prout............... .. 

Lanesville. 

C1lclopora pO!lImorpka Prout., ~ .... ,., ......... . 
Harrison 

G1I8topora (/
Falls of 

DietY01)hyton caUL 
8ee Phro . 

Dietpo itf., 16............ . 
Uraw ordsville itfield).

Di800trllpa devonica Ulrich ............... , ..... .. 

Falls of the Obio (Ulrich). 

Ectenodictva exccntr·ica Hall, 111., •.•• , . , • ,. .., ..• 
Crawfordsville. 

Er·idopora minima Ulrich ., .............. , ...... . 

Falls of the Obio (Ulrich). 

E8ckdropora (Ptilodllctia) angu8ta Hall, 11 ..... , 
Waldron. ' 

Evacti",o:para grandis M. & W ., 8, ........... , .. .. 
Harnson Uounty. 
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8exrad'iata M. & W., 8 ............. . 

ounty.

nitrllpa) acanlia Hall .............. .. 

Bee Un nUs. 


FeneBtella a.anlis vaT. ineUni. H ..... 
]'",11. • 

Fenestella (Poll/pora) aculea!a Hall ............. . 
Falls of the Ohio (Hall). . 

]i'ene8tella (PolllPo'l'a) adnata Hall............. . 
••• Polypora a. 

Fen emea 1......................... . x 

all).

Fen 11,11...................... . 
see oculi,pora ambigua.

Fenestella belliat"iata Hall, 11 ................... . X 
Waldrou. 

Fenestella hi/urea Ulrich........................ .. X 

Falls of the Ohio (A. E. Ulrich). 	 i

Fene.tella bigeneri. Ulrich.. .. . .. . ... . .. ... . ..... I....
Fall. of the Ohio (A. E. Ulrich). 	 X I'" 

Fene8tella b,iimbricata Hall ...................... . 
I 

X 


lIalls °li8~~~~::~ ~TlI):... ............. . x: .... 

of the Ohio (Hall).
(PolllPora) eel8ipora var.minima H!')). 

Bee Po)ypor!' eelsipor!' vaT minima. 
FenestcUa conferta Hall,ll ...................... .. x 

Waldron. 
Fenestella CO'll ert' ora Hall '. . .. .. .. .. ... .. ...... 

Falls . 	 (Hall).

) cribro8a Hall ...... , ...... 

(HaJ)). I 

(Polypora) cultellata Hall ............ . · . . . 1.ee Polypora cultellata. 
Fenestella eultrata Hall ......................... .. 


Falls ol'the Ohio (Hall). 
]i'eneBtella curoijunctura Hall ..... " ........... " . 


, Falls of the Ohio (Hall). 
"FeneBtell<llklieata Meek........................ . . ... 1 ... . 

Edwardsville. 
Fenestella depre.sa Hall ....................... .. 	 . I .. . 


Falls of the Ohio (Halll. 
J?enI1!'l~~a;1:h;iol{~V:iia:ii).· .................... . 	 .. ... 11... . 


FeneBtella (Unitrypa) jastiua.ta Hall ............. . 
see UnitrYl1a lastilrata. .. .. I" 

Fenestella kem>trYp'a Prout...................... . ...1 .... 	 • • • • 1 • 

Spergen Hill tR. P. Whitfield).. 

FenI1ZNsa;f~h:'8'~~~H~lii." ................... . X 


Fenestella (Polypora) laevi8t·riata Hall ......... . 
see Po'lypora laevi.triata. 

Fenestella (Po/war".) laevin"aata Hall ......... . 

Bee Pol pora laevinodata.. 

.. <tura Hall ................... .. X 
 l
hio (Hall). 	 · '1: 
aHall ..... : .................. .. X ::::11. 
 II"ails of the Ohio (Hall). 
. a Hall.ll ................ . 	 II. 


and Waldron (James Hall). X I......... I· .. · il 
a Ulrich .................... .. : X .... , .... 

• Io (A. E. Ulrich). 	 I 

perp exa Han ........................ , . I:::: x .... I ... .. ...... I ... 

ofthe Ohio (Hall). 

http:jastiua.ta
http:depre.sa
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CARBONIFEROUS. 

Fenestella permarllinata Hall .................... . 

Falls o(tbe Ohio (Hall).

FeneatellapfJrtenui. Hall,n ..... 
Falls of tbe Ohio. 

Feneatella plumo8a Prou t ............ . 
Bee Hemytrypa plumosa. 

Fenestella (Unitrwa) :erojecta Hall .... 
Falls of tbe Obio (Hall).

Fen.stella p1'ol;x« Hall,Ii. ..... 
Waldron. 

. Fenestella prisea ........ . 
Madison. 

Fenes/ella pulekell" Ulricb ..................... .. 
Fan. oftbe Ohio (A. E. Ulrich).

Fenestella pllnctostriata Hall, 11. ............... .. 
Waldron (Jame. Hall). 

Fenes/ella (PO/YJlOrrt) Q1ladranIlUlaru, Hall ...... 
Falls of the Ohio (Hnll).

Feneotella 8(}ulptili. Ulrich .............. . 
Falls of tbe Ohio (A. E. Ulricb). 

Fen.JlteUa 8ern irollmcla Hall ..... 
Falls of the Ohio Illalh. 

Fenestella 8"'/',,1,, Hall ........... . 
FailS of the Ohio (HaIl).

Fenestella sluwwrdi Prout.• 8, 
Harrison County.

Fenestella .i"(lulur;!((. Hall . 
j,'nllg of the Ohio .Hall).

Felt.stel/" .tellat" Hall. . . .. . 
Fu.lIs olthe Ohio (Halll.

Fene8tell'1 (Unyt'·ltpa) 8tipata Rail.. ............ . 
See Unytrypa stipata.

_Fenestella lPolYl'Ol'u) striatopora Hall ....... . 
see P"lypora striatopora.

Fe"".tdlu (f'olypora) 8ubmutan8 Hall ........... . 
see Poly po rnutans. 

Fene.tella tan all, 11...................... .. 
Waldron ( all).

Fene8tetla (Unytrwa) teoulata Hall ............. . 


FCI';::el~:;;~~n: li~iil.~t~: ...................... .. 

Falls of the Ohio (Hall).

Fenestella (UlIytrY'pa) trans-versa Hall .. 

Fe,,!:':;liaO!a~~p(~~~oJ~l~:l:: ........ , .. _........ . 
Falls of the Ohio (Hall). 

Fenestella "el'r11<08" Hall......................... . 
Falls of tbe Ohio (Hall).

Pi8t",lipora halli Rommger...................... . 
Waldron (C. Rominger).

Fi.tulip"ra neoleeta Rominl'er .................. . 
Bee Liehenalia coucentrica. 

Fistulipora nOl'malis Ulrich ..................... . 
Falls of the Ohio (Ulrich).

Fistulipora speTgenltis Rominger.
Spergen Hill (Rominger).

Hidei-ella canadensis Hall.... __ ....... _.......... . 
Falls of the Ohio (Hall). 

Hemitrypa pl"mo8a Prout;l)5 .................. .. 
(Fenestella plnmosa) W asbington Oounty. 

I<liotrypa para..t'ca Ulrich ..... . 
O.good (Ulricb).

Labeekia monHkra Ulrich ., 

..00 

... 
~ .,,; w " :g <II 

~ 'tl ::E'" 
"" ~ 

" 
'" d.;:: 

~ "-'" ~ 

X 

X 

X X 

.. .. I.. 

.. .. i .. .. 

.. .. I ... . 

X 


X 


X 


X 


·~·l 
.. .. :... 1::::\ .. X 

. ... 1.... 11 X 

X 
.. .. ·:t::: .. X 

X .... : .. I ....... : ...
L 
Madison (James). 



443 FOSSILS OF INDIANA. 

• Liclienalia concentrica Hall ..................... . 

(Fistulipora neglecta) WaIdron (Rominger).

Lickenalia con"<lntri.a vaT. maoulata Hall ...... . 
Waldron (James Hall).

Lic"enalia 
Waldron 

. pa'rvula Hall ....... . 
. 

L 
. 

ich•.................. 
ch). 

Crawford>rl.v'~i!'l!1e'.""' .nall...... .. . ............ . 

Ort"!!Pora .,.hombifera Hall.. . . .. . .............. . 

(Trematopora orthopora rhombileral. Falls 
of the Ohio. 

PalellChara incras.ala Hall.II .................. . 
Waldron (James Hall).

Pal_schara maculata Hall.U .................... . 
Waldron o,nd Wabash County (James Ho'!!).

Paleschara off MIa Hall, n ...................... .. 

Waldron (James Hal!).

PaleBenara t (Chetetes 1) sph,aerion Hall. 11 ..... . 
Waldron (James Ball).

Paleschara tubermllata Prout..... . 
Spergen Hill (R. P. Whitfteld).

Pnractopora cristata Hall. ....... .. 
Falls of the Ohio (Hall).

Phractopora cristata var. lineata Hall. 
Falls of the Ohio. 

Pnaeno])ora multifida ( Van Cleve) Hall. 
Hanover (Foersle).

Pnragmodictya oatillafarmi. Whitfield, 16 ..... 
Crawfordsville. 

Phragrnod·ictya lineata Hall, 16 ...... 
Crawfordsville. 

Phragmodietya patWi/orm":8. 16 .. 
Crawford,,,"le. 

PnY808P,,,!,giu daw80ni Whitf.( U1inantaertia dalL'­
i~(Wbiiiieldi:" ...... . 

Hall .......... . 
(Hall).

HaH ........ .. 

(Poll/poTa) 
...................... , ......... . 


io. 
Ulrich ...................... . 

io (Ulrich).
PoZIIPora ceZsipQra var. minima Hall. (Fenestella

(Po!ypora) celsifrora var; minimal . ....... . 
Falls ot" the Ohio (Hall).

Polypora cultellata Hall CFene8tella (PolllPoral
cultcUata) .............. , ................ .. 

Falls of the Ohio (Ulriob).
Polypora hal/iana Prout. 8..................... .. 

Harrison County.
Polypora ]aevi8triata Hall (Fenestella (P.) la.­

.... W~h'!!~~~i~ ~;;);~~~;~; 
lae-vinodata .......................... , .... .. 

Falls of the hio (ulrioh).
"Poh/Pora 8tranfJ"la White .................... . 

Dubois County. 

CARBONIFEROUS. 

x 
X 

X ... , 
X 


X 


X 


v 
,'" 

X ... ,' 
X 

X . , . . i . 
I 
IX I' 

i 
X 

.. I"X 


X 


X I • I 
1I 'I 

X ... 

X . . . . I . 
1 

X 

" .. X 

X 
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"Polypora 8ubmarllinata Meek. . ............... . 

Dubois County. 

P()lypora .uom,,!an. Hall (Fe...e.teZla (P.) ...b­
mu!a .... ) .... ................................. . 


Falls of the Ohio (Ulrich). 

Polypora '1Mdra...gularis Hall (.B"ene8tella (Poly­

F~I~~adfqih~dohig(il~i):' ................... . X 


PolllPora Iran"'""a Ulrich .. , ................... . X 

J!'alls of the Ohio (A. E Ulrich).

Pri.mopora serrata Meek (Sti.topora serrata), 8. X x 
Harrison C,.unty.

Pt'ilodietlla earbanaria, 8........................ . 

see Stwtopora carbonaria. 

Ptilodictyafalci/o·rmi$ Nich.. 12................ .. X 


Ptilopora prout; Hall. 8.......................... . ::::1 ::::1:::: X 

Harrison County.

Rhinopora verruc08a Hall .. " .................. .. x ........ 

Sag!:n~v:z!J!!eif!tf: ......................... .. x 


Wabash (Jounty and Waldron (James Hall).
8ealarivora .calari/frrmi. Hall .................. . 


Falls of the Ohio (Hall). 
Soolftriporft 8ubooneft!)a Hall .. . .. .. . . . . .. .. . .. ... ."'1 X 

Falls of the Ohio. 
Sf: micoscin'ium in/'1'aporoeu Ulrioh , .............. . X 
.• .l!'allB.of the 0!tio (A. E. Ulrich). 
~"('mtc08Cl.ntUflt obltfl..uatam U •................ X 

Falls of the OhIO (A. E, ).
i'lemicofJ(;initl11t 1"homboldeum rout. ....... , ... . X ..... 

Falls of the Ohio (Prout).
Semioo8cinium tubcrculat·um Prout. X 

Falls of the Ohio (Prout).
,,"t-ic£QPQra carbonaria Meek; 8..... I.... x 

Harrison Count}'.• 
Stictopora gilberti (Meek) Ulrich ............... .. x ·.. ·1 .... 


Falls of the Ohio. 
.... I . ... 1 .••8tiet.2Pora orbwora Hall. 11 .................... .. 


Waldron (Hall).
Stictopora ovfttipora Hall ....................... .. x 

Falls of the Ohio. 
Btictopora 8errati Meek~ 8."., 

8ee prismo:pora serra.ti. 
X8ti.~pora sim,li. Hall.U.. .... I

Waldron (James Hall).
Stietopora vermicula Hall .... 

Falls of the Ohio (Halll. c:·Stomatopara auloporoid"" Nich.. x 
Richmond. I• Stomatopora fro"dosa James. .. .. . ... .... .. .. X 
Madison. 

'"Stomatopora inllata Hall.. .. .. .. .. .. .. .. .... .. .. X 
Madison, 

Str01"atocerium rickmonde .... c Miller. .... .... .... X 
. Richmond (Miller).
"Suhretepara angulata Hall ..................... .. X ::::111:::: 


Delaware County. 
Sl/nocladia biseriali. Swallow. 13 ............... . x x X .... 


Throughout the coal measures (C. A. White)
Harrison County.

Th amnwC'/18 niaga,.."••• Hall. 11. . .. .. . ... .. .. .. .. .. .. . . .. X 1 

Waldron (James Hal!). 

http:serra.ti
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Trematella annulata (Trematopo'ra (Trental.Ua) 
annulata) .,., ..', .................... ,.,' ... . 

Falls of the Ohio Hall). 
Tr ta Hall•........ 

Trematopora Hall .......... 

Falls of the ).

1'rematopora (Chaetetes) ereoripora HaU, H ..... 
Waldron. 

Trernatopora echinata Hall, 11... . .............. . 

Waldron (James Hall).

Trematopora 81licu1ata Hall, II. ................. . 
Waldron (James Hall).

Trematopora grannUlera Hall,n•................ 
Waldron and Wabash County (James Hall).

Trematopora halli Ulrich............'............ . 
Waldron (Llrich).

1'rematopora hirsuta Hall .................. , .... . 
Clark Count • 

Trematopora ' Hall, 11. . , ... , .......... . 
Waldron ames ).

Trematopora milAuta ,11 ..... ...... ,,. ...... .. 
Waldron (James all).

1'rematopMa osculum Hall, 11 .......... , ........ . 

Waldron (Jam•• Hall).

Trematopora (Ortlwpara) regularis HalL. ....... . 
Falls of the Ohio (Hal!).

Trema,iopora (Orthopara) 'rhombilera Hall ...... . 
ace Orthopora rhombifera. 

1'rematopora 8p'iL-ulata Hall........ " ............ . 
Waldrou (James Hall). 

Tr"V~la:~~ ~~di~~C~;iklntY'(james 'Ha'lli: 
Trematopol'a? (l'raehypora t) ma~ropara H.,H .. 

Waldron. 
Tremfltopora variolata Hall, 11 ................. .. 

Waldron (James Hall).
TrematQPora whitJieldi Ulrich................... . 


Waldron (Ulrich).
UnytrYJ,Ja acauli8 (Fenestella (UnytTypa) acauli.).

Falls of the Ohio (Ha,ll). 
Unytrllpa conferta Ulrich ....................... .. 

};'alls of the Ohio (A. E. Ulrich).
U"ytrypa fastigata Hall (Fene8tella (Uni;trypa) 

fa.ligaia) . ........... , .................... .. 
Falls of the Ohio (Hall).

Unytryparetro8a Ulrich ......................... . 
Falls of the Ohio (A. E. Ulrich).

Unytrypa stipata Han Fenefitella (U.) stipata) ... 
Falls of the Ohio • 

U .. ytrypa teoaiata Ha Un (U.) teoulata).
l"alls of the Ohio 

Upha'ntaenia dawsoni hUr .. ....... , .......... . 
aee Physiospongia dawsoni. 

tBRACHIOPODA. 

Am'Shell~; C~:~~;:a Conrad, 11.. .... ............ 

Anastrapkia internasoons Hall,ll ................ 

Waldron (James Hall). 
"A"'V~I';fr~~ verneuili Hall. . . . . . .. .. . . .. .. . . . .. 
------ ..~-

SlLU- DEVOll- CARBONIFEROUS.
RIAlI. Ull. 

00 00 

...-g ,j 
" 

.,; 	 '" ;;; 	 ., " .e'" '" 
.... ::! 	 ';;] 

c 
::a 

., Cl ~::l 0
::<i 	 ::a Q A 

·.. ·1 .. .. x .. "I' .. .. .... ... . , ... , .. . 
x .... I .. .. 

x 
x " .. I .. " 

x 

x 


x .... 1.... . ... 1.. .. 

I ::::1:" .x 	 . ... / .. .. 
x .,,'1, .. .. 

.... I x 
x 

x .... 1.... 1 ... 

x II.... ' 
.. , ... : I .... 

.. .. I.... x II' .. 
::::i:::f::I: 
.. .. 1.... 

1 
.... x 

1 

1.... 1, x .. .. I ... 

. 11 x I.. '''l' 
.. ··r ........ : .... "
IX 
·· .. 1· ...... I.. ..I'~"

I' 
. ... i x ".. I 
X 

Ii 
" 	 .. I 

X iI···· 
..--'--~.~..--'--.-~ 

tThe author regrets tha.t he has been una.hle to ad(mt in the present list the revised nomencla­
ture of the Brachiopoda used by Mr. Sohuohert in Bull. 87 U. S. G. S., owing to the appearance of that 
work after the present paper WH.! in the hands of the printer. 

http:Trental.Ua
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Athvris arnbilly.a Sowerby, 8 and 10 ............. . 
Orange County, Owen County, Putna,1ll 

Ath!lI.~o~:::.; :ti;~t~~.m.er~ .Co.u~ty:.. . ..... .. .. .. 
Washington ty (Hall & Clark) . 

..Athtl"i. Mrsuta 12. ............. ........ .. 
Greencastle, ngton County, Bloom-

i.n~ton, Harrhon and Monroe County.
8....................... .. 

.. 

x 

x 
X 

. . . . . I 

X 

X 

eillii,8................. . 
ounty, Washington County, 

cft~t~:hI~ll\Monroe County, Craw­
fordsvi] Clark).

Athyris plano." cat". hillips, 8.... 
Warren Couniy.

Athyris rovissi I,ovailla, 8 .......... ' ..... .. ... . 
Harrison CounlY, Crawfordsville and Or­

ange County.
';'At1!:1/ri. subquadrata H .. n, 8.................... . 

Harrison County. 
~At1!.vri. 81Jirijeroiile8 Ealon ..................... . 

Utica, Clltrk County and Ch..rleslown. 
"A!hllris sublamellQ8(t Hall, 8................ " 

(,reencastle, Harrison County, Reelsville 
and Putnam County.

"Ath1jl'i. 8ubtilita Hall.l;j........................ . 
Vanderburgh County, Harrison County,'

Orange Count y, Owen County, Montgom· . 
ery County. Clay County (C. A. White). 
., Hall (Terebratula trim"ciea) ,12. 

Hill.Monroe County,
Washington County, 

I). 

Chariestown 'Ui: (Net:
tleroth).

"At'3/pa aspera Schlotheim........... , ......... .. 
.I<'a1l8 ot the Ohio, Ch .. r1estown, Clark 

County (Nettietoth).
Atrypa cu.pma!a ................................ . 

Bee • • spid.ta.
AtrllPo Nettleroth ................... .. 

Fal the Ohio (Nettleroth).
A!ru.t>o marginali8 Dalman, ..................... . 

Hanover (Foerste).
AtrllPa marginali8 vaT. multi-striata Foente..... 

Ho.nover (~'oer~te).
"Atrypa reli'·ulari. Linn., 11.. .. .. .. . ......... .. 

. ,Clark County, Madi­
hio, Wabash County,
11 County, Waldron 

X 

X 

X 

X 

x 

x 

x 

X 

X 

.] X 

X ... 

Atl'lIPa ato;;"rr"gata Foerste.. . . . . . . . . . . . . . . .. . . 
Ripley County (Foarste).

Atrypa reticul4ris var. niagarensis Nettleroth. 
Ulark County (Nettleroth).

"C"maropkoria 8ubtrigona Meek & Worthen 
Harrison COllnty and Crawfordsville. 

Camaro.pira . Hall ................. .. 
Cass Coun y I &Clark).

Omnarotoeck-ia ea a Hall. ........... . 
Falls of the 0 (Hall & Clark). 

.... I x 

X 

X 
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Ii.. 
2 
;: 
0 
<=> 
01 
0 

~ 
.s." 
" 

15" 
Cho,..t" acutif'adiat". Hall •...................... 

Falls of the Ohio, Utica and Clark County
(JaIDes Hall) (Nettleroth). 

Chonetes coronata Conr.......................... . 
Scott County, New Alhany (Borden). 

,. Chonetes fi.heri N. & P.......................... . 
Mont~omery County.

i.<Chonetes g'ranul'~fe'ru8 Owen, 8.................. . 
Harrison County and Vigo Coonty. 

':'Chonetes lepidu. Hall ........................... . 
New Albanv, Scott Coonty,Lexington and, 

Jennings County. (Whitfield).
C hORet•• logani Norwood & Pratten, 8.......... . 

Ha.rrison County.
C" onete. mesolobu. N. & P ....................... . 

Clay County and Vanderhurg County. 
ClwnetclJ nana de Vernenil. ..................... . 


:Falls of the Ohio (Norwood & Pratten).

C" o1!f-tes no."a-8cotia Ho.II, 11. .. .; .............. . 


Waldron (James Hall).
';'C'honetc/J planumbonu8 M. & W., 8 ............. . 

. Clark County, Crawfordsville, Washington 
and Harri!:l;on Counties. 

Cho".te. Imbq"mirata Nettleroth ................ . 
1"alls of .he Ohio (Nettleroth). 

Chonet.. "ndulatu., Hall, 11 ..................... . 
Waldron (.James Hall). 

C hon.etes rerneuilial/uf/ N. & P., 13 ............... . 
Every county in coal measure. (C. A. 

White). 
'·Oh(nt.te. yandelian". Hall, 11 .................. . 

Falls of the Ohio, Utica and Clark County 
(Nettleroth).

Oleiothy'ris hirsut(l Hall .................. . 
Washington County (HaJI & Clark). 

Coelospira d'i.paril i. Hall, 11 ................... . 
Waldron (Hall). 

Of'll"ia bordeni Hall & Whitf.................... . 
Watson (NettIeroth). 

Crania fJreen·ii Miller, 18 ....................... . 
Falls of the Ohio. 

t,< C,'ania laf'lia ........ . . . . . . . . . . . . . . . . . . . . .. . . . . . . X 
Richmond and Versailles (M. It F.). 

Omnia modesta White "nd St. John,13 ......... . 
Vermillion and Sullivan Countie~ (C. A. 

White). 
Cr""ia reticulari. Miller. ...... . ..... ...... ...... X 

Brookville (Miller).
i.<Crania iletife1'a HuH, 11...... . ................ . 

Waldron (James Hall). 
Cra",ia siluriana Hall, U.... . ................ . 

Waldron (James HRII). 
Cm"ia 8pinigera Hall, 11 ........................ . 

Waldron. 
CrYPtonella Icos Hall ............................ . 

C ark Connty. 
C"yplo"ella oval is Miller, 17..................... . 

Bunker Hi,!. 
Cyrtina eTassa Hall. . . . . . . . . . . .. . . . . . . . . . . .. . .. . .. i···· 

Falls of the Ohio, Utica (Nettleroth).
':'C1I(§f=~k hco~~~~n(f~s:~t~~~~hi:""" ........... I·· 

Cyrtina hamiltoniae var. recta Hall .......... . 


Fall. of the Ohio (Nettleroth.) 


SILU­
RIAN. 


I 

DEVON-I 
IA.N. 

CARBONIFEROUS. 
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Derbyu CYa.Sa: Meek & Hayden (H. cra88us), 8 
and 13..................................... . 

Harrison County. 
.lierplia Tugino.a Hall & Clarke ................ .. 


.New Providence (Hall).
Delthy!'i. acutili·rata Conr.................. " ... . 

see Orthi. aeutilirata. 
~Disc;na ampla Hall.. .. .. .. .. .. .. .... ...... . ... ,

Charlestown. 
"Discina con"eXa Shumard, 13................... . 

Dubois County.
Di.cina doria Hall ............................ .. 


oDi~:i~r:g?~~li~~l,t~~~~~t~::.................. . 

Watson and Charlestown (Nettleroth).

Discina 8e"eea Hall .............................. . 

Charlestown.

*'Discina nitida Phillips.!.8...................... .. 

Harrison County? (Collett), (C. A. White).

Eieh,ealdia reticulata Hall, 11................... . 

Waldron (James HlIlll. 

Bumetriaverneuiliana Hall (Retzia verneuiliana)
12 .......................................... .. 

Harrison County, Bloomington and Spergen
HiH (Ham. Greencastle. 

~Eumetria vera Hall, 8.......................... .. 
Harrison, Montgomery and Orange Counties. 

Hemipronite8 era..". Meek & Hayden, 13 ....... . 
Bee Derbya crnssa. 

Hemipronitcs creni,triatum Phillips ............'.. 
8ee Streptorhynchus crenistriatum. 

Hem.ipronite88ubtenta Conr..................... .. 
8ee StreptorhynehuB 8ubtentum. 

Hemipronite88ulcata de Verneuil ............... . 

Bee Streptorhynchus 8uJeatum. 

"LeiQrhynchu8limitare Vanuxem 6.............. . 
ounty. 

U8 quadrieo8tatum Vanuxem, 8 ...... 
County, New Albany, Jennings

County, Scott County (Whitfield) (Nettle­
roth).

"Leptaena 8ericea Sowerby? (Foerste) ........... . 

Ri.l!ley County, Madison, Richmond, etc. 

(Cornett).
Leptaena transver8ali8' Wahlenberg. 6 ......... . 

Madison. 
Leptaena transverBalis var. elegantula Foerste .. 

Hanover (Foerste).
LinllJi1a craw/ordsvillena;. Gurley............... . 


Crawfordsville (Gurley). . 
Li"W~1Kr~!~8a BalltU ............ ,.. .. ....... . 

Lingltla indian"""is M. & G..................... .. 

Crawfordsville (Miller & Gurley).

;'LinJlula Spallt/ata Van1jxem .................. .. 

Jennings County and !'lew Albany.

Lingula subspatltlata M. &; W.................. .. 

Clark Count)'.

LinllJila triangulata Nettleroth ., .............. .. 

.I"alls of the Ohio (Nettleroth).

Linfl,!>la umbonata Cox. 13 ...................... .. 
Vermillion County (C. A. White).

Linfl!Jla. vanhorn. Miller ........................ .. 

" Versailles and Ripley County (Miller). 

~ i •• 

Su,u- I D~V_()N- CARBONIFEROUS. 
TUAN.· IAN. 
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M. striutocostata Oox, 13. X 
o C. unty. 

¥ lla harkimi Hall .. ... . ................ .. x 
Obarlest· wn. 

*M~~n~~ttb":~M~"t1eiiieroth)~'"'''''' ...... II·.·.·.·..... x 
X 

1. 

~l{eNl!telia rectiro8ta Ha.JI, 11 ........... . 

Waldron 

.II;.,·,:oteUa umbonata? Billings.. . . .... . . .. .. . ... 

Hanover (Foel'l'te) • 


• ) Mer;"t.l:". uni,tltlcata Oonr .. d... . . .... .. .... . ..... 
Utica, Clark Oounty a.nd Falls of tbe Obio 

(Nettlerotbl.
2lferistina maria Ha.II.n ......................... 


Waldron (Ja.mo8 Hall) (Nettlerotb).
'·MeN.tinn n;tida Hall, 1· ............. :..... ...... 


Wa.ldron and Waba.h Oounty (James Hall). 

]"l1l.cleoHPira concinna Hall...... ...... ...... ...... 


Utica, Clark Oounty and Falls of the Obio 

(N ottJerolb).

Sudeo.pi,.u ,:·ndianen.t. Miller. 17 ............... . 

Bunker Hill. 


'ra i.ilor",i. Hall.U ........ ........ 


H~m· r .• l0 .......... X I 

arksville (Miller 

iil'(;i: .......... .. 

() ..................... . 


Hanover, Ma. I n an Osgood (Foorste). 

,·Orthi. bilaoa Linn .• 11........................ .. 


Waba.sb County. 

','1 Jrthis boreaUs Billings ................... .. X 

Madison. 
O,-ehis c .. Uiur""ta Da.lman ...................... .. 


Ha.nover (Foerstel, 
O,-ehi8 (OrtloiB dirwrtftis) ealliu""",a Dalman .... 

Hll.nover (Foerste). 
• Orthis c.nirOBa Mill or .. , ....................... . 


Madi.on. 

,. Orthi8 dentata Pa.ndor ........................ .. 


Madison a.nd Ripley County,
"Orthis dubia Hall. 12........... : .............. .. 


Harrison County. Spergen Hill. Blooming­
.ton. GreencQS,le, and Wasbington Oounty 
(Hall) 

.,. Orthi. ella Hall ........................'......... . >< 

,. Dalman, 11, ................. .. 

ameS Ha.ll). Hanover (Foerete),
Waba.sh County. 

,. O,.thi. emaccrata Hall ................... ' ...... . X 

Madison a.nd Franklin Oounty (Moore). 

Orlhi. emaererata var. multisecta, 6...•........ X 


all ........................... . X 

Lawrenceburg (Miller).

Nettleroth...................... . 

Ohio (Nettlero,tb). 

, ., Orthis h.yb·rid .. Sowerby. 11. ........ . 
Waldron (Ja.mes Hall).

Orthi8 in8C1.,lpta Hall. 6......... , ...... , .. X 

Ma.dison, Franklin County (Moore). 

CARBONIFEROUS. 

. . .. I'" 
X 

X 

.. 1· 
x 

.... ,' .... 
X .... " .. 
x 

X 

X 

X 

x .... !: ...... ,: I:::: 
X 

X 

X 

X X 

,I ... 
: 

, .. '., .. 

X 

X 

29-GEOL. 
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OrtM. ;o,ve".i. HaJl, 10, .... " .. " . ., .. '.......... . 
qi!,.~le,s.to~n • 

"Orth Hall (0, ullIbrQ.cu!lllP) .... n" .... 
Jackson nnty, SmithviUe lind 'perllen

liill (H I).
"'Orlhi. lutieo8ta Meel!: ............. " ........... .. 

Madison. ' 
"Ort",. leuco,iu Hall ........................... .. 

Charlestown. 
·Orth· .. Billings, ................. ,,, .. ,, ... , 

, County (Nl'tt\llrotb) • 
.. Or e~t;.~ld.M;'~is;;,; , . ;':ud ..:f;~uiii;:'; 

L'EveiJIe, 8................... .. 
"un ty, Har;I~PIl (lIn,1/1 ~y• Spo tt 

rden).
all ............................. .. 

allles Hall).
Orthi. oceidentali. Hall, 1!1..... " ...... " ........ 

RichllloI1d. Madison, RiPl'y, .¥I!4iJ!op. 1I1l!! 
Fra.nklin County (Moore). 

Orthi. peeo,' Marcou. IS.•........ ,.,. ... 
Vermillion County (C. A. White).

Orthi8 penelope Hall .. , .. ,., .............. , ... .. 
Scott County (Borden).

Orthis plicala var. vtl'lwxemi .. 
see S.pirifer y~nuxeUli. 

':·OrIM. plicatella Hall. ... 
Madison. 

,"-' Orthis re81tpinata MRrtin. 
Montgomery Cnuniy. 

.. Orthis Tetm.sa Salter? .. , 
Madigan (Meek). 

O,·tld. 8ubnodostl Hell, 11. , .. 

"Or~rt.l~r,~~,,~~!fmi . ' .................. ,........ . 

Ripley Coun ty. Ml).lli.sol,l., V jl>l,!l.l\me~ lI)!d

Weisberg,.. . quadrata H .. U.l0 ............... , . " ... 

ond, Ve....ilIes ,and Maui.on (Miller))


anklin County (Mo.or~, Ricl,lJll"p.d ..nn

dison (Meek). . . . 


'" Orthis testudinaria Dalm/ln ,. '. . . . . . . . . . . . . . .. .. 

Newton Oounty and Riplev CO\Jnty,


"Orthis trieenaria Conr.................. . 

Madison. . 

Or:thi. umbmculum DeKoninck 
see Qrthis keokuk. 

Orth;" vanuxemi Hall........................... .. 
CI..rk County (HlIlI). 

Pe1ltomerella orata Hall. ....................... .. 
Olark Cou ,.F!,lls .o~ the tOMe ca:.~n,

Pentamerella ,1l·wnen8 •• Hajll. .............. .. 
Falls of t 

P ........ .. 

Falls of the Ohio (N ettlerlltb). . 

Pentamerus aratus ,. , .................... , ... . 
Bee Pentamerella ar..tus O"Jlrl'!!. 

Pent"",",'u8 chica(Joens;" Winch. &; Ma.roY 
Ca.rroll Countr. 

l'entamer1UJ collett. Miller, 17... 
Kokomo. 

CARBONlFER0US. 

x x 
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P~fanticatt18 Vl!.r-., Hall. :U............ . 
Waldron. 

"Pe"t·.",eru8 galeatus Dolman ................... . 
lluntinlftlln. 

"Pe1tt""'e'I'U8 Inigliti S .. werby.................. .. 
Carr"ll CQllllty &nd Clark CO'Unty. CN-ettte­

rotb).
P",,"'meru8 I qu .• at,ur Conr... , .................. .. 

Del hi (Conrnd). 
Pent""'eTU8 n1l8i"8 Hnll.ll ....................... . 

Cbn,rle.ton and Huntiol'ton.• 
"Pentamer". oblongu8 l:iowerby. 11 ............... . 

Huntingt"n and Jefferson Countiel! an~ Del­
awure county.

Pentamerus oeeidentali. Hall ........... . 
Carroll County.

"Pentamm'''' ventrico ..... Hall .......... . 
Madison. 

PkolidoP8 calceo/a Hall & Clark. n ..... 
~'"l1 ...t (be Ohio (l'lark.l Hall).

PkolidoP8 ovali. Hall. Il.... ... . ......... 
W"I,lro.n (JnmeR H.II). 

P1'fJ/luefeila .e·miglobo." Nettlerotb ....... 
t'all" (lllbe Ohi" (~etlleroth . 

"Productella ltPinulico8t./ Hall IProduetu. spinu­
lieo. n.). 11. ................................ .. 

CharJ~~town and I<helhy County.
"P·rad.wtell" Huh"l·,ta HalL ................... .. 

Fan" of the Ohio. 
Pro<in,cfelJ." subucut.a/I,! Hall .................... . 

Jeffer.onville (H"ll).
PrQductelln .ubueul.atea va.r. eatara4ta H. & W .. 

t/'i!,a. Clark County (Nel1lerotb.). 
..Productuo I£quicoHtatuo ::ihumu.1'd .............. . 

"uboi. County. 
Pror/;uct,,~ alternatu8 Norwood & Pratt.. $ ...... . 

Harrison Cnunty aod C'ra.wfordavilllr. 
P . .&:P•• 8.................. .. 


o Connty.
"'P twl... bi.eriutu8 IInll.12................... .. 

W~,hio~lf)n ('ouoty. BJoomiogoon and Tip­
peen-nne rnun1y.

ProtiJuctu8 b"eMantt8 de Koninek................ . 

Po,ey County (Norwond &: Pra.tt).

P1'Od/ltCtU8 burlingtonensis M. & W............. .. 
Marri.on ounry.

"PrQduetu8 ceBtrien.is WOTtben .......... ' 


Pror/(uct.u8 cora d·Orbilrny. R....... .............. . 

@:wen Cnunty, Reel.ville. Putnam County.

Cr"wfordsvill •• ClflfJJonntyl,,' Orange CUlIn­
ty. Gr~enca~tle, Va'nfler urgh "murty.
Montl'l.rnery County.Monrne County. Hin­
ri.oo County. Quin(·y.JMHson· oun11y.

*PrQtiu,ct'lt8 cora va.r ~1 mQQoY()lli' Ma:rcon ....... . , .. . 

$l'er....,o Hill. 

"Pr 118 Sowerby.llh.nd 10......... .. 

. MUrett. 

by ................... .. 
'" Pratt·.) .

by ...................... . 
....orth (Norwood&: Pntt.TlmdHmrri­
()U~ty. 

CARBONIFEROUS. 
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Ptod"ctuo indi"",,,.i. Hall, I!!. ................. .. 

S n Hill (Hall),Tippecanoe County and 

ton County.
P }foChesney .......... .. 


•,. P. semireticullttu8. 
·"Product". keok"k Hall ................. . 

unty. 
p.,. inu8 80werby, 13 .............. .. 


the ooa1 measure region (C. A. 

"l'roductUB mag'll". M. & W .. 16................. .. 

Crawfordsv,lIo and Hartison County.


Productu8 maTginicinctWl Prout .. , . .... ' 

Spo gen Hill. 

"Productus mC8i..U. HltU....................... ,.

Orn.wlordsville. 

"P"oduetu8 Owen, 13............... .. 

Fountn n, Pike and Vigo Coun­

ties ( ).
" P /'OduetuB o'Vatl<' Hit!!.. .. .................... .. 


New Providence (Hltll & Clark), Greenoastle 
Itnd Washington Oounty.

•P roduetu. Pt(llCt"tU8 • 16 and 11•.......... 
Crn.wtordsville ( n. Vigo and Sulli ­

van Counties, ita), ~Iontgomery.
CL,y Oounty, Harrison Oounty. Washing· 
ton Connty. Greencastle, Owen County. 
Vltnd and l1onroe County.

ProductWl .................. .. 
Scott Coun 

q Pr(J(iucttt-8 8etniretieu,atusJ a,rtin, 13..... __ ..... . 
Spergen Hill (R. P. Whitfield). Clay County,

Tippecanoe Oounty, J ",oksouville. Mont­
gomery rdsville.lteelsville. 
Putnam n County. Orange 
Coumy, ounty. Throughout
the coal mea.ures (C. A. White).*Productu. setigeru. Hall .. " ..... " ... 

Crltwrordsville 
Product". Ifplende... Nor. & P .. " ...... 

Posei\' County (Norwood & Pratt.)
"Productu. tenuico8tat". Hall. 8•................. 

W".hinll'ton County, GreeJlcastie and Hal" 
rig n Oounty. 

Product" .. ""dijerou8 de KOD •....•.••.....•....•• 
Posey County orwood & Pratt.)

Productu8 Vitt'1tU8 ••• _........ ~ .......... . 
Bpergen Hill Whitfield), Harrison 

County. Or" lIe. 
Productu. w"ba.henBi8 Nor. & P ................ .. 


New Hltrmony \Norwood & Pratt.)
"Productus worthent Hall. .... " ................ .. 


Putnam Connty.
RenfJ8elueria ovoides Ea.ton .................. , ... . 

Mltdison (Oornett). 
"Ret"";" evax Hall. n ......................... .. 


Waldron (James HaUl 
Retzi(j, mormonii Marcou, 13 .... ................... . 

Widely distributed (O.A. White).
°Retzin t'C1'a ..• , •... , •.•••••• , ••••••••••••••.• , ••• , 

8ee Enmetria vera. 
..Retzia. rerneuU"na Hall.. . ..................... . 

Bep Eumetria verneuilana. 
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I 
I 

SILU­ DEVON:: CARBONIFIIROIlS. 
RIAN. IAN. 

Rh'llncAOfUllI" acinus vaT. co"""",a Foerste ...... . 
H... (F

"'RIt a 1.11.................... .. 
Idroll (James 1).

"Rit onella cnpax Oonrad, 10.. ........ .... ..... X .. ·1· .. 
ipley Oonnty, Madison, Boone Connty,


Fr, Jl klin County (Moore), Richmond and 

Madi.on (Meek). ' 


llh}/nch"",elll1. Cf/Tot.na Hall.... ...... . . .... ...... II .... X .... I .. · 
Full. of the Ohio. 1 

Rh!Jchonell', colletti Miller, 18........ ...... . ..... .. X 

Wabash County. ' 

llhyn.honella euneata Bow., 11................... . X 
Delaware County. ·1 .... 

~Rh.ychone/!,. dentata Hall,10 . . . . .... . . .. .. . ..... X ....I 
Richmnnd. Madison (Meek). 

Rhllchonell" ex,planum MeCheRney.............. . X X"",New Harmony (Mc(,hesney). 
Rhychonell· g.."""in"fl Ulrich ................ .. . , . . I X .. 

New Albany (Ulrich).
"Rh.lIc/tonella Il.r08tlenori Hall, 12.,...••........... . . . . ! . X 

8porgen H.ll,l!1oomington (Hall). Washi"g'
tnn C unty. Harri'Qn County,Lanesdlle. I 

"Hh~~honellfl indianemi8 Hall.n .............. .. · .. 11 .... / X j .... 
Waldron (James Hall).

RI/yeltoneUIt kokomoen8U! Miller, 18 .. .. .... . .... .. .. i. .. . X .... ! ... , .. ... ,.,. 

Kokumo (Miller). 
Rh.ynchQneU" louisvillen." Nettlerolh ......... .. X i! ... 

Fall. 01 the Obio (Ne·tleroth). ' I 
"Rl.une/wnellfl macr" Hall, 12 ............... . 


Wa~hin#lton Coun y. "i X 

"Rhl!nclwneUn mis'Duric",,;' Shumard ....... . x I.. · ·1·
Rockrord (Mee and Worthen).

"'Rhynchonell" mulat" Han. 11!.................. . x x x 
Wnshinlllon CQunty. H:~rrison County, Mon· 

rne County. Montgomery Connty, Orange 
, And Greenc,,·t! •. 

H"l1.11................. .. x x 

dron ( adison. 

RJIY!lchlmeU.. ( ob.ole8cen. Hall ........ .. x 

· .. 1

R .. ckford (Hall).
Rhllnch",,,ll,, o8"gensis, 8........................ . 

8ee R. ut~b. I 
"Rh1(nchonell., ,.icinul" Hall. 12 ................ .. .. .. I 


I:ll,ergen Hill (Hall) Gr(>encastIe. Wailhing. 

t<>n Co.. Harrison Monroe Co. 


"Rhlln./wnell,,· 80werby. 11. ...... .. xl .. .. ,.
\\ "Ion ( n11) (Nettleroth). 

~ Rhynchonell..."beunenla Hall ;12 .. ' ....... .. .... , .... x x x 
Spergen Hill nnd Bloominlltn (Ham, Mont· 

gornery Cnunty, Orange Coun.y, Owen, 

CnunlY, Greencastle. Craw(ord.ville,1

Qllinoy. Putnam County, Harrison County
and Monroe County.

R/llinchonell" tenn ...eens'u, Roe mer. 10 .......... . x 
WII1<Iron (Wbire).

Rhllncho"ella tenltistritlta Nettleroth•............ x 
(I<eltl"ro.b).

Rhyne/wueUa tet1.118 Billing., 11................ .. 
• ee t .. noeM.roa tetbys• 

.,RhYnchollella utah ,;\broon (R. oFagensis). 13a"'. 1; _.... ... ...... ...... ...... ..... ' .... .. .. ' X 
Tbr'>llll'bout the CO'll measures (0. A.White).

Harrison County. 

x 

http:Cf/Tot.na
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SILU- D!iiVON-i; CARBONIFEROUS. 
IUAN. IAN.' 

'"Rh)/.~cho.. ella tle"trico~a Hall ...... , .. .. x 
Mutlisun. 

'"RhVNhmieUf1 ,vhiti,i Hall. ~1. ................. .. 
W~l rnn (JItIll<;B Il'lIll. . iRhv,,'chonella tOortheni Hall. 1~ .................. . x
,'.. '·1 ....W".bin/lton County , " ,

*Rhll.l1chul1otret," cU1le1,Ia va~. umflrico;tQ Hall. n. ".. X 
lRhynCtlOnelht cuneala v~r. flmer.i;canlj,).

(.J,,,ne. Hall). ' . 
*Sckit;oerHlii" filo8ff HalL.. ~ ..................... . x " j.

Mn.iih~ltn. 
"Spiryer «cuminrrta ConrR"IlO ................. .. 


Full. 01 tbe Ohlu (Hall), Clark. S~ott. ;fe1le;r. x j' '" 1"" 
~(on.•Jeuni'ngs and' JacKson, ·C..untiils i 

Kindle). ' , 
·Spiri/_/, '""pu8ta H~ll. 11, •••.•••..•....... ,' ., .. 
" }:~"rle" ..')~n and Shelhv Coupb• 
.. Sptrijrr tlretJAe{Jmenta Hull ......... . 

{'larK County. (,);ettlero~h~. I :. 
Spirifer f1liPrra lIall.~, .. "......... , .... .. x 


H rri,on Counl1. .... \ .... 1' .. 
Spir·i.!er nt.u.mter..nH Miner .... " ...... ,. .. .. I x ....·.. ·1

.~'.1I" "q~e Obio (Nettlerotb,).
Sp'lt'rif...er aun#t.8.Tfln •. , ..•. ..•••. ' •••...... • ••• , I 

'. Cn,rrull County. 
Spirifer bicu/ft"tal ,'ar.petil" Hall, 11 ... '.' 

\{:nhlmn. . 
.. r X . I II",..,bijur""t" Hnll, 12.................... , x 


gen Hill (Hall). Washinlfton Couljty.

hipli""t" Uall. ....'.................... .. x
, I"" n COlln.ty. 


nr:~~[;~~:~~:f~!~~r:~oiilY: ............ , .. .. 
 X .. ': 

*Spiri/er C((mer,Hta orton, 13 a.ujd 10•................. 
" 'f~r..ugh"ut.the ~oal measui'~s (CIA. White). I 

Sp.ri/er em·te" \I !lll. 8" .. . .. .. .... .. .. .. .. .. .. ... , .... x 
8~ SyringothyriS" {"flrteri. 

~Spir:f{er cf),.""brina d'Orbil\'n1.... .... ... ., ., x " .. 
Fnll_ ", tbe Obio. " 

·Spirijer crisp" Hisinll<lr.ll.............. , ..... .. x 
Wnldron (.1 ames Hall), Wnba.li 'Qouuty. '1

SpiT;fer cri.p" var. 8impl.Xl,Hall; 11 ............ . x 

W.ldr"n (.Jam~" Hall): ., 

Spi,.i'er euepidatu8, 7............ ',..... .. x 
(}wen • 

Spi"ifer d tleroth .. , ............... ' .",.. .. .. .~ ".:\ 

• !,,~11" . . io (Nettlerotb,) .. , i 

',~::~t~"~;IB~~nti~~'iIfliTN~iti~;oi4Y.I""
Sp' duodentrria Hnll. .. : ... ::; .: ,'::. ;'::: .' . .'.' .... 

'of.he Ohio (Nettierotb). ' 
Sp'irifer eudora Hnll. 11... ' ..... : ......... ,. , ..... x 

Miam 'County, Woldron (.James Hall" :(1
"Spirllpr .71-rutein•• Owen. 11 .. ,:.. ... : ....... I.... 

FIIII!I. fJtfbtlb~ Ohio (HalJ1.C"p.t:I!l~tqy!~ (,N~t;
P'Tlt • 1# 

S1,1irj[er 'IJ,ruteines var, fornacul!'t, Hall. ...... " ... 
"1<An.oftbe Ohio (NettlerotD;l'" ' x ,:::[': 'I;'

, ,Spi.i~eS!;;,s~~~~a.~'i. & W.·"t6: ................ .. 

Spi"d{:~rC~~i~~; rN:it~~j.oib i: . . . .. ... , ... ,.. . 'I""!"Spiri/er forbesi N. &; P ..... , .................. .. x x "I ... 
Gosport. " 

http:Hisinll<lr.ll
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s;,(,tt"(Jorl~'ty;bia:rk 
·County. . 

SPiJP.:'fi~ gr:b!l~ht~'INetti~roih}:'" ............ 

.Spirifir grimeBi Ha.Il. 8.. ." ................... . 

Washing'on Ouunty!o;nd Harrison'County• 
. Siiirifer hobbS> Nettlerath ...................... . 

Falls of the Ohio (N.ettleroth).
.SpiTij.,. 'ncra88atu8. 7.. . .... ...... .. .. ... . ....... 

Montgomery County.
Spirijer i""rebe.cen8 Hall. S.. ..... ...... .... .. .. 

Harri.on Connty. 

·Spio/::;;:x~~k~*o'Jniy'an'd'6'w~n Count;;.···· 
·'·Spirijerkeok"lHaU. Hi. ........................ . 


Greencastle, Orawford.vill', Washington
County, Harrison Oount.y. Quincy .Putnam 
County, Owen Oounty;Scott County (Bor­
den). . I 

,.,s.piriier latera Ii. Han, 8. . . . .... . ..... . ...... ... ! .... 

Greencastle. W!l.shington County 'and Har- ,
rison C ty. I 

·Sifiri/er leid & P., 8.. .. ... . ................ . 
Spargen IR. P. Whitfield). Quincy, Put-

n"'u ·oun . n 'Comity, Owen 
I'ounty and ty.· 

"Spinje n· and 13.... '.' ........ .. 

Throu~hout the COM measures (C.A. White). 

nty and Orange' Oounly. 

.. . . fN~i\i~~ih}:"";'''''''''' ! 
.Spwijermant" Hall .............................. ' .. .. 

~h'rk CO!lnty... I 
·Spirifer mar.on...... Sehn mard, 8.•... ,,; ....•..... 

H-afri.on CO'unty (Collett), FaUs rifthe'Qbio 

Bz) ·all.............'.............. .. 

<\ ClArk Oount, (Nettlerotb).


"Spiri/er'mOTttmflna MilJer \SP. futIgtttuS). -.... 

Cr,~wford5Ville and Ha.rtison Cvnnty (Meek


·k Wort ben!. 
""Spiri/er mue1'onata Conta.d ? . . . . .. .. - .......... . 

Chtrk Connty (NetrJeroth). . 
,Bpiri/er negleeta Hall. 8............,;,}. .. , ........ .. 

Greencastle. HMrieon Co~nty l.l<dW'ardliville. 
- Owen' County. Monroe . County and Wash­

indon County. ' 

..Spiri/e,.",i,igaren.i. Hall, 11 ................ , ... .. 

Debl.ware·County. . 
.Bpirijer norwo()dinu" HII.Il.15 ...... , ............ . 


S,.erg.·n Hill (Hllm, Washington Connty? 
·...Spiriler opi.m'U. (Hall) ......................... .. 

8ee S. r""kymontana. New Haruiony'(Mc'
Chesney).

"'*Spit'i[er oweni Ha11.11 ........... , ............. . 

Falls oHhe Ohio (Hall) and Charlestown. 

II 
SILU­ DEVON-I CARBONIFEROUS. 
RIAN. IAN. 
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81)illt peculiaris Shumard,S..................• 
arri.on County.

Spi~e,. (Martinia) planoeon"exa Shumard, 13... 
hrougbout the 0011.1 measures (C. A. White). 

~Spir;'!er plena Hall............................... 
Washinll'ton Couuty. 

Sp~er crovinqua Hall. 15. .... ...;.... .. .. .. 
"8 ington Count)'.

"Bpiri!.,. P8eudolineata Hall, 8.................... 
(lreencltSlle.Jaekson County, Edwardsville,

Owen County, Harrison and Monroe Coun­
ties. 

"Spit'i!e,. t'adiata Soworby, n .................... 
Wuldron (James HaU)J Allen County,

Miami County and Wal ron. 
"Spiri!er Tarico'ta Conrad ........................ 

Clark County. Falls of the Ohio (Hall). 
Sp;'11.'" rockymontana Marcou (SP. opimus) ..... 

ew Harmony.
81Jirijer (C~rtiak"08tellum Hall. 8................ 

Louisn 1ft. y. (Foerstll). Greenea.tle and 
Harri.on Couuty and Alters. 

SPi~ii:~f!)~!i~i~l\N;;tti~r;;thi: .............. 
"Spirijer setiger" Hall. S.......................... 

Wayport. Harr .on County and Greencastle. 
Spi1aer segmenta Hall.U......................... 

alh of the Ohio and Charlestown Landing
(Hall), Shelhy County. 

Spirijer .emflicata Hall ........... " ........ "" 
Rockeor (James Hall). ' 

"',spiri!.r opino8a N. & P............ .............. 
Bee Spiriferina spinosa.. 

,spi(fr:er 8ubQrbieula>'i8 Hall, 8.......... " ........ 
rawfordsville and Harrison County.

Spiw,er 8ubcardi!Q'f'mi8 Hall, R••••••••••••....••. 
a~hinll'ton County lOud Harrison County.

"Spiri!er .ubcu8J'.idatu8, 8................ " ....... 
cuapldatiformis.

• trillt·iformis Meek .... .... , ...... ~ .... 
anoe County. 
. arlin.8....................... 

ontgomerY County. Harrison 
wfqrd~ville, Owen Counly,
County and Orauge County. 

"Spit'i!er te:cta 
" !e~ Syring. . 
A~H'l'il&r tenUtC08 (f a l~ 8 ... , .. , ....... , ....... 

Sl.ergen Hill (R. P. Wbittield). Washington 
County. Harrison County and Orange
County.*'81)iri/ertullia Han .............. .............. 

Falls of the Obio. 
Spirijer vanuxemi Han (Orthis vanuxemi) ...... x 

Ri,'lev County. 
*81)i"ijer v""ico8a Hall.H ........................ 

Cliarlestown Landing (Hall), Falls of the 
Ohio (Nettleroth).

,spiW"'" (r) wa!dronensi. Miller &; Dyer .......... 
" .. al~ron (:14. & D.!. . 
."iP'1!tl'tnft d.13.. . ......... I" ..

ermil Hib8on, Posey,
Vanderburg, eer Counties, , 
(C. A. White) amson County. 
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Spiri!erina nOr/eGodana Hall, 12................. . 
Sperge" Hill. 

·Spirif.erina.lIPino8aNorwood and Pratton (Spir­
. ,fer "1I1nooa). R............................ .. 

Bloominl!1:on (Hall). Spergen Hill (R. P • 
• . Wh tf!eJd), Harrison Connty.

Sp...ooora h'1'.ula ...................... .......... .. 

Bee Athyris hi. suta. 

StenQclti.ma tethys Bi II in gs (RhYncbonella
tethys) ..................................... . 


y and Fall. of the Ohio. 
chemungenB;. var. arctolltriata H. 
Ohio (Nettleroth).

Strel'to'rhllnehu8 ereni8triatum Phillips, 8.....~ ... 
Spergen Hill (R. P. Wbitfield). Harrison 

. Countv, Park County, Greencastle. Waph­
iogton County, Reelsville and Putnam 
County.

Str'Wtorhynchu8 (St"apftomena) elongatum James. 
tJatnes) . 

Streptorhynehu8 keokuk Hall. 8 .................. . 

Scott County (Borden). Harrison County. 

• Str.er>torhllncMts nutans Meek ................... . 
Madison. 

. StreptorhllneftU8 planumbonum Hall (Stropho­
mena planumbonum) .................... . 

Richmond PIsek), Madison (Hall) • 
• Streptorhynchu. planoeon-veXilm Hall ... 

S. E.lndian&. 
St,.e.&~~hXib!~;~H~ll)~e,"m H. .. .... .......... . 
"Streptor/'/I1io/,ue Bubtentum Conrad (Strophomena 

Rfl~;:!~~. ~;",fM~dia'o'n:'" ................ .. 
8trel~!or/."nc"1.l8 .ubplanu... Conrad, 11........... . 

Wa.ldron (J"mes Ham. 
Strel!.~o.,.h'l1lchu8 t.nu. Hnll.n.................... . 

Waldron (J "meA Halll • 
• /1tr..,.t",hllneh u. umbraou/.um Von Bu~h., 12 ...... 

New Providence. 
Streldarhllneku8(';lfopll.omena) '/Jetustum James... 

( 'arne"). 
Stro-ph",f"JItq 'areunta Hall. U.................... . 

I:iheJb County.
• 	 "" Hall ...................... . 


('onrad, n ................. . 

harle-ton and ShelbY (Jonnty (Nettlet'otbl. 

"Str,!!,"",/",,!" "~"111i.pht<Tic·. Hull ................ . 
b'"ll. Ilf the Ohio Haill. Clark County• 

.. Str0rheorlonttt inequistrint" Oonrad ............. . 
.\'R lis 01 tbe Ohio eroth). 

StroJiheodonta "".''''' .. .. . .. ... . ........ .. 
b'all. of the Obi<> orotb). • 

StT"OllhPf)dontn f.or,d,rna Oonrad................ .. 
b·nn .. III tbe Obio (Netderoth).

Strol!hp",/ontll "lienln H&ll ...................... . 
b'alls o' the Obio ();ettlerotb). 

SI1'QJ.(._lontn "(!rojundn H •.II. Hand 16......... .. 
Waldron (Jll.ml'ellalll,Allen County.

.St''!'.1,/u:mlo1ltu semifaseiata Hall ................ . 
Waldron 

.Str",.hro./".ta .tri<tro Hall,ll. ....... " ....... .. 
Waldron (James Hall). 

SILU­ CARBONIFEROUS,
RIAN. 
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... 
SILU-	 .,l-CARBONIFEROUS. 
RIAN. 	 ><"'IID:~'·i 

-~I.td~ 	 0 I 
";;j 	 i~';I~ ~ ,.d : c:"eI ..;.~ 

ca ro '''gBic 00 '" i~ " [I" ~i <l ~ ; i'!~ ~ I 4,; ~I:::: ~ .c:: .;
cZ 

.; ~r;:::I" . Jl i'3 B~ • . ~;;8 :;::$ ~""1.5~ ;.;.os :;J .:if.0;01 ~ 0 ~ ..... lOP J-< 0 " .::: I.;~ d:;1:t1 c~;;~ d'" (D ~~ 
0 	 Z JO Z 1/;;1:1 iXl .. /;;1:1 

Stropko....,.,. ''It.......ta(lonl"~, 10:............ .... X­
S E. Ioidi'''ia. 

Slr0l,/I:rnne"" alt6T1la'a vl1>r. alternilitriafia Hall .... X­
MadisHn. 

Stf'op/l'om""" fil~ta .. .......................... .. X 
Madison. 

"'St",,,h011, ...a/racta 'Meek. 6. .. . . . .. .. . . . .. . . . . .. . X' 
Madi~on. 

Slro1'.homenf< h.nno"e~enei.IJ Foerste t •.•.••..•.••••. 
Hanover (FOeTsle). 

StroJ!howenrr irtC'ttrv(f(" (Rbeplud) ...... . .... . .. x 
J:tipley.Collnty (Burden). 

"'Str,}l'hotll""''' naml... Conrad'!'. ..... ...... .... .... X' 
Madison.· 

Stroph011ilmn. n.u~nn8.'. .. ~ .. ........ , ......... , .•. , • 

•ee 8tre,.torhyochus nutans. 

Strnl.!..hlYmeun 	flntentn Hall .. , .. , .. , ..... , ........ . 
Hanover (Fperste).

Stropkomentl pl"nooon""",a Hall. . .. . . . .. :...... . 
8ee8treptorhynehus pl",oocon'Texlim·. 

8tr'iI,homenli l.t.",uml,Q"" Hail. 10 .............. .. 
•ee Strept(,rhynchu8 plan'umhonum. 

Str(y/lkOm61tft t,U~·"tft ........ ,. ............... . 
 .. .. I.... 
Bee S'troptorhYllchu. ~nbtentulin. I 

"StJ·'!1'lwmen" rhmllboid"li. Wilckims. n ........ . X X . . . . I 
X 1: X 

Ha rtHilie. Frn.nklin Coun ty. J "'~per Ooune I 
t)l'. Wabash County. Clark County. (NlIttle'­ I 

r<lth). I 
Str(!M'~O{ri=.T1Lt1()8a Dalman, 6, ...... ,., X X Ii .... !.. 
Strophomena Itt"';,,!.. ......................... . .... 1· .... 

Ree StrophoJonta 8triatll.·.· 
StrclT)hOme'ltfl sul'Cutt'l. de Vt"rneuil . . . ..... " ... X I .... 

Richmond Uleek). MadiFon. 

Madi."n (Meek). Walrlron (Janles HaH}, : 

"SI"""11011le",, te••ui.tMata Sowerh!t ........... : X I .... .. .. I.. · 
UiebmQlld. 

Strcr>h&menn l,nll.i8 Hall:..... ........ .. ........ X 
Hanover ·Woer.te).

Slro"honell" 8emira.,";'.,,. HaU.ll................ . X i .... I 
WaldrGn (James Hall). . 

Synlriel'l.mn hemipl'ieat .. Hall, 13.' .............. .. 
';081 MelLsures (C. A!Whlte). 

Surinf1{Jlhyr'. c..rler' Ball, (1) 8 ................ .. X
18p, carteri) M4>nroe. Ularri&un and Clark 
Cbun~ie. 

Sy"ingOthvri8 ",.,ta Hall.!8........ , .......... ..... ............... . .. 
Scott CoUllty (:!Jorden), BoJ'tten and· New 

Alb",oy (HaUl'. Jllek&on .oou.nty. and'Hal'" 
rison 'Cou n ry

"Ttrel;mtul.a b""ideM Mc>rton.l:l. 't............. .. .. .............. X 
Widely, distributed: througb,,,,t the Coal 

Measures ·(C. A. Whit..,}. Gl'eenealltle. 01"­
8.l1l'e County. Montgomery'tJuunty. Vanl. 
d~rbutgh.County. Harrison I 'County. Pat'k~ 
Chunty and Mtonroe COlloty!

Terbe,'Htut..,·a/"',,';.Hall ... nd Whitfield, 8 ........ X 
Hard_on County 

.. Terebrotula (0T'",08l1 Hall. lZ.·................... . 
Sp61'gen HiII.nd Bloomh\gJotl (Hall).Green­

co..tle,. Ba.tti.oll COUl!lt)l,WashingtGn (Jol1n­

T"".b;t;,,~~~;~t.C~i'I;;;'·, 17.'..... ...... ............. .... .... ........ .. .. , X· .. . 
Edwardsville. 
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::.l'" Ii A 

...1.'. 

·1 ~, 

1 

......1.;. ~... 

......'.. ,.... 
! ~ ;;

I:... il' ... 

http:Synlriel'l.mn
http:l,nll.i8
http:h.nno"e~enei.IJ


4159 FOSSI:LS 'OF INDIA.NA.. 

CARBONIFEROUS. 

Tenbl'../ula !rtr1"onia H............ ; ......... ; ... . 

Fall_ 'of the Ohi~ (HSiIl). . 

'''Ter,br,ltula.l'''8tttta. ,o""el'by,8 ........ h-... : ••.• 
Owen Ouunty. Greehcasfle and nan'ison 

Cdunty. . 

T ..... bl'tJtulll.Mr!iata. McChesney, 8. . . . . .. ... .". x X 


Harrism! Connty. . 
" Terebr-ttula J_"./a. HalL ...................... . 

F.tH~ of tbe liMo (~ettlerbth). 
"Ter,·brrltul" lincl;I".M Hill! .............. : ...... . 


Falls of the Ohio (Netthn'bth). 

Terebrtrtula I-omiitlleri naiL .; ................. .. 


Clark ('aunt" (Niittlerothl.

Ter.br,,!uia ,j"CCIilU8 Martin, IS .................. .. 


erawford.ville. 

1'.1' brlttul" liubcun.nta . . .. .. . . .. .. . . .... .. ....... 


8p.e Athyti> Irinnel"a. 

TerebmI1ll"811btilit" Hall ....................... .. 


8ee Ath,tis ~ubtili·a. 

·.Ter£bmtut.. trinu.l." lInll ...................... . X 


Spergen Hi I (Hall). Washinrtan County.

(h"'n County au,) Greencastle. 


'''TercJwrltu/" !urlli"" Hall, 12 .................... .. X 
Bloomin!l'lon and 8pergon Hill (Ham,Wash­

ingtun County. Greencastle, Harrison and 
Monro.1I Counties. 

·.Pr.m'ttnRlliT" h,i"'uta Hall ....................... . X X ... · .................. .. 
Ulloa, and Clark County and Falls of the 

Ohio. 
tl'remato"tira ",athewoo"i McChesney ........... . x 

Madison (~l~Chesney). . 
.,0 TrematOfIrt.irn rwbiliB Ha.ll.., ... . ~ ............... . x 

Chllrle.town. 
Trill/••ia cu.pwata Hail (Atrypa cuspidata), 6 .• 

Madison. 
'7'ripleRi,/ ,.utillus Hall, 11....... ...... .... .... .... .. x 

Waldron. .... :·"1'ri"le.'" "'"larime".... M. & Do. .............. .. X 

W.ldron • 

." 1'roTiidolept". Ctlrinatu. Conrad................. . X X 

Scutt (Jounty (llorden), Clark Coubty (N at-

h)';'aria Hall ........................ .. X 

n. 

"'ZuUO'Ipira Mad.. Billings.........~ ............ .. x 
M.di.on (W.K T. Cornett), Madis()n (Meek) 

.Zyoo.pira minillla Hall, n ...................... . X 

Waldron. 

«ZYfl'!8Pira mode8t1l f':ay.. . .. .... .. .. .. . ..... ... .. x 
Madi.oo (W. K. T. Cornett), Ri~bmond and 

Madi_on (Metlk) ,Franklin County(Moore)
'*Zyfl(J1lp"irn tfltodeiJta 'V8.r. ciooinnatitmsis Ja.mes . .. x 

Madison. 

MOLLUSCA. 

!,A.IULLIBBAlICHIATA • 

.itctinapt"";" bOll'li Conr.................;......... .. X 

• Falls of the Ohio (Npttleroth) (Hltll). 

X 
WRrren County.

.)Allor'i8ma Cttf1A'!m#um Swa.llow ................. ... . 


X."Allor•• ",,, "nttlltum MoChesney, 8 .............. . 

Harrison County. 

http:Monro.1I
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q AlIcn'i8mtt 8ubeunctttum Meek & H .. 13 and 10.... 	 x 
, hout the coal mellsures (C. A. White) 

• • 	 tt Hall. 11 and 17,...... .. 

&Ill, Wahash County. 


x .... .... 
belliatriat-;;' Hall.. .. . .. . .. .... . ... .. x

" c~~~:~ Goldfuss ................ .. x ."l..Ma I~on (W. S. T. Cornett).
*A",bonllcliia radiat<> Hall...................... .. x 


Richmond, Madison. 
" Amphieoeti., costala Meek. . . .... .. .. .. . .... .. .. x 

Huntington County,
AmpliicQelitt lei Iyi Hall. 11 ..................... .. x 

Waldron (Jltmes Hall).
"'Analina led .. Hall ........................ .. 	 x 


Rockford (James Hal!).
Anadonlop .... ? miller; Meek .......... " ........ .. x 

Versailles. . 
"Anllellum cuneatu", Miller..................... .. X 

lUchmond (Miller). I 
,d,wmalodollta ca.ei M. & W., 7 ......... . X ... i .••• 
 ·.. ·1· ..· Richmond (Miller). 	 I ,
Anomalodont<> (ligan!ea Miller........... . x .... I •••• ... , .... ..... ;.. 

Versailles and Richmond (Miller).
"AstarteUa concentrict< McChesney. S........... .. i .. ,', .... . ... 1 X 

Big Creek nod Sullivan County. I 
A.tamlla 1J<lra Hall ..................... " ....... . ....I x 

Coal measures (Hall)
"A"iculopecten amp/,." l{ & W •........ 

Owen County and Edwardsville. 
"'Avio%l'ec/tm u"icuJ,atu< Swallow. . .. . : ....... . x 

Dubois County.
",Aviculo/leeten carboniferous Stevens. 13......... . ... j •••• x 

Fountain and Vermillion County and Du­
bois County (C. A. White).

•Aviculopectm colletti Worthen ................. .. .. .. i: ... .... Ii .... x 

Crawfordsville IA H. Worthen).

'"AviculOlJecten OfflU;C08tatU. HaiL ..... . .. .. i! x · .. ·,1· .. · 
Falls 01 the Ohio (N leroth). 	 : II 

. all .................. . .1 x .... ,... .... .,' . .. 
ettlerotb). 

.. ia""" .... Meek &.Worthen. ]6.. · .. " 
; 
.... 

; 
·1 .. 

(R.... WlIitfteldl. Harripon 
IIountyand Crawfordsville, Edwardsville, 


Greenca-tie. 
I' 


i,···· 

Cbarlestown. . 


*A1>ioolopee!e1& int..,.c08talia Winchell, ........... . X " ....I.... 

'"Avioolopeclcn oblong... M. & W .................. . 	 x . . .. 
~." 

Edwardsville. xAvicu!_ten occidemaliB Shumard. 13 .......... . .... I....
"'f"Pike and Gibson Counties (C. A. White).
"A"iculop••ten 'Peefenifm'm'i8 C..nrad ............. . x " 

Fp.Jla of the Ohio. Charlestown (Nettieroth).
A vic"l <ten rincep8 Conrad .................. .. x 

Ohio (Jllmep HalI). 
~:~ omtiencensis Cox . ........... , .. , 	 x .... 


x I.... 
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Worthen ............ . 

Worthen).

A k.S................. .. 
ioon County. 

Avicula corrugata James ............... . 
see l'terinea eorrngata.

A.ncula demissa .. .......................... . 
 ...1. ... 
_ Pterinea demissa. 

Avicula ill.8Ueta . ............. . 
sec Pterinea insuela. 

BI/B8lnwchia tenui.triata Ulrich .................. . 

Richmond (Ulrich\, IOardiamorpha mu..ourien.i. Shumard. 7 ........ . I • . • . 

Vanderburg Count!',
OardiamQ'1'ha radiata M. &: W.................. . ·.. ·1 .. .. 


see Cardia psis radiata. 
Cardiamorpha Bubolabo_a Meek., .... , ... , ....... , .... I ... . 


Washington (Jounty.
Oardiala ,."diane.?.................... , .' ..... , .. .. 

see Panenka radians. 
Oardiop.i. radiuta Meek &: Worthen (Cardia­

morphal'adiata) .............. " ...... " .. .. 

Rockford (Meek &: Worthen),

Ohaenorltllarhomboidea1 M. &: W•• 7... , ........ .. 
, 

1.... 1.. .. 
Oran~e CounlY. 

Olidoohtffll8 fabula fJall .......... , .... _ X .. .. j ... . 
Yer.ailles (M lIler). ' 

Giinolli8tha antiqua Meek ......... _... . .. . . ...... 

Clark County (Nllttleroth). • 

Olinopistha radiata Hall. IS. .... . . .... . ..... .... .. . ... ·1 .... i ~l: 
(C. A. White. . , 

OIin<miothr..triata N ettleroth...... . ..... .... .... " '" "I..... xi .. .. 
Clark County (Nettlerothl. i • 

Olinopi.tha 8Ubnrt8uta (H. &W.) Hall ............. I· .. ·i .... , .. .. xi .. ..

Louisville. Ky. (James Hall). Clark County, 1 ! 


(Netlleroth). 
 I I 
OUonychia ,"cav"ta Ulrich.. . .. .. . . .. . . . . .. .. .. .. x I

I' 

.. ·· .... 
Richmond (Ulrich I. 

*O'onoeardium attonua!_ Conrad...... ......... . ... I.... x .::t:: 

Waldron. II

• Clonoenrdium carinll!um -Ha!}.. 12.......•...•.... , . ... . ... I .... 
Bloomington. Spergen Hill. Harrison a.nd 
W~8bington Countiee: ­

\\r~!bl~gton Connt;:'" ."l" . 
Hall.S............. ..... ,.... 

ounty. 
Hall.12................... . 

Spergen Hill (Hall). Mon­
ton Counties, GreencaStle 

and ountJr. 
t O"""eard';um cune ... (Jonr............ ; ......... .. 


P n. 
el...odi Miller.n................... .. . ... X 

e. I 

ium 'Nuiu.!er"z" Ha.Il. 12................ . 

Bdl (Bam. Wa.shington County. 
~:clguum Miller. 17................. . X 

I. 
itidia_. Miller .17 ............... . 


. 8ville. 
Clonooardium meekantlm Ball, 12............ .. 


WOl'hinl<ton County. 

t Schoharie-vit (Jo.mes Ho.l!). 

X I
, 
.... 

I
'.... 

,
1· .. ·,,··· 

I· .. x 

:::r·: 
X 

X ·.. ·1 .. .. 
X 

x .. .. I.. .. 

I •••• 

I:::: 
X 

.. X~. 

XJ... 
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0: • 
CA.RBONIFEROUS. "'~ ~< 

;;;z; 

00 ~ 

..." :;;~ .,,; 
;.; ~ ~ 

:I ';l :a 
-"= .::I: ';;l'" 0 ·c 
::.::'" :;;;.'" 0 .IA 

Conoeardi!"" ohiot1l8e Meek...................... . x 

}'alls of the Ohio (J ame· IbU). Mallison. 

COlWcardium pnrllulum Miller, 17 ............... . X 
Bunker Hill. 

O<moo",../ium pmtt."a,.um Hall. 12 .............. . X 
Washington County. 

"Co""c"",I>"", trigonule HIIII. 11 ................. . 
Madison (Meek) FaJls of !;'he Ohio (Nettle·


roth).

Cr01l.YJeclim retijertt8 Shumard (Liml. retifera) ... 

KIIOK. Gibson and Posey CDuntiea (C. A. 
White).

(Juctoooll,h .. mill-ri Meek........................ . x 

Versailles (Ulrich). 

flta Hall. 12 ................. .. 

(HaJJ). Harrison CouDty and 


y. 
O!IPric"rd.U" OblOlllHl HltH. 12 ........... , .. , ... .. .. .. X ....I 

Sperg.-n Hill and Bloomington (HaJ1). W ..sh­

ington County, 
 ... , ....(Jupricard.lla ,./i."ta ................\ ........... . 


Be" Goniophora plicata.
(Jupri.nrdeUa 8ubellil'ticfl Hall, 12............... . .... I X 


~a"hi!,g~n.Coun~y.

OrlJru~arflt" tnt11.ftnen81,8, ............ , ....•.. , .. , ..• 


8.e Cypricardinia indianensis. 
H ,(}yprictlrdia 8ublJlHnn. _.,.". ~ ...... •• , ••••• •• .. .. /....•e. Edmondi.. su bpiana..

(hn:wicardirt undulota ll-urley........ , .... ., .. ~ ... ........ X 

Vermillion County (Hurley). 

X .....()gprieardia. 1)f>ntl'icf1I!fT Hllll ............ , ......... . 
 .
Rockford {James HItIlJ. :::1.::(Jupricnrdw'. hainesi Miller .................... .. X 

Richmond ()liller).

"Otipric"rdiw8 .ferl'""en.'" M. &; W. (1) .......... . X :::: I:::: .. ·.1.··· 

Richmond (Miller & Meek). I 

OvIJri"nrniliin fll'fftn H11,11.11. .•..•.• ••••••• ~ •••• 1X I .... 

Waldron (James Hall). 


H 

1....~crrrtlini" cflt(frncfn Conr•..... ~ •...........•• Ix .... 


Falls of the Ohio (Nettlerolh).
(Jupricflrdi...i." (1) cyliwlrica H. &. W.. .. ........ . X 

Lou sville. Ky. (James Hall), Falls of the 
Obio l~ettlerOlh~. X .. .. I .... (}uptjcnrtiinit< "",{n,la Con.) Tl all ............. .. 


Falls of the Ohio ( ame. Ham •. 
(Jupricar<li,.ia ;nt/i'm.lUIU H&11 (Gyprieardi&. in­

dianensif" 12 ........ ,.........•......... ,-,
t 

Sper,.en Hill (Hall).
OvPricwnlial!i" i~fluta \'ar. 3uhequivaltvi8 H. &" W•. X 

Fnll. of the Obio (Nettlemtb).
(Juther. c",.bonnri" lIn II ' ....... ' ............. .. 
 X 

Sperllen llill (Halll, GrooDc"",Ue aDd Hfl.r. 

ri<on County.


lildmondia ""bp{",_ Han (Oypl'icardia. subp!a.na), 
12..... ... .. ......................... . 


SJ.ergen Hili (Hall). xEntolium "";oul,,tlt'" 8w8.110... 13............... .. 

Fountain. Vermillion. Vi.;ro Pike. Dub"i.,

Perry and Spencer Counties (0. A. White).o Jua cnncelllttff Nettle.roth ..••.......•••• 

oj the Ohio (Nettlerath). 


tma (l""identate Hall. . .............. .. 
I:::: 

all. ofthe Ohio (James HaU). 

x 

http:subp!a.na
http:Sper,.en
http:Jupricar<li,.ia
http:11,11.11
http:pmtt."a,.um
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a~*<1fJhlilr(J i>~>c"'" Haill (C~p;h!.ud"II" jiB­
nl~:;li·nl;i.}n' (iia:iii:""""" ' ......... ' .. , 

(k'Wphllra ,jpecit>.a Hn:ll, 11 ................. ' ... 

aldron.. . 

Oo't::ltf~1 '~~"m;io~N~tti6r;jth):" ........... , 

6r')fn1ll1JIfia "refUl{." (COll). H ..................... 


"all_ of the Ii io iJHmes :Hall). 
61'<II1II"'r,";" g,bbQ'" H . .& W..... " .. " ............ 

Fal s of the Ohio (Ne.tler(llh). 
(Jr/1m"llI~i" rkomi;ovdItU. M. If, W........ 

Wa.hington Countv. 
(Jral"'1I11*ia tJentriCf)8a Meek ...................... 

W .... hingHm County. . 
18"'1{0donta decipieM" .. ......... ,,, .......... " 

iehll"'1"! (VI kilt. 
IBChrod(mtn eloMnta lirlen .................. " . 


iehmond \ Irieh). 
vnta ",,,,,eneri Ulrich ..................... 
mond (Ulrich). 
onta "wriiolij""",il/ Ulrich............... 
mOlld (Ulrich). 

Oll!a o"uli. Ulrich ............ , ....... " .. 


L.aa b.llI!~:i~t~~I.ri.~h~.... ................. 

llee Nucu'Hna hellistrillta. .. ... 

Leflu ""Buta n11. 12. . .. . ................ " ...... 
Aperllen Hill and LBnesvitle. 

Limo retlferll Shumard. 13......................... 
8.6 Orenil'eeten retifeI'uB. 

Lim:p.;t''''a cnrwe!/rrta 1JaU ........................ 
..lis of the Ohio .James Ilall}.

"'Lilhoph.trpa linp""li. Phillips. Ill ................. 
• rawtordsville and H .. rrIsoh County.

LitllopaClU" TJ(crte1l!.i. :M:. & W.. . . . .... 
L"ne~vi1le. 

LU"Mlic,mli"'1II, 1>'''1i!' H .. n ............. " ........ 

~ott County ( 81ne. Iblll. 

lIladyondon ob.oletm :'d eo k ........................ 
Bperll:en HiIlJ:R. P. Whitfield). 

Me(J":{Itera ",,8ei" • & W., 10 ... " ................ 
Rlebmond.' . 

Me(ftlmboni('( lyon •. ................................ 
Roc~tord (Ja.tnes Hall). 

MOfIjt)/O' on decl;vi. Ulrich .. ..................... 
icbtnond (U1ricl1'

Modiolodo1l o",bre tUB lridh ............. : ........ 
'oJJ}~;!;J:n'mcl (Ulrich).

M '01 "n 8t,/>ov"li. tJlrich ... " .................. 
Ve~ilIe8 (Ulrichk

Modiol on. 1"""ef!tuR all ........................ 


SILU­
RUN. 


I... 
;cj 'iii!,S 

!"" "' 
l:= "" rn 
"<l 

; 1= ~ '" III~ :::1­
III ' c..::s " :J.o- -"".: I" ." :~ ~'" I~'iC::'" 

< ..'"
<=l 

'" I:'~.~ .... Sili5" 16 ,Z Ie.> Z 
., 

X 

X 

.... j X 

X 

. .•• f "", X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

X 

CAI1.BONIJ'EItOUS. 

,; 
..." 

-d:;;;
.J '" 

:::I 

.. -; '" 
III 'fl ::;J" 
"i:l ~ 
OJ " Oil .;:: 

i;:d ~,'" e.> [Q'" 

.... .... .. 

", .. .. ' 

x 

.... 
X 

I .... 

:::.1:::: 
Versnilles (U1ricb).

• MOrli."lOf"';S e,,,cilllrtatien&io H. &; w .............. X 

Ricbmond. 

Modiol",1Jli. temee"tr'." Han & White ............ x .... 1.. ,,: ... .... Ii ....

(Ulrich!. 

~M"'liol(fs::... mariw!trN.. ....... , ....... ,- ........ x .... •.. 1.... .... :: ....
( '''1'''' .... I· .. · 
Mad aGD • olld. il'>Modiol';hti& nil, 11 .... .. ' ............. X ) ... ... ,..J... ····ii···' 

Wnl rlln iJ&lIJ, 

• MOrlwlllflsi. ,.hol".IiI6rmiA Hnll ................. X .... ;.... '· .. [1 ..
I.... IJli.it'nmoIlQ (MnJel'). 
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•Mot1iolollRi. Mulllia Hall.U ................... . X 

Waldron (James Hall). i

Modiolol,w, 1IorH"ille.emu. Miller. . . . . . . . . . . . . . . . . X ·· .. 1···Ver.ame. (Miller).
MorfinmIYI'J.h" aJfI.nis Hall ............ , ............ , .. .. X 


Mod1~::r~t:~;z. ~:!fe~.~~l~):.................. I.. .. X 

Fall_ of tbe Ohio and Cbarlestown (James. 

Hall). I 
ModinmOl'l,hll eh",.lestou""''1I8i. Nettlerotb . .. . . .. . . ... X .. .. I· ..· 

Clark County (Nettleroth). I 
ModiomOf{.hfJ e<nlNmfrica Han. . . . . . . .. . . . . . . . . . .. . X 

Fil.~I1)~ the Ohio and Charlestown (James 

Modiomol"1,ha mlJ/uoMeB Conr..................... . .. X 

Clark County (Nettieroth). 

IModio>1lorph" Tntlf Hall ..................... . X I····.... , ..Clark ConntllJames Hall).
Monol'teri" lonl1""Pina. Cox ...... , .............. .. ...,' X 

Dubois County. 
Mon,o.l,t.1';'" pihb08U M. &; W.• l3................. .. X!.::: 


VermillIon,Sullivan and Posey Counties (C. 
. A. Whitel. 
Monoti. (?) flreUfJriu M. &; W..................... .. i .... X 

Cr.wfordsv.iIIe (Meek & Worthen).
Mllalin., conccntrioa M. &. W..................... . X 


Spargan Hill (Meek & Wortben).
*MVfJlin" keokuk Worthen. 8..................... . X 

HarTi.on and Washington Counties and 
CTawf"rds\ ille. 

Mllalinn 8uil'lumiratn Shumard.1S.............. .. i ........ 
Knox. Uibson 'and Posey Counties (C. A. 

White). 
,.MII"Una .w"llovi McChesney. 13 ............. .. , .. ... .. ,. ., .. "',* ... , -". X I .... 


Park. Vermillion and Vigo Counties (C. A. 
~ 

White). Oubois County. 
MI/tilllre •• .will" Hall. II ....................... .. X .... .... .... I ••• • 

Wal'ron ( es H",lI). 
NUBUl" hllnn. . ................... : ........ . ..:.! X 


Rookford Hall. 
Nuculfl injlu/ft, 7 ................................ .. X 

Vanderbul'gh County. 
Nucula lirata Oonrad, 11 ........................ . X 


Sh.lby Oounty.
Nu.ula ned" H & W............................ .. X ~ .... 


Louisville. Ky. (James Hall), Falls or the I 
Obio (N ttlerotn) .. 

·Nucu/n nioticn H. & W.......................... . X ... 
F"n. of the Ohio (James Hall) (Nettleroth) •. 

X .... ,1 ....N."""ln h,,;:eri Nettlerotb ............... " ..... ", .. .. I····

Falls of tbe Ohio (Nettleroth). 1

Nit.uta ""81I.tll Han ..................... " .. ..... . .. .. •••• ! •••• 
1 .... I"" see Nuoulann. DR8uta.. 

Nuclll .humard"'nff Hall. 15......... " ....... .... .. .. X 

Wasbinlrton County. . i 

Nuculn "enlri<:<>Ra Hall. 11 ............. , .......... ' .. ·1· .. · X 

Sullivan Coonty (C. A. While). 

. ... 1....Ni'.Hlm,,' bellistriota Stevens. 18 ............... .. X 

Vermillion. Sullival!J Vanderburgh and I

Warrick Coonlies (0. A. While). 
N".ula'flff nnltu! ... Hun (No"ola naBota) ........ .. X 


\\' ",.t.imrton County (Hall). ·.. ·1· .. 
Nm,ulwnll .humlfrnrrnrt.12 ............. .......... .. X ..... 1 .... I.... 

S~rgen Hill (Hall). 

http:Shumard.1S
http:HarTi.on
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BILU- DIIVON­
BUN. Ull. 

' ­
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.S 
6 

1Opi{r:C::~':.3at~\.%~\~· ....,................... xii .. .. 

Opi.thoptera obUqua White ..... ; .............. .. 


. Richmond IUlrich). ix".! .... :.. .. 
Orthodeoma canaliculatum Ulrich ............•... X i .... i.. .. 


(Ulrich).
"Orthode.",a parallelum Hall................... .. X I .... : .. .. 


Madison. 
"Orthod.8ma rectum H. & W.. . .... .. ........... . iX .... I ........ I .... 


Madison. 
Orthod.sma 8ubnngulaturlt .......... ............ .. X 
 .... /........ I· .. · 


RiehmoD:d (Vlr~ch). 

)........................... X 
 ................ 


P i8 Meek .................. . •••. ! .... 1 •... X 
Wa.hington Oounty.

Panenk<, rrrdian8 ConrAd (Cardiola radians) •... i ...+...... I X I .... 
Scott County (Whillleld). . 

•P ellipt..,. Hall. 10..................... ,... . .... . X· .... 
. the Ohio, and. Clark County (James 1 

"Parncyc (18 elliptica var. o"eidentaU. Hall ...... I.... X i
1 

.... 
Oentreville. 

Pan,cyc!a8 .tonga.ta Nettleroth " ............... . X i 

Olark Oounty (Netlleroth).

~P«r<lc1Jcl,," lirata (Oon.) Hall ................... 
1

! X 'l!;'Falls ofthe Ohio and Olark County (James
H.lI.)

Pm·aeyel". octerlonii N ettlerolb ..... . X 
Fallo or the Ohio (N. tllerotb).

Paracllcla. ohioenei. Meek...... .. ......... .. X 

Clark County (Nettleroth).

Pi"n" Bub.potulata Worthen. 8................. .. 
Washington and Harriaon Counties. 

•, P.inna per"""t" Shumard. 13.. . ..... ... . ...... . i........ I.... 

OrrtUge Coun!,y (C. A. White). 

.. .. I ...."Pterin." bri.a. Hnll. It. ................. .. 

Bee l'terine • ~triaecosta. 

PtcTinea corruyat •• J.tmes (Avioula oorrurata} .. 
Wayne County (IN.mes). 

':'Plerinea ooncentrica Con..... .... ............ .. X 
Chll.rle.town • 

• Pterin'fl demi"ft Conrad (Avicula demissa) .... 
Macli$on (W. S. T. Cornett).

"PIeri""" flabellum Conr .. ] 1. ................... .. 
Falls of tbe Obio and Shelby County. 

Ptcrine" g,·."di8 Han .......................... .. 

Scott County ('ames Blilll. 

PIerin." insuet" Emmons (Avianla insneta) ..... 
Madison (Cornett). \ 

PteTinea BtriaecoBta McChesney (Pterinea striae­
co~ta) .................................... .. 


Waldron (James Hall'. 

Pte'ri'nopecten nodo8us Hnn ...................... .
= Fa Is of tbe Ohio (James Hall).
Pterinopeeten refle;ru8 Hall ..................... .. 


Falls of the Ohio (James Hall).
Pt"'oniteo "perf/.e1l8'" Whittleld .............•..... 


Spargen HIll and Bloomington (R. P. Whit­

n"ld)


Ptllchodesm . • I< W ............... . 

Falls of as Hall). 


Rh~i::g~~d(~ln~~j~" ....................... . 


80-GEOL. 

CABBOIlIFIIROU8. 

,,;.... ..;.-;
.; 

::i.. = .. 
:I ... ... .. :f 

:; ~1 ·c~ :!! 0 ~ 

..:./ ......·l .. ,. 
:::r::·.. ·::::/:::: 

.. ..1.... .. ...... 
.. .. I.. .. 

. ... 1...... .. 

.. .. I.... i .. .. 

r···· ." 

~Ix .. .. I··I .. 
X I.. ..j .~. .. .. ,.. .. 

.. .. I.. · 

, 
.... I .... 
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ounty:
Solon: "''11''(

Full. of 
Spkenbliuin . 

• 

~i;"hm:on.d ~(
T.ll~'lpmya c.n~" 

. er).
rIch ................ .. 

MltdiRon ( lrich).
Teliinomya"lI.il i .Miller ........ "............. " .. .. 

O'fr0od (M Her).
WhitU" obliquata Ulrieh ...................... .. 


(Ulrich). 

YQZ'f/c1 11;~~~~~~~~~8t~sliey)': .R~'Bh 'd~e~'~;' 
Yoldia r1ilJhentli. McChesney· .................... . 


New Harm'ony'(McChesney).
Yoldia f v,tlvulu8 II'. & W. " "." ............... .. 

Clark County (Nettleroth). 

SCAPHOPODA." 

Dentfdiurd acuti8ulbatum ami"" ................. . 

NewlJQrtllnd V'ermillio ' County'(GuHoy);

Dcntaliuni primariltm Hall, 8. " . . .. . ............ . 

Greenea.Ue. Montgomery County, Craw­

f!>rdsville, Harrison Comity !tnd Orange
.County.. • 

De>ttqliurd pritnooum; 7 ................ . 
O\."n C • 

Dentfl1ium uln, M. &; W.• 8'.............. .. 
Hlnriso ~mnty. 

GASTROPODA'. 

~Bemrophon lklobatul< Sowerby ....... . 


Bell&i{Opk~n eancellatu8Halt . ............L•••••.•• 
Blooniington and Sperten Hill (Halll.

"Bell~rophon earbonari\,. Cox. 13 ........ ,' ........ 

V'anderburgh County. Su'llivan Courlty. Or­

ange County and Vi!!<l' a.nd Hla.rrie'on' 
Countieli. ,,' 

Bell~ropkon Cra88U8 M. & W•• ]~I'" ., ........ :c .. 

l'uHivan am! Posey CornUas (C-. A. Whioo).

Belu,rophon crenMr,a Hail. .................... .. 

* IDarkCou'nty. "I ,
Bel orO' on nal.~... '.:.\.' ";r .......... .. 


eelt &; wortncil). ' 
erato .............."........ . 

a)'
~B. eroph"n gibsoni White. 11................... . 

W ... hington OtYmltY,G:reenc'a.-stJ.<! 9IndOrange
County. 

Miller, 17................... .. 

ty.
11...................... : .... ".. .. 


eJark'Oounty Nettleroth,. 
! 

SlLU­ CAIl.BONIFEROl'S.
RIAS. 

X 
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'i •.• L .. x 
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xii 
x 

::::1:::::::::
~ ... l ... ~', .. ,. ... X 
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x .... 
x 

X .. ".1.... I•••. 
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Bel~~o:n";n6~~~'t;': ...... '...................-'-. -...-".-'..1'-'._.'-'...-'-1 -'~'.lL-'-'-"1---'_ .. -'i"X'--i-'-+ 

Belleroplwn lineolatus Hall.. .. ..... ,............ X 
Roe ford (JanIe. Hall).

HalL .... ,..................... .. x 

hio (Ha11).

"u. (1) G.lnetz. 8 .......... . X 

Harrison County.

Bellerophon mo/uj Miller.. ... .... .... .... .. .. .... X 
Riohmond (Ulrich). . 

"Belieropkon monl/ort"nu. N. &; P., 7 ........... .. 
Vantlerbnrgh Connty. 

,.Bell£ropkon .wdocarinatu8 Hall. 13............. . 

New Harmony and Salliv&n County (C, A. 

White).
"Bellerop/wn patulUB HaUlll .................... . X ·.. ·1 ....
Charlestown and :-:he!/)y County.
*Belleropkon pelops Hall ........................ . X 

Charlestown. 
"'BeUerophon percarinatu8 Conrad. 13......... , , , 

ThrouJlhout the Coal Me,,,"ures (White).
Belltrophon ."bungu/tlris Ulrich . . . . . .... .•.. .. .. X ::::1::::1:::: 

IHchrnond (Ulrich).
*Bellerophon sublacvil1 Hall, 12 ......... ., .. , ..... !.... , x Xl 

SperlP(en Hill and Bloomington (Hall). Wasb· 

ington. OWl>n and Harrison Counties, 

Greencastle. 


Bell.rop/ton textilis H .. n. 12. .. .. , ............... I .. .. . ... X 

8rel'gen Hill. Bloomington Itnd Lanesville I .. I···· 

(U•• 1I). • 
Bellerophon tuber Hall. 11 ...................... .. X 
. Waldron (.Jame., lIa1l). 
..BUGania eniMOOe1!';' McChesney ............... . X 

Grltnt Cuunty. .... 11' .. ·· 

B"c(I1t,tl devonica H. & W....................... .. X ·.. ·1 .. .. 

. C1nrk County (.'1cttleroth).
Buenn;" era.sa Ulrich .................... ,... .... X .... :, ... . 


Richtnond (Ulrich).
Bue""ia expa1!8a Hall ..... ,. . .... .... . .. . .. .. .. .. X .... : 

Richmond. 
Bttennia simulntrix Ulrich ......... , ' .... .... .... X 


Richlllonrl (Ulrich).
BuUmella bulimiform.is Hall ..................... . 

see Bulimorpha blllimiformis. 
BuEimeUn cr".(!lieulnta H.n .................... .. 


_ Bnlimorpha cn.naliculata. 
Bulimella elongata Han ........................ .. 

Bee BuHmor ba a. 
Bulimorp .. HaU,12 .... .... .. ··u .. .... ! x 

Wa.hingto . 
XBulimorpkn en ioulata Hall. 12........... ,.... . 


Wasbinglon ounty.
BuUmorpktt .lollg"ta Hall. IS ................... . X 

Wasbington County.
Call".."",,1 bellatul" H!til ......................... . x 


FaU. of the Ohio (Nettien,th). 
Oall'>nefllll imitatar H, &. W...................... . X 


Clark County (Nettleroth). 

Cap"l.... rwutiro8tri8 ............................ .. 


".;e Platveers acutiro.trum. 

Oapul... equilateralis Hall ....................... . X 

Crawfordsville (Keyes). 
XC.a'Pfllu. infundib"lum Meek & lV•...... ,' ....... . 


.. '" :l 
:I., 

;::;:J 
dOJ .;::

0 
0 A 

x 
X 

X 

.. .. 1 

Crawfordsville (Keyes). 
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CapulWJ paJ'VU8 Swallow ....................... .. 

Coal lleasures (Keyes).

Oapulu8 8ulcati'nu3 K6'188 ............ , .... , ..... .. 

Crawfordsville (),eyes).

Ohittm carbonitriu8 Steven~l~~ .................. , , 
Spergen Hill (R. P. whitfield). Harrison 

County. 
U""radeUa dyeri eellulo8" Ulrich. ............... 

Richmond Hnd V.reailles (Ulrich). 
• Cyclunema bile., Conrad. 10 .. "".. .... .... .... .... 

Franklin County (Moore). Madison (Meek).
Rh'hmond IWbite).

"(Judone"", bil• ., var. conieum Miller.... .... .... 
MadisHn. 

CyclQnema """cellatum 6 .. .. .. .. .. .... .. .. .... .. .. 
Madis"n (Cornett). 

Cye!onema!luctuata James....... ........ ........ 
{JameR\. 

Cyclonema h,umero8um Ulrich..... .... .... .... .... 
Richmond aml Versailles (Ulrich).

(Jyclooema leaIJe,,,corthana Hall. 12 (Pleuroto 
muriaJ~a IhHnn) .......... .. ... . 

S}.ergcn Hi ington (.Jame, Hall). 
Harri~on gton Counties. 

Oyelonem« ",ed'iale (Ulrich) ...... .. . . . . .. .. . . . . . . 
(Ulrich)

Oyc!onem" pulckellum Mil!. & G•..... 
~ew Albany (Miller &, (,furley).

Oapulu8 ltulcatinull Keyes . ....... H ••••• H ....... . 


Crawfordsville (Keyes). 
Cyclonema .ub"nQul"tum Hall (Pleurotomaria

suoan!<ul•.!um). 12..... ..... .... . ..... 
Wa.hinirton County and Spergen Hill (Hall). 

"Cye/ora minut« Hun ......... ,....... ........ .... 

Madison (OorueH). 

Cyelora parIJula Hlll!............................. 

\'ef8HmeB (Miller). 

Cye/ora puleella Miller. . .. ... .... ... . . ... .. ..... 
Versailles C\liller). 

f'1I1'tolite8'nornatus Hall ........................... 
Franklin Cou.,ty (Moore).

CYTtolife. mognu. Miller ........................ .. 
Richmond (Miller).

(Jurtolite. ()r.."tu8 Conr.. : ....................... .. 
VelsA-ilIeB (Miller). Madison (W. S. T. Cor 

nett). . 
CyrtoUtes oin ..08..8 Hall. 11 ...................... . 

Waldron (.Tame. Hall). 
Cyril~~,;;:e~ujf~e~or.:is.te ........................ . 

Eotrochu8 COncavu. Hall (Pleurotomaria ()on­
ca\,us), 12....... .......... .. .......... .. 


Barrison County. Spergen Hill and Bloom­
ington. . 

• EU01l1phalU8 eyelo.tomuB Ball. 11 ............... . 

Shelby County.

Euomphalu8 decewi Bill., 11 .................... .. 
""" Pleuronotu. deeewi. • .

*Ew>mphalus diltjUtICtUB Ball ................... .. 

RAn.selaer and Huntington. 

EuQ7Ilphaluslen8 Hall ........................... .. 
Bee Straparollue len•• 

.; 
~ 

.,,; '" '" III
OJ " '";::'" ::.l .:::., -;; 

0 
.;:: 

;!'.l 0 ~ 

X 

X 

X 

X 

! .... 
X 

X ·.. ·i .. .. 
.... I .. .. X 

I 
X 

X 

x 

X 


X 


X 


x 
X .... ; .... 

. 
X 

I···· I "" ..1. ...
1··""1 .... 
.... 1 X 


X 
 I.... .. .. I· .... , 
I 

.... 1... · X 

X 

X 

-1- .....··1· ..· , 
. i 
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s. 
*Ew>m oth ............. .. 

Clark County (Nettleroth). 
Euomplwlus 8per"."""", 12 ...... . . . . .. . .... .. .... 

•ee 8traparollus .pergensis. 
EUf)mp~G!us/JPe"'(Jc""iB var. pla"orbifo<rmi8,.12 . .. 

~bi8:""""" ......... . 

Euomphalu88uhNl(Jo8u8 . & W. (E. rugosu.) ... . 

ThronghoutthllCoal Measures (O.A. White). 
~EUOIllphG(Jus tioga Hall ........ . 

Ch!l.rlestown. 
Helieoto'ma mar/l!nma Ulrioh ............ . 

Richmond (Ulrich).
Holq'Pea grandi. M illur & Gurley ....... . 

New Albany (Miller & .urley). 
llol~~i~~~~ardi Miller. IS ....... . 

Holopea prout".. a Hnll,12........ ..... . 

Spergen Hill (Hall), Washington County. 

'·'Ison.ma lieh". HalL .................. . 
Charle.town. 

Lio"'Jr~cif~:u"ia Bill....... ..... ........... .. 
Lopk'owpira ac'Uminata n. 8V. or val' .perangututa. 

Richmond (Ulrich).
Lopho/JPira tJmph. Ulrich ............ . 


lrieh).
• Salford ................... .. 


Lop o/JPir" ;"ultigr"ma Miller. . . . . . . . . . . . . . . . . .. 

Lo",~r!!;,!:!ohna:~lt' ..~~.~V.~~s.~i~l~~...... 
Clark County th).

Loxonem" hydraulicum •& W....... .... .... .... .... 

Charlestown (Nettieroth). 

L(I.~o1l.ema lae-ciu8eulum Hall ......... . 
Falls of the Ohio (~ettle oth). 

L"",o1l.ema "exile Phillips. 11 ................... .. 
Rlielby County, 

Loxonema recti8triatum Hall. ....... .. 
Fall. of the Ohio (Nettleroth). 

LoxP':.IiaWtr:'eIf:h~o ;;~d bii..j.iesio·wn.· .... .... I·· .. 
Loxonema "'.. eta Hall ............... .. 


... Murehisonia vincta. 
Lo.£onema m Hall. 12................ .. 


8perg~ II). Washington County.
,110: .................. .. 

see Soleni.ous lu~ifo·mis . 
•1I"eroeheil.." (?)littoAanus Hall, 12 ....... .... .... 


Bloomington. < 

.... 1.... ,· .. ·,1 .. .. 

.... I·· .. ! ...... . 

x 

X 

X 

X 

X 

X 

X 

I.... 

.. ..... X 

.. .. I .. 

X 

X 

X I .... ; .... 
I .... I < 

I .... 

.1.".

': :::J ....I
~, .. X 

X .. .. I 
X I •••• .. .. I .... , 
X .... , .... 
X 


X 


X 

X... I .... 
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C1"Z 
...:.!" .,; ; " o .:I-! OJ ~~''''' .;Ii::: r:f.!. "" '" OIl "" ]Sl~ iii 

l"g \'1,l~ 
.~ ..- .", 

;"" 1:1; . "' :&i 
d 

~ '" '" 
I:! 

~3 =- o,!( c;lOll 

z~ ~c ~ ri. a; '" ci lOll.. <II. ".~ :;;; In .... ..::c: e¢ .... " = '" "5 :::1; 	 " .; .£ ;;r: ..g""2 :: g f S ....'" "" d.9 ;}- =" I:ltS ;~ ...d;,.o::j 
'" 

.9 ,~ .... '"::x:i .. ~ '" '£: 
u 6 ,z 18 z I~ !Xl ,:s:: ~ ;;;:" AIi 

JlatJroCIIIeU.., prib>"tJ""i'll8 COR,................... . 

•ee Macfo.chilina primogeJl.ius•• 

Ma<JJ:oc/vei/U8 primige1lia ..... , ................. .. 	 X 

Vigil County, 


..Macrorkil"" ponderosa Conrlld ............... .. X 

Snllivan County and Vi"o Coullt;!' • 


..Maeroch.ilu8 vII'lltl"c(m, Ball .................. . X 

Sullivan and Vigo Coilnti(i~. 'II .... : 
. . 	 ttl<l~oth ............ .. X' .. .. .. .. ; .... 

leroth).
.• . ,ppart' Meek .................. . .... :... . .. .. I.... X 


DuhoiN ounty.

. Maerocheilin., litto_a Bllll Ofati~1L littonana).

BlGuiningtoR (JaInes Hall). 	 ~ ....I.... x I· .. · 
"Macroeheitinfl pronto"."i" COllrad (Maijrocbeil· 

UR (1) Ilttonanu8) .111...................... .. X , .... 

Bloomingtun. ,


MierO(lernR inornntflm Ha.ll ..............•... , .... x ,:::1::::: 

Ver.ailles (Miller).


Murch i."n·;" aft.,,;. un !<f. 12...... , ................ .. :K I... .
.... /...." Sp'·~l1:en.Bill (~itll). Washington County.
Murch"OJ"" bellw.,.et" Han . .. ..,.... ., ... x ........
1 :.... ,........ \ ....


Madl.on and Richmond (Cornett), Ripley I 


C,oun.ty... 

MurehuwUtff btctncta .... ......... ,,, ......... , ... . I.... 


8ee M. milleri. 

MurchiHonia de8ideratfl Ball. , ..... " ..... ' x 


Falls of the Ohio (N ettleroth). 

Murchvmnifl elegftntulu. ' . . . .... 

see Pleurololllnria eJega,ntula.

"Murch ;"'on;'" gracUi. Hall ...... , ........... . x 


Madi·on. 

Mur.h.i.,,,,i,, "'ammelli Miller, 18 ..... . x 


Ma.di",!D. 

MUle r & G...... .. 	 x 
8t Gurley).

12 ................ . 
ington (Ham. Wash­

°iii~::~ it..II ..... 	 x .... I .. .. 
Ilieinota.) • , ... .... X 	 .... I.. .. 

iflon. 
lor ....... ,........ x .. .. I....

• (Miller).
"n.12............. .. 	 .. .. I X 

•h Ingtl)n Conntt. 
12 ............. , ... . '....I.... ' !.... Ix 


1~Jlergen ). Wllshington County. 
Murch ;"oni" IIall. 12 ................ .. ... . .. , ........ 1 X 


Sp~rgen Hillll.n-! Blooinington (BlI.ll) , Wash­
~ ~ 


ington &nd Harrison (Jolmtie$.

-Mul'ehil/onia;l).ntrieo.a Ba.ll.. ...... ......... .... X ,........ I' .... : ... 


):lItdieon. 

.. ...... X .... 


Spargell Hill (Sall). , 

Nu'ticff cf¥rlella1J;ff,,'. , .. , ... , ...••.•.......• "~,,, . ~ •• 


Bee Natie&psid oo.rleya.II&, 

Nation UttQfttrna ., ....•.•.. 0+. I •••••••••••••••••• 


MUl'ehi.m.;'<1 vincta Ball. 12 (LlYxonema vinet..). 

x 
Bloomington (Ibll), 


...N<1licop.u. olp'/e'll"'''' H ft 1l.12 (:Vatiea. oMleyanlt) 

.. 81·erg~!l l~iIl and BioGmiIlgtoB (8aJl). I 

. Nah,·up... g'I1,,,,f.., Hall ................ ,....... .. .. x 


Falls of the Ohio. 


http:oo.rleya.II
http:C,oun.ty
http:bellw.,.et


47i' 

"Nabi~i!ill~~~ Meek I..........•... ; ..... ,•... ;. ;: .. x 
No Mesk & W orthe'!l, 13:. ......... . .' .. , 1:. : 

Na all,8 .:...................... :.: 
Hitrrison County. 

NatiebPlfiR,lcheeleri bwallowj13.. .... ..... " ...... 

P(!t.l~IJ.I""l!ttei ~\'hite.ll ............. ; ............... ' ;; .. 
Vijro County (C. A. Whir:e). . "I 

.. S~ilrgeb II ill.. . I 
Platllcera8 "cuttrOlitre Hall, II! .......... ",;r,';" l' ' 

O.'en ('ounty' an.1 Washi'itgton IJl)unty,
Bloomington. 

..Plat1'l~era. """'IOn Hall .... 
Cllltriesh.wn. 

r" ,,::I::::.,' .... 
........ I· ..· .". 

, I 'I

:"'1 X! ... . 

X 

X 

• ... 1.... 

X' .,.:. 

Pl«tlllJeras' oma Ulrich ............ " . 
J;'aU. 0 (IIJrich). 

Platllbems '" HaU, tl ........... " ..... " 
Madison. 

Pl«tJlCera" bucculentum H ... ..................... . 
Clark County (Nat lilroth). 

q Platyceras earil!atulII HIIIl ...... , ......... ". .... 
CharJe~town and Falls of the Ohh).

PlafJ!i'eru8'cmllpreHifum ~e t1erotb , ............ . 
.I!'aU.ol the Ohio (:-Iettlerotb}. 

"P1atllc&rrt8 conicltrri HAll. ... ,\" ..... " .. ; ... ,
Fa)!s of tho! uhio (Nettlelotb·). 

"Platu.eems ey'll,bium Hall.:..................... . 
ChilrleHow'n. 

"P1atllecrail cyrtolite8 M'!'Cbe~ney"'"'''''''' .... 
New Harmony.

<·PlatpceTn. d,,,h08ul,. Conrad ......... , ... ~ ..... . 
.C1ark County and Jennil,gs County (l'i'ettl<\­

roth). II 
Platydero. du.mo8um VIl.r. raHBPt'llum Hall ...... . 

Fftn~of the Ohio. 
"Platy"."". eeh'inatum Holl ...................... . 

CMrk CounlY (Netllerntb). . 
Pla9i!iera8 equi!oterale'Half. 8 and 10 ......... .. 

Harrison County, Monl-oe CountY', ,Craw­
fordsvilll! n,nd Washington County. 

~Platyceras .re"'tY,m: I):~1, ........................ ,
Ch rleHow'n (J"ljetl ~)., 

"Plat1/.cer(l~./i88Ut'eltum 1.8.................. .. 
n.rri.b s,Crawford8'Ville'flnd' 

Owed . 
Plat!!?e,.". ( Or!},onllchiri) J!U~ttl08'Um UlricH•..... 

E ails of the OblO (Ulrwh) . 
..Platyce,.a~ },,,/totoidea M. &: W ••.....•....•.•... 

RocklOrd. , 1 
PlatJJ.cern8 ind',anerl.m MiIl_r &: \turley ......... . 

C~atleHO'w!n (~ille ~ & Gurl!!r}.·
Pla(!LC!lrannil':nd.bulum M. & W., 8 ............ .. 

WII"bington CuuntY,Hahi,.ob Count'1IMon·· 
roe COll. lo,rdsville.' 

i\~t~,. .. ·.......... .. 
!leek : ............... . 
tlnroth) • 

rt fu.'!~;'\<V'lirte),:iij"iii: 
. son County" . 

Pla9i~era.' lluiitqueBi"url.tum UJri'eh ............. . 
~'aJls of the Obio (Ulrich). 

.. 

.." I 

I.; .. 

,..; .. 

X' .•. 1.... 11 .... 

. ... 1 X I ""['1'" 

.. .. X .... .. 

I... , X 1 .. II .. .. 
X 

X 

X 

X .. ..II .. .. 
': li.:J:::' 
.. .. 1.... \' ... 

.~'.. IX I.. .. 
.... I.. " 
X 

:X 

X 

X 

X 

X 

X 

X 

I .... 

X 

X 

.. ..I .... 
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xPI~~k"O';!::::; lhierotii): ................ .. ..~[.--
P aR 8crratu lrich ... .... . .. . ... . ..... .. X 

(Ulrich). I 
..PlatyceraB au "ndatum Oonrad .. ' ........... ' .. . X ...+..

Fan. of the Ohio. 
Platycera881/mmetricum Hall.................... . IX
Clark County (Nettleroth). I 

"Platyoera. thetis Hall ........................... . 
 :::r:: ...+..
Fall. 01 the Ohio. Cbarlestown (Nettlerotb). .... Ij.~' ....Platyceras uncum Meek & Worthen. 8 .......... . X XIX 

Harrison Csunty and Orawfordsville. 

.. .. X :::r::"Plait~1I~c~e~r~.a~8~"'xent.~r~i~CO~8tt~~~m.~,!C,~~O~t~).d ................ .. 

"Platystoma hem' all ............... .. X I...... ..


Delphi. 
Pla81~~rc~u'ifr;(::lllei:oth,.;·· ...... , ..... ,.. . . ... 1'1 X .... \ ... 

Plat)latoma lineata val'. caUooa Hall .....•••..... .. .. j X .... , 
. G ark County (Nettleroth • 

Platyfttoma niag"renae Hall. 11 and ]0.......... .. X II .... .

W..ldron \Hall) , Madison and Carro I 

County.
Pla!lL8toma p/ebeium R., 11 . .... .... .... .... ...... .. .. I.... X I.. ..

Waldron (J. HaW. 
Plat1fotoma tI.rbi""ta HalL ....: ................. . X ·.. ·1........
I! aU. of the Ohio INettleroth). • 
Plat1loto17'" turbin"ta val'. cochleata H......... ;.. I •••• X ............ 


Loui"ville. Ky. (Nettlerotb).
'" . lings,11 (E. decewi) ..... I.... X 

ettlel'oth).Sbelby County. • i 
IXNettlerotb ............... i .. .. 


lerotb).

nrad ................ .. 


•eo Cyclonema bilex. 
"Pleurotomm'ia carbonarill8 X. & P ...... X 

Vu.nd~rbur!Ch County.
Pleurotomaria conca"u, Hall,8 ., ...... . 

P i,I!!................. .. X 

pargen Hi ashin..non County. 

~Pleurot01l1rtria e ellanu·a Hall, 12 (Murchisonia
elegantula) . .... .... . . ............ . X 


Bloomington (Hu.1I)
"Pleurot07l1aria ella Han ....... , , .............. .. 
 ·;l..Delphi . 
..Pleurotomaria {!rfly".llenm N. & P............. . 
 .. .. IXVanderburgh County Bnd Vigo County. 

X ........
Pleurotoma'l'in humili. Hall. 12 ................ .. 

Bloomin..ton and Spergen HilI (HaIl). Wash­

ington County• 
•Pleurotomaria hoy, Hu.ll .. ' ................ .. X 
 ,Huntington.
•Pleurotomari" .dia BIIIl ................. : ..... .. X 


Huntington (H!,lI).
Pleuratom""ia imitlftor Han ......... ,... ..... . X 

Obarle~to ..n. Fall. of the Ohio (Hu.ll). 
X·Pleurotomarin loo.na Hall ..................... . 


Charla· town and Bartholomew Oounty.
•PleU1'otom"ria lvcioo Var perfasciata Hflll, .... X 

Falls of the Ohio, Clark County (Nettleroth).
Pleurotomarifl lea'Dernoarthana ...... , ..... , , , ... , 

Bee Cyolonema leavenworthana. 
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·Pkurm-r>« meekana HII'll, 12................ . .... 1 x .. ,' ... [.. :. 
S}!ergen Hill and Bloomington (Halll,Wash· 

mgton (Jounty.
P'wrotomaria mitiqata Hall .................•... .. ,. I· .. ·
...J~' 

R cklord (James Hall).
*Pkurotornar>« ..od.ttlo8triata Hall, 12 .......... . , ... x 


8pergen Hill and Bloomington (Hall), Wash· ··1 .. 
ington Countf. :j

·Pkurotomaria ocddeltB 0 .. 11 .................... . x •.•• 1:. .+.. 

Delphi.

pkurotomaria piasae'Mu Hall, 15 ............... . X i····
·.. ·!i·· .. I.···Wuhinlrton Count:!', i 
Pleurotomaria procteri Nettleroth .............. . X ····1··;


Cl"rk County (Nettleroth).
PleuTotomaria rotund"!a ....................... .. ::.: 11:::: 


see Pleurotomaria subglobo~a.
•PkurotoflUlria shumard. M. &; W., 8............ . . ... 1 X i .... .... 


Harrison County and C avilla. 
<:<Pleurotomaria r&d. 13 ......... . .,1.... • • • " I . • • • X 

Vanderburg ite).
Pleuratamada t ., Han .......... . I ... , X 

(Hull).
Pleurotomaria suballgu/atttm Hall .... , .......... . .... . ... 1 . ... 

Bee Cyclonema 8ubangulatum Hall. :1 

Pkur~!~":i~ri;~t~~':f~)b~~~.. ~~~~: .~~..(~~~.~~o~?~ Il 
XIi 

Sparren Hill and Bloomington. "'l'" .. 
"Pleurotomaria .,"com • COllrad ....... .. X . j, .... -... 

.. .. \.... 

W BIson's Station and fthe Ohio (HalI)' ':L .... 
Richmond. 

j 
I , Pll'tlrotomaria 8tl.beollica. II ................. .. X 


Pleuratomaria BtDQU077a"a Hall. 12............. .. .... I.. · .... Ii .. · ... .' X 

Sperll'en Hill and Bloomington (Hall), Wash. 


ington County. 

~ . tabulata Conra.d, 10 and 13 .. 4.4. 

X 
•Vigo County,and Posey County ''!i-'" 

Pleurotoma"ui tntiliqera Me. k.... ' ............ . X! .... 
WIl.hinjl'ton County.

Pleurotomaria tri.lineata Hall, 12............... .. 

i"pergen Hill (HIIIl). \\ nshington County. ::::1::::Pkurotmnaria tro,.idoplwr" Meek ............... . x X 


Ver8RilIes (MIller). Madison (W. S. T. Cor· I 

nett). 


XPleurotomari.a t"rbi."i!ormi. M. & W., 13........ . ...+.. 

Vi/w Count,. (C. A. Wh tel. 

Pkurot"?lwria f1ad08ff H ....................... . .. .. I .... X 
. Rockford (Jflllle. H.. II) • 
.~Pleurotomarin 100rthet,;, Hall. 12................ . 

Sperll'en HiIl .. nd Bloomington (HaUl.WAsh· 
ington County, Monroa and Harrisun 
Countie~. . 

P"lllPhemoplli.luBi!ormi. Ha'l, 10.............. .. .1 •. .. X 
Newport (0. A. White). 

.... 1Poll!Phe""'IISi. I""u."illae H. &; W•............... .i ... 

);'8011. of the Ohio (\ettieroth). 

XPolvphem0'P.i8 nitidula M. &; W • n ............ . 

Vermillion County (C. A. White).

Prot"uJarthia catweUata Hall .................... . x 
(Ulrich).

Prot01Cf1rthin ."hcompre..a Ulrich ...... . X 
Ve.-aille. !Ulri"h).

RapkiNtnnw. ric/HI/Ond....U Ulrich .............. .. x i ••• , ...1 .. 
Richmond (Ulrich). 

http:Polvphem0'P.i8
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.&flpingQRtoma riekml(Jn~ :trlpi<ih•....... , ..... X .... 

Riehmo d mlri~h).


Beil.izo!"I.n,""IlI1lQrei t}lrich ....................... . X 

R.ichmond (Ulri<!h). , ' 


BOJe..i.<l>,.t p'a"rocheilUII) ",.tUnlis M. \I: W .. 13., 

Ver.milhon Oount" (C. A. While).


BOJe..i!dU8 !u8ijQrmis. HaU (Mach~och~lIuB ifuai­
(orlm.). 7........ , ......................... .. .... 11 .... 1· .. · .. . 

V"ndeFbtlFgh OonnlY. 
Soleni""". (illucrochftl".) ,.aludintl~fo'mis Hall. 

la .. ' ................... ' ............. .. ·· .. 1.... ·11.... I .. ..
Vermillion Connty (C. A. White). 

, .soimismJ.lJ f (.l1acroc/l"''''',,) primig,h.uw Oonl&d... 
(e. 1\. White). 


!J!roekO'llf'ma m"'li.o......i. Ulrich .. ,', ......... , .. .. X 
 :::: i::::,::::I:::: I:::: 
Madison (Ulri"b).


*StrnpaTQlI".len8 H.,II (E. lend) ............... .. X 

R.ockford (JaB. Ham. 


·StrflWPro!lu8 plunidQro",lis M.·& W.............. . 

Orange County. ' , 


SlmparQUu8quudrivolvisHall ...... . , "" .... ,.,. x 
Washington C"unty.

*Strapm·oU..8 spergcMiIl Hall (Euomphalu8BPer­
gon,isT . " ........ ..... . .... , .......... .. X 

Spergen Hill. Greencastle land Monroe 
Coutlty (J. Hall) . 

.81""pa rollu••peru.".i. var. planmlbiformi8 Hall. 
(E. "pergan,i. vltr. plltnorbil"rtniB) ....... . X 

Bloumillgton and Spergen Hill (J. Hall). 
I.8I1rapnT"U". sJ>irorbi. Hall (l!:uolnphalus .pi· , I 

rorbi.) , ........... , ....................... . X I .... ' .... 

Rocklord (.rama"Hal\}. I 
:8t-r.ol'hOldlllta CIlv/u'!IJ"'''' var. diltiUlnctu8 Hall.n. .... I .... 

Wal.lron (Jltrne. Halll. 
&"p!lII.tpIU8 C/ld"'!i01llUB HItU, 11•.. , ........... . .... I.... : . ... ,.. .. 


Walolcon (J. HI1I1). I
Stf'Oph".tyIWl var'''',.. u..n .... ,., .............. .. X .... ... , 


FnH~ 01 tbe Obio (:Sett\oroth).
.Su/",lite. bemtlicti Miller. 17 ............ , ....... .. X 

'Franklin (Jonnty. 
:J._"ocheilu8 co.r"num M. & W •• 8 ..... .... ,i ", . X 

H·arri,on County.
Temn<>cheiiUlt niotens. M. & W .. B•. ............ .... I X 

iHsrrison County,
rp,.""h",,,,,,,q 'rectilt,!.rn Ball ....... , ............. ' ...., X 


'FHlb "ftbe Ohio (Nattler,,~b). . 

'JIN>ch",,"mlf v"""cilltnft Ilnll & W.............. . X 


. F"II· "fthe Ohio (Nellierutb). . 
fJr.uUidilum in.Ii",,,,,,,,,e Miller. 17•.. , ..... , .. """ 


Fayette (Jounty.

1'rll/Jlidi;,m madil<onen8e )I iller, IB, ............... . ..\. 
.... :1 ....Madtson. 
:nwl>o .In.rm...../i,de Verneuil ....... , .. : .... j X .... I .... 


Clark County (NeltJeroth). 

1 

PTEROPQDA. I . 
X'{!o1eo.;!w,l61ii"ulu8 IIall.n ......................... '." "I' ..·1 

.... 

W...I4ron. \ 

-GokoilJ.' lenuieinctus Hall (Co!edJlri~ telllli· 

cin~lu8) . ........ ............ .. .. I .. .. x ....
·.. ·1

,Fa;lIs ot' the Ohio andCharlestowD (H"m. I 
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Co..~la1'iOi C1'(flcjO o""~~" .......... . 

Grltwtordsvill 

CqnYJaT;(1'lf( . ~r•.... ,........ " . X 

\' eroal I 'er). 

Coog(:::;.~~~ Uill()li ·G.ia~yy.······ ....... . 
CO..~J,"i" in!~.qu",.. H .. lI. H ........... ,....... .. X 

Waldron. ' 
Co..",(..rilt interlozta MIIl(!r.18................ ' ..

West Puint. ., . 
·Oon'liaria 1"i~"01Iema Mee!!;, (! ................. .. 


Cia k County
"Co",).l"rio ,,,i.,01lrie1l8'0 Swallow, 8I'Il(llQ., .... ' 

Harrisol, County, Wa8hinQ'ton County a,nd 
Ellettsvill... 

·Oon1tiari(1 nitf(JnrenffifJ Ha.ll ............... ..... , 
Grant County iwd WRhlron. 

~Conul"ria newberry; Winchell. 8.... , ...... , ..... 
-Harri.on County and New AIQ/l.\lY, 

"CoW~id~~g~atlrisulcuto ('I) Miller............. .. X 

"Conuh,rin ."bcarbona·,i" Meek & Worth",n. 8, .. 
Harri.on COUllty, Washington Cou~ty Il,nd, 

Crawford"ville. ' 
Conul"T;" ."bul,,!a Hall, 12....... , ............. .. 

, Alton (Hall). 
Conula ria 81,erfl"'8i8 M. & G.................... .. .. .... ,.... 


Spe'gen Uill C\li11er '" Gurley).
Huoh/he. (lc"leflt". Unll (Pugil\culu~ ac,.leatllll) ....... , 

Rockford {J"lllce 1I11111. 
Hu • (?) dubiu8 M. &F ................ .. 

. ~ailles (\1. & F.). • 
. . M.&F......... " ...... . :1}. 

ea(u"H..... ........ .. 

'l~·tacqli,tq. 1\,pq.n>ll~l).. ::::r :::: X X 
Scott COUllties (Willtfield). 
it} (NettleFoth). ' 
Hall.... " ..... ...... .. .... ::::If::: ::::1·l'"neac~lite•.IV!RUrel ;, IIaU ,................... .. X 


Btl<! l':tyliola fi ••urella. 
l''lltlaeltliVR flu'"",,, ........ " ................ ..


""< Conpbi~olitilB Jiexuo.us, 
·l'enta~ul it •• riel""""d""HU, MiJler , ............ .. '~'fr:::: ::::1

Richmond (Miller) \11 ..11)

T'IIt.f:r!e"UteH 8M/ar(ffJrmu, Hall .................... . x 


Glark County (Netrlernthl. 
"l'~rd"c,dite8 fe"uilltriatlts l\!.• .)i; W.......... . X 


ltichwnnq.
l'etl,t(lCulite8 nWII'l1\,C1I'!is Ilall, 1\, ........... . X 


1,>elaware County. 


ti 

CI<1PHALOPODA • I 

.A.8C~ra"indfrnemi. New~lL .... .... .... .... ~ .... X 
mlphi (Newell). I' X .... ,.A."'irJ~tifN~;;~W) B61l.." .......... " .. "." "x'" 


Ovrt"cern. limn""..... ~U1el!." ............ . 

:l\ic'l\moI\d (Miller). . 

CARBONIFEROUS. 
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0II..tocera8 howa..d. Miller, IS .... "'''' .".,' ",.
St. Paul. 

Ortrtocerait indianen•• Miller, 17 , ........... " , ... 

t;t. Paul and Hartsville. 

Ortrtocora8 lamellatum, 6, ... ...', .... " .... " .. " 
Madison (Cornett).

*Ourtoeera8 oliioensis Meek. , ....... ~ ............ . 

Cbarle.town. 

Ovrtocera. ten"i8eptum Faber, . , , . , , . , . , ... ',. ,',
Versailles (Faber).

Ovrto....a. thomPBfYlli Miller, IS, , ... , . , •.. ,. . ... ' 
Fayette Oount,. 

Endocero. awro~,mat..m 1 Hall .. , , .. , , ... , . , , , , . 
Richmond {Miller}. ' 

"Endoceras magniventr'Um 'HalL .. " ... , ..... , ... ,
Madison. 

"EndOccra8 P1'oteiforme Han.............. , .. , .. .. 

Franklin Oounty.

(}om'Phoc...a8clarki MUler.17.. :................ ' 

Corydon (Miller).

G01/!1!hocera8 indian""••• Miller &; Faber. , ,.. , .. 
Ver~aille8 aod Madison (Miller &; Faber).

(}on'1'.hoceraslinearis NewelL, ............. " .. ' ,
Wabasb City (Newell). 

(lo",,{,hoceraR minum Beecher, . " . , , , , ,. ".""" 
hils of the Ohio (J. Hall), 

*Gomp/wcerus Qvi/o,.,ne Hall """""'" ,,', "" 
Charlestown (Nettlerntb).

(lomplwCl'lras projectum Newell .""., .. ,,', .. ,.
Delphi (Newell). 

"Gomphocera8 rapltanu8 Hall,.""""", "" ,,',
Cbarle.town, 

':'Gomphocera8 Beptore Hall. 11 , "'" , "',' ,'" ,",
Delaware county. DeJ.vhi and Wabash. 

'(lomphocera8 sub(1racile Hall , .. ,",", ..... ,',. 
", , Delphi. Wabftsp and CbA, town. 
'lxf)CC::::t::t"o· 'S;enr: 'cNetiie: 

roth)
OO1>lphoceras wabash....si. Newell. 17, , ... , , , , ,., ,

Uelphi (Newell) Wabash County.
Oanifttit.s/n'OItmenllu, Miller, 17, •••• ,. .,., .•. ,

Brown County (Miller).
(lon'ntitea di.coide:u8 Ha.ll ' ..... " ....... ' ........ 

Fans of the Ohio (~ettlerotb).
Goniarit.sll....n. Miller,18,...... , .. , , , .......... . 


New Albany.
Goniatit•• (1reenca.tl".... Miller &; Gurley, .. , .. ,

&;Gurley). 
(Joniatites .... , .. " ... , ............ , .. . 

se.H.I • 
Goniatitea MiUer,17... .. .... " .. " .. 

Clark County (Miller). 
~'aoniatitea ixion HaU _, .. " ... , ...... ' ....... " .. 


(,1. rotatorius) Scott County and Rockford 
'(J. Hall).

<'(Joniatite.l/Jon; M. & W........................ .. 

Rockford (Meek & Worthen).

·Oom'ahte8 owen; Hall, 10........ , .............. .. 

I:;cott County and Rockford. 

"Gooiatit•• Owen. val'. parallelus Hall., ..... , .. ,'
Rockford (J. Hall).

Goniatites rotutoriU8 de Kon ? .. , .... ' ......... .. 

seeG.lxion. • 
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~ 1~~'"" J'""0" CD;j = "C 

~.5;~ ~ ~ ~ 
~~~,; ~.~ 1 ~ 
~§ ~J 5j ~ ~ 
~".a !:J: ~ ~ 

OlfrW.:id~~~t..mHall.ll .................. · .. ·1 ........ ] x I'I"'~F'~~-------
Oyr(T~~h~~:~~:\~e~':'Ri'CbmO;;d'(Miii';rj'& Ix 

(Meek). . 'I 
"'UuTooera. elrod. White, 11 ............ . ......... .... 
"Oll;:~~~ Paul,andDelawareCounty., 

Rockto.
QG"Tocerao indeg".. " Meek........... .. 

Falls of the Ohio. 
"(lurocerao spinoR"'" Conrad ............ .. 

Logansport. 
(Jllror.er"8r Tock/orden,;' M. & W....... . .... .... 

Rockford (Meek & Wortben).
Hel£ffmerorera8 caeabi/ormi. Newall, 17... .... .... 

Waba.b County. 
Hexam-rOf!era8 ,Iel"hicolum Newell. .... ... ..... 

Del pbi (Newell). 
K';ono<'era8 column""e naIl (0. columnare) .... 

Waba.h C,ty (Newell). 
Kio..oc.ra..tri.cn.&W.(O.strix).17............ 

Wabasb City (Newell), Dulpbi and Grant 
County. 

Lituite. bickmoreanu8 Wbitfield,17 . .... ...... .... 
Wabn.b Cuuntv. 

L·iluit•• IIra/tone""i. M. & W., 17 ............... .. 
Wabasb County. 

"Litu1.I•• mar.h.i. Hall. 11 and 17................. . 
Wabnt'h County. Dala' are County.

Lituw ","/tico8tatu. Whitfield, 17............... . 
Wftba~h County.

"Nautilus clark",.u. Hall ........................ .. 
Spergen Hill (Hall), W8sbington and Tippe­

canoe Counties. 
Nau.tU". (Solmachi/us) collect1<8 M. & W......... . 

8ee i'<olcncbi IllS eoll~ctum. 
it< Nautilus co",,,..u., 12 ". .. .................... .. 

8Pe'r mnocbilu. coxanum. 
"NautiluB <I,poTatus Cox.......................... , 

Vanderburgb. Clay and Vigo Counties and 
Hreanea.tle. 

N"'util1JB .Iigonu. M. & W........................... 
Bee 'frelnfllodiscus digonus.

NautU .... /orbe.i" .. ". McChesney,lS............. . 
Newport (C. A. White). 1 

Nautilu. ",,,xim ... Oonrad ............... _. ...... .. .. 
Fall. of the ohio (Nettleroth).

Nautil ... mi.8ouriewti. SWflll?I:~ ............. .. 
Fuuntain Connty (C. A White).

'.'Nautilus ocM.dentali8 Swallow.................. . 
Dubois County. 

Na;,til,.. oce""u. Hall. II. ........................ . 

.... 'I·· .. '1 .... .... ; 

1. .. , X I' ........ i i 

.... I .... II .... !....

I 1 
........ X I .... 


: 
.... ;.... X 'I .. .. 
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.. .. I ....I 
.... X .... i .•.. 
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. .. 1, x 

.. .. I X .... !.... 
I, 

.... 

.... ... .. .. 

X , .... ' 
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........ 
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,
' ... 
I 

.. .. I', X .... I ........ I .. 

I 

. ... 1 X 

.. .. I X 

.. .. I 
1 

X 

X 
1 

.... 1 .... .!., .. X 
II' ."I'...... .. . 
I 

':" 

.. .. I 

..I ... 

X 

X .:::1:::: 
X 

X 

..I .. .. 
·.. ·1 .. .. 

X ........ 

W"ldron. 

q Nautilus /.lanorbi/ormi. M. &: W............... .. ....I. .. 

j 'ubols County. 1 .I. ~.';'Nauti&,.. (""'ptaceras) rockford...... M. & W ... 

.. .. r .... 1 XRuokford (Meek &: Wortben).
Nautilus trisulcat"• .M. It· W.................... .. 


8f!e Trematodlseus trisulcHtus. 
Namil... \ moe".) tri.u M. & W............ . .. .. :::r::1 X 


Il()~k!ord (Meek &; hen).
Nautilus tOi... l",ei M. & .. 13........ . I .. . ... I ......... 


Bee Temnoehilus winslowi. 

http:tri.cn.&W.(O.strix).17
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cerna t_illl~m Ilall, 6...•. x 
n (W. !$.T. Oorll-ett). 

"ml/CU. i:lalL ........................ .. x : .... 

n. 

"Ortht>Ce1'<I' annulatum Soyerb,.l1 ............. . X i •••• 
Newton Ccounty,Grant County, St. Panll\nd 

Hartsville. 
OrthoceroB bilin.atun" 6 ......................... . 


Madison (W.S.T.Cornett).

Ort"00.,-a8 ealtilOelltlUliR Miller & Gurley ....... . ...... X ::::1:::: 


Clark County (Mil or &: Gurley). I:"
"Ort!ocera8 d"vatum Hall ...................... .. X 

North Vernon. .... I· .. · 
~ Ort/werta. eolumnare Hall, 17.................. . X ..·1 .... "'j:."1


Ilt}e Kiono<!eras columnare. 
" Ort/weern. erebe.eens Hall. II .. . . .. .. .. .. . ... . . X .. .. I 

Wabash Connty. Grant County, Delaware I"! 
County, Mh.mi Conn!:!, and North Vernon •. 

"OrillOcerns crebristriatt.m M. &; W. ........ ...... I.· X -1-.

Waldron. 

O,·thoeeras e]Jigr"" HAil, 1~.......... . ..I X 

Si.ergen Hill (HaUl, Lanesville. 


OrthoceraB exp"1U<um Meek & Worthen, 8 " •••• X X
.• 1 

Ilurri.on County.
Orlhocep'H /ranklinfflB8 Miller, 18 ... .... !i.. .. X 

Frankhn \ ounty. . IOrthocem. gorbyi Miller 18..................... .. 
 X 1["Fr"nhlin County.
Ortho,·era. (eu· orth oeer".?) h"'lW"Vcren.i. Foerste . X.... II·Hanon!r (Foe.. te). 
oOrthoceru. heterocinctum Winch...... , ......... , .1 .... 

Rocklord 
Orthoceras icar... Beecher....................... . 


Rockford (J. Hall).
Orthoeer"8 (eu-orthoeera.!} ign<>t..m FootsIe ..... X 


Hanover (Foe"te). I
*Orthocera. imbricalam SowerhY................ . X : .... I . . . . 

St. Paul. . 


OrtlweeN8 india""""" Hall ...... . 
 x 

Rockfvrd (.J. 0",11).


Orthocer". jUfI..um Hl\Il. ....... .. X 

Madi~on \W. S. T. CorBett)


Orth"c£1'''. !ongioomeratllm Hall .. X 

Waldron. 


Orthoc...". '. Vanux~m. .. .. 1.... X 
aocklo 

1 

XOrthccera. 11,11 ............. .. ........ ,! ....... .1 ... 

Waldron. 

Orth."c...,,> mohri \{ iller .................... . X ...... I ;' .. 

V.m.i11es (MiJler~.


Orth,)c","". ob.tl"UCt"m Newell, l7 ............... . .X 

Wabash County (Newe,\l).

O'l'thqc""o,. rillidi..m H .. lI, 17.................... . X 
Peru (Newell),Wabllsb. County.

*Orlhocera. 1'UsJu..188 M~Chesney. IS............. . 
. 1Il11H6De. Newport. Lodi, M,,·om. Gray,ville, 


Ne~ HarIll<>JJy,Newool'g Q,IlQ. Viandi\rblQgh

County.


"()..tiI,_tl8.4"...t"wr Hall. 11.......... " ...... .. .. x .... i.... . . . . I . . 

"'.1<\,on \J.Hsll),Newton CoulJty ~d Cltr­

.911 eOypty. 
!I .... .. ..I.Ort;;d~~:,rw.t if:CEi;'n'';it'C' ....... '. ,,. . ... . X 
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"OrthnceraB:8ubMlIc<41atu,m H~ll.ll .. ,., ....... ,,'

;8t.Paul B,nd Waldron. : 

·Ort/weer". Hulmlalu'I1I llall........ ,.... ...... .... ...,
Waldrun. . i 

*Orthrl('pmv/trix Hall. 17.... , .................. .. 
,Bee Kinooerns strlX. . 

OrtTwee",. unio""""e Worthen, 17.... , ....... ,.,.' 
.. Wa?asb CO'!'!t,-.(Newell). ' 
Orth()t:~r(1R lDht·h WInch•.. q ••• 4 ............. .,. 


Rockford. . 

OrthOCe1'fl8 ,cinch.IU M. &; W ........ .............. : 


.Greencastle. . 
Orthoc,rn8 (Actinace,.",) gou1!lli Foerste ........ . x 

Hanover (FoeTste). 
PtY4ttl.mef"OCerHII'IJlirftm Bn.rraI\de ........ , ....... . 

Delphi (Newell). , 
PhrHfllllucer". "nyu.tum New.ll. 17.............. : 

Wabush County, . 
~Phrrrgmoce""8 el/ipticu'l1l H. (/I; W •. .............. 

:Clark Couuty. Urant COII-nty and Waba.sh, 
Cttunt)'w 

"Phraymoeera81inearis New.................... .. 
W.ba,h County. 

*PhrngnWCf"r"8 n"stor Hall, 17 ." .............. .. 
.Hmnt County. Mnrion and Monon. 

"Phr"ymrwerfl8paroum H. &; W................ .. 

Urant County 

Phr'!llnWceraH prQjcctum Newell. 17.......... .. 
Wabash County 

Phrrrgmooer"8 malshU M. '" W................... \ ... . 

JelfeTPonvilie. , 

Bemd'f!era. cl",.ktm8e Miller &; GurleY. ... . . . . . . . ... ; 
8aml'"on 8llTings. Clark County (Miller &; : 

Hutle) . 
. Soleni"·"H rocAjordense Miller, 17, .............. .. 

l:I.nckford . 
.SolenoekU". henryviU"n.is VI.lle G........ .... .... ... i 


.Henryville (Miller k Guney). ' 
&len()(:hilu)1 roekfordena8 Miller . ................. ' I 

Roek">r'! (lliller). 
St"~p.t"di.",,. indianemi. Miller. 18............. .. 

IV eot Point. . 
*TIffI"wcheilw< eQXonNm ~ieek.& W"rthen. 8..... 

,Orange County and Vrool\cutle. 

Tef1lnoehfl"/". n,ot"""o M. & W., 8 ...... , .......... 


Hl\rri8/~n CQUDIY. 
"Te,.,,,,uch,,ilu. winolowi M. &; W. (NauUlus win­

.Iowi) .. ' ........................... .. 
Dltn\'ille and DuboIs Cnna,ti<ls (C. A. While). 

1.'remntodiHcwr digu.."" M. ik W. (Na.utilus 
dil.unu.) ...................................... . 

Je.ckoon County.
Tremntudis"u. tri.ulcotue M. &; W. (Ne.utilus 

tri.ulca!u,,), ... , ......................... .. 

ord (Mef'k k Wo'l'then). . 

,in~nse McChesn'lY, 17 ........ . 
ty.

Tr eriM.kW................... .. 

. MJe G) r<>eeras baed. 
''''Jlrochocer''8 wnttlr...""""., 11 _...... _........... .. 

'W.aldron (H.all). 
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OL.ABS (lIlUSTACIiA. 

PALEOSTRACA. 

Aetdaopi,lJlmbriata Hall, 11., .... , ,., .... , .. ,..... 
Waldron. ' 

Asap!.... gWall De Kay. 6. (Isotelu8 gigas) ...... x 
Madis..n (Cornett), Ripley County. 

AsaE!.'" mep,illl..s Looke. 7...... ' , .. , .......... .. x 
Ripley (,Qunty. 


~OaIY»l.ne blu"'.,.bachii, ..... , .. ................ . 

8ee Calymene n iagarensis. 


Oalllm.... na""tll Ulrich .......................... . 

O.good. Ripley Connty (Miller). 

°Oa{'I!.m.". niagnremia HaU, 11 (C. blumenbachii) x 
Waldron (Hall). Wabash County, Jeft'enoD 

Count;YJ.,Fayette County. Ripley County,
MiamI c.;ounty nnd Madi.on. 

Calvmetwl callic~hala Green (0. eenuta) ........ x 
Richmond (Meek). Franklin County. 

Cal~~if: rr~:r: g~roe~H8ii '& Chi.rk): ........... . 

Calym_ ."",a"'a Conrad. to ..................... . 


_ U. <'allicephala.
CeraUMt. icarus Billings .. , .................... .. x 

Richmond (Meek).
"Cerauru. «('hetrurus) niaflarensi. Hall. 11•. , .... 


Waldron and Marion County (Ham.

"c".,haftt)'" cArial:lfi Hall.l1 ..................... .. 


-Waldron. 
Carcilt(}IJOma i1Wffi8 

Kokomo (Clay 
Oa~<'ino...ma ' ypole .................. .. 


Dal!~:f,,~~,;;;':n':!I~~: ...... , .................. . 

.... Dalmauites oo1"y\'8o.

Dalman;,a pleione ................................ . 

8ee Dalmanites plelone.


Dalma..ia Iim"luris ... ........... ~ ............... . 

Be. ))alma.nite~ limulnru•• 


Dalmanite8 onehiop. var. ool>rinu8 H. & C........ . 

. Fall~ of the Ohio (Hall & Clarke).

Dalmanit.8 (00ro""7a) af1le,·tanB Conrad, ...... . 
Fall. of the Ohio (Hall & Cla.rke).

Dalman.tes b'cornw Hall.n ..................... . 
Waldron (JAmes Hall).

Dalmanit•• c'fr-l.yi Meek, 6 ..................... .. 
Madi.on «('ornett).

Dalmm.ite. (GAaomop8) .a/wso Hall....... .. ... 
Falls (the Ohio (Hall.l1 Clarke).

"Dalman;t•• lino...lurtl. Green (Dalmania Iimu­
ll1rus) ........................... , ... . 

Madi.on and .Teffer.on Counties (Cornett). 
• Dalmm.it•• mi,,,...,.... Green .................... .. 


Loui.vUle. Ky. 
~Dalmanite. ohioe",,'" Meek & Worth.n .. 


Madi.on and Fall~ 01 the Ohio. 

Da/manit.. (Or1lPhaeus) plieone Hall (Dalmania 


pl~ione) ............................. .. 

Fall. ol'tbe Ohio and.JenuingsConnty (Hall

It Clarke). 

, 
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mite8 Pleu1'Q1}t""lI~ Green .................. . 

i.ville. Ky. 

all.l1................. .. 

I) • 
• ll................... .. 


ameR all).
EncrinuTus punctatUB Wahlenberg•............... 
i.....

Hanover (Foel"tel.
EUJ)1'001)8 coll.tti White,13....................... . 

Vigo County (White).
Eurypteru8 kokomofJn8i8 Miller & Gurley•........ 


Kokomo (Miller &; Gurley).
EU1"lIPteru8 laCU8tri. Claypole................... .. 

Kokomo (CIaypole). 
':'Homatonotu8 delpkinocephalus Green 11........ . 

Waldron (James Hall).
IUaenu8 arnbifl.uu8 Foerste ....................... . 


Hanover (Foerstel. . 
"Illaenus armalu. Hall. 11. ..................... .. 

Waldron (James Hall).
Illaenu8 da1ltonlfn8i. H. & W.................... .. 


Osgood (Foer.te).
IllaenuBin8ignu. Hall, 6......................... . 

Madison. 
IUa .. nu. madiBonen8i. Foerste ................... . 


Osgood (Foerste). 
"Illa.en1t.ioxu.. Hll.lI. 11.......................... . 

Renessalear &; W&ldron. 
" IBotelus gigas .. .............. : ................. . 

•ee Asaphas gigas. Richmond. 
L·ieha. boltoni var. Gcddentali. Hall, 11••........ 

Waldron (James Hall). 

f::::::::::::::::.·:::: 
Gurley)·.

"Phacops bujo reen............................ .. 
. Charlestowu. N. Vernon &nd Falls of the 

Ohio (Miller & Gurley). 
P o~ro~ir:lfl&'tg,.rkey: ........ .. 
P IUB.6.. ...... ...... ....... ..... X 

adison ( ornett).
"PHllipsia bufo lIf. & W .,10.................... .. 


Spergen Hill (Whitfield). Cra.wfordsville. 
Ja.cksonville a.nd Harrison County.

PMIUpsia doris (Ham! Wincb. (Proteus doria) .. 
Rockford (Herrick), (Hall).

• Phillipsia merameeensi8 Shumard............. .. 


. Kl~~i~~~:............ . 

Wa.shington.

Ph inch................ .. 
r "rrick).

PMllipsia (Gri(fi.thid•• f) 8a'!llamo""nJliIJ M.& W. 
Perrysvilleb'Eugene,Lod.,Silverwood,New­

port and ubois County (C. A. White) 

31-GEOL. 
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; ·s:I 

I~ 
hides) s.citula M. &; W.,13 ...... 

ne, Lodi, Silverwood Rnd 
White) • 
.Morrison,8................ . 


... y ................. .. 

ProElus ark............. .. 


Fal larke).
Pr()~lu. .. .......................... .. 

Falls ofthe 0 io (J&8. Hall &; J. M. Clarke). 
~PrQetu8 craa,nmarllinatuB Hall .................. . 

Falls ofthe Ohio (Halll.
t P1'O~t"8 c"rvimarllinatu8 H. &; C.. ..... ..... . ... 

. Pendleton (Hall rk).
t Schoharie grit (H ark). . 

prQ~tu8 determinatu8 .................... .. 

PrQ~:11o'?~W;ii .:~~~~s.~):.................. .. 

8ee Phillipsia doris. 

tPr(J~t".latimar1!inat'U8 H. &; C•.................. 
Pendleton (Hall &: Clark).

"Proll,," long;eaudu8 Hall ....................... . 
Falls of the Ohio. 

ProetWl microgemma H. & C..................... .. 

Falls of the Ohio (Hail & Clark).

"Proli!". planimarginatua Meek ........... . 

Madison, Falls of the Ohio. 

EUOSTRACA. 

Jiacrooari8 (Jorblli Miller, 18 .................... .. 
WestPoint. 

ENTOMOSTRAOA. 

AparchiteB 'nomatu. Ulrich ...................... . 

Falls of the Ohio (E O. Ulrich). '. 

Bar/IChiUna puncto·Blriata Ulrich ............... . 


X 

X 

e Ohio (ui~iohi':'" .............. . 
8tr.ato-margi_tuB Miller...... .... .... x 

Osgood (Miller).
Bollia oo••a Ulrich............................... . 


Falls ofthe Ohio (Ulrich). 
Bollia pumila Ulrich ........................... .. 


Weishurg. 

S[LU_l i 
CARBONIFEROUS. 

JUAN • 

... 
.s 
til .; 

..;
t;i:::: -o§"t1 .;c .. c !'ll .. 
." >. t:e:'; oa ." ...

"'''; c ,,; .,~ "0 ~S Z~ c 
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ch.................. . 

Ulrioh).

ch ................... . 
Ulrich). 

X';i '(A". E: ·ulj.i~h.)· .. . 

Cteno 0 bina (1 Ua) antespino8a Ulrich ...... . 


Fans of the io (Ulrich). 

CtenobolMna informi. Ulrich .................... . 


FallA of the Ohio. 

Ctenobalbina papillo8a Ulrich ................... . 


Fall. of the Ohio (Ulrieh).
Cythere carbonaria Hall ......................... .. 


see Leperditia carbonado.. 

Cytherellina glaT/della Whittield ................. . 


see ~yt . andella. 

Cllth&l'Op8i. Whitfield ................ . 


Sperge 	 • Whitlleld).
Entomi. ,It Ulrich ................... .. X 

Ma.diso 

X 

Ohio 
I.GenUina rectanyular 

Falls of the Ohio 
Kirkbyu 8ubquadruta riP ................... .. 


Falls of tbe Ohio Irich).
LabicMa "wntifera Ulrich ...................... . X 

Madison (Ulrich). . 
Lea·w. tricurinata Meek & Worthen ............ , . 

Vermillion County (0. A. White), Vigo 
. County. 

Le~:It~o~ae(~~nO~m~r~hi;"Versaiiies"and x 
• Osgood (Miller).

Le:i>eTditia carbona.ria Hall, 12 (Cythere c&.rhon­
aria) ..................................... . 

Bloomington and Lanesville, and Washing­
ton Oounty.

•. 	laba Hall ........ : ................. .. 
n (J. Hall). 

Ulrich ............... .. 

O. Ulrich).
h ..................... . 

E. Ulrich).

Octona.'1"w. detJon h ...................... . 

Falls of the Obio (A. E. Ulrich) . 

. Octonaria ovata Ulrioh.; ....................... .. 

Falls of the Ohio (E. O. Ulrich).


O.tonaria .tig.nata Ulrich ....................... . 

Faile of the Ohio (E. O. Ulrich).

Octonaria stigmata va•• loou!oaa Ulrich ......... . 

Falls of tbe Ohio (E. O. Ulrich).


Oet .. 	 Tar. obloifia Ulrich ........ .. 


. ~ir?ch.~~~~~:: ............. . 

(A.E. Ulrich). 
var• •-'mplex ............. .. X 

urg (Ulrich).
f,/uadrilirata H. &; W................. .. X 

moud and Versailles (Ulrich). 

8'LU­
RIAN. 

I 
I ... 
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INSECTA. 

P,wli vetUflta S. I. Smith, 20........... . 

French Lick. 

PISCES. 

Antilodu8 arcual". N. &W ... .... : .............. .. 

Greencastle (Newberry). 

Antliodu8 minutis N. W......................... .. 

Harrison County (Newber!],).

Antliod,,,, 8i",ilis Newberry & Worthen .......... . 


ArcPa~~t~~~;:We~ew.~~:~~):............... . 

Greencastle (Newberry).

A8pidotu8 crenulatus Newh"rry & Worthen ...... 
eee PsephoduB erenulatus. 

-Chomatodu. anOU8tUfl Newberry.... ,'............ .. 

Harrison County (Newberry). 

Chomatod"" obUQuu8 Newberry, , ................ . 

Harrison Connty (Newberry). 

Ohomatodu8 PUflillu8 N. & W.~s ..... , ............ . 

Harrison County (Collett). 

Ohomatodu8 selli/orm;. Newberry" ............. .. 

arrison Con Newberry).

W....................... ,.

berry & Worthan).
aris N. &W........... .. 
ircularis. 

n & Worthen ...... , ..... i .••• 

Harrison County (Newberry). 
Deltndus grandis? N. & W............... , ...... .. 

Harrison County (Newberry). 
Deltoduo spatulatu8 N. & W .. , .................. .. 


Harrison County (Newberry). 
DiplodtIS CQ",pre88U8 Newberr:\' ................. .. 

PoseyCoul!t;Y (Newberry &; Worthen).
Diplad... lat". Newberry.. .. ... . . .. . . . .... . ..... 

Posey County (Newberry & Worthan).
Rde.tu. heinrich •• N. & Vi', ...................... .. 


Vermillion County, Parke County (Hitch­
cock) (Newberry). 

lIJde8tu. ""nor Newberry ........................ .. 

Posey County (Newberry & Worthen).

H.lod". coniculU8 Newberry & Worthen ......... . 
Harrison County (Newberry}. 

H~lodu8Ia8Vis Newberry........................ .. 
Harrison Oounty (Newberry). 

Labodu8 marginalu •. , .. ? ......... , ......... , .... .. 


Greencastle (Newberry). 
Lisll!2du8 aJ/i..i8 Newberry......................... . 


Harrison County (Newberry). 
Maoropela!ichthlls raph.. idolabis Norwood & 

Uwen ..................................... .. x 

(Norwood & Owen) Falls oftha Ohio. 

Orodu. colletti N awberry ........................ . 

Harrison Oounty (Newberry). 

Orod"" elegantulu8 N. & W .. , .................. .. 

Ha unty (Newberry). ·· .. ·1 .. .. 

Orad... rinat... N. & W •. .................. .... , .. . 

Roc (N orwood & Worthen).

Orad... ornatu. N. & W.......................... .. 
Harrison County (Newberry). 
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Ortk"pleurodu8 carbo1uxriU8 New. & W •.. , , , . 
Posey County (St. John & Worthen).

Petalodu. k."a'PfJi N ewberrl •.. , ............. , "" 
Harrison County (Newbern). 

p(ff'ipristi~8~micirc!,lari8 N.& W. (Ctenoptychius 

p~:':;'8~~:~;r{~ewi:ier':y'&woriheiii~" .... 
Petrodus occidentaU. (Newberry & Worthen),7 .. 

Vi$o County, Clay County, Vanderburgh
County. Owen County., 

Sandalodu8 minor New. & Worthen (TrigonoduB
minor) ..................................... . 

Harrison Oounty ( rT31l. ' 
Taeniodu8 regulari. St .& Worthen ....... , 

~edford (S~ • .JoJ:tn ). 
NewberryY:'" .......... .. 

W.................... .. 
8ee Sandalodus minor. 

PolllrhizQdu. littoni N. & W................... ' .. 

Greencastle (Newberry).

P8ammod". glvptu8 St. J. & W.. ' ............... .. 

GreencltStle (Newberry). 

MAMMALIA. 

Oariacus dolicltop8is Cope, 15.................... . 
Harrison County.

OaRtorQide. ohioe".i. Foster, 15............ , .... .. 
Richmond, Hancock Oounty, near Green­

field, Randolph County (J. Moore), Van-
o der!>u~g~, Carroll and Kosciusko Counties. 
Cer'W~~~~t'C:;~~":"'" ...... ...... ... .... .. 
lJicotyles naBata. E'eidy, 15..................... .. 

Gibson County. ­
lJicot"le8 torgaatu. r, 15 .......................... . 


ElIJpha8 americana. Blum.15.................... . 
Vtgo, Parke, Vermillion, Wayne, Putnam,

Vanderburgh and Montgomery Counties. 
E lep}>.a8 'P-rim igeniu8, 15........ , ................. . 

Clinton and Wabash Counties. 
IIlquWJ fraternu8 Leidy, 15....................... .. 


EqUU8 11",jor DeKay, 15.......................... .. 


Ma8todon ameNeanu. Blum., 15.................. . 
Covington, Fountain County, and Wa.bash 

County. 
M81lalonllX jeff"'8oni Cuv.,15 .................... . 

Henderson, Ky. 
Pla~gon1f.' co!!!!,r811"". Le Oonte, 15............ .. 

La.keton, Waba.sh County.
Tapiru. terre.tri.? 15 .. , ......................... .. 

Evansville. 

PLANTAE. 

Aletlwpteri. grandijlora Newherry, 7.............. 

Vigo County.

Aleth-opteri...iagaren.;., 7 ...................... .. 
Vigo County. 
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s.i.u- DEVON­ CARBONIFEROUS. 
RlAN. lAN. 

Ai...uluria 
Vigoe 

Ann"laria 
Vigo Coun y.

A8t.-'1'oph .. • 13•............... 
New 

Aeteroph i/ormia Boholt............. . 
Clay aunty.

ButhrotrepM•• (lTo.eiles VIW'. ,ras.a Hall, 11...... . 
Waldron (J. Hall). 

Calami"'. cunni/armis Sehlotbeim, 8............. . 
Ha.rrison County.

OaUipteridi'll,m .ulliva.p.ti Lesq. (Callipteris sulli ­
vanti),lO................................... . 

Spriug Creek and Perrysville.
Callipteris ""Uivanti ............................. . 

8ee Callipteridium sullivant!. 
Car1l2lilhe8 fa.cionlatus LesQ.x., 8 ................ . 


Harrison Couuty. . 
Caulerpite8 marl/iootu8 Lesquereux ? 8 ..•........ 

Harrison Coanty.
G . oUelli Lesquereux, 8................. . 


er;y: (fo·.i.~·ty .".;igo 
ountr. 
e~q. (0. angustifolius) ... 

COunty and Harrison 

rallge
Lepidodendron .p 

Lepidodendron eZega'NI Bternb!rrg, 7 .............. . 
Vigo County.

/,q>idodendran forulatum Leat..... · ............ . 


Lepidodendron o60vatum Sternberg .............. . 
Orallge County.

/,q>idot:lendron r'!tBhcille1lJoe.. ..................... . 
Orange County (Le~quereux): 

~Qtkr.dron "eltlwimianum Sternber«........ . 
QIRDge County (David White).

Lepi>losm1oio. m(1.er~ot"" Goldf.• 13......... . 
OraDge County (LeSqllerelllx) Grape Creek. 

Le:Pi4o"iwUam bNYlJi.{Olf;u,m Leaqx.,Il•............. 
Harrison CODnty.

LepidophyUu.m imbricala Sternberg? 8.......... . 
Harrison COllnty.

LIlet;!:podite8 .lrictu8 Lesqx........................ . 
.New H (Lesqll.8rellx). 

Neuj;,~~~~ (j)&~rd~hi;';i.· ............... . 
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Ne'lS1'I>;pteris colli.... Lel<lx....................... . 
VlgO County. 

Neurapterill elrOdi I_<lx•.............. , ........ .. 


No n.!;~ t~~~~~~~~~~?:................ 

sumvan CotlntJl. li!ru-ing Creek,

lion CO-uuty CC. A.. White). Vi80 
County and ClayCouaty.

Neur!'Pte,-i. laM. Brong., 7....................... . 
VlgO County. 

N""ropt,,·i. rari"",.,," Bunbllr:J/, 10 .........•.•.. 
Clay County and Vigo County (C. A. White.) 

Neuroptecri. amitkoi' LlIs'Jlf.? ................... . 
Orange Connty (DS.Vld White).

Odontopteri••"bc",,,,,ata Bunbury, 10............ . 
Vermillion Count,. (C. A. White), Spring

Crei!k. 
Pale<!phllcu8 divaricatum Lesq,,13 .............. . 

Salt Creek, Vigo County (Lellquereux).
Paleophcu8 graci,,, L"oq., IS . ................... . 

Salt Creek, Vigo County (Lesqueroux).
Palaeophllcu8 linear_ Duden .................... . 

New Albany.
Palcol'h ycu. milleri Lesq., 13................... .. 


Salt Creek, Vigo County (Lesquereux). 

Palaeoph'1cn. new-alb.n.. Duden ............... . 


New Ibany (Duden). 
Paleox..yris corrugat'Urn ........................ , .. 

!Jee Spira.ngium corrugatum~ 
Paleoxllri. prendelli ............................ .. 

8ee Spiranj!'ium prendelli. 
Parenchyrnophllcu8 <t81Jhalticurll Duden ......... . 

New Alba"y (Duden). 
Pecoptf!ris callofJu ..... ., ................... _..... . 


see Pseudopecopteris callosa. 
Peco.pteri. arbore.cen. iileholtheim .............. . 

Vigo County.
Paeudopecopter" call"8a Lesq. (Peoopteris

callosa) .................................. .. 
Vigo County.

P86ndopeeoPter-i8latifolia Brongn. (Sphenopteri.
latifolia) ................................. .. 

Orange County (Lesquereux). 
P8eudopeeopteriB muricata Brongn .. 13 and 20 .... 

Orange County (Lesquereux) and (David
White).

Rhacophllllumfiabellatum Sternb., 13........... .. 

(Lesquereaux.)

Sigillaria menardi Brongniart. 7 ................ . 

Vigo County.

Sigillaria obovata Lesq., 7 ....................... . 
Vigo County. 

Sigillari<t oeulata Scholtheiro, 7................. . 
Vigo County. 

Sigillaria reniform,.? Bronrn.,S ................ . 
Harrison County.

Sphenophll11um emarginatum Brongn•• l1 ........ . 

W • . 

Sphen mii Brongn.,ll......... .. 
Vi y Counties. 

Sphen~r;~~i. ....~ Brong~~~d. ~~:.~~.~~p.~:~l~~~ 
Vigo County. 

CARBONIFEROUS. 
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PART U. BIBLIOGRAPHY OF INDIANA PALEONTOLOGY. 

1889. BEECHER, E. C., AND CLARK, JOHN M. The development of 
some Silurian B;achiopoda. Mem. N. Y. State Mus, Vol. 1. 
No.1, pp. 1-95, pIs. I-VIII, Oct., 1889. The material de­
scribed is from the Niagara group at Waldron. 

188ft BEECHLER, CHA.S. Corrected list of fossils found at Craw­
fordsville, Indiana. 16th Ann. Rep't Ind. Dept. GeoL and 
Nat. Hist., 1888, pp. 65-76. This list indicates where each of 
the species noted was figured and described. 

1888. BEECHLER, CHAS. 
Am. Geol., VoL 
curring there. 

Keokuk group at Crawfordsville, Indiana. 
2, pp. 407-412. Gives a list of fossils oc­

1891. BEEOHLER, CHAS. The rocks at St. Paul, Indiana, and vicinity. 
Am. Geol., VoL 7,1891, p. 179. Divides the beds at St. Paul 
into five horizons. 

1873. BORDEN, W. W. Clark and Floyd Counties. 
Ind., 18i3, 'pp. 134-189. 

Geol. Surv. of 

1874. BORDEN, W. W. Jefferson County. Geol. Surv. of Ind., 1874, 
pp. 135-186. Gives sections through Devonian and Niagara 
rocks, with a few of the characteristic fossils of the different 
horizons; also Whitfield's determinations of Black Shale fossils. 

1874. BORDEN, W. W. Scott County. 6th Ann. Rep't Geol. Surv. 
of Ind., 1874, pp. 112-134. Gives list of the New Albany 
Shale fossils found in Scott County, also list of fossils from the 
Jimestone at Falls of the Ohio and Silver Creek, Clark County. 

1875. BORDEN, W. W. Jennings County. 
pp. 146-180. The more common 
found in ihe county are mentioned. 

Geol. Surv. ofInd., 1875, 
New Albany Shale fossils 

1875. BORDEN, W. W. Geol. Surv. of Ind., 1875, Ripley Oounty, pp. 
181-202. The author gives a number of Lower Silurian fossils, 
with their relative positions in sections of these rooks. 

1883. BROWN, R. T. List of fossils in Morgan County. 13th Ann. 
Rep't Ind. Dept. Geol. and Nat. Hist., p. 85. Includes species 
from Knobstone, Keokuk and St. Louis groups 
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11"54. C.ASSEDAY, SAMUEL A. Abdruck, a. d. Zeitschr. d. deutscher 
geologischen Gesellschaft, Jahrg., 1854, p. 237. Describes the 
nf'W genus Batoormus and two new species of the !!ame from 
Spergen Hill. For translation of same see 18th Rep't Ind. 
Dept. of Geo1. and Nat. Hist., 1893. 

1860. CA8SEDAY, S. A. AND LYON, S. S. Description of two new 
genera and eight MW spedes of fessil Crinoidae from the rocks 
of Indiana and Kentucky. Proc. Am. Acad. of' Arts and Sci., 
Vo!' V, 1800, pp. 16-31. Describes two new species without 
figures from the Subca.rboniferolls of Montgomery County: 
Die1wctinW3 polydaetylus and DWlwcrinu8 jif!fWJ. 

1M1. CHRISTY, D. On the GODiatite limestone of Rookford, Jackson 
County, Indiana. Proc. Am. Assoc. Adv. Sci., Vol. 5, 1851, 
pp. 76-80. The Goniatites are stated to occur in Ii limestone 
in the middle uf the Black ~hale. 

1843. CLAPP, A. The geologi{'.9.1 equivalents of the vicinity of New 
Albany, Indiana, as compared with those described in the 
Silurian system of Murchison. Phila. Acad. of Sci. Proc , Vol. 

.. I, pp. l8-19, 171-178, 1843. 

1890. CLAYPOLE, E. W. Paleont.)logical notes from Indianapolis. Am. 
Geo1., Vol. 5, pp. 255-260,2 figs. Eurys01na newlini, a new 
genus and species from the Waterlime beds at Kokomo, is 
described. Eurypteru8 laeustris is reported from the same lo­
cality. 

1894. CLAYPOWC, E. W. A new species of Carcinosoma. Am. Geo1., 
Vol. 13, 1894, pp. 77-79, pI. 4. Describes a new l!pecies, G. 
'i;ngens, from the WaterJime beds a.t Kokomo. Oareinoooma is 
proposed in place of Eurysoma, which was preoccupied. 

1873. COLLETT, JOHN. Geology of Lawrence, Knox and Gibson 
Counties. Ind. Geol. Surv~, 1873, pp. 260-430. Mention is 
made of fossils noted in local sections. 

1875. COLLl';rl', JOHN. List of fossils found in the Keokuk group at 
Crawfordsville, Indiana. 7th Ann. Rep't Geol. Surv. of Ind., 
1875, pp. 376-38 t. 

1880. COLLETT, JOHN. Geology of Putnam County. Rep't Geol. 
Sur,\". Ind., pp. 397-!22, 1880. Gives lists of the IlWre com· 
mon fossils found in the Chester, St. Louu>, Keokuk and Knob­
stone groups. 

1882. COLLETT,JOHN. Geological Survey of Jasper ColUliy. 12th 
AWl. Rep't Iud. Dept. Gool.'&.nd Nat. Hist., 1882, pp. 65-76. 
Gives lists of roBls fouod in,the oounty. 

http:Gool.'&.nd
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1883.. COLLETT, JOHN. Geology of Posey County. 13th Ann. R~pJt 


Ind Dept. Geol. and Nat. lIiet., 1883, pp. 45-68. A number 
of Coal Measure fossils are n()ted. 

1879. COPE, E. D. The relations of the horizons of extineL vertebrata 
of Europe and North America. U. S. Geol. and Geog. Surv. 
of the Territorief, BulL Vol. V, pp. 33-54, 1879. 

1884 COPE, E. D., AND WORTMAN, J. L Postpliocene vertebrates of 
Indiana. 14th Ann. Rep't Iud D"pt. Geol. and Nat. Hi!!t., 
1884, Pi>. 3-41. 

1842. CmmAD, T. A. Observations on the Silurian and Devonian sys­
tems of the United States, with descriptions of new organic 

. remains. Jour. Acad. Nat. Soi. Phila., Vol. 8, pp. 228-280, 
pI. 12-17. Three new species from Silurian rocks are described: 

• Delthyru amdiliraia, Atl'apa capai, and Pleul'otomaria bilex. 

1855. CONRAD, T. A. Description of a new species of Pentamerue. 
PIOC. Phila. Acad. Nat'. SeL, 1855, p. 441. • Describes P. 
laqlt.eatus (rom Delphi, Indiana. 

1858. NORWOOD AND P.RATTEN. Notice ef Pl'odueti found in the West­
ern States and Territories, with deecription of twelve new 
species. Proc. Phila. Aca.l. Nat. Sci., Vol. 3, 2d ser., pp. 5-20, 
pIs. 1-2. 

1874. CORNETT, W. T. S•. List of fossils found in Jefferson County, 
Indiana. Geol. Surv. of Ind., 1874, pp. 182-186. 

1874. CORNETT, W. T. S. Indianapolis Journal, July 10, 1874. Geol­
ogy of the Madison hills. The author announces the discovery 
of a stratum of Lower Silurian fossils in rocks called Upper 
Silurian in Borden's report. 

1875. CORNETT, W. T. S. Geol. Survey of Ind., 1875, p. 183. Letter 
to W. W. Borden concerning the discovery of Lower Silurian 
fossils in strata previously considered Upper Silurian. 

. 1870. Cox, E. T. Dubois and Pike Counties. 2d Ann. Rep't Geol. 
Surv. Ind., pp. 192-287. Gives lists of fossils from different 
sections. 

1875. Cox, E. T. Vanderburg, Owen, and Montgomery Countie!!. 
Geol. Surv. Ind., 1875, pp. 240-422. Gives list of fossils from 
Cra wfordsville. 

1875. Cox, E. T. Huntington County. Geol. Survey of Ind., 1875, 
p. ·124. He names seven species of Brachiopoda and corals 
from the Niagara of Huntington County, Indiana. 
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1875. Cox, E. T. Vigo County. Gool. Survey of Ind., 1875, pp. 
78-115. Several species of Coal Measure fossils lU'e noted in 
connection with geological sections. 

1848. COZZENS, ISAACHAR. Description of three fossils from the Falls 
of the Ohio. Ann. N. Y. Lyceum, Nat. Rist., Vol. 4, pp. 
157-159, pI. X, 1846. Describes PilWlites ohioensis, Pentagonia 
peersii, and Omulites elevata. 

1885. DAVIS, WILLIAM J. A monograph of' the fossil corals of the 
Silurian and Devonian rocks of Kentucky, PlU't II. Geol. 
Surv. of Ky., 1885, pp. I-XIII, pls. 1.,...139. The' volume 
illustrates about 300' species of corals, 170 of which are new 
but not described. Nearly all of the specimens figured are 
from Louisville or the Falls of the Ohio. . 

1889. DENNIS, D. W. Analytical key to the fossils of Richmond, In­
diana, pp. 1-48. 

1888. DRYER, CRAS. R. Geology of Allen County. 16th Ann. Rep't 
Ind. Dept. of Nat. Rist. and Geol., 1888, p. 126. Mentions 
two species: Strophod~ta prqfunda and SpiriJera radiata. 

1896. DUDEN, HANS. Some nt9tes on the Blaek Slate or Genesee Shale 
of New Albany, Indiana. 21st Ann. Rep't Ind: Dept. Geol. 
and Nat. Res., pp. 108-119, pIs. 2-3. Describes the following 
species of fossil plants from the black shale: ParenchymophycU8 
asphaiticum, Paw.eophycus new-albanenae, Palaeophycus lineare, SP01" 
angites radiatus. 

1881. ELROD, M. N. Geology of Bartholomew County. Ind. Dep't 
Geol. and Nat. Res., 188t, pp. 150-213. Gives list of Rllrts­
vilJe fossils. 

1882. ELROD, M. N. Geology of Decatur County. Ind. D"p't Geol. 
and Nat. Res., 1882, pp. 100-152. Gives lists of Silurian and 
Devonian fossils. 

1883. ELROD, M. N. List offosails found in Rush County. 18th Ann. 
Rep't Ind. Dept. Geol. and Nat. Rist., 1883, pp. 97-98. In­
cludes Niagara and Devonian f08sils. 

1883. ELROD, M. N. Geology of Fayette County. 13th Ann. Rep't 
Ind. Dept. Geol. and Nat. Hist., 1883, pp. 41-60. Gives list 
of Paleozoic fossils. 

1884. ELROD, M. N. Geology of Marion County. Ind. Dept. Geol. 
Nat. Res., 1884, pp. 61-72. Gives list of Hudson River 
fossils. 
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1876. ELROD, M. N., AND McINTmE, E. S. Report of a geological 
survey of Orange County. Rep't Geol. Surv. Ind., pp. 203­
239, 1876. Lists of more oommon fossils and the geological 
position of Paolia vetuata are shown on pp. 206, 207, 221. 

1891. ELROD, M. N., AND BENEDICT, A. C. List of fossils found in 
Wabash County. 17th Rep't Ind. Dept. of Gool. and Nat. 
Hist., 1891, pp. 198-199. The list includes forty specieE', 
almost half of which are Cephalopoda, from Niagara strata. 

1878. ETHERIDGE, R. Paleontology of the coasts of the Arctic lands 
. visited by the British expedition under Captain Sir Geo. Nares, 

R. N., K. C. B., F. R. S. Quart. Jour. Geol., Vol. 34, pp. 
568-639, pI. 25-29, 1878. Mentions Archimedes aretiea as com­
mon to Carb.'of Indiana and Spitzbergen. 

1886. FABER, C. L. Remarks on some fossils of the Cincinnati group. 
Jour. Cin. Soc. Nat. Hist., Vol. IX, No.1, 1886, pp. 14-20, 
pI. 1. Describes Cyrtoceras tenwi8eptum n. sp. from the Hudson 
River group at VersaiIles. 

1888. FOERSTE, A. F. A study of the head of typical forms of Lielw;8 
breviceps from the Niagara of Waldron, Ind. Bull. Denison 
Univ., Vol. III, pI. XIII, fig. 21. 

1890. FOERSTE, A. F. Notes on Clinton group fossile, with special 
reference to collections from Indiana, Tennessee and Georgia. 
Proc. Bost. Soc. Nat. Hist., Vol. 24, 1889-90, pp. 263-352, 
pis. 5-9. Several species from the Clinton group at Hanover, 
Indiana, are described or mentioned. 

1891. FOERSfE, A. F. Fossils of the Clinton group in Ohio and In­
diana. Geol. Surv. Ohio, Vol, VII, pp. 516-601. Describes 
some new species, gives figures of all the Ohio and Indiana 
fossils mentioned, together with notes on the sanie. The In­
diana localities of seventeen· fossils are given. He considers 
the beds just below the Waldron Shales in Indiana to represent 
the Clinton group. 

1893. FOEBSTE, A. F. Remarks on specific characters in Orthoceras. 
Am. GeoL, Vol. 12, 1893, pp. 232-236, fig. 1-6. Discusses 
the characters of the siphuncle in O. ignotum Foerste, which is 
found at Hanover, Ind. 

1895. FOERSTE, A. F. An account of the Middle Silurian rocks of 
Ohio and Indiana. Jour. Cin. Soc. Nat. Riat., Vol. 18, 1895, 
pp. 161-191, pI. 7. Sections in Southeastern Indiana are cor­
related with others in Ohio. Lists of fossils are given from 
several localities in Southeastern Indiana. 
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. 
1896. FOERSTE, A. F. A report on the geology of the Middle and 

Upper Silurian rock~ of Clark, .Tefferson, Ripley, Jennings, 
and southern Decatur Counties, Ind. 21st Ann. Rep't Ind. 
Dept. Geol. Nat. Res., pp. 212-288. Lists of fossils from a 
number of localities in the region are given. 

1874. GARDNER, JAB. Tripoli. Geol. Surv. of Ind., 1873, pp. 423­
425, fig. 1-5. The material reported upon is from above coal, 
K., Dubois County; it is composed mainly of sponge ~pjcules. 

18~5. GORBY, S. S. A new Crinoid. Hoo3ier Mineralogist and Arch~ 
eologist, Vol: 1, No. 10, 1885. Describes without figure Ema­
lyptoerinu3 elrodi from Hartsville, Indiana. 

1886. GORBY, S. S. Geology of Washington' County. 15th Ann. 
Rep't Ind. Dept. of Geol. and Nat. Hist., 1885-'86, pp. 117­
153. Gives a list of about one hundred and twenty species of 
Warsaw fossils; also a number of fossils from the other forma­
tions of the county. 

1886. GORBY, S. S. Geology of Tippecanoe County. lIith Ann. Rep't 
Ind. Dept. of Geol. and Nat. Hist., 1885-'86, p. 83. Mentions 
half a dozen species of St. Louis fossils. 

1886. GORBY, S. S. The Wabash Arch. 15th Ann. Rep't Ind. Dept. 
of Geol. and Nat. Hist., p. 236. Notes a few Niagara fossils 
at Kentland, and some Hudson River fossils from the same 
locality which he supposes to have been forced up from the 
underlying Lower Silurian. 

1888. GORBY, S. S. Geology of Miami County. 16th Ann. Rep't Ind. 
Dept. of Geol. and Nat. Rist., 1888, p.181. Sives six species 
of Niagara fossils. 

1886. GORBY, S. S., AND LEE, S. E. Geology of Boone County. 15th 
Ann. Rep't Ind. Dept. of Geol. and Nat: Rist., 1885-86, p. 
167. Notes the finding of Rhyrwlwnella capax in the Drift. 

1880. GREEN, G. K. Geology of Monroe County. Rep't Geol.· Surv. 
Ind., 1880, pp. 427-449. Gives lists of Subcarboniferous fossils 
from several localities in the county. 

1883. GURLEY, W. F. E. New Carboniferous fossils. Bulletin No.1, 
pp. 1-9, 1883. Danville, Ill. Three species from Indiana are 
described in this paper without figures. They are Lingula 

. wtlfordsrrill.en.si8 from the Keokuk, lJe.ntalium acuti8ukatum and 
Gypricardia wndulaliunl from the Coal Measures. 
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1879. HAINES, M4RY P. List of fossils found in the Lower Silurian 
rocks in the vicinity of Richmond, Indiana. 8th, 9th and 10th 
Ann. Rep'ts Ind. Geot Surv., pp. 201-204. This list is based 
upon Mrs. Haines' private collection of fossils. 

1843. HAL!'; JAil. Notes explanatory of a section from Cleveland, 
Ohio, to the Missis&ippi River, io a southwest direction, with 
remarks upon the identity of the Western formations with 
those of New York. Assoc. Am. Geol. TranI!. , 1843, pp. 267­
293, plate. 

1843. HALL, JAS. On the geographieal distribution of fOill'ils in the 
older rocks of the United States. Am. Jour. of Sci., Vol. 45, 
1843, pp. 157-160, 162-163. 

1844. HALL, JAB. Geographical distribution of fossils. Am. Jour. 
Sci., Vol. 47, 1844, pp. 117-118. 

1851. HALL, JA8. Parallelism of the Paleozoic deposits of the :United 
States and Europe. Foster and Whitney's Rep't on Lake. 
Superior. Pt. II, 1851, pp. 285-318. Compares the Paleozoic 
rocks of the West with those of New York. 

18.56, HALL, JA8. Description of new species of fossils from the Oar-. 
boniferous Limestones of Indiana and Illinoit!. Trans. Alb. 
lost., Vol. 4, pp. 1-36. A large number of new ppecies, aU 
from the St. Louis group of Indiana IlIld minoi!', with one ex­
ception, are deseribed but not figured. 

1857. HALL, JA8. Descriptions of Paleozoic fossils. 10th Reg. Rep't 
N. Y., 1857, pp. 41-186. Describes some new brachiopods 
from the Devonian and SpiriJer textu, from the Knobstone. 

1858. HALL, JAS. Paleontology of Iowa. GeoL Surv. of Iowa, Vol. 
1, Pt. 2, pp. 47iJ-724., pIs. 1-29. A number of the fi)ssils 
which were described from the St. Louis L. S. at Spergen Hill, 
Indiana, in the Trans. of the Albany Institute, Vol. IV, are 
illustrated in tbis volume. 

1860. HALL, JAS. Descriptions of new species of Criooidea from the 
Carboniferous rocks of the ~fi~sissippi Valley. Bost. Jour. 
Nat. Hist., Vol. 7, pp. 261-328. The authordeecribes six 
new species of Crinoids from the Keokuk at Crawfordsnlle. 
These are Scapkwerinus unwus. S. MJ.oirru,nchio.tu8, 8. robustWJ, 
S. aequalis. OyaiJw&rinus h~ and C. lytmi. 

1860. HALL, JAS. Upon the fossils of the Goniatite limestone in the 
Marcellus Shale of the HamilwD group in the eastern and 
central parts {If the State of New Yor&: and those of the Gon. 
iatite beds of Rook ford , IDdiana; with some analogous forms 
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from the Hamilton group. 13th Ann. Rep't Regents Univ. 
N. Y., 1860, pp. 95-112, figs. 1-22. A large list of new 
species from Rockford is described, most of which are not 
figured. 

1861. HALL, JA8. Supplementary note. 14th Ann. Rep't Regents' 
Univ. N. Y., 1861, p. 81. The age of the Rockford Goniatite 
beds and of the Black Shale is discussed. It is suggested that 
the former is the equivalent of the Chemung. 

1861. HALL, JAB. Preliminary notice of the Trilobites and other Crus­
tacea of the Upper Helderberg, Hamilton and Chemung 
groups. 14th Ann. Rep't Regents Univ. of N. Y., 1861, pp. 
82-114. Three Trilobites from the Falls of the Ohio are 
described. Dalmania calypso, D. pkiQne and Proteus crassemar· 
ginatus. 

1862. HALL, JAB. Notice of some new species of fossils from a locality 
of the Niagara group in Indiana, with a list of identified species 
from the same place. Trans. Albany Inst., Vol. 4, 1862, pp 
195-228. The new species described in this paper are figured 
in the 16th Ann. Rep't Regents Univ. of N. Y. 

1867. HALL, JA8. Descriptions and figures.of the fossil Brachiopoda 
of the Upper Helderberg, Hamilton, Portage and Chemung 
groups. Pal. of N. Y., Vol. 4, Pt. 1,1867, pp. I-XIII, 1-422, 
pIs. 1-63. A number of the species described occur at the 
FalIs of the Ohio and elsewhere in Indiana rocks. 

1878. HALL, JAB. Note.upon the history and value of the term Hud· 
son River in American geological nomenclature. Am. Assoc. 
Adv. Sci. Proc., Vol. 26, pp. 259-265, 1878. Abstract Am. 
Jour. Sci., 3d ser., Vol. 16, p. 482. 

1879. HA.LL, JAS. The fauna of the Niagara group in Central Indiana. 
28th Ann. Rep't N. Y. State Mus. Nat. Hist., 1879, pp. 99­
199, pIs. 1-34. The species occurring at Waldron, Indiana, 
are described and figured in this report. 

1882. HA.~L, JA8. Dilscriptions of fclssil corals from the Niagara and 
Upper Helderberg groups of Indiana. 12th Ann. Rep't Ind. 
Dept. Geol. and Nat. Hist., pp. 271-375. 

1882. HALL, JAB. Vancleve's fossil corals, identified and compiled by 
Dr. Jas. Hall. 12th Ann. Rep't Ind. Dept. Geol. Nat. Hist., 
1882, pp. 239-318, pIs. 1-28. 

1884. HALL, JA8. Lamellibranchiata of the Upper Helderberg, Ham­
ilton, Portage and Ohemung groups (Monomyaria). Pal. N. Y., 
Vol. 5, Pt. 1, 1884, pp. I-X, 1-268, pIs. 1-33, 81-92. The 

http:figures.of
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following species are figured and described from the Falls of 
the Ohio: AvieulopecteJn. princeps, Pterirwpeeten reftexiI,s, P. 
nodvsus, Pterinea grandis, Glyptodesma oeeidentale, Limoptera 
eaneellata. Pterinea grandis, a new species from Scott County, 
is described. 

1884. HALL, JAB. Descriptions of fOSBil corals from the Niagara and 
Upper Helderberg groups. 35th Ann. Rep't N. Y. State Mus. 
Nat. Hist., pp. 407-464, pIs. 16, 23-30. Describesand figures 
a large number of new species from the Falls of the Ohio. 

1884. HALL, JAB. Descriptions of the species offossil Reticulate Sponges 
constituting the family Dictyospongia. 35th Ann. Rep't N. Y. 
State Mus. Nat. Hist., pp. 465-481, pis. 18-21. Species from 
the Keokuk at Crawfordsville are described. 

1885. HALL, JAB. Lamellibranchiata (Dimyaria), PaL N. Y., VoL 5, 
Pt. I, pp. 269-561, pis. 34-96. Eighteen species from In­
diana are described and figured in this volume, some of which 
are new. 

1887. HALL, JAB. Corals and Bryozoa. Pal. of N. Y., Vol. 6, 1887, 
pp. I-XXVI, 1-298, pis. 1-66. In this volume Prof. Hall 
describes and figures about seventy species, many of which are 

. new, from the" Corniferous Limestone" at the Falls of the 
Ohio. 

1888. HALL, JAB. Pteropoda of the Niagara, Lower and Upper Hel­
derburg, Hamilton and Waverly Groups. Pal. N. Y., Supple­
ment Vol. 5, Pt. 2, pp. 5-7, pI. 104, 1888. Describes and 
figures Tentaculites dexith.ea from Pendleton. 

1888. HALL, JA8. Tubicolor Annelida, PaL N. Y., Supplement Vol. 
5, Pt. 2, pp. 8-24, pI. 116, 1888. Describes and figures Cor­
nulites proprius from Waldron, and figures 7'entaculites richmond­
en.sUl Miller from Richmond. 

1888. HALL, JAB. Supplement containing descriptions and illustrations 
. of Pteropoda, Cephalopoda and Annelida. PaL N. Y., Vol. 5, 

Pt. 2, 1888, pIs. 114-129. Three Cephalopods from Indiana 
are figured in this supplement. These are Gomphoeeras minum 
from the Falls of the Ohio, Orthoceras indianense and O. iea~ 
from Rockford, Indiana. 

1888. HALL JAB., AND CLARK, J. M. Trilobites and other Crustacea of 
the Oriskany, Upper Helderberg, Hamilton, Portage, Chemung 
and Ca.tskill Groups. Pal. of N.Y., Val. 7,1888, pp. I-LXIV, 
1-236, pIs. 1-36. Two new species from what Hall considers a 

32-GEOL. 
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Schoharie grit· horizon Ilt PendJewn, Indiana, are described. 
These are Poetus eurvifIWrgi1Wtus and P. latimarginatus. Other 

. new ~cies from the Falls of the Ohio are figured. 

1892. HALL, JAS., AND CLA.RK, J .. M. An introduction to the study of 
the genera ofPllleozl)ic Brachaeopoda. Pal. of N. Y., Vol. 8, 
Pt. I, 1892, pp. 182, 346. Two new Bl"l1£hiopods from Indiana 
are de8Cribed and figured in tbis volume. lJerbya ruginosG from 
the Keokuk and Plwlidopl! calceola from the Oorniferous La. 

1872. HALL, JAS., AND WHIIFIELD, R. P. Descriptions of new species 
of fossils from the vicinity of Louisville, Kentucky, and the 
Falls of the Ohio. 24th Ann. Rep't Regents of the Univ. of 
N. Y., 1872, pp.223-239. Tbe plates were published in the 
27th Ann. Rep't Rl'g Univ. N. Y., 1875, Nos. 9-13. 

1844. HAYMOND, RUFUS. Noti('es of remains of Megatherium, Masto­
don and Silurian fossils. Am Jour. ScL, Vol. 46, pp. 294-296, 
1844. . 

1887. HERRICK, O. L. A sketch of the geological history of Licking 
County, accompanying an illustrated catalogue of Carboniferous 
fOEsils from Flint Ridge, Ohio. Denison Univ. Bull., Vol. 2, 
pp. 62, 63. Gives del!criptive notes on three Trilobites "from 
Rockfurd, Indiana. They are PhiUipsia ooitula M. & W., P. 
doris (Hall) Winch. and P. roekfordensis Wincb. 

1891. HUBBARD, GEO. C. The Upper limits of the Lower Silurian at 
Madison, Indiana. Proc. Ind. Acad. Sci., 1891, pp. 68-70. 
Places the limit 00 feet above the Favi!teHa reef. 

18H1. HUBBARD, GEO. 0. The Cystideans ofJefiimlon County, Indiana. 
Proc. Ind. Acad. Sci., 1891, p. 68. Gives no list of species. 
Mentions Big Creek as ri. good Ioeality for collecting.· 

1891. HUBBARD, GEO. C. Hudson River fossils of Jefferson County, 
Indiana. Proc. Ind. Acad. Sci., 1891, p. 68. Gives a sum­
mary by fa~ilie8 of number of s~ecies. No specific names 
given. 

1874, JAME3, U. P. Descriptions of new species of fossils from the 
Lower Silurian formation, Oincinnati group. Oin. Quart. Sci., 
Vol. 1. 1874, pp. 239-242. Describes a new species from 
Wayne County- Avieulaeorrugata-and mentions Indiana local­
ities fur some other species. 

1886. JAMES, J. F. Cephalopoda of the Cincinnati group. Jour. 
Cin. Soc. Nat. Hist., Vol. 8, 1886, pp. 236-253. The paper 
contaiJis a convenient key to the species· of Cephalopoda' and 
gives Indiana localities tor Il number of species. 



FOSSILS OF INDIANA. 

1886. JAMES, J. F. Protozoa ofthe Oincinnati group Jour. Cin. Boo. 
Nat. Hist.• Vol. IX, NQ. 3, pp. 244-252, 1886. Gives a synop· 
sis of' genera and &peeies of the ProtoZf)8 of the Hudson River 
group. Notes Labeehia rrwntifera from Madison and Str&matoce­
1~um richmondenae Miller, Hudson River group, Richmond. 

1892. JAMES,J. F. ManwUofthe P8Ieonto]o~y ufthe CinciDooti group. 
Jour. Cin. Soc. Nat. Ili8t., Pt. 3, in Vol. 15, No.2, }892, pp. 
88-100; Pro 4, Vol. 15, Nos. 3 and 4, pp. 144-160; Pt. 5, Vol. 
16, 1894, pp. 178-208; Pt. 6, Vol. IS, 18!t5; Pt. i, Vol. 18, 
pp. 115-140. 

1897. JAMES, J. F. Article XU-Manual of the Paleontology of the 
Cineinnati group. Jour. Cin. 800. Nat. Hilt., Vol XIX, No. 
3, pp. 99-118. The following s.peeies from Indiana localities 
are included: Xenocrinu8 baeTi M., Richmond, GlYpWmnus de· 
cadactylU8 H., Madison. 

1889. KEYES, C. R. The Carboniferous Echinodermata of the Missis· 
sippi basin. Am. Jour. BcL, 3d Ser., Vol. 3, p. 186. Gives 
table showing range of principal carboniferous genera. 

1890. KEYES, C. R. Synopsis of American Carbonic CaJyptrreidre. 
Proc. Phila. Acad. Nat. Sci., 1890, pp. 150-181, PI. 2. Three 
species from Crawfordsville are figured-Gapulus sulcatinus, O. 
equilaterali8, O. infundibulum-and one from the Coall\feasures, 
C. pa'M!l1$. 

1896. KINDLE, E. M. The Whetstone and Grindstone rocks of Indiana. 
20th Ann. Rep't Ind. Dept. Geol. and Nat. Res., 1895, p. 349. 
Describes occurrence of Lepidodendron8 standing upright in the 
Whetstone quarries near French Lick, and republishes the orig. 
inal figure of Paola vetu,sta, 

1889. KNOWLTON, F. K. Description of a problematic organism from 
the Devonian at the Falls of the Ohio. Am. Jour. Sci, 3d 
Ser., Vol. 37, 1889, pp. 202-209, fig. 1-3. The organisms are 
referred provisionally to the genus Calcisphaera. 

1870. LESQUEREAUX,' LEO. Description of new species, and an enumera­
tion, with remarks on species already known. Geol. Surv. of 
Ill., VoL 4, 1870, pp. 379-477, pIs. 5-31. One new coal plant 
is described from Indiana, without figure-Clumdrites colletti­
and mention is made of another. 

1875. LESQUEREAUX, LEO. Species of fossil marine plants from the Car­
boniferous MeasuNs. Gaol. Snrvey ofInd., 1871>, pp. 135-145. 
Five new species are described and figured. Four of these are 
from Indiana and one from Illinois. 
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1875. LESQUEREAUX, LEO. Geol. Survey of Ind., 1875, p. 7. Eight 
species of f088i1 plants from the Millstone grit are given by Cox, 
which were determined by Lesquereaux. 

1883. LESQUEBEAUX, LEO. Principles of Paleozoic' Botany a~d the 
fauna of the Coal Measures. 13th Ann. Rep't Ind. Geol. Surv., 
1883, pp. 1-185, pis. 1-22. Gives descriptions of the fossil 
plants which have been and are likely to be found in Indiana. 

1884. LESQUEREAUX, LEO. A list of the species of fossil plants found 
at each locality. 2d Geol. Surv. Pa., Vol. 3, p. 852. Gives 
list of species known from the Whetstone beds. 

1849. LYELL, CHAS. A second visit to the U.,s. Vol. II, pp. 269-278, 
London, 1849. Describes fossilSigilaria at New Harmony and 
the Coral reef at Louisville. 

1857. LYON, SYDNEY S. Description of new species of organic remains. 
Ky. Geol. Surv., Vol. 3, 1857, pp. 467-498, pIs. 1-5. The fol­
lowing new crinoids from the Falls of the Ohio are figured and 
described: Acti'TllJ()'rinus almmmis, Dalatocrinus laeus, Vasocrinus 
8eulptus, Olavanite8 verneuilii, O. angularia, Oodaster, alternatus. 

1859. LYON, SYDNEY S. AND CASSEDAY S. A. Description of nine new 
species from the Subcarboniferous rocks of Indiana and Ken­
tucky. Am. Jour. of Sci. and Arts, Vol. XXIX, pp. 68-79, 
1859. Describes five species without figures from the Indiana 
Subcarboniferous, Cayathoerinus deoodactylus, O. hexadact'f,lu8, 
Actinocrinus indianen8is and Onychocrinus exculptus, from Mont­
gomery County, and Actinocrinu8 coreyi, from Washington 
County. 

1869. LYON, S. S., AND CABSEDAY. Description of nine new species 
of Crinoidea frow the Subcarboniferous rocks of Indiana. Am. 
Jour. Sci., Vol. 28, 2d ser., pp. 233-246, 1859. The species 
which are described here without figures are figured in the Geol. 
Surv. of Ill., Vol. 7. 

1861. LYON, SIDNEY S. Descriptions of new Paleozoic fossils from 
Kentucky and Indiana. Proc. Acad. Nat. Sci. Phila., pp. 
409-414, 1 plate, 1861. Describes two new species from strata 
just below the Hydraulic limestone at the Falls of the Ohio, 
Onochoorinus exculptus and Megistocrinus tpin1tlo8W1. 

1882. MOCASLIN, DAVID S. Geology of Jay County. 12th Ann. 
Rep't Ind. Dept. Geol. and Nat. Rist.,1882, p. 166. Gives 
a list of fifteen species from Niagara at Jay City.· 
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1869. MCCHESNEY, J. H. Descriptions of Paleozoic roeks of the West· 
ern States, with illustrations.. Trans. Chic. Acad. of Sci., Vol. 
I, 1867-1869, pp. 1-57, pIs,. 1-9. Several species from the 
Coal Measures of Indiana are described, and also one from the 
Hudson River group, Trematoapira mathewslmi. 

1865. MEEK, F. B. Descriptions of! nine species of Crinoidea, etc., 
from the Paleozoic rocks of Dlinois and some of the adjoining 
StateI.'. Proc. Phila. Acad. Sci., 1865, pp. 143-166. Describes 
some new Crinoids from Crawfordsville. 

1869. MEEK, B. F. Description of new Crinoidea and Echinoidea from 
the Carboniferous rocks of the Western States, with a notE.' on 
the Genus Onychaster. Proe. Phila. Acad. Nat.l:jci., 1869-70, 
pp. 67-83. Describes CalceocrinU8 bradleyi from Crawfordsville. 

1871. MEEK, ]i'. B. Descriptions of new Western Paleczoic fossils, 
mainly from the Cincinnati group of the Lower Silurian series 
of Ohio. Proc. Phila. Acad. Sei., 1871, pp. 808-336. Refers 
HomocrinU8 polydaetylU8 Shum. from Richmond, Indiana, to 
Poterioor'inU8 (Dendrocr'inU8) polydactylU8. 

1871. MEEK, F. B. On some new SihIrian .Orinoids and Shells. Am . 
. Jour. Sei. and Arts, Vol. II, 3d ser., 1871, pp. 295-802. 

Describes two new Crinoids DendrocrinU8 casei and Lepocrinites 
moorei, from Richmond, Indiana. 

1872. MEEK, F. B. Descriptions of two new star· fishes and a Crinoid 
from the Cincinnati group of Ohio and Indiana, Am. Jour. 
ofSci. and Arts, Vol. III,3d ser., p. 260. Describes GlyptoerinU8 
baeri and Stenailter grandis from Richmond, Indiana. 

1872. MEEK, F. B. Descriptions of 'two new star·fishes ·and a Orinoid 
from ,the Cincinnati group of Ohio and Indiana. Am. Jour. 
of SeL, 3d ser., Vol. 3, 1872, pp. 257-262. These descrip. 
tions, with illustrations, are repu blishedin the Pal. of Ohio. 

1878. MEEK, F. B. Spergen HiIl fossils identified among specimens 
from Idaho. Am. Jour. Sci., 3d ser., Vol. 5, 1873, pp. 
~88-384. 

1873. MEEK, F. B. Descriptions of invertebrate fossils of the Silurian 
and Devonian systems. Geol. Surv. of Ohio, Vol. I, Pt. II, 

, pp. 1-243. Gives Indiana localities of many Lower Silurian 
fossils. 

1860. MEEK, F. B., Al'fD WORTHEN, A. H. Descriptions of new Oar­
boniferous fossils from Illinois and other Western States. Proc. 
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1861. 

1865. 

1865. 

1866. 

1868. 

186ft 

1870. 

1873. 

Phila. Acad. Nat. Sci., 1860, pp. 4-17. Several f08sils from 
Rockford are described, same of which are figured in Vol. 2, 
Gaol. Surv. of Ill. 

MEEK, F. B., AND WOIUHEN, A. H Remarks on the age of the 
Goniatite Limestone at Rockford, Indiana, and its relations to 
the "Black Slate" of the Western States and to some of the 
succeeding rocks above the latter. Am. Jour. Sci., 2d ser., 
Vol. 3~, pp. 167-177. Gives list of ~pecies from Rockford 
known to be identical with Chateau Ls. ~pecies in Missouri and 
Illinois. 

MEEK, F. B., AND WORTHEN, A. H. Descriptions of new Crin­
oidea., etc., from the Carboniferous rocks of Illinois and some 
of the adjoining States. Proc. Phila. Acad. Nat. Sci., 1865, 
pp. 155-166. Describes several Crinoids from Crawfordsville. 

MEEK, F. B., AND WORrHEN, A.H. Contributions to the Pale­
ontology of Illinois a.nd other Western Slates. Proc. Phlla. 
Acad. of Sci., 1865, pp. 251-275. Gyrooeras? roekfordensis and 
Nautilus (Oryptooeras) rookfordensis are described from Rockford, 
Indiana.. . 

MEEK, F: B., AND WORTHEN, A. H. Invertebrate fossils of the 
Kinderhook group. Geol. Surv. of Ill., Vol. 2, 1866, pp. 145­
166, pI. 14. Several species from Rockford originally described 
in Proc. Phila. Acad. Sci., 1860, are figured in this volume. 

MEEK, F. B, AND WORTHEN, A. H. Paleontology. Geol. 
Surv. of Ill., 1868, Vol. 3, Pt. 2, pp. 291-565, pIs. 1-20. A 
number of fossils from Indiana, previously described in the 
Proc. Phila. Acad. of Sci. without illustrations, are figured in 
this volume. . 

MEEK, F. B., AND ,\VORTHEN, A. H. Fossils of ·the Hamilton 
group. Geol. Surv. of IIi;, Vol. 3, 1868, pp. 419-449, pIs. 
10-12. A few Indiana species previously described in Proc. 
Chic. Acad., Vol. 1, and Proc. Acad. Nat. Sci. Phila., 1866, 
are figured in this volume. 

MEEK, F. B., AND WORTHEN, A. H. DebcriptioDs of new species 
and genera of fossils from the Paleozoic Rocks of the Western 
States. Proc. Phil. A.cad. Nat. Sci., 1870, pp. 22-64. A 
number of species from Indiana are described but not figured 
in this paper. Some of them have since been figured. in Vol. 
7, Geol. Surv. of TIL 

MEEK, F. B., AND WORTHEN, A. H. Descriptions of inverte­
brates from the Carboniferous System. Geol. Surv. of Ill., 



FOSSILS OF INDIANA. 503 

Vol. 7, 1873, pp. 32{-52~, pIs. 1-17. This paper nguresa 
number of Crawfordil"iIle Crinoids which were described by 
the authors without figures in the Proe. Philo.. Acad. Nat. Sci., . 
1870, P. 22, and by Lyon and Cassiday in Am.. Jour. S~i., Vol. 
28, 2d ser., p. 233. 

1874. MILLER, S. A. Mhnograpb of the Gasteropoda of the Cincinnati 
group. Cin. Quart. Jour. Sci., Vol. 1, 1874, pp. 302-321, 
ng. 30-34. One new species from Richmond, Indiana (Belle:ro. 
plwn mohri) is described, and Indiana localities of several other 
species are given. 

1874. MILLER, S.. A. Monograph of the Lamellibrancbiata of the Chi­
cinnati group. Cin: Quart. Jour. Sci, Vol. 1, 1874, pp. 211.., 
236, fig. 20-2[1. Several new species of Tentaculites and 
Be/pima, and some new LamellibranMes are described and fig­
ured from Richmond, Osgood and Velsailles, Indiana. 

1874. Mu,LER, S. A. Notice of ModiolQPsi8 pholadiformis (Foster & 
Whitney). Cin. Quart. Jour. Sci.,. Vol. I, 1874, p. 21'2. A 
Lamellibranch from Richmond is identified with this species. 

1875. MILLERt S. A. Crania reticularis. Cin. Quart. Jour. Sci, Vol. 
2, 1875, p...280, fig. 22. This species is described from a 
specimen obtained from Brookville, IndianA. 

If175. MlLLER, S. A. Class Cephalopoda (Cuvier), as represented in 
the Cincinnati group. Cin. Quart. Jour. Sei., Vol. 2, 1875, 
pp. 121-134. Indiana localities are given fur several species. 

1875. MILLER, S. A. Monograph of tbe Class Brachiopoda of the Cin­
cinnati group.Cin. Quart. Jour. Sci., Vol. 2, 187!), pp: 6-62. 
Indiana localitiES are given for a. large number (If the species 
considered. 

1878. MILLER, S. A. Descriptions of a new genus and eleven new 
species of fj'ssil!!. Jour. CiD. Soc. Nat. Hist., Vol. 1, 1878, 
pp. 100-108, pI. ;) and 4. Four new species from the Hudson 
River group of Indiana· are described; these are OyrtolitelJ 
magnus, Murchisonia multigruma, Cyrtoeeras amoeltWln a.nd Angel. 
lum cuneatum. 

1878. MlILER, S. A. Description of eight new species of Holocystites 
t'rum the Niagara. group. Jour. Cin. Soc. Nat. Hist., Vol. 1, 
No. '3, pp. 129-136, pIs. V.and Vr., 1878. Describes and 
illustrates with good figures tbe following Dew species: H. 
brauni, H. ornatu8, H. glob08US, H. elegans, H. pleonus, from the 
Niagara, Jefferson County, Indiana; H. wetJwrbyi Niagara, 
Ripley County, Indiana; H. perlongus Niagara, Waldron, In­
diana. 
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1879. MILLER, S. A. Description of twelve new fossil species and 
remarks upon others. Cin. Soc. Nat. Hist., Vol. II, No.2. 
1879, PI>. 104-118, pIs. 9-10. Describes the following species 
from Niagara strata, Ripley Oounty: Holoeystites turnidWJ, H. 
btreulus, H. rotundus, H. subrotundus, H. dyeri, H. ventricoiJU8, 
Pisoerinus gemmiformis. From O<!good, Stephanoerinus oilgoodenris. 

1879. MILLER, S. A. Catalogue of fossils found in the Hudson River, 
UtiCR Slate and Trenton groups, as exposed in southeastern 
Indiana, the southwestern part of Ohio and northern part of 
Kentucky. Ind. Geol. Rep't, 1876-77-78 

·1879. MILLER, S. A. Remarks upon the Kaskaskia group, and descrip­
tions of new species of foesils from Pulaski County, Kentucky. 
Jour. Cin. Soc. Nat. Hist., Vol. II, No.1, pp. 31-42, 1879. 
The paper gives the views of Hall, Shumard and Worthen on 
the stratigraphic relations of the Kaskaskia group, and con­
cludes that the name Kaskaskia must displace Chester in 
nomenclature by reason of ten years priority in publication. 

1879. MILLER, S. A. Description of two new species from the Niagara 
group and five from the Keokuk group. Jour. Cin. Soc. Nat. 
Hist., Vol. II, No.2, 1879, pp. 254-259, pI. :XV. Describes. 
Cyathoerinus harrisi and Palaeaster waufordsvi1lensis from the 
Keokuk at Crawfordsville, and Holoeystites turbinatus from the 
Niagara, Ripley County. 

1881. MILLER, S. A. Observations on the unification 'o~ geological 
nomenclature, with special reference to the Silurian formation 
of North America. Jour. Cin. Soc. of Nat. Rist., Vol. IV, 
No.3, pp. 267-293, 1881. Describes the Silurian rocks as 
they occur in Indiana and elsewhere in the United States, and 
discusses their paleontological features in detail. 

1881. MILLER, S. A. Description of new species of fossils. Jour. Cin. 
Soc. Nat. Hist., Vol. IV, No.3, pp. 259-262, pl. 6, 1881. 
Describes and figures one new species from the Hudson River 
group at Verilailles and Osgood, Indiana, Leperditia caleigena. 

1882. MILLER,' S. A. Description of two new genera and eight new 
species of fossils from the Hudson River group, with remarks 
upon others. Jour. Cin~ Soc. of Nat. Hist., Vol. V, pp.34-44, 
pl. 1-2, 188~. One new sponge is described ftom Richmond, 
Stromatocerium riehmondense. This was described as " pisolitic 
balls" by J. T. Plummer in the A. J. S., Vol. 44, p. 281. 

1882. MILLER, S. A. Description of three new orders and four new 
families in the claes Echinodermata and eight new species from 
the Silurian and Devonian formations. Jour. Cin. Soc. Nat. 
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Rist., Vol. V, 1882, pp. 221-231, pI. IX. Describes Licherw­
crinus tubermdatus, from the Hudson River group three miles 
south of Osgood; Oydma puleeUa, from the Hudson River at 
Versailles, and Potel'ioerinus d<Wi..santl8 and P. netUerothanu$, from 
the Upper Helderberg at Deputy, Indiana. 

1882. MILLER, S. A. Descriptions of ten new species of fossils. Jour. 
Cin. Soc. Nat. Rist., Vol. V, 1882, -pp. 79-88, pIs. 3 and 4. 
Describes Cyathoerinus f!rwwJordsviUensis from Crawfordsville. 

1888. MILLER, S. A. The structure, claSsification and arrangement of 
American Paleozoic Crinoids into families. 16th Rep't Ind. 
Dept. of Geol. and Nat. Hist., 1888, pp. 302-326. The 
author indicates the systematic relations as understood by him 
of the Paleozoic genera, including those from Indiana. 

1891. MILLER, S. A. Paleontology. 17th Rep't Ind. Dept. of Geol. 
and Nat. Rist., 1891, pp. 611-705, pIs. I-·XX. This paper 
d(;tScribes and figures sixty. eight new species of Indiana fossils 
from the Carboniferous, Devonian and Silurian rocks; also sev­
eral from Kentucky and Miesouri. 

1893. MILLER, S. A. Paleontology. 18th :Rep't Ind. Dept .. of Geol. 
and Nat. Hist., 1893, pp. 257-356, pIs. I-XII. The author 
describes forty new species from the Carboniferous, Devonian 
and Silurian rocks of Indiana. Several new species from Ohio, 
Kentucky, Missouri and Kamas are described. 

1894. MILLER, S. A., AND FABER, CHA!'. Jour. Cin. Soc. Nat. Rist., 
Vol. 17, pp. 22-33, pI. 1. New species of fossils from the 
Hudson River group and remarks upon others. The authors 
describe a new Lamellibranch-Bodmania imuetum-which is 
the type of a new genus from Richmond, Indiana. 

1888. MILLER, S. A., AND GURLEY, F. E. Description of some new 
genera and species of Echinodermata from the Coal Measures 
and Subcarboniferous rocks of Indiana, Missouri and Iowa. 
16th Rep't Ind. Dept. of Geol. and Nat. Hist., 1888, pp.326­
373, 10 pIe. Describes and figures thirty-one new species of 
Crinoidea from the Keokuk group of Indiana. 

1890, MILLER, S. A., AND GURLEY, W. F. E. Description of some new 
genera and species of' Echinodermata, from the Coal Measures 
and Subcardoniferous rocks of Indiana, Missouri and Iowa. 
Jour. Cin. Soc, Nat. Rist., 1890, pp. 3-25, pI. 1-4. The fol­
lowing new species of crinoids are described from Crawfords­
ville: Agarieocrinm splendeua, Onyehocrinm ulriehi, Batoerinm 
ulrichi, Batoorinm marinm, B. jucundm, Poierioorinus granili­
netUl, P. f!rawJordsvillenais, Soophiocrinm manus. 
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1895,. MILLER, S. A.• AND GUBLEY, WH. F. E. Description of some 
Dew species of illVertebratea from the Paleozoic rooks of Illinois 
and adjacent Saa,es. Bull. No. 3f Ill. etate Mu •. Nat. Hist., 
1893, pp. 1-81, pis;. 1-8. The pllper describes from Indiana 
two new Trilobitei--' IAiJuJs AanovereMis, Lichas bgrnt'AtmUS, lin­
gula indianen8is, Conularia gratia8e, C. apergfm8i3 and a Dumber 
of new Crinoids" . 

MILLER, S. A., AND GURLl!:Y. WM. F. E. New aDd interesting 
sweies of Paleozoic fossils. Bull. 7, Ill. State Mus. Nat. Hist. 
pp. 1-89, pis. 1-0, Several Indi./tn& species are described. 

1896. MILLER, S. A., AND GURLEY, WM. F. E. New species of Echin­
odermata and a new Orustacean from the Paleozoic rocks. Bull. 
10 III. State Mus. Nat. Hist., p. 90, pl. 5. Describes Euryp­
ierm kokomnen6fia from Kokomo. 

1896. MULER, 8. A., AND GURLEY, WH. F. E.. New species of paleo­
zoic invertebrates from Dlinois and other States. Bull. 11 Ill. 
State. Mue. Nat. Hist., pp. 1-50, pJs. 1-5. Describes three 
Gastrop()ds, a GoniatittJ, an Orthoceras and a Conularia. 

1897. MILLER,8. A., AND GURLEY, WH. F. E. New 8}l('cies of Ori­
noids, Cephalopods and other Paloowic rosaill!!. :Sull. 12 Ill. 
State Mut'. Nat. Rist., pp 1-69, pIs. 1-5. Describes several 
species from Indiana .. 

1878. MIU..ER, S. A., AND DUR, O. B. Oontributi~ns to Paleontology. 
Jour. Cin. Soc. Nat. Hist., Vol. 1.1878, pp. 24-39, pIs. 1-2. 
Three new species from Waldron are deecribed-Codaater put­
chellus, .Fiucalyptoerinus tubercuiatus, and Spirijera(') waldronen8is. 
A new !lpecies from Versailles, Indiana-Conularia formosa'-:""is 

described and figured. 

1892. MILLER, S. A., AND . FABER, O. Some new species and new 
structural parts of fossil.s. Jour. Oin. 80(,. Nat. Hiet., Vol. 15, 
1892, pI. 1. A new species from the Niagara at Madison, In­
dillna-Holocystites atfinis-is described and figured. 

1894. MILLEK, S. A., Al"D FABER, O. L. Description of some Oincin­
nati fOSi'ils. Jour. Oin. Soc. Nat. Hist.• Vol. 17,1894, pp. 137­
158. pI. 7 and 8. The authors describe the following new species 
from Indiana: Gomphooeras indianen8i8, Hyolithes veTsaillen8i8, 
Hyolithl!8 (?) dubius aDd Beryihia hammelli. 

1886. 	 MOORE, D. R. Fossil corals of Franklin County, Indiana. Bull. 
Brookville Society of Nat. Hist., No.2, 1886, pp. 50-51. This 
paper gives a list or twenty-three species from the Upper and 
Lower tlitUrilUl, and fOllr from the Drift. 
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1886. MOORE, D. R. Two hours among the f088ils of Franklin County, 
Indians. Bulletin of the Brookville &ciety of Natllral History, 
No. I, pp. 44-45. The paper gives a list of seventeen Lower 
~ilurian fOl!sil~. 

1893. MOORE, Jos. The recently found Castoroides in Randolph 
County, Indiana. Am. Geo1., Vol. 12,1893, pp. 69-74, pI. 3. 
Gastoroid~ ohioensis Foster. 

1890. MOORE, Jos. Concerning a skeleton of the gr.-at fossil beaver, . 
Gasroroid~ ohioensi8. Jour. Cin. Soc. of Nat. HisL, Oct. 1890, 
pp. 13R-169. Gives detailed description and twenty-five figures 
of a specimen from Randolph County, Indiana. 

1890. MOORE, JOI:'. Concerning some portions of Oa.'3toroides ohioenaia 
not heretofore known. Proc. Am. Assoc. Adv. Sci., Vol. 39, 
1890, pp. 265-267. Specimen from Randolph County. 

1873. NEWBERRY, J: S. Descriptions of f.'i'sil fishes. Gao. S~rv. of 
Ohio, Vol. I, Pt. II, pp. 247-355. The author refers to the 
species referred incorrectly by Owen and Norwood to the Upper 
Silurian at Madh!on (p. ~62). and calls attention to a bone bed 
at North VernoD, Indiana. Reports Gyrocanthus Compre<l8U8 from 
Dearborn County. 

1879. NEWBERRY, J. S. List of fos~ih of Harrison County. 8th, 9th 
and 10th Ann. Rep'ts Geol. Surv. Ind., 1879, pp. 341-349. 
The Jist of fossils by CoUett hilS appended a list of species of 
fishes determined hy Newberry. The new species described 
are OIwmatodu8 selliJormill, G. angustus, O. obliquus, Lisgodus 
~nis, Orodus eol1etti, Helodu8 laIftJis, DeUodll.8 cinctll8, Petalodus 
/mappi, and Archaeobatis gigas. The last genus is also new. 

1890. NEWBERRY, JOHN S. The Paleozoic fishes of North America. 
Monog. U. S. GooL Surv., Vol. 16,340 paget', 53 p]s., Wash· 
ington, 1890. A few speci€s from Indiana are figured. 

1866. NEWBERRY, J. 8., AND WORTHEN, A. H. Descriptions of new 
species of Ve.rtebrates, mainly from the Snbcarboniferous Lime· 
stone and Coal Measures of llIinois. Gaol. Burv .. of III , Vol. 
2, 1866, pp. 11-141, pIs 1-13. Five species of fishes from 
Posey County are described-Oladodus gracilis. Dif:Jlodus latus, 
D. compre33US, Ctenopt:gchius 8emieirculari8,'~tus minor-and 
one from Rockford, Orodus multicarinatm. 

1889. NEl'TLEROTH, HENRY. Kentucky fo88il sheUs A monograph 
of tbe f08lil shells of the Silurian and Devonian rooks of Ken­
tucky. Ky. Geol. Surv., pp. 1-245. pia. I-XXXVI, Frank­
fort, Ky. A large number of Devonian fOl!Sils from Clark 
County, Indiana. and the Falls of the Ohio are figured and 
described. 
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1888. NEWELL, FREDERICK H., Niagara Cephalopods from Northern 
Indiana. Pro Bost. Soc. Nat. Hist., Vol. 23, pp. 466-486. 

1875. NICHOLSON, H. ALLEYNE. Description of the corals of the 
Silurian and Devonian systems. Geol. Surv. of Ohio, Vol. II, 
1875, pp. 183-212. The author reports EridophyUum JJtrWtum 
from the Gorniferous at Louisville. 

1875. NICHOLSON, H. ALLEYNE. Descriptions of Amorphozoa. from 
the Silurian aud Devonian furmations. Geol. Surv. of Ohio, 
Vol. II, 1875, pp. 245-255. Reports Dictyostroma undulata 
from the Niagara of Louisville, Ky. 

1848. NORWOOD, J. G. Proc. Bust. Soc. Nat. Hist., Vol. 2, 1848, p. 102. 
In a letter to the society, Norwood announces the discovery of 
fossil fishes at a locality sixteen .miles north of Madison. 

1846. NORWOOD, JOS. G., AND OWEN, D. D. Description of a new 
fOBBi! fish from the Pdleozoic rocks ofIndiana.l Am. Jour. Sci., 
2d Ser., Vol. 1, pp. 367-371. figs. 1 and 2. The fish described 
is Macropetaliihihys TapheidAl'labis, from the Corniferous. 

1858. NORWOOD, J. G.• AND PRATTON, HENRY. Notice of the genus 
Clwnetes, as found in the' Western States and Territories with 
descl.'iptions of eleven new species. Proc. Phila. Acad. Nat. 
ScL, 1855-1858, Vol. 3, 2d aer., pp. 23-31, pI. 1. Figures 0. 
nana from Falls of the Ohio. 

1858. NORWOOD, J. C., AND PRATTON, HENRY. Notice of Producti 
found in the Western States and Territories, with descriptions 
of twelve new species. Proc. Phila. Acad. Sci. 1855-58, Vol. 
3, 2d ser., pp. 522, ph;. 1-2. Describes and figures P. ftcmingii 
de Kon: from the" Mountain Limestone," and from the Coal 
Measures in Posey County P. buchianm de Kon., P. fj,mbriatm 
Sow., P. wahashensis nov. sp., P. ftemingii de Kon., P. undifer. 
OWl de Kon. . 

18tH. OWEN, D. D. On fOBBi! palm trees in Indiana. Am. J., S. and 
, 	A., Vol. 45, 1843 .• pp. 336-337 (abstract). Describes speci. 

mens from the Coal Measures at Big Greek, twel ve miles from 
New Harmony and Bug Cret'k. 

1859-60. OWlilN, R[CHAaD. R~pl)rt ora geological reconnoiBBa.nce of In­
diana, 1859-60, pp. 1-368. Gives lists of the characteristic 
Lower Silurian, Upper Silurian and Devonian f08Bils found in 
the State. The following fossils are figured: Siphonia digitata, 
Halysites sexto-atrenuatU8, Bucania euompluJ,loUkil, GyroceraJJ T/wm· 
boUnearis, Columnaria inequalis, Oeriopora lyra, Litlwstrotion 
canatknae, Pileopis pahuloorinm, Oonularia crawfordsviUensis. 
Figures very poor. 
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1881. PH[NNEY, A. J. D~laware County. 11th Ann. Rep't 'Ind. 
Dept. Gaol. and Nat. Hist., pp. 126-149. Gives list of fossils 
found in the county. 

1843. PLUMMER, JOHN T. Suburban geology about Richmond, Indiana. 
Am. Jour. Sci., Vol. 44. 1843, p. 281. Describes "pisolitic 
balls" which have since been described by S. A. Miller as a 
sponge, Btromatoeerium ricltmond6'l'!8e. 

1858. PROUT, H. A. Descriptions of Bryozoa from the Paleozoic rocks' 
of the Western States and Territorit's. Trans. St. Louis Acad. 
Sci., Vol. 1, pp. 443-452, 571-581, pIs. 15-18. Two new 
species from the Falls of the Ohio are described-Semiooseinium 
rhomhoideU1lt, Limaria falcata and SelniooscinU111 tooereulat'um. 

1843. ROGERS, H. D. On Marcellus and Hamilton of the West and 
South. Am. Jour. Sci., Vol. 41, pp. 161-162,1843. 

1866. ROMlNGER, C. Observations on Chaetetes and some related 
genera in regard to their systematic position, with an appended 
description of some new species. Proc. Philo.. Acad. of Sci., 
1866, pp. 113-123. Three new species from Indiana are de­
scribed-Fistulipora neglecta, F. halli and F. spergensiB. 

1876. ROMlNGER, C. Fossil corals. GeoL Surv. of Mich., Vol. 3, Pt. 
2, 1876, pp. 1-155, pls. 1-55. The paper describes or mentions 
about fifty species of corals from Indiana, many of which are 
figured. 

1892. ROMINGER, C. On The occurrence of typical Chaetetes in the 
Devonian strata at the Falls of the Ohio, and likewise in the 
analogous beds in Germany. Am. Gaol., VoL 10, pp. 56-62, 
pl. 3. Describes one new species, Ohaetetes ponderO$us. 

1890. ROWLEY, R. K. Some observations ou the natural casts of 
Crinoids and Blastoids from Subcarboniferous Limestones of 
Indiana, Iowa, Illinois, Kentucky and Alahama. Am. Geol;, 
Vol. 6, pp. 66-67. 

1886. SEELEY, H. M. The genus Strephochetus: Distribution and 
species. Am. Jour. Sci., eer. 3, Vol. 32, p. 31. Sponge found 
at Madieou. Describes B. richmondensis Miller from Richmond 
and Madison. 

SHALER, N. S. On the fossil Brachiopods of the Ohio Valley. 
Ky. Geol. Surv., pp. 1-44, pIs. 1-8. This paper gives very 
full descriptions, with tables of measurement of several Lower 
Silurian species of the family Strophomenidae, together with 
notes on their geological and geographical range. It bears no 
date. 
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1868. SBUIlU.RD, B. F. Description of new fossil Crini)idea from the 

Paleozoie rocks of the western and southern portions of the 

United States. From St. Louis Acad. Sci., Vol. I, pp.. 71-80, 

pI. 1. Describes and figures HmnoorinU8 polydaetyltl~ from the 

~wer Silurian at Richmond. 


1858. SJroMABD, B. F. Descriptions of new species of Blastoidea from 
the Paleozoic rooks of the Western States, with !lOme observa.­
tions on the structure of the summit of the genus Pentremites. 
Trans. St. Louis Acad. ScL, Vol. 1, pp. 238-248, pI. 9. De· 
scribes three species from Indiana--:-Codaster pyramidatus, O. 
amerioanus, PelltrimiteB grosvenore. 

1871. SMITH, S..I. Notice of a fossil insect from the Carboniferous 
formaLion of Indiana.. Am. Jour. Sci., Ser. 3, VoL 1, pp. 44­
46. The paper describes a new insect, Paolia vetUIJUI, from the . 
Hindostan Whetstone beds at French Lick. The original figure 
is republished in the ·20th Ann. Rept. Geol. Surv. of Ind., p. 
356. 

1858. STEVENS, R. P. Description Qf nf'W Carbonifdous fossils from 
. the Appalachian, Illinois and Michigan coal fields Am. Jour. 
Sci., 2d ser., Vol. 25, pp. 258-265. Describes Chifhn pa'I"tJU­
lUB from Bergen Hill (Spergen Hill ?). 

1883. ST.JOHN,OREloTES, AND WORTHEN, A. H. Deflcripli!>nsoffossil 
fisht's. GeoJ. Survey of Ill., Vol. VlI. 188:~, pp. 57-264. 
Records'Taeniodu8 regularia nov. sp. from Bedford, lind Orthop­
leurodus (JarOOnarius (N. and W.) from Posey County. 

1886. THOMPSON, MAURICE. Fossil mammals of the Post· Pliocene in 
Indiana. 15th AnD. Rep't of Ind. ~pt. of Geol. and Nat. 
Hist., 1880 and '86. pp. 283-285. Gives brief descriptions 
and loealities of aU llpecies certainly identified. 

1891. THOMPSON, MAURICE. Geology of Carroll County. 17th Rep't 
Ind. Dept. of Geol. and Nat. Hist, ]891, pp. 171-1~1. Men­
tiool! 1\ few fossils found at Delphi, by whicb he identified Ni­
Bgtlra RDd I?evonian stra1a at this point. 

1886. THOMPSON, W. H. A Geological Survey, Clinton County. ]5th 
Ann. Rep't Ind. Dept. of Geol. aDd Nat. Rist., 18&,)-86, p. 
155. Notes the discovery of Elephas primigeniu.8. 

1819. ULRICH, E. O. ~ription i)I a Trilobite from the Niagara group 
of Indiaoa. Joor. Cin. Soc. Nat. Hist.,Vol. II, No.2, pp. 
]~n-134. 1819. Descrihes and figures Calymene nasuta from the 
Niagara group at Osgood, Ripley County. 

http:SBUIlU.RD
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1879. ULRICH, E. O. Descripti0D8 of new geuera. andspeciea of fOlll!lils 
from the Lower Silurian about Cincinnati. Jour. Cin. Soc. 
Nat. Hist., Vol. II, No.1, pp. 8-30, 1879. Describes and 
figu:re& Tel1.inumya cingulato. n. sp., found at Marble Hm, near 
Madison, and at Louisville, Kentucky. 

1880. ULRICH, E. O. Catalogue of fossils occurring in the Cincinnati 
group of Ohio, Indiana and Kentucky. 31 pages, Cincinnati, 
1880. 

1882. ULRICH, E. O. America~ Paleozoic Bryozoa. Jour. Cin. Soc. 
Nat. Hist., Vol. V, 1882, pp. 232-257, pIs. 10-11. Notes the 
following species from Osgood, Indiana: Diplvtrypa milleTi n. 
sp., Monotrypella subquadrata n. sp., CaUopora elegantula. 

1883. ULRICH, E O. American Paleozoic Bryozoa. Jour. Cin. Soc. 
Nat. Hist.• Vol. VI, pIs. 10-14; pp. 245-279,1883. Describes 
and figures the following new species from the Niagara grQup 
of Indiana: . Trematoporu haUi n. sp. from WaJdron, T. :whit· 
fieldi. n. lip. from Waldron, and IdWtrypa paralJitiea n. 8p. from 
Osgood. 

1886. ULRICH, E. O. Descriptions of new Silurian and Devonian fos· 
sils. Contributions to American PaL, Vol. I, No.1, 18M6, pp. 
3-35, pIs. 1-3, Cincinnati. Anumberof new species of Bryozoa 
and Gastropods are described from Indiana rocks, also a Dew 
Brachiopod from the Knohstone-Rhynehonella greeniana-and 
a new species of foraminifera-Mock·rina greenei. 

1888. ULRICH, E O. A correlation of the Lower Silurian horizons of 
Tennessee and of tbe Ohio and Mississippi valleys with those of 
Oanada. Am. Geol., Vol. I, pp. 100-110, 179-190, 305-315; 
Vol. II, pp. &9-44, 1888. Gives description of paleontology, 
stratigraphy and structure of the Lower Silurian of the Ohio 
Valley. . 

1888. UI,RICH, E. O. A correlation of the Lower Silurian horizons of 
Tennessee and the Ohi,) and Mississippi vaJle}s with those of 
New York !l.ud Oanadll.. Am. Geol. 1, 1888, pp. 39-44, 100­
110,305-315, 

1890. ULRICH, E. O. New and little known American Paleozoic Ostra­
coda. JOUI\ Oin. &c. Nat. Hist., Vol. 18, 1890, pp. 104-137, 
173-211, pi!!. 7-18. ~early .thirty new species from Indiana 
are described in this paper. 

1890. ULRICH, E. O. New Lamellibranchiata. Am. Geol., Vol. 6, 
Sept., 189ft 
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1893. ULRICH, E. O. New and little known LamelIibranchiata from 
the Lower Silurian rocks of Ohio and adjacent States. Geol. 
SUrT. of Ohio, Vol. VII, pp. 627-693, pIs. 45-56. Describes 
the following new species from Indiana: Iehyrodonta mi8eruri, 
Iehyrodonta modioliftJTmis, Modiolodan subrectus, M. declivis, M. 
subovali8, Clionyckia exoovata. 

1894. ULRICH, E. O. The Lower Silurian Ostracoda of Minnesota. 
Geol. and Nat. Rist. SUlv'. Minn., Vol. III, pp. 633-693, pIs. 
43-46, 1894. The author mentions two species of Ostracoda 
occurring at Richmond and Versailles which he. figures; they 
are Oeratopsi8 ckarYlkrwi Miller and Tetradella. quadrilirata H. 
&W. 

1897. ULRICH, E. O. The Lower Silurian Gastropoda of Minnesota. 
Gool. of Minn., Vol. 3, Pt. 2, pp. 815-1081, pIs. 61-82. A 
large number of Gastropods from Indiana rocks are figured, 
some of which are new species. 

1897. ULRICH, E. O. The Lower Silurian Ostracoda of Minnesota. 
Geol. of Minn., Vol. 3, Pt 2, pp. 629-693, pIs. 43-46. Two 
species are mentioned from the Cincinnati group of Indiana 
-Oeratopsi8 charYlkrsi var.rQbWlta and Tetradella quadrilirata 
Hall and White. 

1897. ULRICH, E. O. The Lower Silurian Lamellibranchiata of Min­
nesota. Geol. of Minn., Vol. 3, Pt. 2, pp. 475-628, pIs. 35-42. 
Four species are reported from the ro<!ks of the Cincinnati 
group in Indiana. They are Byssonyckia tenuistriata, Modiolop­
sis concentrioo Hall. & Whit., Ortlwdesma oonaliculatum Ulrich, 
Whitella obliquata Ulrich. 

1847. VERNEUIL, ED. DE. Note sur Ie parallesme des roches des depots 
paleozGiques de l'Amerique Septrionale avec ceux de l'Europe, 
8uive d'un tableau des especes fossiles commones aUK deux 
continents, avec l'indication des etages on elles as recountreut, 
et terminee par un examen critique de chacune de cas especel!. 
Bull. Soc. Geol. de France, (2) t IV, pp. 640-710, 1847. 
Translated and condensed by Jas. Hall. Am. Jour. ScL, 2d 
ser., Vol. 5, 1848, pp. 176-183, 359-370; also Vol. 6, pp. 
45-51,218-231. de Vemeuil considers the Black shale of In­
diana Ilnd Kentucky equivalent to the Genesee of New York. 

1889. VOGDES, ANTH01(Y W. The genera and species of North Ameri­
can Carboniferous Trilobitei'. Ann. N. Y. Acad. ScL, Vol. 4, 
pp. 69-105, pis. 2 and 3. Republishes the original descriptions 
of Phillipwia doN (Hall) Winch. and P. rockJordensi8 Winchell. 
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1881. WACHSMUTH, CHAt3., AND SPRINGER, FRANK. Revision of the 
Paleo-Crinoidea, Part II. Proc. Phila. Acad. Nat. Sci., ]881, 
pp. 177-414, pIs. 17-19. Describes the following new species 
from the Keokuk group in Indiana: Eretmocrinus originarius, 
E_ intermedius, E. adultus and Batocrinus whitei. 

1892. WACHSMUTH, CHAS., AND SPRINGER, FRANK. Description of 
two new genera and eight species of Camerate Crinoids from 
the Niagara group. Am. Geol., Vol. 10,1892, pp. 135-144. 

1878. WETHERBY, A. G. Description of a new family and genus of 
Lower Silurian Crustacea. Jour. Cin. Soc. Nat. Hist. , Vol. I, 
1878, No.4, pp. 162-166. Describes the new Crustacean genus 
Enoploura from specimens found at Richmond and Osgood, In­
diana, and Ohio localities, to which he transfers Meek's species, 
balanoides, from the Cystidae. See Meek's description in A. J. 
S., Vol. III (3d ser.), p. 423, Hs72; also see review and sharp 
criticism of Wetherby's genus in Geological Magazine, May, 
1880, by Dr. Henry Woodward. . 

1878. WHITE, C. A. Descriptions of new species of invertebrate fossils 
'from the Carboniferous and Upper Silurian rocks of Illinois and 
Indiana. Proc. Phila. Acad. of 6ci., 1878, pp. 29-37. The 
following species from Indiana are described without figures: 
Baryphyllum fungulW3, Platycrinus bonensis, ScapiocrinW3 gibsoni, 
Lepidesthes colletti and Scaphiocrinus gurleyi. 

1880. WHITE, U. A. Fossils of the Indiana rocks. 2d AIm. Rep't 
Dept. Stat. and Geol. uf Ind., 1880, pp. 471-522, pIs. 1-11. 
A few of the more common fos,ils of each of the formations in 
Indiana are described and figured. 

1883. WHITE, C. A. Fossils of the Indiana rocks, No.3. 13th Ann. 
Rep't Geol. Surv. Ind., 1883, pp. ] 07-180, pll'. 23-39. The 
principal species of the Coal Measure~ are described. 

1896. WHITE, DAVID. Report on the Fossil Plants from the Hindostan 
whetstone beds in Orange County, Indiana. 20th Ann. Rep't 
Ind. Dept. Geol. and Nat Res., 1896, pp. 354-355. Gives 
list of species identified from a cullection of plant fossils trans­
mitted by E. M. Kindle. 

1874. WHITFIELD, R. P. 6th Ann. Rep't Geol. Surv. Ind., pp. 179­
182. Gives a list of fossils from the black shale, with notes. 

1881. 	 WHITFIELD, R. P. Remarks on Dictyophyton, and descriptions 
of new species of allied furms from the Keokuk beds at Craw­
fordsville, Indiana. Bull. Am. Mus. Nat. Hist., Vol. I, 1881, 
pp. 10-20, pIs. 3, 4. Three new species are described-Uphan­
taenia daw8oni, Dictyophyton cattilijorme and D. IJ!Jlindricum. 

33-GEOL. 
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1882. WHITFIELD, R. P. On the fauna of the limestones of Spergen 
Hill, India.na, with a. revision of the descriptions of its fossils 
hitherto published and illustrations of the species from the orig­
inal type series. Bull. Am. Mus. Nat. Hist., Vol. I, 1882, pp. 
39-97, pIs. 6-9. Two new species are described from the St. 
Louis L's, a.t Spergen HiIl-Pteronites spergenais and Cyt,hetrellina 
glandella. A list of species identified from this locality in addi· 
tion to tbe species described by Hall is given. 

1885. WHlTFIELD, R. P. Notice of a new Cephalopod from the Niagara 
rocks of Indiana. Bull. Am. Mus. Nat. Hist., 1885, Vol. I, 
No.6: p. 192, pI. 21. 

1884. COPE, E. D., AND WORTMAN, J. L. Postpliocene vertebrates of 
Indiana. 14th Ann. Rep't Dept. Gaol. and Nat. Hist. Surv. 

1876. WINCHELL, N. H. Vegetable remains in the drift deposits of the 
Northwest. Am. Assoc. Adv. Sci. Proc., Vol. 24, Part 2, pp. 
4~-56, 1876. 

1865. WINOHELL, ALEXAJIlDER. Descriptions of new species of fossils 
from the Marshall group of Michigan and its supposed equiva. 
lents in other States; with notes on some fossils of the same 
age previously described. Proc. Phila. Acad. Nat. Sci., 1865, 
pp. 109-133, Describes and gives notes on six @pecies of fossils 
from Rockford, Indiana. 

1869. WINOHELL, ALEXANDER. On the geological age and equivalents 
of the Marshall group. Proc. Am~ Pbil. Soc., Yol. XI, pp. 
57-83; Vol. xn, pp. 385-478. Gives a catalogue of the fOs­
sils of the Marshall group and its eq uivalents in tbe States where 
it has been recognized, including Indiana. 

1895, WINOHE1.L, N. H., AN]) 80HUOHERT, C. Sponges Graptolites and 
Corals from the L()wer Silurian of Minnesota. Geol. of Minn., 
Vol. 3, Pt. 1, pp. 55-U5, pIs. F. and G. Describes and figures 
some corals from Indiana-Streptela8ma rustic-um and Protarea 
vetusta. 

1884. 'VORTHE[!l', A. H. De"criptioDs of two new species of Crustacea, 
fifty.one speciE'S of Mollusca, and three species of Crinoids from 
the Carboniferous formation of Illinois and adjacent States. 
Bull· No.2, Ill. Sr,ate Mus. Nat Hist., 1884, pp. 1-27. The 
following new species from Crawfordsville are described without 
figures: Sanguinolite8 r multistriatuB, Avieul,opeel.en spinuliferous, 
A. oolleti and Batoerin'U8 montgomeryensis. 

1889. WORTHEN, A. H. Catalogue of American Paleozoic fossils: the 
collection of Prof. A. H Worthen, deceased. pp. 1-75, War­
saw, IlL, 1889. Tbis collection, which is now the property of 
the State of Illinois, includes about 752 types, 240 of which 
are Crinoids. Many of the specimens are from Indiana. 
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THE 

B~IRDS OF INDIANA. 

A DESCRIPTIVE CATALOGUE OF THE BIRDS THAT HAVE 


BEEN OBSERVED WlTHIN THE STATE, WITH AN 


ACCOUNT OF THEIR HABITS. 


By .AMOS V'V. BUTLB:R. 

INTRODUCTION. 

At the request of Prof. W. S. Blatchley, the chief of the Department 
of Geology and Natural Resources, I have undertaken the preparation 
of a report upon the birds of Indiana. This is made necessary by the 
fact that Dr. A. W. Brayton's "Catalogue of the Birds of Indiana," 
published in 1879, has long been out of print and the supply of my 
own catalogue of 1890 is practically exhausted. Both of these papers 
were published by the Indiana Horticultural Society. 

With the increasing interest in the relations of birds to the farm, 
orchard, garden and lawn; with the attention that has of late been 
directed to- birds as subjects for nature study in all our schools and 
with the awakening desire to prevent the slaughter of native beneficial 
birds, for purposes of decoration and adornment, has come a demand 
for information relating to the birds about us that is unsupplied. 

It is desired that I give at this time an account of the occurrence, 
distribution, breeding range, nesting habits and foods of the birds of 
the State, to which shall be added descriptions of all the species that 
occur within our limits and an artificial key to aid in their determina­
tion. With the material available, the result of over twenty-one years' 
observations on the migrations of birds within the State of Indiana, 
it was to have been hoped that the way might have opened for 
some extended consideration of the data at hand. I have been enabled 



516 REPORT OF STATE GEOLOGIST. 

to illustrate slightly the movements of birds generally, giving the ear­
liest and latest dates as indicating the two extremes of the migratory 
periods as they are known to us. It is to be hoped that at an early 
date at least one volume will appear, giving some of the more impor­
tant results of the observations that have been made. 

While this report is based largely upon my notes, made principally 
in southeastern Indiana within the past twenty-one years, I have also 
had the benefit of the material that has come into my hands as the 
curator of the Department of Ornithology of the Indiana Academy of 
Science. Dr. C. Hart Merriam, chief of the Biological Survey of the' 
U. S. Department of Agriculture, has very kindly afforded me facil­
ities for examining the migration reports in his office from Indiana 
for a series of years. He has also arranged to supply such cuts as are in 
the possession of that department for the purpose of illustrating this 
report. 

I have been favored with the assistance of Mr. Robert Ridgway, 
curator of the Department of Birds of the United States National 
Museum; Dr. J. A. Allen, American Museum of Natural History, New 
York; Dr. F. W. Langdon, Mr. Charles bury, Mr. H. W. McBride, 
Cincinnati, 0.; Mr. Ruthven Deane, Mr. H. K. Coale, Mr. J. G. Par­
ker, Jr., Mr. F. M. Woodruff, Chicago, Ill.; Mr. E. R. Quick, Brook­
ville, Ind.; Mr. C. E. Aiken, Salt Lake City, Utah; Mr. Jerome 
Trombley, Petersburg, Mich.; Mr. L. Whitney Watkins, Manchester, 
Mich.; Prof. B. W. Evermann, Icthyologist, U. S. Fish Commission, 
Washington, D. C.; Prof. W. S. Blatchley, Dr. A. W. Brayton and 
Hon. R. Wes. McBride, Indianapolis, Ind., and also of Mrs. Jane L. 
Hine, Sedan; Mr. E. J. Chansler, Bicknell; Messrs. L. A. and C. D. 
Test, Lafayette; Prof. H. S. Voorhees, Brookville, and Miss Lulu 
Ward, Milton, and of a great number of patient investigators who, for 
the love of nature and the desire to advance knowledge, have made 
careful observations and submitted valuable reports. Tow~rds the end 
of this paper I have attempted to mention them by name, and I sin­
cerely hope I have omitted none. To each one I eriend my thanks 
for the assistance rendered. 

In addition the J. B. Ijippincott Company have kindly given me 
permission to make use of the keys in Ridgway's Manual of North 
American Birds. A. C. McClung & Company have granted 
the same permission regarding Dr. Jordan's Manual of Vertebrates, 
and Dr. Elliott Coues has authorized me to make use of his Key to 
North American Birds. I am indeed thankful for the courtesy ex­
tended by the persons interested in these valuable works. I have 
availed myself of the opportunity, and from them have gathered much 
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of the material for the keys and descriptions found herein. In addi­
tion I have consulted Dr. Wheaton's Birds of Ohio, Mr. Mcllwraith's 
Birds of Ontario, Prof. Cook's Birds of Michigan, Mr. Ridgway's Birds 
of lllinois, Dr. Hatch's Birds of Minnesota, Dr. Warren's Birds of 
Pennsylva.nia, Mr. Chapman's Birds of Eastern North America, Maj. 
Bendire's Life Histories of North American Birds, Mr. Nehrling's 
North American Birds, the reports of Professors King and Forbes on 
the food of birds, and numerous other pUblications. from all of which 
I have used more or less material. For this I desire to acknowledge my 
indebtedness to those authors and to others to whose works reference 
is made herein. 

It has been my purpose not to include within this list any bird 
which has not been ascertained to occur within the State and not to 
note any species as having bred unless I have been satisfied upon good 
authority that it has done so. I have added a supplemental list of 
species which, from their having been taken near our limits, may, 
willt greater or less probability, be expected to be found within the 
State. 

THE INDIANA BIRD LAW. 

]n 1891 the Legislature, at the request of the Indiana Academy of 
Science and the Indiana Horticultural Society, enacted the following 
law for the protection of our native beneficial birds: 

"AN ACT for the protection of birds, their nests and eggs. 
(Approved March 5, 1891.) 

"Section 1. Be it enacted by the General Assembly of the State of 
Indiana, That it sl!all be unlawful for any person to kill any wild bird 
other than a game bird or purchase, offer for sale any such wild bird after 
it has been killed, or to destroy the nests or the eggs of any wild bird. 

"Sec. 2. For the purpose of this act the following shall be considered 
game birds: the Anatidre, commonly called swans, geese, brant, and 
river and sea ducks; the Rallidre, commonly known as ralls, coots. mud 
hens, and gallinules; the Limicolre, commonly known as shore birds, 
plovers, surf birds, snIpe,> woodcock, and sandpipers, tattlers, and cur­
lews; the Gallinre, commonly known as wlld turkeys, grouse, praIrie 
chickens, quail, and pheasants, all of which are not intended to be af­
fected by this act. 

"Sec. 3. Any person violating the provisions of section 1 of this act 
shall, upon convictIon, be fined In a sum not less than ten nor more than 
fifty dollars, to which may be added Imprisonment for not less than five 
days nor more than thirty days. 

"Sec. 4. Sections 1 and 2 of thIs act shall not apply to any person hold­
ing a permIt giving the right to take bIrds or their nests and eggs for 

> scientific purposes, as provided In secton I) of thIs act. 
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"Sec. 5. PermltB may be granted by the Executive Board of the Indi­
,ana Academy ot Science to any properly acrcedlted person, permitting 
the bolder thereof to collect birds, their nestB or eggs for strictly scientific 
purposes. In order to obtain such permit the applicant for the same must 
present to said Board written testimonials from two well known sclentiflc 
men certIfying to the good ehal'llcter and fitness of said applicant to be 
el\trus~d with such privilege, and pay to said Ro,~rd one dollar to defray 
the necessary expe~es 8.ttendi~g the granting, of such permit, and must 
file with said Board a properly executed bond In the sum of two hundred 
dollars,· signed by at least two responsibll'! citizens of the State as sure­
des. The bond shall be forfeited to 'the State ,and the permit become void 
upon proof that the holder of such permit has killed any bird or taken 
the nests or eggs of any bird for any other purpose than that named in 
this section, and shall further be subject for each offense to the penalties 
provided in this act. ",' 

"Sec. 6. The permits auth~ri~e9,bY'i!'i~"Jl,Ct shall be in force for two 
years only from the date of theIr issU'~ 1ina shall not be transferable. 

"Sec. 7. The English or European'house sparrow (Passer domesticu8}, 
crows, hawks, and other birds of prey are not included among the birds 
protected by this act. 

"See. 8. All acts or parts of acts heretofore passed in conflict with the 
provisions of tllis act are hereby repealed. 

"Sec. 9. An emergellCY is declared to exist tor the immediate taking 
effect of this act. therefore the same shall be in force and effect from and 

• after its passage." 
In some localities this law has been enforced, but presumably in 

others it is not well known. It is to be hoped that om citizens will 
familiarize themselves with it to the end that it may be made efficient 
throughout the Commonwealth. 

POSITION AND BOUNDARY. 

The following is an account of the location and physical features of 
Indiana. The quotations are bom Dr. Charles R. Dryer's "Studies in 
Indiana Geography:" 

"Indiana is one of the North CenttalStates, situated in what is 
sometimes called the Middle West, between the upper Great Lakes 
and the Ohio, and mostly in the Mississipni basin. The central par· 
aIlel of the United States, the 39th, crosses its southern third and it 
is included between 37 degrees 41 minutes and 41 degrees 46 ·minutes 
north Jatitude, and between 84 degrees 44 minutes and 88 degrees 
6 minutes west longitude. It is bounded on the north by the parallel 
which is ten miles north of the southern extremity of Lake Miehigan; 
on the east by the meridian of the mouth of the Great Miami River; 
on the south by the Ohio, and on th~ west by the Wabash river and 
the meridian of Vin€ennes. Its extreme length is 250 miles, its av· 
erage width 145 miles, its area 36,350 square miles. 
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ELEVATION. 

"According to Powell's division of the United States into physio­
graphic regions, 'Indiana lies mostly on the Ice Plains, hut includes a 
small portion of the Lake Plains on the north and of the Alleghany 
Plateau on the southeast~ The highest land in the State, in southern 
Randolph county, is 1,285 feet aboye tide; the lowest, at the south­
west corner is 313 feet. The area above 1,000 feet comprises 2~850 
square miles, in three tracts: (1) An irregular area around the head­
waters of the Whitewater river, in Union, Wayne, Randolph, Dela­
ware, Henry, Rush, Decatur,]'ranklin and Ripley counties;* (2) a 
narrow crescentic ridge in Brown county; (3) a considerable area in 
Steuben, . DeKalb, Noble and Lagrange counties. Isolated peaks rise 
in Brown county to 1,172 feet and in Steuben to 1,200 feet. The 
area between ?OO and 1,000 feet in elevation is 28,800 square miles 
and that below 500 feet is 4,700 square miles. The average elevation 
of the state is '(00 feet. 

* * * 
PHYSIOGRA.PHIC REGIONS. 

"The most striking physical contrast in Indiana is that between the 
glaciated and unglaciated areas. A comparison of the topographic 
map with that showing the revised glacial boundary brings out this 
oontrast sharply. North of the limit of drift the contour lines run in 
large curves and are far apart, showing the general smoothness and 
monotony of the surface. South of the glacial boundary the lines are 
crowded and extremely tortuous, showing a surface much cut up. 
The limit of drift incloses and fits this area of broken surface as a 
man's coat fits his shoulders. 

"The Ohio SlQpe.-That portion of the State which slopes directly 
to the Ohio, including the driftless area and the southeastern part 
of the drift plain, is a region of deep, narrow yalleys, bounded by 
precipitous bluffs and separated by sharp, irregular divides. Isolated 
knobs and buttes are numerous; the crests and summits are from 300 
to 500 feet above the yalley bottoms. The streams are rapid and 
broken by frequent cataracts. All open out into the Ohio Valley, a 
trench from one to six miles wide, 400 feet deep and bounded by steep 
bluffs. 

"'The Oentral Plain.~North of an irregular line extending in a 
general direction from' Richmond to Terre Haute, and south of the 
westward flowing portion of the Wabash from Fort· Wayne to Attica, 

"Also }'ayetie and a part of Dearborn. 
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the topography is that of an almost featureless drift plain. It is 
tra;versed by numerous morainic ridges, but they are low and incon­
spicuous. The traveler may ride upon the railway train for hours 
without seeing a greater elevation than a hay stack or a pile of saw­
dust. The divides are flat and sometimes swampy, the streams muddy 
and sluggish. The valleys begin on the uplands as scarcely percepti­
ble grooves in the compact boulder clay, widen much more rapidly 
than they deepen and seldom reach down to the rock floor. 

"The Northern Plain.-The portion of the drift plain north of 
the Wabash river is more varied than the central plain, and comprises 
several regions which differ materially in character. A small area 
around the head of Lake Michigan is occupied by sand ridges and 
dunes, partly due to a former extension of the lake and partly to 
present wind action. Some of the drifting dunes are more than 100 
feet high. This region is separated by a belt of morainic hills from 
the basin of the Kankakee, which contains the most extensive marshes 
and prairies in the State. This region also is traversed by numerous 
low ridges of sand, the origin and character of which are not yet well 
understood. Many of its features are probably due to the fact that 
during the retreat of the ice-sheet it was temporarily occupied by a 
glacial lake, which received the wash from the high moraines to the 
eastward. Northeastern Indiana is the region of high moraines, and has 
a strongly marked character of its own. A massive ridge of drift, 25 
miles wide, 100 miles long and from 200 to 500 feet thick, extends 
from Steuben County to Cass County and is joined by several smaller 
branches from the northwest. This is the joint moraine of the Erie 
and Saginaw lobes of the Laurentide glacier. Much of its surface is 
extremely irregular, presenting a succ~ssion of rounded domes, conical 
peaks, and winding ridges, with hollows of corresponding shape be­
tween, which are occupied by innumerable lakes and marshes; the 
highest points are 100 to 300 feet above the level intermorainic inter­
vals. A large proportion of the material is sand and gravel. A small 
area in eastern Allen County is a part of the bed of the glacial Lake 
Maumee. 

DRAINAGE. 

"The general slope of Indiana is to the southwest, as indicated b.r 
the course of the Wabash River and its tributaries, wkich drain two­
thirds of the State. Of the remaining third one-half is drained di­
rectly to the Ohio and one-half to Lakes Erie and Michigan and to the 
Mississippi through the Illinois. 
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"The Wabash River is the great artery of Indiana, which it traverses 
for more than 400 miles. The fall is quite uniformly about eighteen 
inches per mile. Its current is gentle and unbroken by notable rapids 
or falls. Its valley is quite varied in character. Above Huntington it is 
a young valley, 'without bluffs, terraces or flood plain. Below Hunt­
ington it once carried the drainage of the upper Maumee Basin, and 
is nowhere less than a mile wide as far down as Attica. Below that 
point its width varies from two to six miles. The original valley has 
been largely filled with drift, which the present river has been unable 
to clear out. It winds between extensive "terraces of gravel, which 
border it at various elevations, and flows at a level from 50 to 100 feet 
above the original rock floor. Below Terre Haute, the wide flood plain, 
ox-bow bends and bayous give it a character similar to that of the 
lower Mississippi. 'l'he upper tributaries as far down as Lafayette are 
post-glacial streams in drift valleys, whose courses are largely deter­
mined by the trend of the moraines. Below that point the smaller 
tributaries enter the river through picturesque sandstone gorges. 

"White River, the largest tributary of the Wabash, and rivaling it in 
volume of discharge, is a much more varied and complex stream. The 
larger West Fork rises at'the sl1lnmit level of the state in Randolph 
county. In its upper course it is moraine-guided, like the upper trib­
utaries of the Wabash, and presents the same characters as the other 
streams of the central plain. In Morgan county it assumes a different •aspect, and thence to its mouth flows through a valley from one to 
three miles wide, 100 to 300 feet deep, bordered by wide bottoms. 
The East Fork rises on the same elevation as the West, but reaches its 
destination by a more tortuous course. Although its length is in­
creased and its slope decreased by its numerous meanders, it is still 
a swift stream. Both forks of White river suffered many disturbance~ 
during the glacial period, which have not yet been studied in detail, 
but are obvious from the varying character of their Valleys and from 
the terraces which border them at all heights up to 300 feet. 

"The Whitewater River takes the shortest course of all from the sum­
mit level to the Ohio, and its average fall is about seven feet to the 
mile. At Richmond it has cut a narrow gorge into the soft shales 
100' feet deep. In strongest contrast with this and the other rivers 
of the Ohio Slope is the Kankakee, which winds through wide marshes 
with a scarcely perceptible current and without definite banks. Its 
basin, however, is sufficiently elevated to render good drainage possi­
ble by the construction of the requisite ditches, and much has already 
been done to that end. 
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PHYSIOGRAPHIC FEATUR~S. 

"Many important land forms are wanting in Indiana. There are no 
mountains, no valleys formed by upheaval or subsidence, no volcanoes 
or volcanic rocks except foreign fragments brought by the ice sheet, 
no features due to disturbance of the earth crust except the rock foun­
dations of the State itself. 

"Plains.-As already indicated, the greater part of Indiana is a plain 
of acwmulation; the surface of a sheet of glacial drift which varies in 
thickness from a few feet to 500 feet or more. The average thicknesS 
is more than 100 feet. It consists chiefly of a mass of clay containing 
more or less gravel and boulders-the till or boulder clay of the geol­
ogists. This is locally varied by.h,e.aps, ridges, sheets and pockets of 
Eland and gravel, and in the southern part of the State is overlain by 
a peculiar fine silt called loe..~8.'l'he boulder clay is the grist of the 
glacial mill, and is composed of a very intimate and heterogeneous 
mixture of native and foreign materials, containing fragments of 
almost every known mineral and rock. The large fragments, or 
boulders, are widely distributed, and of every size up to 30 feet in di­
ameter. They are nearly all igneous or metamorphic in character and 
can be traced back to their origin in the Canadian highlands north of 
the Great Lakes. 

"The driftless area is a plain of degradation, formed by the removal 
of the original rock surface t,o an unknown depth, and now repre­
sented by the summits of the flat and even-topped divides, ridges and 
hills. 

"Hills.-On the northern plain occur numerous hills of accumula· 
tion forming the great mora.inic belts, the result of excessive dumping 
and heaping up of drift along the margins and between the lobes of 
the melting ice-sheet. The most impl'eS6i"fe. examples are found in 
Steuben, Lagrange, Noble and Kosciusko' counties, where they attain 
a height of 200 feet or more, and are as steep and sharp as the mate­
rials will lie. Their peculiar forms and tumultuous arrangement give 
a striking and picturesque character to the landscape. 

"'the Ohio Slope is studded an over with hills of degradation-blocks 
and fragments of the original plain left by the cutting out of the 
valleys between them.· Some are broad and fiat-topped, some narrow, 
crooked and level-crested, some. sharp or rounded, isolated knobs or 
buttes. These are very conspicuous in the counties of Greene,. Da­
viess, Martin, Crawford, Orange, Washington and Jackson, but attain 
their greatest development in Floyd, Clark and Scott, where the 
Silver Hills and Guinea Hills rise to 400 and 500 feet above the valley 
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bottoms. In Brown County the knob topography attains th.e highest 
absolute elevation in Weed Patch Hill, and the surrounding region is 
so rugged as to have gained the title of the 'Switzerland of Indiana.' 

"In Benton county Mounts N ebo and Gilboa 'are isolated masses of 
rock projecting above the general level of the plain, and are probably 
entitled to the name of monadnocks. 

* * * * * * * 

"Lakes.-The surface of the northern plain is peppered with small 
lakes which occupy irregular depressions in the surface of the drift, 
and are especially characteristic of the massive moraines. The whole 
number cannot be less than 1,000. The largest, Turkey Lake in Kos,· 
ciusko county, has an area of :flow and a half square miles. 

"Marshes and Swamps.-These exceed the lakes in number and 
extent. The smaller ones are the basins of former lakes which have 
been filled up with sediment and vegetation. The largest are in the 
Kankakee Basin, and are the remaining vestiges of a glacial lake. 
Everywhere over the central plain the divides' are too flat and the 
slopes too gentle for good drainage, and marshes abound. These, 
however, have been largely drained by ditches." 

The surface of the State presents considerable differences in its 
veg~tation. The heaviest timber which was found in central an.I 
southern Indiana has for the greater part disappeared. Throughout 
the northern part of the State the number of large trees is much less 
and the general size of forest trees decreases noticeably as one proceeds 
northward. 

"Contrary to the statements made in many books, Indiana is. not 
a prairie state. An area estimated to comprise one.eighth of the 
whole, situated, except a fewi~olated patches in the northwestern part, 
is marsh and upland prairie. The remainder of the State was orig­
inally covered by a heavy growth of oak, walnut, beech, maple and 
other hardwood timber, with sycamore and poplar near the streams 
and a little pine along the Ohio slope. No region in the United 
States could show finer specimens or a greater number of individuals 
and species of forest trees than the lower Wabash Valley. The same 
region is said to be the original habitat of the bluegrass which has 
made Indiana and Kentucky pastures so famous." (Dryer, p. 25.) 
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PECULIARITIES AFFECTING BIRD DISTRIBUTION. 

The region about the southern end of Lake Michigan presents an 
unusually fertile field for the ornithologist. Situated as it is, midway 
between the wooded region of the East and the treeless plains of the 
West, wjth the warm river bottoms of the South, rich in southern 
species, extending to within a comparatively short distance, and the 
great lake upon the north, northwestern Indiana forms a kind of "four 
comers" where the avian faunre of four regions intergrade. To the 
proximity of Lake Michigan we are indebted for a number of more or 
less strictly maritime species. As would be expected the. southern 
species occur only in summer, with the exception of Lophophanes 
bicolor, which is found only in winter. Not only is the influence of 
the hike upon the faunre shown by the occurrewe of numerous species 
of birds, attracted by the presence of a large body of water, with its 
congenial surroundings, but the influence of the lake upon the climate 
and the vegetation itt its immediate vicinity has a marked influence 
upon the list of summer residents. The northwestern portion 01 the 
State is divided into alternating tracts of prairie, marsh and wood­
land, each possessing a bird life 01 its own. In Lake Oounty, along 
the Lake Shore, is a stretch of pine woods known as Uthe pinery," 
which is quite peculiar. (Oondensed 1rom E. W. Nelson's notes 01 
"Birds 01 Northeastern Illinois.") Ooming south one crosses the Kan­
kakee River and marshes, well-known regions for water fowl and 
marsh-inhabiting birds, and enters the Wabash Valley. Back from 
this valley proper we find occasional prairies and extensive meadows, 
where such prairie-inhabiting forms as Henslow's Sparrows, Yellow­
winged Sparrows, Black-throated Buntings and Prairie Larks are ex­
pected to be found. The lower Wabash Valley is noted for its 
extended "bottom lands" and "cypress swamps," which, for their 
flora no less than their birds, are 01 much interest. The amount 
of bird life here in summer is very much in excess of that in the north­
western comer 01 the State at that season. The difference in the num­
ber of birds noted would be readily observed. In the southeastern part 
of the St.ate the land rises in some places almost 400 feet above the 
Ohio River within a mile or very little more. On leaving the fertile 
river bottoms, with their successive terraces, one ascends the ~teep 
river hills and soon reaches' the wet flats where the drainage is so 
poor that the water stands upon the surface beneath .the oak and beech 
timber the greater part of the ye1il,r. There is an intimate relation be­
tween the topography and the character of the soil here. There is a 
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comparatively level plateau extending from the Ohio River "bluffs" 
to the northward, west of the valley.of the Whitewater, and forming 
the water shed of a number of streams, some running into the White­
water and some into the White River. This surface soil is usually a 
white or gray clay, characteristic of the country within 30 miles of the 
Ohio River in the southeastern corner of the State. From this one de­
scends until the "broken uplands" are found lying just below the level 
land. Still lower down the "hillsides" are reached. These rise more 
or less abruptly from the bottom lands. The prevailing timber of this 
region is oak, maple, beech, sweet gum, black gum, etc., and with them 
are found, each in its season, some birds which prefer these surround­
ings-Summer Redbird, Cape May Warbler, Black-throated Blue War­
bler, etc. East of the Whitewater River to beyond the Ohio line the 
country is more level and the soil darker and more fertile, the land 
ranking with the best in the State. The central portion of the State is 
comparatively level and very fertile. It was more recently settled than 
the southeastern portion, and hence to-day there may still be seen 
among the finest farms specimens of the largest trees to be found upon 
Indiana soil. The northeastern part of the State has been but little 
explored by the zoologist. Doubtless it will prove a valuable field for 
the one who will occupy it. This is the "lake region" of Indiana. 
Within this quarter is the meeting of two drainage systems-the Wa­
bash to the southwest and the St. Joseph and St. Mary's to the north­
east. The Wabash River is the line of principal migration in Indiana. 
As it turns to the eastward many routes leave it for the north, par­
ticularly just south of Lake Michigan, but many birds follow its course 
along its length. To this fact seems to be due the peculiar distribu­
tion of such forms as the Prothonotary and Cerulean Warblers, and in 
less degree the Kentucky, Worm-eating and Sycamore Warblers. 

CHANGES IN BmD-LIFE. 

When our race first viewed this region it was a vast forest, a wilder­
ness, unbroken save by the water courses, the trail of the Indian, the 
runways of the deer, the roadways of the buffalo. Our birds were only 
such as frequented the densest woodland or the bars in the river chan­
nels, together with forms of wide range and birds of passage. With 
the cutting away of the larger trees sprang up thickets, and therewith 
came thicket-inhabiting forms. As the. clearings were extended 
meadow lands and p~ture lands were reserved. To the meadows came 
such forma Blrthe Bay-winged Bunting, Field Sparrow, Black-throa,ted 
Bunting and Grasshopper Sparrow, species peculiar to such surround­
ings. Some parts of this land were wet and,-where the drainage was 

http:valley.of
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not good, became swamps and sloughs. 'l'here birds peculiar to such 
localities settled, among them Marsh Wrens, Rails, Gallinules, Swamp 
Sparrows and Red-winged Blackbirds. As the orchard and garden de­
veloped, other birds, well known to us and greatly beloved for their 
cheery, social ways, there made their home; such are the Orchard 
Oriole, Warbling Vireo and Yellow Warbler. The changes in condi­
tions and continual increase in number of settlers caused a continual 
diminution in numbers of many birds; especially is this true of geese, 
ducks and other water-loving species, while some birds famous in his­
tory and literature have passed from us and are fast becoming extinct. 
Such are the Ivory-billed Woodpecker, Pileated Woodpecker, Wild 
Turkey and Carolina Parakeet. About our homes the Bluebirds, 
House Wrens and Carolina Wrens came and lived with us, even nearer 
and dearer than other birds. 

As time went on drainage became a feature introduced into the new 
country. With the drainage of our sloughs and swamps a second 
change was noted. The forms of avian Hfe, which lived among its 
reeds and flags, mingling their voices with those of the frogs, disap­
peared,and the land reclaimed tells, in ~ts luxuriant growth of corn, 
no story to the casual passer-by of the former population which occu­
pied it. Time went on, change followed change, little by little, but 
still each cleared field, each rotation of crops, each one of a thousand 
variations in cause had its effect upon the numbers or the life his­
tory of our birds. 

DES'J'RUCTION OF BIRDS. 

By man's agency the English Sparrow was introduced, and as 
its numb"rs increased, began to assert itself in the struggle for 
existence. The Bluebird, which has come from the hole in the 
snag, was .driven from her box. The Martin and Chimney Swift, 
which formerly nested in hollow trees, left their nesting sites about 
the house, and even the Eave Swallow, which in olden times fastened 
its nests to the cliffs, was in some cases driven away. The warfare 
still continues with this aggressive little foreigner, worse some places 
than others, but with such surprising powers of reproduction and un­
heard-of audacity, it seems they must soon cover our entire continent. 

Another epoch in this category is marked by the abnormal craze 
which has for some years been noted of using the skins and parts of 
birds f~r purposes of decoration and adornment. This barbarous cus­
tom has been frowned down in some places by society leaders, but is 
still quite common. . 
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It is marvelous, the destruction of innocent, beneficial lives that 
have been sacrified upon the altar of fashion. Our State has now a 
very good law for the protection of our native birds, and it behooves us 
all to see that in our communities, our separate neighborhoods, that 
law is fully enforced. Unless this is done we may awake too late to the 
importance of protecting these feathered friends who gather their sub­
stance from the insect enemies of the farm; the orchard, the garden 
and the woodland. 

Birds are also destroyed in great numbers by natural causes. The 
sudden severe storms which occur at times in the migrating season 
often cause the death of a great number of tiny wanderers. It is no 
unusual thing to find along the shores of Lake Michigan, and numbers 
of other great lakes, following some severe, cold storm, the bodies of 
great numbers of migrating birds. How great this loss of life is 
cannot be estimated, but they are often found lying close together on 
the beach-where they have been tossed by the waves. Again, it is no. 
unusual thing to find, following a spell of cold weather in April or 
May, the bodies of many birds which have just arrived from the South 
and have been unable to withstand the effects of the sudden cold 
which came upon them. Other birds which irregularly winter with 
us, at times when they attempt to remain, are destroyed in great num­
bers in unusually severe and unfavorable winter weather. A striking 
illustration of this was the severe weather of the late winter and early 
spring of 1895, when, over almost the entire Southern States east of 
the Mississippi, a cold wave prevailed coincident with the winter range 
of the Buebirds, Hermit Thrushes, Robins and other birds occupy­
ing tha:! region. These wintering birds were destroyed in great num­
berll--SQ great, in iact, as almost to exterminate the entire race of 
Bluebirds and to greatly lessen the numbers of some other fol'IIlB. In 
addition to this, many birds are destroyed at the time of migration on 
dark niJlbts by flying against the lighthouses, light towers and other 
lights fn high places. Unfavorable weather during the breeding 
season is also the cause of lArge loss of life among the young birds and 
of the destruction of many eggs. 

In addition, birds are subject to disease, fall a prey to theit enemies, 
are killed by accident, and, as these conditions combine in a favorable 
or in an unfavorable way, we may note among many species, taking 
one year with another, an increase or a decrease in their normal 
numben. 
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ZOOLOGICAL AREAS. 

Geographers have attempted to divide the world into zoological re­
gions in accordance with the harmonic distribution of certain typical 
forms. These zoological areas have not been very accurately defined. 
They may be termed the different divisions of the sea of animal life, 
with its tides, currents,. varying temperature and depth, two areas 
meeting as land and sea, each with irregular shore lines and deeply 
indented coasts, the boundaries continually changing as barriers in 
one direction are overcome, and in another a different coast configura­
t~on appears. 

lndiana is included entirely within the Eastern (Atlantic) faunal 
province, and while it is within the limits of the Carolina fauna of 
Mr. Allen, the southern portion contains so many birds that are dis­
tinctive of the Louisiana fauna (Austroriparian Province of Professor 
Cope) that it has been thought it should be referred to that district. 
According to Dr. Merriam's provincial classification, almost all of 

, Indiana is included within the upper Sonoran Zone. The Transition 
Zone appears in the northern part, while the extreme southwestern 
portion is included in an arm of the lower Sonoran Zone. 

BIRD MIGRATION. 

The migratory instinct is one of the' wonders of nature. The origin 
of migration seems to reach far back into the unwritten history of the 
past. According to geological testimony, in the earlier ages of the 
earth's history a warm climate existed almost to the North Pole. 
Then neither lack of food nor the consequences of rigorous winter 
compelled the birds to leave that favored region. With the changing 

. of conditions by which the circumpolar area became colder, then ice­
locked and finally the limit of ice extended far to the southward, the 
birds were forced to more congenial lands. With the winter they 
sought warmer climes, and as the summer 'approached they sought to 
return to the ancestral home. Finally the southern limit of the ice 
sheet was reached, and it began to recede. With its recession the birds 
were enabled to reach higher latitudes, and in time, when the frigid 
area reached its present limitation, there was left for our solution the 
. problem of the migration of birds. This habit is not the acqUi:rement' 
of anyone bird, but is the influence of the experience of many gen­
erations of birds extending through long ages of time, an inherited 
desire to seek nesting sites near the old home of their race. 

With what regularity do certain forms leave their summer homes in 
the temperate and frigid realms and traverse the great expanse of plain 
and wood and ocean to far within the tropics, there. spending the 
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colder parts of the year, returning to the same breeding ground when 
summer approaches! Unerringly they pursue long lines of migration, 
as though following beaten paths, for thousands of miles. O'er river 
and lake and sea, o'er marsh and mountain and meadow they fly. So 
accurate is the chart, so true the compass of instinct, that each re­
turning annual pilgrimage brings the little wanderers to their former 
homes. When the frosts 'touch the maple leaves and tinge the woods 
with bright autumn colors we miss some of our little friends; Day 
a.:fte~ day as the daylight grows shorter others follow where they led, 
until, when the snows come, many of the summer songsters have left 
us. These have sought the regions best suited to their condition in 

. winter, where the food supply is more abundant or more easily ob­
tained. Others from farther north have taken their places. ;rhese, 
to us, are winter residents. To our friends farther northward they are 
summer residents; between us there is a region where they are known 
as migrants. Among these latter bids which spend a part or the 
whole winter in our States are the Junco or Black Snow-bird, one form 
of Shore-lark, Tree Sparrows, the Sapsucker or Yellow-bellied Wood­
pecker, rarely the White Snow-bird or Snowflake, the Snowy Owl and 
the Bohemian Waxwing. Their summer homes are north of us. 

Some of the forms, perhaps most of them, which are with us the 
whole year round are not represented winter, spring, summer and au­
tumn by the same individuals. In winter the Song Sparrow among the 
garden shrubbery or in the willow thickets are not particularly numer­
ous, but late in March and early in April a host of Song Sparrows have 
appeared from the milder climate of Tennessee and neighboring States. 
Their numbers are very noticeable, but they, with many, perhaps all, 
of those who wintered with us, have passed on farther north. The 
usual number remains to keep house, rear a family and cheer humanity 
with their songs. With October those who spent their summers farther 
north return, and, as the frosts succeed dews and snows succeed frostl'l, 
they gradually pass by to favorite winter homes, leaving the individ .. 
uals we knew the past Winter with their children, our companions 
through the colder part of the year. The American Goldfinch that 
appears with the apple leaves in April in lemon-yellow dress with black 
cap and wings, comes from the southland to replace other more hardy 
relatives of his by the same n~me, who were hardly recognized by many 
of us for the plain winter <l;ress they wore. Well, they passed on north­
ward just a day or two before these brighter-appearing ones arrived 
from the pine groves and cotton fields of the Southern States. Next 
fall they will return with their bright colors deadened by the touch of 
the north wind, but we will know them by their voices. 

34-GEOL. 
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The impression which may prevail that the winter residents are 
smaller than the summer forms is erroneous. The Shore-larks, which 
winter with us, represent the same species which is resident in summer 
and the northern form which is luger. The idea that many birds mi­
grate at night is correct. 

Some winters the Robins, Meadow Lar~s, Kingfishers,. Killdeers, 
Red-headed Woodpeckers and Chewinks remain with us. Other years 
they pass to the southward. Even when they are here, some years they 
seem to the casual observer to have left; yet the inquisitive lover of 
birds knows his little friends are to be found, even in inclement 
weather, though they do not appear to the uninitiated. To such an one a 
protected thicket, a deep ravine, an unexposed hillside, a dense wood­
land, as his tramp leads through such out-of-the-way places, is found 
to be inhabited by forms which have disappeared to many eyes. The 
instinct which calls upon some to seek the better feeding grounds, the 
warmer places of earth, has impelled these to well-protected spots and 
localities where food may be most easily obtained. 

The Catbird, Blackbird, Chipping Sparrow and Phrebe go but a 
little farther south, some years lingering along the Ohio River. 

The Marsh Wrens, Red-winged Blackbird, Hermit Thrush and 
sometimes the beautiful little Ruby-crowned Kinglet and eccentric lit­
tle Blue-gray Gnat-catcher linger along the gulf coast, while all the 
north is snow-bound. 

Other birds go farther on their winter journey. The Baltimore 
Orioles go as far as Panama. Our cheery Bobolink with "his Q~er 
'wife," both plain clad when cold com<es nigh, visit the West Indies and 
South America. The King Bird reaches the West Indes and Bolivia. 
The ~ightHawk covers the same islands and Eastern South America. 
The Cerulean Warbler, on the contrary, visits Cuba and Central Amer­
ica. Kirtland's rare warbler winters only in the Bahamas. The little 
Spotted Sandpiper visits Brazil. The Blue-winged Teal extends its 
journey to EcuadQr, and Swains on's Thrush to Peru. . 

Some make more extended tours even than these. The American 
Golden Plover, a well-known game bird, which breeds in the northern 
part of our continent, when winter holds the northern hemisphere in 
his cold grasp, is found as far away as Patagonia, while the Knot, ,; 
coast bird which breeds in very high northern latitudes, the eggs of 
which were taken by the members of the Qreely Arctic. expedition at 
Ft. Conger, about north latitude ~ degrees, ranges to Cape 
Horn during our wint~r. Thus it will be observed migra­
tion may mean the trip to the protected thicket in the vi­
cinity of wild grapes, blackberms :and wood patches laden with seed 
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at the southern edge of the farm, or the almost endless voyage of some 
shore birds across everyone of the earth's zones. It may mean a change 
of individuals; a moving of those which summer with us a little farther 
south and a filliug of their places by others of the same kind from a lit­
tle farther north. It may mean a restlessness which some years impels 
the Bob White to move southward a few miles, or again to leave the 
hills and congregate in the valleys, or the reverse. Many times they 
fiy into towns, and becoming confused, enter houses and stores, and 
are readily caught in the hand. It may mean the slow 'movement of 
the short-winged warblers and wrens, or the rapid flight of the swallow 
and Wild Pigeon. Its cause is the instinct which tells them to prepare 
for winter or return for s}lring. A call that must be answered, an in­
herent demand that comes to each individual through the accumulated 
experiences of the past which it cannot disobey. 

Birds do not move promiscuously over the country, but are observed 
to have migratory routes. The Mississippi River is a great artery 
along which in spring courses a mighty stream of avian life destined 
to its breeding ground .. At the mouth of the Ohio a large stream 
turns off to ascend that river, sending out branches of considerable 
size up the Wabash, Whitewater and Miami rivers. The Whitewater 
Valley forms' one channel by which these wandering birds reach the 
Maumee and the lakes, whence many pass on still farther northward 
to their summer homes. .As the rivers become the channels of migra­
tiO'n fO'r certain species, ether forms or different habits follow the 
higher lands or the mO'untain bases, alO'ng characteristic topographical 
features. .As the warm air of spring comes, as from the throbbing of 
a great tropical heart, so the birds come, in pulsating movements, each 
succeeding one strO'nger and driving its tide of life farther along its 
cO'urse. Each bird-wave seems to move as though the rear of the mi­
grating fO'rms was continually passing over the more advanced and tak­
ing the lead. Among the smaller streams, the main ridges, the connect· 
ing wO'odland, at the height O'f the migration may readily be observed 
the smaller currents of bird life given off by the larger streams, each 
fO'llO'wing its own cour~, all inetinctiv~ly going in a definite direction 
-;north. The whole movement may be compared to' the circulation O'f 
sap in a tree. From trunk to' limb, from limb to' branch, frO'm branch 
to' bough, frO'm bO'ugh to twig,from twig to leaf. The entire mO've­
ment O'ver either hemisphere may be likened to numberless trees with 
their roots at the equator, their topmO'st branches approaching the 
poles. In autumn the courses of the bird currents are not so plainly 
marked, but yet alO'ng the borders of our streams maybe seen, at 
favorable times, hordes of little wanderers moving past in almost end­
less streams at early morn and eventide. 
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