
Frontispiece. 

(a) Placing crushed stone on roadway east of Bloomington, 
Monroe County. 

(b) Same road after completed and rolled with steam roller. 
See page 950. 
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State of Indiana, 
Depa,rtment of Geology and Natural Resources. 

INDIANAPOLIS, IND., February 12, 1906. 

HON. J. FRANK HANLY, Governor of Indiana: 

DEAR SIR-I have the honor to transmit to you herewith the 
manuscript of my eleventh annual report, the same being the Thir
tieth Report of the Department of Geology and Natural Resources 
of the State. In the main it comprises the results of a careful in
vestigation of the materials in each county suitable for the im
provement of roads, the principal energies of the Department for 
the last year having been devoted to such investigation. It also 
embodies the results of the work accomplished by the different 
divisions of the Department during the calendar year 1905. 

Yours very truly, 

W. S. BLATCHLEY, 
Stale Geologist. 
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INTRODUCTORY. 

The present volume, which, for the most part, has to do with 
the important question of good roads, was planned in 1901. The 
coming of the bicycle, the automobile and the rural mail carrier 
brought to the front, about five years ago, a most urgent demand 
for road improvement. In the northern and central portions of 
the State the farmers long ago recognized the value of good roads 
and a large percentage of the more important highways were im
proved previous to 1900. In the southern portion the question 
did not become a vital one until about that time. What had been 
good enough for the fathers and grandfathers of the present resi
dents of that region was good enough for them until the rural mail 
route inspector came along and condemned many a proposed route 
on account of the condition of the roads. This action of the Gov
ernment authorities brought the citizens of the southern counties 
to a realization of the poor quality of their highways and did 
much to create an interest in the good roads movement. As a 
result, many hundreds of miles of stone roads have been built 
south of the old National road during the past five years. 

About 1900 many inquiries began to come in to the office of the 
Department of Geology, relative to the location and quality of ma
terial for road improvement. A cursory investigation showed that 
in many places gravel was being hauled for several miles over 
other deposits which were close to the surface, but unknown. In 
many instances stone of poor quality was being used when a much 
better material was more available. A consideration of these facts 
led to the planning of a report which should embrace a description 
of the location and quality of the more important deposits of 
road material in each county of the State. The gathering of 
data for such a report began in 1902, when· J. A. Price covered 
Allen County and secured the facts upon which his paper in 
the present volume is based. Mr. L. C. Ward, the chief assistant, 
spent the field seasons of 1903, 1904 and 1905 in an investiga
tion of the northern third of the State, and his portion of the re-
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port covers that region. During the season of 1905 Messrs. J. T. 
Scovell, A .. E. Taylor, R. W. Ellis, E. J. Cable, C. W. Shannon 
and the writer covered the southern two-thirds of the State. Every 
county has been visited and a description of the more important 
deposits of gravel or stone in each, which are suitable for road 
improvement, will be found under the respeetive county headings. 

The results show that Indiana is abundantly supplied with ma
terials suitable for improving in a permanent manner all the more 
important highways of the State. Moreover, this material is well 
distributed, as only some eight or ten counties will have to import 
gravel or stone from without their bounds. These are Lake, Por
ter, Laporte and the greater part of Starke in the northwestern 
corner of the State. In these connties both gravel and stone are 
lacking, or are so deeply buried beneath a heavy accumulation of 
drift as to be unavailable. In the southwestern corner, Daviess, 
Dubois, Spencer and the greater part of Pike, Posey, Vanderburgh 
and Warrick counties are south of the drift line, and west of the 
sub-carboniferous limestones, so that they lack both gravel and 
stone suitable for road use. 

Since roads covered with crushed stone or macadam are, when 
properly constructed, much more durable, and therefore cheaper 
in the long run than those of gravel, samples of limestone were 
collected in 72 different localities of the State, and sent to Wash
ington, D. 0., to be tested in the U. S. Road Laboratory. The 
results of these tests show that with few exceptions the limestones 
of southern and central Indiana are well adapted for the surfac
ing of country roads and highways. Named in the order of their 
superiority, the Mitchell, H~ron and Niagara rocks rank best. 
The Devonian limestones are, in some places, too soft, and the Bed
ford oolitic stone should not be used for road purpose8 for the 
same reason. The loca1ity and description of each deposit with 
results of tests are given in full under the respective county 
headings. 

In many place8 in central and northern Indiana thick deposits 
of unoxidized gravel of excellent quality occur below the level of 
ground-water, or at such a depth as to be unavailable by ordinary 
methods of stripping and loading. Mr. A. E. Taylor shows in his 
paper that such deposits can be readily secured for road purposes 
by means of one of the three machines known as the gravel exca-
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va tor, the endless-chain and the gravel pump. These machines 
are in operation in a number of localities in the area covered by 
Mr. Taylor, and have generally proven successful wherever used. 

Statistics gathered from each county show that 35 per cent., or 
more than one-third of the public roads of Indiana, have been im
proved with either gravel or stone. IIi many, perhaps the major
ity of cases, however, the improvement is not what it should be for 
the money expended. Our roads should be built not for ourselves 
alone, but for future generations. It costs but little more to prop
erly grade and drain the foundation of an improved road than it 
does to throw the material for· the grade together in any hap
hazard way that will pass the inspection of im inexperienced su
perintendent. 

To the thirty-six or more millions of dollars originally spent 
upon the gravel and stone roads of Indiana, at least half as much 
more has been added for annual repairs that would not have been 
needed had the roads ,been properly built in the first place. Heavy 
road rollers should be used in compacting both grade and surface 
before the road is thrown open to traffic, and yet in but one or 
two counties of the State have such rollers been used. In too 
many instances the stone has not been broken to the proper size, 
and in not a few sandstone, which should never be used as a sur
facing material, has been applied. Gravel which is two-thirds sand 
or one-half clay is often dumped in irregular heaps upon a poorly 
constructed grade and left for traffic to level and compact. Not 
one gravel road contractor in one hundred uses screens to properly 
separate the gravel from the sand before placing it upon the road. 

It is a well-known fact that no other department of our pub
lic works is carried on in such a slipshod manner as is that of our 
road improvement. The people have put up with poor dirt or mud 
roads for nearly a century and are, for the most part, satisfied with 
any ml'Lkeshift put off upon them which is a temporary improve
ment. The average road contractor is in the business, not for the 
public good, but for what there is in it for himself. If a poorly 
constructed road will pass inspection and be received, so much the 
greater will be his profit.. If county commissioners or county sur
veyors can be hoodwinked or corrupted, the contractor is, in many 
instances, only too willing. 

The proper way to do away with this method of doing business 
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is to create a State Highway Commission, suck as is in operation 
in Massachusetts and New Jersey, which shall have full supervi
sion over all road improvement in the State. Such a commission, 
by fixing a standard for both gravel and stone roads and requir
ing strict compliance therewith, can do more to bring about proper 
and permanent road construction than any other force. Experi
enced and honest men only should be chosen as inspectors and 
superintendents by such State Commission, and every dollar 
should be accounted for in a proper business manner. 

Another advance which can not come too soon is the abolish
ment of the present antiquated method of working out the road tax 
under supervisors. -Such tax should be paid in cash and this, for 
the most part, should be used in permanently improving some cer
tain portion of road, the improvement to be done by contract and 
under the proper supervision. 

OOAL MINING INDUSTRY OF THE STA.TE. 

The report of, the State Mine Inspector, James Epperson, of 
Linton, follows the paper on Roads and Road Materials. Mr. 
Epperson and his deputies, Andrew Dodds of Oakl d Oity and 
Jonathan Thomas of Oarbon, have given careful att ilion to the 
duties which, they are empowered to perform and h ve tried to 
enforce impartially all laws relating to the mining i dustry. In 
their report the statistics of the coal industry for t e year are 
given, the tables being very full, and complete in detai . 

I would again urge upon the legislature the necess ty of a JflW 

which shall require the inspection, at least once each year, of u11 
mines operating in the State, regardless of the num er of meu 
employed., At present the law gives the inspector p wer to ex- f 

amine only those mines in which ten or more men a e at work. 
Many mines employ from six to eight men, and th aggregate 
amounts to a large numoor. The life of anyone of t ese men is 
as valuable as that of a man working in a larger mine, yet under 
the present law they receive no protection whatever. The air 
where they work is often extremely foul, man-shafts are more 
often lacking than present, and too little attention is given to the 
condition of the roof. Some of these abuses could at least be 
ameliorated by the occasional visit of an inspector invested with 
power to better the conditions where possible. 



~---------------------------- - -

INTRODUOTORY. 13 

From the report of Mr. Epperson the following table showing 
the relative rank of the 14 coal producing counties of the State, 
with the output of each in tons, has been prepared: 

T0718 of Coal Produced and Wages Paid to Miners in Indiana in 1905, 
by Counties. 

Oount". Ton. Produced. 
Sullivan ................................... 2,387,6;9 
Greene ....... ' ............................. 2,214,907 
Vigo ..... .- . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 1,900,946 
Vermillion ................................. 1,384,682 
Clay .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 840,871 
Parke ..................................... 740,013 
Pike ., .............. , ........... , ........ , . 388,847 
Warrick ................................... 340,008 
Vanderburgh .............................. 307,781 
Knox .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 223,064 
Gibson .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 100,946 
Daviess ................................... 70,053 
Fountain .................................. 71,090 
Perry ........... :......................... 7,805 

Total .................................. 10,995,972 

Wage. Paid. 
$1,036,654 41 

1,707,680 08 
1,561,106 19 
1,108,802 21 

930,571 ~2, 
774,430 26 
313,011 61 
205,37840 
271,570 10 
180,080 70 

92,710 24 
95,041) 1)4 
68,410 54 

7,1)05 07 

$9,353,894 55 

Of the coal produced, 658,735 tons were block coal and the re
mainder bituminous. The output of block coal is gradually grow
ing smaller, as much of the area in which it is found has been 
worked out. In 1904 727,072 tons w.ere produced, the loss for the 
year being 68,337 tons, or 9.4 per cent. 

In the report for 1900 it was predicted that the output of Indi
ana coal would reach ten millions of tons before 1910. The above 
table shows an output of nearly eleven millions in 1905, so that 
the prediction came true in half the time assigned. The gain for 
the year was 1,123,568 tons, or 11.3 per cent. During the year 
Sullivan County advanced from third to first place in the rank 
of producing counties, outclassing both Greene and Vigo, which 
stood first and second in 1904. Clay County, which for many 
years ranked first,· dropped below Vermillion into fifth place, wh ile 
Daviess, which formerly o:ltranked both Knox and Gibson,' fell 
down to near the bottom of the column. The other counties held 
their respective positions of the year before. 
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GAS AND OIL INDUSTRIES OF THE STATE. 

The report of B. A. Kinney, State Natural Gas Supervisor, fol
lows that of Mr. Epperson. lIfr. Kinney has been very active in 
the searching out and prosecuting offenders against the gas waste 
laws. He states that in a number of localities which had been 
abandoned as nonproductive gas territory, new wells were sunk 
during the year which yielded a fair supply of that yaluable fuel. 
For example, the Chicago Gas Company, having exhal,lsted their 
main territory in the vicinity of Fairmount, Grant County, went 
back to territory which was abandoned several years ago, near 
Greentown and Sycamore, Howard County, and are there getting 
a number of fair producing gas wells. 

In northwestern Grant County and southern Wabash County, a 
number of light produci!1g wells were drilled in during the year, 
and from them the city of Marion derives much of its gas for do
mestic purposes. Good producers were also finished in Jay Ooun
ty. N atura1 gas for domestic purposes will doubtless be furnished 
the cities of the "gas belt" for a number of years, but for factory 
use it is almost wholly a thing of the past. 

Pumping stations, which artificially exhausted the gas and 
thereby created a vacuum in the gas producing rock, thus allowing 
the water to flow in and drown out the fuel, have caused the 
abandonment of much territory which would have yielded longer 
had not such stations been in use. The poor plugging of aban
doned wells has also been the cause of a failure of the supply in 
parts of the field. A more stringent plugging law would doubt
less prolong the life of the present productive territory. 

A paper on the "Petroleum Industry in Indiana in 1905" gives 
in detail the new developments and statistics for the year in that 
important industry. On account of the low average price of crude 
oil, 844/5 cents as against $1.071/2 in 1904, developments were 
retarded and the total production fell off 362,230 barrels, or 3.2 
per cent; the output for the year being 10,969,308 barrels, valued 
at $9,305,4'73. 

Following the usual custom of completing the annual report. 
with a paper on natural history or paleontology, the present vol
ume ends with one on the latter suhject by Profs. Oumings and 
Beede, the gentlemen in charge of the Department of Geology at 
Indiana University. It is entitled "Fauna of the Sa1em Lime-
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stone of Indiana," and treats very fully of the fauna of that im
portant formation. Many new species are described and iUus
t;rated, and the paper will doubtless be welcomed by all interested 
in the life of the old sub-carboniferous seas. 

PORTLAND CEMENT INDUSTRY OF THE STATE. 

The making of Portland cement is rapidly assuming a position 
of importance among the manufacturing industries of the State. 
In 1901,* when a report was issued by this Department showing 
the location of the raw materials suitable for such cement in many 
portions of the State, there were but two factories in operation. 
These have since been much enlarged, and three large additional 
factories have been erected, which are today actively engaged in 
turning out the finished product. In addition, two factories will 
be installed the coming year, while others are being promoted. 
The total output of the operating factories for the year 1905 was 
1,864,199 barrels, valued at $2,012,768 at the plants. The fac
tories now in operation or which will soon be installed, with their 
location, number of kilns, daily capacity in barrels and form of 
carbonate of lime and clay used, are shown in the following table. 
The first five are in active operation; 

Portland CerM'llt Factories of Indiana. 

.; ,:; . 
... " "'00 
"'~ ·Z~ 

NAME OF FIRM. Location. S~ I>.:d ~ Form of Carbon- Form ofClay. =;: ~~ ate of Lime. "' .... ~~P'\ ZO 

Sandusky Portland Ce-
ment Co. 

Syracuse, Kosci-
usko County. 

14 2,000 Mar!.. ........... Silty clay. 

Wabash Portlan d Ce- Stroh, Lagrange 10 1,500 Mar!. ........... , Drift clay. 
ment Co. County. 

Lehigh Portland Ce- Mitchell, Law- 18 5,000 Mitchell lime- Knobs tone 
ment Co. rence County. stone. shale. 

United States Cement Bedford, Law- 10 2,000 Bedford Oolitic Knobstone 
Co. renee County. limestone. shale. 

Louisville Cement Co. Speeds, Clark 2 650 J offer. on ville Knobstone 
County. limestone. shale. 

A rt Portland Cement Kimmel, Noble 4 1,000 Marl ............. Carboniferou 
Co. County. Ehale. 

tandard Portland Ce- Charlestown, 8 1,500 Jeffersonville Knobstone 
mentCo. Clark County. limestone. shale. 

I 
S 

--

'The 25th Report, issued in .1Ull<'. 1901, contained the following articles relative 
to the subject: "Pol'tland Cement, Its Manufacture and Use," by W. S. Blatchley; 
"Lakes and Marl Deposits of Northern Indiana," by W. S. Blatchley and George 
H. Ashl!'y; "Oolite and Oolitic Stone fol' Portland Cement Manufactnre," by W. S. 
Blatehley. 
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