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NATURAL GAS.

BY JOSEPH b, WEEKS.

Many diffieult but important questions have arisen in counec tion with this inve stigation, and in some cases
they have been nnnsualy if not unique.  For the solution of some of these there wis no help to be obtained from
Previous censuses, as tho production of natural gas was not an industry prior to the period embraced in the Eleventh
Censns,  Some of the questions referred to have arisen in ¢omnection with the collection of the statisties of

natural gas for the volune Mineral Resourees of the United States, issued by the United Stuates geolugival survey,
and Iave been decided, but others are entirely new.

Since there is hnch an intimate connection between the geological harizons in which gas and oil ure found, und
the localities in which they occur are so nearly identical, the reader is referred to the report on petroleum, page 425
of this volume, to avoid verbatim reproduction of the discussions of these subjects,

In Penusylvania and New York, and to some extent in other states, much of the gas produced is not nsed at
the place of production, but is transported in pipes to other towns, and even to other connties and states, where it
is eonsumed. The gas used in Pittsburg, which is in Allegheny county, Pennsylvania, comes chiefly trom
Westmoreland and Washington eounties; that used at Johustown, Cambria county, from Westmoreland county.
The United Natural Gas Company, with its home office in Oil City, Venango connty, Pennsylvania, has wells in
MeKean, Potter, and Butler counties, Pennsylvania, and in Allegany county, New York, from which gas is drawn
not only to supply towns in these counties, but to pipe to other counties in ,[.’eunaylv(und, and even to places in New
York as far away as Buffalo, aud to Youngstown, Ohio. Wheeling, West Virginia, gets its supply of gas from
Washington county, Pennsylvania.

The question at once arose, to what county shall the statistics of this gas be credited? It only the question of
production had been involved the answer wonld have been simple: to the place of production, of course. But,
uulike other investigations, this included not only production but consumption as well. Indeed, its statisties of
production are really those of consumption. Its measure of production is the amount consumed. No value cun
be placed upon the gas except as it is consumed. The gas wasted at the wells has no valne, It is not stored, in
the proper sense of the term, as it is produced, and it is not until it is burned in the grates or in the furnaeces that
it has commercial value. Hence its value at the point of consumption, and not of production, is the one that
must be considered. In arriving at this value by the method of fuel displacement, whicl: is one, and the most
important, of the methods adopted, it was the value of the coal or wood displaced at the point of consumption, not
of production, that was taken. Now, the question was, should this value be regarded as a value of an industry
where the gas was produced or where it was used? The difficnlty of arriving at a satistactory conclusion was -
inereaxed by other ditficulties and questions which will be noted below, but the conclusion reached was that, in view
of all circumstances, the production, value, ete., should be credited to the place of production, even though to
ascertain this production and value we must go to the point of consumption.

This did not remove the difficulty, however. In many cases it is impossible to state the particular county from
which comes the gas burned at a given place. In the neighborhood of Pittsburg this problem is not a difticult
one. Practically all the gas produced by the Philadelphia Company, which supplies most of the gas usel in
Pittsburg, is from Westmoreland county, and the place of production of the gas furnished consumers by the other
companies is easily ascertained; but in the case of the United Natural Gas Company of Northwestern Pennsylvania,
that drew its supplies from 4 counties and sent gas to Buffalo from the wells of at least 3 countiex through
the same pipe line, the difficulty of determining how much gas came from each county added a uew problenr,  This
company was able, however, to give an approximately corveet statement as to the mmount of gas produced in each
county, The company’s total production was estimated at 7,312,000,000 cubie feet, produced as follows:

DISTRIBUTION, BY COUNTIES, OF THE GAS PRODUCT OF THE UNITED NATURAL (AS COMPANY.

Namber “f! Total pmdm tion

COUNTIES, in 1859,
wells. [ (Cubie feet.}

i
|
{

b < LR 47 T 312, 0, (K
Allegany county, New York..... A S 3
MeKean county, Pennsylvania ..o 45 5, 030, (), (00
Potter eonuty, Pennsylvunia. ..o R 310, 000, 000
Butler county. Pennsylvania 16 642, 000, (00|
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In other cases of a similar character the owners of the wells have been able to give the percentage of the total
product that should be placed to the credit of each county. Another complication has grown out of the fact that
several companies distributing gas to consumers owned no wells and produced no gas, but bought gas from
producers, who might themselves also sell to individual consumers. This required great care to avoid duplieation,
Another difficulty was to reach a unit of production. The proper unit of measwrement is the cubic foot, but the
conditions surrounding the production and consumption of natural gas are such as to make it absolutely impossible
to reach accurate statements. The present report, therefore, only claims to be approximately correet, as it is
impossible to ascertain the total production of natural gas in the United States in cubie feet, the ounly praectical
measurement for this product. A few wells have been aceurately measured, but this measurement only gives
the rate of production for the moment when the observations were tuken, and this rate changes not only from day
to day, but from hour to hour, and even from moment to moment. It is usually greater at certain tinmes in the day,
as in the morning, than at others. It also varies with the weather and state of the bavometer. Consequently, even
for the measured wells, only an approximate estimate of their production can be made, while for the uneasured
ones a fair statement is clearly impossible, though attempts have been made to procurve data,  These will he discussed
elsewhere. Since the tendency is to exaggerate the production of natural gas, any figures as to production given
may be safely considered as an overestimate, so far as the individual returns are concerned, though the totals for
the United States are if anything an underestimate,

It is equally impossible to state, except approximately, the amount of gas consumed. Few meters to measure
the gas were used in 1889, and only guesses as to the amount consumed ¢an be given. Some discussion on this
point will'be given elsewhere,

It has been found exceedingly difficult not ouly to get accurate figures of production and consumption, but alse
acourate statements regarding the other details included in this report. This difficulty does not grow out of
disinelination on the part of producers to give any information in their power, but comes from the peculiar
character of the industry. A great many wells were bored in various sections of the United States iu the hope of
producing natural gas. Where these have been producers approximately correct records of cost, ete., are available.
‘Where they have been small producers, or have been abandoned, or have been nonproducers, the facts regarding
the cost, number of employés, ete., have heen very difficult to procure. The wells in many cases have heen
drilled by nonresidents under contract or upon land that has been leased. When the venture has proved
nnsuceessfual no record is preserved of cost, capital invested, wages paid, materials used, or any of the other details
asked for in this report. For example, in looking at the table giving well records it will be seen that though wells
were drilled in 1889 in Illinois, Texas, South Dakota, and Tennessee, there are blanks in the column of total cost,
showing that no report as to cost could be secured from the parties drilling these wells. It will also be noted in
West Virginia that 6 wells are reported as having been drilled, the total cost of which was but #2,000, which
probably ouly includes the cost of a single small well. Coneerning the other wells no figures could be secured;
indeed, it is doubtful if any records were ever made.

Wherever it has been possible to do so estimates are made covering the missing figures, but it must be
understood, unless it is expressly stated to the contrary, that the figares given in this report are only approximations,
the best that could be made under the circumstances.

LOCALITIES IN THE UNITED STATES WHERE NATURAL GAS IS FOUND.

In a general way it may be said that natural gas has been found in varying quantities all through the territory
from the Hudson river on the east to California on the west. In Alabama, California, Colorado, Illinois, Indiana,
Towa, Kansas, Kentucky, Louisiana, Missouri, New York, Olio, Peunsylvania, South Dakota, Tennessee, Utah,
West Virginia, Wisconsin, and Wyoming its existence is reported. In some of these states, however, it has not
been found in commercial quantities. A shallow well, frequently a well put down for water, has shown the existence
of gas, usually-in the drift. In many cases also so-called gas springs have been fonnd, from which a small supply
of natural gas, usually marsh gas, is reported. In 1880 gas in commercial quantities was reported as having been
produced in Arkansas, California, Tlinois, Indiana, Kansas, Kentucky, Michigan, Missouri, New York, Ohio,
Pennsylvania, South Dakota, Texas, and Utah. At the present time the important gas fields are those of western
Pennsylvania, western New York, northwestern Ohio, and eastern central Indiana. It is the development of these
districts that has eaused the excitement in connection with natural gas which was so manifest in 1888 and to a
Jess degree in 1889. The most important gas fields in these territories are those in the gas district in Pennsylvania
in the neighborhood of Pittsburg, including the Murrysville and Grapeville fields, of Westmoreland county, and the
several Washington county fields. In MeKean and Venango counties there was also a large production of gas and
considerable from EBlk county. In Ohio the most important field is what has been called the Findlay, situated
in Hancock county, while in Indiana the chief fields are in the neighborhood of Anderson, Kokomo, Marion,
and Muncie. Each of these districts, as well as the other loealities in which gas is found, will be discussed in
connection with the report on the several states.
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HISTORY OF THE USE OF NATURAL GAS IN THE UNITED STATES.

The earliest economic use of natural gas in this country was probably in lighting the village of Fredonia
Chautauqua county, New York, in 1821, For many years prior to this, even as ealy as the date of the survey u;'
the Holland Land Company, gas had been observed issuing from the crevices of the slate rocks along the bank‘s of
the Canadaway creek, on which Fredonia is built.  In 1821 a well 11 inches in diameter and 27 fuutvdeep wis put
down near the Main street bridge, which crosses this ereck.,  This was probably the first well sunk for the purpose

~of obtaining natural gas. This well produced gas sufficient for some 30 bwrners, the burner being made by
drilling a hole the size of a small knitting needle in a pipe.  The light from one of these burners was 1'egurdc:1
as equal to that of 2 good candles™, Gas of 2-candle power would hardly answer the demand of to-day,  The gas
wits conveyed from the well to the buildings in which it was used in wooden pipes. Iu 1824, on the oveasion of
Latayette’s visit, the village was lighted with natural gas,

In 1825 a small gasometer was put in and the wooden pipus replaced with lead ones, which so improved the
conditions that the Fredonia Censor of December, 1823, says: “We witnessed lust evening the burning of 66
beautiful, clear gas lights, and 150 lights could be supplied from this gasometer,  There is now sufficient gas to
supply another one as large.”

The existence and utilization of this gas at Fredonia became widely known, both in this country and abroad,
aml excited the liveliest interest among scientific men; but so little suspeeted was the presence of the enormaus
volume of gas since developed that it was pronounced sunparalleled on the face of the globe”. and Humboldt is
quoted as deelaring it the eighth wonder of the workd,

This well of 1821, which was afterward drilled to the depth of 70 feet into the Dblack shales of the Marcelins
beds, was the only one producing gas in the village until 1858, thongh another well was sunk in 1850, It yielded
water as well as gas aud required constant pumping, the gas not having pressure enough to ioree itself’ through
the water. This well was in uninterrupted use until 1885, when some repairs to Tiftt’s mill, adjoining, made it
necessary to tear away the pumping machinery. The product of gas was but a trifle less thauw when it was first
completed.

In 1859 a well of a peculiar character was sunk, or, rather, the second well, that of 1850, was enlarged. A shaft
30 feet deep, 6 feet in diameter at the top and 14 feet at the bottony, was dug.  From the bottom lateral and 2 vertieul
borings, one 100 feet deep, the other 150 feet, were put down. A production of 4,500 feet of gas 1 day was secured,
supplying 200 burners. In 1871 a still larger well was bored to the depth of 1,200 feet. In 1855 the total yield of
these wells was 6,000,000 cubic feet; in 1830 but 1,642,500 feet.

Shortly after gas was found at Fredonia, Judge Campbell, of Westfield, New York, used natural gas from a
spring near by for the lighthouse at Barcelona, a small harbor on Lake Erie. THe contract to supply the lighthouse
was abandoned in 1856, though the gas is still used, supplying all the churches, public halls, schools, and about 20
familics. In 1827 a contract was made by Walter Smith, of Dunkirk, New York, with the government to supply
the lighthouse at that place for a term of years, and a 3-inch pipe was laid 24 wmiles from the Matteson gas spring
at TFredonia; but owing to the size of the pipe no flow was obtained, aud after many frials of other means of
transportation the enterprise was abandoned.

The existence of marsh gas, the modern natural gas, was well known to the earliest explorers of the Kanawha
valley. In 1775 Washington, while on a visit to the Kanawha to locate lands granted him for his military services,
set apart and deeded to the public forever a square acre of lTand on which was located a “burning spring”. Through
some informality his intention in this gift was frustrated. The “burning spring™ mentioned by Mr, Jefierson in hig
“Notes on Virginia” was probably this same spring.

The boring for salt water in the Kanawha valley, which was begun in the winter of 13071808, not only resulted
i finding brine, but nearly every salt well became a gas well, the gas in many eases jetting the water into the uir
and taking fire. From wells only 13 to 20 feet deep the gas escaped in quantities, burning a long time,  As early
as 1815 a gas well was struck within the present city limits of Charleston.  This well was bored for salt, and npon
striking the gas reservoir it gave out a great volume of gas, which caught fire from a grate vear at hand.  Those
horing the well conceived that it would be reckless to drill deeper, and abandoned it.

It is worthy of notice that many of the methods and appliunces that have made deep well horing possible were
developed and perfected at these salt gas wells. The chisel bit, the * jar”, sectional tubing, made then of tin and
soldered, instead, as now, of iron with screw joints, and the “seed bag” were used at the Kanawha valley salt
wells before oil was found in western Pennsylvania.

So tar as has been ascertained, the first use of gas in manufacturing was in “ boiling salt”, in the Kanawha
valley of West Virginia, by William Tompkins in 1841, some 20 years after its use for lighting at Fredonia, New
York. While boring a well for salt a short distance up the Kanawha river from the ¢ bhurning spring” above
alluded to, he struck alarge and steady flow of gas, which was strong enough to force the salt water into a reservoir,
from which it could be distributed to his furnace pauns. He determined to use this gas as a fuel to ¢ boil his
furpace?”, and for this purpose extemporized a gasometer from a hogshead placed over the reservoir. Into this
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primitive receptacle he conveyed the escaping water and gas, the water falling into the reservoir. The gas, conveyed
through a pipe to the mouth of his furnace, a “salt block” 100 féet long by 6 feet deep and 4 wide, produced an
intense heat under the whole row of kettles. In 1843 gas was struck in a well bored near Mr. Tompkins' well at
the depth of 1,000 feet. The force of the gas was so great as to throw a column of salt water 150 feet above the
mouth of the well.  This is the first ¢ gasser” and “roarver” on record.

From the beginuning of the drilling of oil wells in Pennsylvania in 1859 natural gas has been obtained in
greater or less quml,tities, cither accompanying the oil or in wells that were true gas welis; that is, yielding little
or no oil. In most of the flowing il wells the pressure which forces up the oil is this gas. The attention of oil
producers was first directed to the danger connected with this gas by the explosion at the Rounse well, on Oil creek,
one of the first flowing wells struck. . 18 persons lost their lives by the explosion of gas at this well. At first this
gas was considered not only of no value, but a dangerous nuisance, and was carefully led away from the wells in
pipes and burned to get vid of it. After a little, however, it began to be used tor fuel under the boilers in drilling
and pumping and for light and fuel in the towns and villages in the immediate vicinity of the wells, The propovtion
of the gas so used, however, until some 2 years since was very small.  The apparatus for collecting this gas for
use in raising steam in dvilling was at fiest quite simple.  The oil and gas as they came from the well were led into
a barrel or hogshead, the oil being drawn oft' by a pipe at the bottom and the gas by a pipe at the top.

The so-called Leechburg gas well, the gas from whiclh was the first used in iron making, was bored for oil in
1870 and 1871, the gas vein being struek in the latter year at a depth of 1,200 feet. This well is situated on the
south side of the Kiskiminitas river, in Armstrong county, Pennsylvania, opposite Leechburg. For some months
the gas was allowed to eseape, without any attempt to utilize it, until in April, 1873, Messrs. Rogers & Burehfield
bought the well and piped the gas across the river to their works on the north bank. The gas was accompanied
by a large flow of salt water. To separate the gas from the water it was conveyed from the well by a 5%-inch pipe
into a ecommon cylindrieal boiler, furnished with an ordinary safety valve. The water was drawn off at the bottom
of the boiler through a quarter-inch pipe, it being forced out in a spray. From the top of this boiler receiver the
gas was led across the river and distributed by a network of pipes through the mill. As noted above, this was
the first use of gas in iron works.

The first gas piped any considerable distance was trom what is known as the Harvey well, near Lardens mills,
in Butler county, Pennsylvania. This at the time it was bored, in the fall of 1874, was the most powerful gas well
in the section. Tn 1875 it was purchased by fhe Natural Gas Company, limited, the first natural gas company
formed, and piped 17 miles, through a 6-inch pipe made of iron one-fourth of an inch thick, to the mill of Messrs,
Spang, Chalfant & Co., at Etna, near Pittsburg. The gas was turned into the pipe in October, 1875, and traversed
the 17 miles in 20 minutes, the observed pressure at the wells being 119 pounds. »

The first use of gas in glass making appears to have been at the Rochester tumbler works, at Rochester,
Pennsylvania. It has not been possible to learn the date of this use. ‘

In 1883 Mr. J. B. Ford, at the Pittsburg plate glass works, at Creighton, Pennsylvania, succeeded in securing
a supply of gds for his glass works, since which time these works have been run entirely by natural gas.

The most important fields in western Pennsylvania are the Murrysville and Grapeville, both in Westmoreland
county. The first of the wells in the Murrysville district, Haymaker No. 1, was put down in 1378, and for 3 years
its product was allowed to go to waste. In 1883 other wells were dvrilled, and pipe lines were laid to East Liberty
and Pittsburg, which mark the beginning of the present extensive use of natural gas in that eity.

Tt was not until 1883, with the piping of the gas of the Murrysville district to Pittsburg and the striking of gas
in the Westinghouse well at Homewood, Pittsburg, that natural gas began to be used extensively as a fuel. Prior
to this time its use had been exceptional and at isolated works, but with the piping of this gas and the striking of
the Westinghouse well the extension of its use became instant and well-nigh universal for manufacturing purposes
in the neighborhood of Pittsburg. Its introduction into the rolling mills of Wilson, Walker & Co. and Shoeuherger
& Co. and the flint glass furnace of the Fort Pitt glass works was rapidly followed by its adoption in other
establishments until (in 1889) few of the important manufactories of Pittsburg that ave so situated as to obtain &
supply of gas cheaply use any other fuel.

The Grapeville distriet was first developed in 1885, The first well in the Hickory district, Washington county,
known as the McGuigan, was struck in March, 18382, The gas was allowed to waste for more than a year, when a
6-inch main was laid to Birmingham, a part of Pittsburg, situated on the south side of the Monongahela. The line
was 22 miles long.  In 1884 2 other wells were struck, and later 2 more.  The supply from these 4 wells was enormous.
A second portion of the Washington county field is the Cannonsburg.  Some 5 wells had been drilled at the close
0f1885. In thatyear 5 gas wells were drilled in the town of Washington. These supplied the town with fuel. The
gas from the wells of the Hickory, McGuigan, and Cannonsburg districts, all Iying a little northwest of Washington,
have been piped to Pittsburg.

Gas first began to be utilized in manufacturing in Erie, Pennsylvania, about 1868, by the Jarecki Manufacturing
Company. The first well was put down some 600 feet, and yielded largely at first, but the amount steadily deereased.
This has been the history of all the wells in this region, the pressure at some being at first as much as 50 pounds to
the square inch, but rapidly falling off and becoming extremely irregular. At the Erie furnace of Messrs, Rawle,
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Noble & Co. an attempt was made in 1874 to use natural gas in a blast furnace. This gas was from 2 well 300 feet
deep, with a pressure of 25 pounds. It was driven into the furnace by its own pressure through a threc-eighths
inch pipe inserted in the tuyéres. Its use was not a success. ’

In Olio the first use of natural gas appears to have been at Findlay, for domestic purposes. Natural gas had
been kuown to exist in this place from its first settlement, and was met with in digging cellars, wells, and sewers,
and in springs and rock crevices, Explosions in excavations were by no means infrequent. The gas collected
from a well dug for water was introduced into a house in Main street in 1838, and has been burned ever sinee.

The first important developments in the Findlay field were in 18584, when the Findlay Natural Gas Company
struck gas at a depth of 1,100 feet. The drilling in of the first important well took place in 1556,

The first of the Neff wells, referred to elsewhere, the gas from which was the fiest used to make lampblack,
was drilled in 1865,

The first wells drilled in the Ohio shale were put down in 1860, at the time of the Pennsylvania oil excitement.

The fivst discovery of natural gas in the neighborhood of East Liverpool, Olio, a locality noted for its
manufacture of pottery, was in 1860 while drilling for oil.  Gas was tound at several plaves in the vieinity at the
same time. At Jethro, a locality within the town limits of East Liverpool, 2 gas wells were struck; also 1 on
Balls island, in the Obio river, opposite the east end of the town; 1 on the MeKiunon farm, east of the Cleveland
railvoad depot; 1 on the Virginia shore, directly across the rviver from this depot, and several othiers of but little
note. The gas was struck at 400 to 600 feet from the surface, The Jethro well produced strong salt water in
abunduance, whiclh was thrown out in strong volume by the pressurve of the gas. A short thne after the well wus
struck evaporating pans were put up and the gaxs utilized in evaporating salt water, which was also thrown out ot
the well by its pressure.  Shortly after this atilization of the gas at the Jethro well the gas fram another well at
Little Beaver bridge, 4 miles east of East Liverpool and near the Penunsylvania state line, was utilized in the same
wity, It appears from this, therefore, that as early as 1860 uatural gas was used in evaporating salt in the East
Liverpool district. In October, 1873, Mr. Homer Laughlin sunk a well at his pottery within the town limits, tlis
being the first well bored especially for natural gas,  Its produet was also the first gasutilized in the East Liverponi
region for fuel and light, with the exception of the gas from the two wells above mentioned, which was utilized in
salt manufacture. Two years later, or in 1875, other parties in Bast Liverpool bored wells, the gas from which was
also used for tuel and light.  These wells, however, have never been large producers, and have only furnished gas
for light and fuel for small fires. Some years ago, at a time when a number of wells had been freshiy boved, the
gas from thewn was used in firving a very few kilns of pottery, a large number of the best wells, owned by different
persons, being coupled or connected together. The supplies from these wells have been graduaally fulling off.

The first well bored in the Macksburg field, in 1877, yielded dry gas,

Gas was first discovered in Champaign county, Illinois, in 18533, At Litchfield, in Montgomery county, where
the most important developments in this state have been made, it was first discovered in 1882, hut the field assumed
no importance until 1885.

The history of natural gas in other localities is of but little commercial importance.

ORIGIN O XATURAL GAS.

-

Petroleum and natural gas have a eommon origin. They are both members of that most wonderful series of
chemical compounds known as the paraffins, of which parattin wax may be regarded as a representative of the solid
portion of the series, petrolewm of the liguid portion, and natural gas as the best known gaseous member, The
origin of petroleum and natural gas is discussed somewhat at length in the report on petroleum,

GEOLOGICAL DISTRIBUTION OF NATURAL GAS.

While it is true that natural gas has been found in the strata of every geological age, from the drift down to
the potsdam, it has heen chiefly in the Trenton limestone of Ohio and the paleozoic strata of the upper eoal measures
of Pennsylvania that the great deposits of natural gas have been struck. The highest stratum in which any
considerable quantity of gas has been fouud in Pennsylvania is the Homewood sandstoue, the highest of the 3
recognized members of the Pottsville conglomerate. The lowest are the Kane sand and the sand of the Roy and
Archer gas pool of Elk county. According to Mr. Carll, the geological position of the latter sand is 1,300 feet
below the horizon of the Murrysville sand.  As the question of the geologieal distribution of natural gas will be
discussed in connection with the report on the several gas fields, it is not necessary to enter into a further discussion
of the subject Lere.

COMPOSITION OF NATURAL GAS.

 Natural gas is composed chiefly of several of the hydrocarbons of the paraffin series, together with nitrogen,
a small portion of carbonic acid, and traces of oxygen. Free hydrogen in minute quantities ix found in certain
gases. Methane, or marsh gas, constitutes from 50 to 90 per cent or more of Pennsylvania natural gas.  In addition
to the hydrocarbons of the paraffin series, olefiant gas or other members of the olefine series are sometimes found.
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The best and most thorough analyses of natural gas yet made are by Professor Francis Phillips, of the Western
University, Pennsylvania. In the following table are found the analyses of 9 of these gases, The Fredonia gas
is from the mains of the Fredonia Natural Gas Light Company, at Fredonia, New York., The Sheffield wells
are in Warren county, Pennsylvania, and supply Sheftield, Tona, Brookston, Clarendon, Warren, Corry, and Erie,
Pennsylvania, and Jamestown, New York. The Kane well is in Kane, McKean county; the Wileox well is in
Wilcox, in the same county; the Speechley well is near Oil City, in Venango county; the Lyons run well is at
Murrysville; Raccoon ereek is near Rochester, Pennsylvania; Baden is in Beaver county, near Rochester, while
the Houston well is 2 miles south of Cannonsburg, in Washington county.

ANALYSES OF PENNSYLVANIA NATURAL GAS.

! |
i X § . | Lyons tun, Racer
CONSTITUENTS. Fredonia. | Sheffield. | Kane. Wileox. |Speechley.| ~ near e | Baden. | Houston.
; Murrysville. Crees.
‘ | | o
; r ! ; ! -

Total coeeriie i ieaaaan 160, 00 100,00 100. 00 100. 00 % 100, 60 % 09,02 100. 00 140, 00 1060, 00
Nitrogen ... i, 9. 54 9. 06 9.79 %41 ‘ 4.51 : 2.02 9.91 | 12,52 15.30
Carbon dioxide ........ ... ... 0.41 0. 30 0. 20 0.21 i 0.05 Q.20 Trace. l 0.41 0, 44
Hydrogen | [ 11 2 R [P [
Ammonia N R PR RN DR e, Traee. |
Oxygen.............. . ‘race, e, Trace. Trace. Trace. Trace. |
Sulphureted hydrogen. .....ooocoooe oo o e e T AU TPACE. feueeencneneslomenannnnnn.
Paraffing.....coovemimeiniiiicimninnn. 3 . 3 . 95, 42 97.70 90,09 | 84.26

The paraffins contained in the above gas samples have the following composition by weight:

3
- . < Lyons run, Raceoon
CONSTITUENTS. Fredonia. | Sheffield. Kane. Wilcox. | Speechley. near ek Daden. Houston.
. ‘ Murrysville. ‘

Total cemeeeniiiiiiiiaciannes 100. ¢0 1640. 00 100. 00 100. 00 100. 60 l 100. 60 160. 00 104, 60 106. 00
Carbon ...... teetemereann rammeaa. 78.14 76. 69 76.77 76.52 7711 , © 74,96 76.42 76.48 706. 08
Hydrogen - ..cvuvveeens ceiiiaacaacen, 21, 86 23.31 23.23 23.48 22, 8% i 25. 04 23,58 23.52 23,82 !

i 1

The analysis of Trenton limestone gas, given by Professor Edward Orton in his report on Ohio gas, is as
follows: '

COMPOSITION OF NATURAL GAS FROM THE TRENTON LIMESTONE, OHIO. !
CONSTITUENTS. Findlay. | Fostoria. }Saint Marys.
B0 1 100, 00 360. 60 100,00
Hydrogen camcaaee e eeeeniiianie ceeeecaeeenn N 1.64 1.89 1.74

Marsh gas..... 93.35 92.84 93. &3
Olefiant gas.... 0.35 0.20 0.20
Carbonic oxide. - oo 0.41 0.55 0.44
Carbonie 8eid .o vvvree it it araanes 0.25 0,20 0.23
Oxygen ........ [ . 0.39 0.35 0.35
Nitrogen 3.41 3.82 2,98
Sulphureted hydrogen 0.20 0.13 0.21

ACCUMULATION O NATURAL GAS,

Whatever theory may be accepted as to the origin of natural gas, there are certain conditions neecessary to its
accumulation and storage, and if either of these is absent no large supply of gas can be expected. Small amounts
of gas can be discovered without the presence of these conditions, but the wells will yield only a small supply, and
that supply will be very soon exhausted. These vital conditions are three: (1) reservoir; (2) cover; (3) structure.

Gas is not stored, as often supposed, in large cavities or caves in the interior of the earth’s surface, but chiefly
in porous sandstones and limestones, gas as well as oil being found in the small interstices between the grains or
in the pores.

The reservoir rock in western Pennsylvania is almost always a sand rock. The storage reservoir in Ohio
is the Berea grit and the Clinton and Trenton limestones. Some little oil is found in shale, but the two great
reservoirs in which the natural gas supply of the United States is stored are the sand rocks of western Pennsylvania
and the Trenton limestone of northwestern Ohio and eastern central Indiana.

It is evident at once that were the whole structure above these reservoir rocks permeable, either through its
entire structure or at points, by reason of the breaks and fissures in the strata, the gas would constantly eseape
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from the reservoir and it would soon be drained out. This is a phenomenon that is constantly noticed in connection,
with gas springs.  The gas is leaking from the reservoir; hence it is evident that there must be a cover or cap to
this reservoir to hold thie supply in place, and that this eap must be impervious to the gas, or practically so, either
from the absence of porosity or the absence of breaks and fissures. This cover is usually a shale, and in
every important gas territory the reservoir rock is capped by a shale cover, which has retuined the gas in place
until the cover has been tapped by the drill. In Ohio, for example, the Cuyahoga and Berea shales cover the
Berea grit, the Niagara shale the Clinton group, and the Utica shale the Trenton limestone.  As a rule, with of
course limitations, the deeper the storage rock and the closer to it the shale or cover the larger the deposits of gas
and the greater the chance for their permanence.

A third factor comesin here, which is termed strueture, or the arrangement of the rock that contains the gas,
The existence of archies and troughs, or, in geological language, of anticlines and synclines, has long been noticed
in connection with drilling for petroleum, and recently in drilling for natural gas, as well as their influence apon
the storage of these hydrocarbons. The most effective statement of this influence of structure, or, as it niayv be
called, the “anticlinal theory”, was made by Professor I. €. White, of Morgantown, West Virginia, Thopgh his
statements were called in question, his theory commended itself to practical men, and its adoption led to the location
of a considerable nuwmber of natural gas wells far in advance of the developments of the drill.  This theory simply
asserts that oil, and more especially gas, is to be found stored most largely in the apex of these anticlines. The *
great reservoir of the Trenton limestone gas in the Ohio field is found in an enormous anticline, as is noted in
diseussing the Trenton limestone in connection with the report on Ohio,

A fourth necessity in connection with the produetion of gas is pressure. Without stopping to disenss the
subject at this place, as it will be discussed elsewhere, it may be said briefly that salt water is found ou the
outer boundary of gas and oil fields, and it is to the presence of this water that the pressure of the oil and gas is
ascribed by most of the geologists of Ohio and Indiana, though most of the Pennsylvania geologists question its
sufficiency. Dr. Phinney, of Indiana, claims that the initial pressure of a4 great many gas wells is about that of the
weight of a column of water equal in height to the depth of the well.

PRESSURE OF NATURAL GAS.

The statements as to the pressure of the early gas wells were usnally estimates based upon no accurate
observations; indeed, there was no method of aceurately arriving at this pressure available to the drillers of the
first wells., Very soon, however, proper gauges were prepared and observations and measurements made; but
even under these circumstances no uniform system was adopted, so that though a statement as to the pressure or
production of a given well might be a fairly correct approximation as to that well under the conditions of the test,
yet a comparison of the results at this well with those from another well made nnder different conditions would be
without the least value.

In a general way it may be said that the highest actually observed and measured pressure has been in the
neighborhood of 800 pounds to the square inch, closed pressure, the pressure being allowed to accumulate for a
minute. In the first wells in the Findlay field the registered pressure was about 430 pounds; in the Murrysville
field it reached 500 pounds; in the Indiana field the pressure was 400 to 500 pounds, It has been observed that with
some few exceptions there is a pressure that is normal to each district, and that all wells in the same district
ultimately show the same closed pressure; that is, the pressure measured when the well is closed and gas not
escaping. Wells are sometimes measured by their flowing pressure; that is, the pressure shown on the gauge
attached to the pipe through which the well is discharging gas into’the air or into mains. = Often when a well
is first struck, owing to local causes, the pressure and production will be greater than the normal pressure of the
district, but it is ultimately reduced to the normal figure. It is not to be inferred from this, however, that all
wells of the same diameter and with the same ultimate pressure and located in the same distriet have the game
production. Quite the contrary. In some wells the normal pressure, say 500 pounds, will be reached within a
minute after the wells are closed; in others the normal pressure of the district will not be reached for days. It is
evident that the well which reaches the normal pressure in a minute will be a greater producer than the one
requiring hours to reach this pressure, All the wells in the neighborhood of Pittsburg had originally about the
same normal closed pressure, that is, 500 pounds, but the wells in the several subdistricts in that vicinity show a
great difference in the time required to reach this pressure, and cousequently show great difference as producers.
The same is true in the Findlay district. For example, the actually observed daily production of 4 wells in this
district, as given by Professor Orton, is as follows:

OBSERVED DAILY PRODUCTION OF GAS WELLS IN FINDLAY, OHIO.

CUBIC FEET.
RATg Well oo caeeieen et e e e b et eis e ter e et ar it aenaes mmaas 12, 080, 000
Cory Wello i i et iimat e it et it s e e fereceerene . 8, 318, 000
Briggs Well ae oo e i e e et eee e er e e 2, 565, 000

JONIEE WELL senwvvevevrssssvmsssssessonnncenscnss vmsone samnnsorsncmnrnmnosannssnscasonnsnnnnns 1. 159, 200
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The original pressure in the Pittshurg district, as stated above, was about 500 pounds. In the Washington
district, in the original wells, the pressure was about the same, but it has been found that gas from the different
horizons, there being 4 in the Washington district, gives different pressures. In the Murrysville district the
pressure is about the same as in the Pittshury district.  In the Wileox district, in McKean county, Pennsylvania,
the first pressure was about 373 pounds; in Butler county, 450 pounds; in Allegany c¢ounty, New York, 450 pounds,
and in Illinois 400 to 450 pounds, which was rapidly rveduced to 125 pounds. This orviginal pressure is rapidly
declining. Professor Orton has paid more attention to this subject than any other of* our geologists. He found the
rock pressure in the original pioneer well in the Findlay, Ohio, district to be 450 pounds. In 18306 the pressure
reached little, it any, above 400 pounds; during 1887 the fall was very gradual, the gauges marking 37¢ and 380
pounds; in May, 1889, the pressure had fallen to 250 pounds in independent wells, and in Aungust of the same year
it did not exceed 200 pounds. The wells in the city fell as low as 170 pounds at one time. Professor Orton’s
tabulated statement of the pressure of the wells in Findlay is as follows:

RATE OF DECLINE IN PRESSURE OF FINDLAY (OHIO) GAS WELLS.

% POTNDS.
1885 (OrIgimal) .ot i e et et aee e s 450
1886..... e e e e e e e e e e et e e et e e iaa e el 106
Ry N1 B 1) PRSP 360 to 380
1889, May 1 ......... 0 250
BT 1 AR 170 to 200

In the Stuartsville district the decline was as follows:

POUNDS.

150
B0t TR U £ L NI 1)
1888, August . 365
BTt T ) 1Y U e 325
T8I0, MIALE - 2 e o e e oo et e e e e e e e e e 275

In Bloomdale the roek pressure in 1857 was 400 to 465 pounds; in-July, 1889, it had dropped to 375 and 380
pounds, A copy of a paper read at the meeting of the American Philosophical Society by Professor J. P. Lesley,
state geologist of Peunsylvania, gives the following data concerning the gas pressures of the Grapeville field, from
which it will appear that wells struck in February, 1886, had a pressure of 460 pounds.  The same wells had February
2, 1891, a pressure of 635 to 70 pownds, while the initial pressure of wells struck in January, 1839, was 75 ponuds.

"MINUTE PRESSURE AT VARIOUS DATES AT GRAPEVILLE (PENNSYLVANIA) GAS WELLS,

[Pounls. |

; | i i | . I i
- Name. | Dot stk Actioe AP (Diecuber Mag o, Nyvauber Ducogber iy Fgiiey

‘ . | . |
1 | Klingensmith . ...t i 1100 | February 13,1886 .| 460 1 il ‘ 259 150 100 " 9 (N 65
2 Henry oo iiaiieeneas e ; 1,144 | June, 188G........ i 460 : 380 i 260 l 170 165 ‘ 100 7h w0
8 [ DTOOTE Loieiiiiei e L1480 Frane, 1886 I I R N 100 9 . 5 65
4L Welker oo DOL144 | Octoher I8KG...... 260 380 260 ’ 170 W5 0 e
5 | BIOWIL < ececmaeaacamaemcaamme e nnmnnanas © 1,224 | Muay, 1837 , 460 % 300 260 | 180 100 [ 05 T G5
6 | FOITEO «veenrorceneaiainnenes : 1,312 | Angusi, 1§ 460 | 3RO 240 17 w00 109 75 7
7 | Minsinger .....ooooooioiiioians - 1,466 | November 21,1837, 410 ] 390 241 170 95 85 i | 44
8 L ShutS i enas ..l L4688 | February 13,1855 . BESI 390 950 | 163 100 85 o (]
L 0 1 13 £ L S (360 | November 30, 188). 260 .......... ! 260 165 100 [ by 5]
10| SPIFE ceeein e JUonst | Jamvary s me.. 9 ; T4 75
11D rwNel oo ' 1.267 | February 20,1890 . 225 it v
12 BYOIS oo e anan L33 | October, 10 ... o oo G
18 ] AENEW oo e 1,420 | Japuary, 1801 ... 7 3 G3

laleulating the average rate per day of the observed decrease, it is forind to be as follows:

From April 27, 1884, 646 days, 321 pounds, 2,012 pounds per day.
From December 16, 1889, 413 days, 138 pounds, 2,197 pounds per day,
From May 26, 1890, 252 days, 107 pounds, 2,355 ponnds per day.
From November 3, 1890, 91 days, 36 pounds, 2,528 pounds per duy.
From December 1, 1890, 63 days, 30 pounds, 2,1 pounds per day.
From Juuuary 5, 1891, 28 days, 7 pounds, 4 pounds per day.
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STORAGE OF GAS,

The waste of gas, especially in western Pennsylvania and in the Olio fields, in which high-pressure gas is
found, was at first simply enormous, the amount reaching a total so marvelous that it is impnssible to form any
accarate conception of it. Tt is estimated, for example, that the waste of gas at the Haymaker well No. 1, the first
struck in the Murrysville district, during the five years when it was not used was the equivalent of 1,000 tons
of coal a day. The Harvey well, the gas from which was piped to Spang, Chalfant & CoJs in 1875, blew
millions of feet of this valuable fuel into the air before it was utilized, and the gas from the MeGuigan well, in
the Washington county distriet of western Pennsylvania, was not used for over a year after it was struck. The
waste of gas in Ohio and Indiana in the early history of these fields was simply incaleulable.  Very soon, however,
measures were taken to stop this form of waste. At first it was sought to confine the high-pressure gas by placing
cups with gates on the top of the well easing, but it was found in many instances that the pressure rapidly aceumnlated
to a point where there was danger of blowing the casing out of the well, and this system was temporarily abandoned,

Two methods have been adopted for storing gas, one adapted to territory where the prospect of obtaining gas
by drilling is reasonably certain, and the other applicable to all wells of ordinary pressure. The first consists
simply in drilling as near as possible to the depth at which the gas reservoir is supposed to be and then “holding
the well”, as it is termed, and bringing it in by drilling a little deeper whenever the demand for gas or the decrease
in other wells requires it. Recently, however, a method of storage by packing the wells has been adopted. This

~confines or stores the gas in its own reservoirs. The packer most largely in use is the same that is used in oil wells,
ouly in putting the packer together for gas wells it is necessary to use extra precautions to prevent the gas from
blowing off’ the rubber. This is done by fitting the rubber tightly to the inner pipe and wiring the end securely
in place. One packer used is a rubber annulus from 8 to 20 inches in length, with an outside diameter half an inch
less than the bore of the well.  The inside diameter is large enough to permit it to go over the tubing used in the
well. The pipe going through the rubber is screwed into a flange at the upper end, the flange being large enough
to cover the end of the rubber. Then another flange is slipped over the lower end of the pipe the same size as the
rubber, thus making a slip joint. The outside of the Iower flange is threaded, so as to screw on to a sleeve which
is large enough for a coupling to slide in. The coupling is screwed on to the lower end of the pipe going throngh
the rubber. The conpling makes a pipe to engage with the shoulder on the flange which supperts the anchor or
lower part of the tubing while being lowered into the well or removed from the well, thus making a telescopie joint,
Enough tubing is serewed together before the packer is serewed on to bring the packer as high from the bottom of
the well as is desired. Then the packer is screwed on the tubing, then the balance on the top of the packer, until
the bottom of the well is reached. One joint of the anchor or lower tubing is perforated to admit the oil or gas into
it when the packer is expanded to the wall of the well, 'When the anchor strikes the bottom of the well the weight
of the tubing above the packer comes on the rubber and forces the pipe into the sleeve or telescopic joint and
presses the rubber between the two flanges and ont to the wall of the well, thus making the oil or gas below the
packer go into the tubing at the perforation, and thence to the top throngh the pipe. Of course the easing of the
well is anchored down to prevent blowing out. While it may be fairly ussumed from the statements and evidence
that gas can be retained in a well without wasting, no means as yet seems to have been devised for sq ving the gys
that eseapes from the pipe after it has left the well.

Another method is to securely anchor the casing by attaching it to a framework securely holted to the rock
adjacent. In such cases the gas is held in place by a valve screwed on the top of the casing, and as the demand
inereases or diminishes the valve is opened or closed.

TRANSPORTATION OF NATURAL GAS.

When natural gas was first struck in quantity the loeation of mannfactories that were to use it was such as to
require the condnction of the gas some distance, and it still holds that most of the gas consumed in manufacturing
aud for domestic purposes is conveyed to considerable distances from the wells to the points of consumption, The
conduits used are iron pipes. Ior the smaller conduits wrought-iron welded pipes are used; for the larger, in
somie cases, riveted wrought-iron pipes, and in others cast-iron pipes. The great pressure at first complicated the
matter of conveyance, making it much more difficult to prevent leakage, thongh at the same time this great
pressure made it possible to conduet gas to a greater distance than if the pressure had been less.

In view of the danger from leakage great precautions have been taken in laying pipes to provide, first, against
leakage as far as possible, and, second, to provide means of removing that gas which may escape before it shall
acenmulate in snfficient guantity to be dangerous. In the system of laying pipes adopted by the Philadelphia
Company in Pittsburg each joint of the pipe, which it is assumed will sooner or later leak more or less, is
surrounded by a conical pile of broken stone inclosed in a covering of thick tarred paper, throngh which rises a
vertical trumpet-mouthed pipe, intended to gather the gas whieh may leak from the joints into the interstices of
the broken stones and to convey it away by a small pipe, which extends horizontally over the main pipe which
gonveys the main volume of the gas. This leakage or escape pipe is led at intervals of abeut 300 feet iuto a

35 o 33
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lamp-post, where the gas may escape without harm into the open air, or, as is frequently the case, may be lighted
for the purpose of illmmination. Other methods have been adopted, but in all cases great care has been taken to
provide against the danger vesulting from leakage; and in view of the enormous amount of gas transported and
the ignorance as to the necessary conditions to secure safety when many of the pipes were first laid, also in view
of the explosive character of the gas when mixed with the proper proportion of air, the small number of aceidents
that have happened is truly remarkable.

NATURAL GAS AS AN ILLUMIXNANT,

As is elsewhere stated, the first use of natural gas in the United States was as an illuminant at Fredonia, New
York, and yet, as indicated by analyses and practical tests, it is a heating rather than an illuminating gas, The
luminating hydrocarbons are either in small quantities or entirely wanting. There is occasionally a little olefiant
gas present, rarely exceeding 1 per cent, however. This gas is chiefly marsh gas, Marsh gas is high in heating
power, but burns with a yellowish flame, not giving much light. As a rule, the lighting power of natural gas is by
no meauns low, though lower than coal gas usually furnished to consumers. The candle power of the natural gas
of the Pittsburg district is usually given as 8, and of the Findlay (Ohio) from 12 to 14,

From the above statement it will be noted that natural gas, though in some instances it is as high in candle
power as 12, is not as good an illuminant as coal gas, and is not usually employed as an illuminant where ordinary
gas from coal can be procured at reasonable figures. The most carveful and interesting experiments made with the
use of natural gas as an illuminant were at Findlay, Ohio, under the direction of Mr. E. B. Philipp. With a 36-bele
lava tip argand burner 12.57 candle power was obtained. A flat flame Bray burner gave a candle power of 10.83,
while a special bat’s wing burner gave a candle power of 11.57. These tests were made with the erude gas, but by
partially purifying it by passing it through lime boxes, removing the carbonic acid and sulphureted Liydrogen, the
candle power was increased to 13.77. Probably the best results that have been obtained in the use of natural gas
as an illuminant have been in connection with the various styles of burners using a hood or mantle, in which
the light is derived from the incandescence resulting from the heating of the hood or mantle. The Welsbach isan
example of this class of burners and the Campbell another. Some good results have also been obtained by
using various forms of regenerative burners, such as the Siemens and the Haupt. The Todd burner, which is
constructed on the principle that there is not enongh carbon in the gas to give sufficient illumination under
ordinary methods of burning, lias also been nsed. The air before it comes in contact with the gas is heated to a
very high degree, and, striking the gas, burns the hydrogen at once, rendering the carbon incandesceunt.

EXHAUSTION OF GAS.

That the supply of natural gas is limited and will ultimately be eshausted has never been questioned. When
the great reservoirs of western Pennsylvania, northwestern Ohio, and eastern Indiana were first struck the supply
was so bountiful that many were led to believe that it was practically inexhaustible; at least there is no othex
sensible explanation of the wastefulness with which it was used at first or the readiness with which manufacturing
plants were located in the natural gas regions, away from cheap supplies of other fuel. But even while these
parties by their action expressed their confidence in the continuance of the supply of gas at Jeast for the near
future, they were ready to concede that ultimately it would be exhausted. The question at issue was, how long
could the supply be depended upon?

In the early history of natural gas, say in 18584 and 1885, theye were various theories advanced as to the origin
of it. The belief as to the continuance of the supply of gas depended somewhat upon which of these themies

ras accepted. They were known generally as the storage theory and the continuous production theory. The
advocates of the storage theory asserted that the supply would be exhausted when the gas in the storage
reservoirs had been consumed. The advocates of the continuous production theory, while they claimed that the
supply was being added to by production going ou continuously at a point helow the storage reservoirs, yet conceded
that it was not probable that the supply could be maintained in the face of the enormous consumption hy any
probable vate of production that is at present going on in the cartl’s interior. The advocates of the Iatter theory
of course held that as production was continuous the day ot exhaustion was further in the future than was
admitted by the advoecates of the storage theory, and that even when the vast storehonses that existed in the
earth’s crust prior to their being tapped were exhausted production would still continue and gas be supplied,
thougl in smaller quantities.

Tle statistics of production of the census year 1889 show that the period of exhaustion of supply had been
entered upon and that the day had passed when this wonderful fuel eould be used so wastetully as it had been in
many operations, aud in the very near future it would be possible to use it only for those purposes whiclh conld
afford to pay comparatively high rates for the convenience of having such a tuel, or at points where the demand
does not bear such g relation to the supply as it does in western Pennsylvania and the other great gas-produring
districts. It is probable that at many points it will continue to be used for years for domestic purposes, but its




RN

NATURAL GAS. 515

use in large establishments demanding great quantities of fuel is in many sections of the country a thing of the
past. These works can make artificial fuel gas by some one of the many known processes, at less figures in many
instances than natural gas can be furnished. This is especially true at Pittsburg, where there is such a demand
for gas for domestic uses and by other small consumners that the natural gas companies are refusing to continue
to supply large industrial establishments except at a price that is prohibitory. Hence the use of natural gas in
large industrial establishments in the Pittsburg district and others is falling off, and these works ure rutufuing
to solid fuel or using artificially prepared gas.

Some interesting facts regarding the exhaustion of gas in certain fields have been observed. It is found as a
rule, for example, that shallow wells, 200 to even 1,000 feet deep, whatever may be the pressure or supply when
first struck, give out much soouner than what are known as deep wells.  In certain fields the supply at individual
wells is soon exhausted, and the amount furnished by new wells when first boved is a constantly decreasing
quantity as compared with that supplied by the earlier wells. In other districts the life of wells is longer, but
the earlier wells are now quite weak or entirely exhausted, and new wells sunk do not produce any such amount
of gas as those at first drilled. In other districts, as the gas is exhausted, the salt water is finding its way into the
wells drilled nearest to the borders of the pool in which the gas is found. Many wells in this way have been
drowned out, while other wells in the district are still producing. Inno district of any importance do the « great
gassers” supply gas cither at the same pressure or with the same volume as when first struck.

The gas areas of the country are evidently small, scattered irregularly, and hemmed in by water areas and oil
areas, and if the theory of Professor Lesley is to be adopted, they are not absolutely stationary, but shift their
positions slightly as the result in part of the pressure of these water and oil areas and in part of other seismie
causes. This shifting of gas areas, Professor Lesley suggests, will become comparatively rapid in the direction of
the working wells as the stock of gas is drawn off, and what was at fivst a gas flow will become changed to an oil
or water field.

CONSUMPTION OF NATURAL GAS IN THE UNITED STATES,

It is impossible to give the consumption of natural gas in the United States for 1889; but few meters were:
used in that year, and those chiefly for measuring gas in small quantities. For large works, consuming hundreds.
of thousands of cubic feet an hour, no practicable meter was available. The amount consnmed at a five, or under a.
single boiler, or at a given furnace might be measured with some degree of accuracy, and the amount consumed
at the time of the test regarded as the average consumption; but as consumption would vary greatly, it is evident.
that these figures could at best be only an approximation. In the tables therefore there has been no attempt to
give the number of cubic feet of natural gas consumed. The number of fires, meaning fires for cooking and warming,
the number of rolling mills, steel works, glass works, and other establishments are given. Quite a number of
schedules give the estimated number of cubic feet consumed. From these a very rough approximation of the total
pumber of cubic feet of natural gas consumed in the United States can be given.

The largest producer of natural gas in the United States is the Philadelphia Company, of Pittshurg, Tts
statement of the number of fires, mills, and works supplied in 1889, and the estimated number of cubic feet
consumed for each purpose, is as follows:

FIRES, ETC,, SUPPLIEQ WITH NATURAL GAS IN 1889 BY
THE PHILADELPHIA COMPANY.

O3, (00, 006, Bl

— Number | Tatal
USES. of euch, ' esnsumption,

T RS f ! 150, U0, 00D, D00
Fires for cooking and heating......ococooooon i100, 000 ‘ 13, 000, 000, G0
Iron and steel mills._.ooooaiaoion £ 65, 001, 00¢, 000
(11253 WOrKS cournrniiennienrianean 42 7 2,000, 000, 440
Other inilustrial establishments ..ooooooooo ol X

{ |

This would be at the following rate of consumption by each per year:
I'BIC FEET.

Fires for cooking and heating . ..o i e 100, 000
Tron and steel Il - oo nn ian e e e ren et ree eaa e 2,166, 666, 667
(31585 YWOTKS - - eme eemmme coeames semmaemrmanae e e e eses e eeaimaaes mmme men £2, 500, 000
Other industrial establISHIEIS . ov oo e e e 143, 605, 016

Through the courtesy of the same company the writer has been furnisked with a very carvetul estimate of the
amount of gas actually consumed by 21 mills at Pittsburg, based on meter tests extending over a few hours,
whick is given in detail on the following page. ‘
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MEASURED DAILY CONSUMPTION OF NATURAL GAS BY 21 MILLS AT PITTSBURG.

CUBIC FEET.
3, 800, 000
1, 866, 600
1,666, 210
3,893, 180
1,947,000

791, 240
2,303, 640
3, 474, 900
1, 986, 380

11, 181, 260

17, 640, 860
2, 597, 900
3, 010, 240
7,432, 960
2, 526, 240

14, 553, 160
5, 362, 080
2,173, 140
9, 003, 160

18, 000, 000

114, 742, 790

This would be an average of 5,463,942 cubic feet a day, or, on a basis of 300 days in the year, of 1,639,182,600
cubic feet a year actually consumed in work. Now, as these furnaces are kept hot the entire 24 hours, including
Sundays, and as these estimates were made in 1890, when gas was used more economically than in 1389, the
figures, given by the Philadelphia Company in the first estimate, do not seem excessive.

Altogether, reports have been received of the estimated consumption at 33 iron mills, 32 in Pennsylvania and 1
in Ohio. These statements are as follows:

T
1 Average
STATES. ﬁ‘}‘;‘l”i‘l’g 003155_2{:;%‘““- Loxﬂ?ﬁrﬁglggager
(Cubie feet,) (Cubic foet.)
! |

B K1) =1 O ! 38 67, 456, 579, 000 2, 044, 138, 758
PEnnSYIVATIA e eevoenemeoeroaeeeeeeeenanen F 32 66,425, D00, 000 2, 075, 781, 250
L) 130 PO 1 1, 031, 579, 000 1, 081, 579, 000

The total number of iron and steel works reported as using gas in the United States in 1889 was 95, of whieh
73 were in Pennsylvania, 10 in Ohio, 6 in Indiana, and 6 in West Virginia, The directory of the Ameriean
Iron and Steel Association, published early in 1890, gives the number of iron and steel mills in the United States
asing natural gas as 104. The diserepancy between the number of mills reported to the census and in the direetory
floubtless comes from the fact that in some cases what is reported as a mill in the census returns may be reported
as two or more in the iron and steel directory, and it is also possible that the special agent has failed to receive
returns from one or two small mills. The Pennsylvania works are as a rule very much larger consumers of gas
than the Ohio and Indiana works. Of the 10 Ohio works, 5 are quite small steel works, using on an average not over
500,000,000 cubic feet a year. If we assume that the Pennsylvania and West Virginia iron and steel works
consumed 2,000,000,000 cublc feet a year as an average, the 5 Ohio and 6 Indiana iron mills 1,000,000,000, and
the 5 Ohio stcel mills 500,000,000, the estimate will at least be large enough to cover the actnal con&umptmn and
some wastage. This will give the following estimate of the total consumption of gas in iron and steel works in the
United States in 1889:

TOTAL CONSUMPTION OF NATURAL GAS IN THE IRON AND STEEL WORKS
OF THE UNITED STATES IN 1889, IN CUBIC FEET.

i
Averago con-
Hum[mnn per

[ Number | Total consumption

STATES. Aills,

. ‘ot works. I vear per works. [ for 1849,

kY } _ I o ‘
[ Tatal e, e e ‘ 95 /‘ 1, 505, 263, 138 i 171, 500, 000, 000 |
" 1 k“;—»»«» el BoresRiS L = - i'v_“__'__’«'?‘
- DPennsylvania....o..ol. : Iron and steel ! T8 2,000,000,000 1 146, 000, 000, 060
. West Virginia............. Trom cooneieevanns ‘ 6 | 2,000,000 000 12, 001, 000, O0v
‘1 (523117 P Iron «oeveeiiianas ' 5 1 1,000,000, 000 &, 000, 000, BG)
| Do e G0 BU0,000,000 | 2, 7300,000,000 |
! b H H
| Indiana. oo vieeeiineen o ITOM e ieiiai s 6 1 L 0uD, 000,000 | 6, 000, 000, 000 |
i i i 1
! !
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It is not so easy to arvive at an average eonsumption of gas in glass making as in some other industries, The
estimate, as previously given, of the Thiladelphia Company of the average consumption at each glass works (a glass
works being understood to be a furnace) is 62,500,000 cubic feet per year.  The consumption of 3 other Pennsylvunia
glass works show a total use of 158,250,000 cubie feet, or 32,750,000 cubic teet each, or about 10,000,000 cubie teet g
year less, but these were at smaller works, and are evidently wnderestimates,

Some very important tests have been made both in Pittsburg and in Ohio as to the amount of gas consumed in
glass works, Below are given the results ot a series of meter tests made by the Philadelphia Company at Pittsburg
glass houses. The tests continuned over 160 hours in each case, Tests were made at 4 10-pot window-glass
fwnaces and at 7 10-pot flint-glass furnaces. '

DAILY CONSUMPTION OF NATURAL GAS AT A 10-POT WINDOW-GLASS FURNACE AT PITTRBURG.

CUBIC FEET.

Melting furmace. e oo oo it reatc e et e 270, 000
B2 T U0 b 2Ty e SR SR 60, 0600
1 Habtening OVen ..o e e i e e 27, 000
Stoves, pot arcl, sand furnace, €1¢ . oo oon o ir ot it aeiese e e 2,000

) £ U 359, 000

DAILY CONSUMPTION OF NATURAL GAS AT A 10-POT FLINT-GLASS FURNACE AT PITTSBURG,

CUBI{ FEET.

METtiNg fITICE. s s e e eemn e e cotssnetaras snaa s sasseattoe b aaaa et e i s 164, 000
5 glory holes. caen oo ol SR 396, 000
D TETB - < e v o eee eee e e me e e eee e mmemm e e e e e e e e e ome e e eas aman s 22, 600
B 7751 1 Qg SO S S 24, 000
Stoves, pot arches, mold ovens, ete.. ... Lo e e e et et cae e ———— 2,000

7] Uy S 258, 000

These are averages for every day in the month, and would make the monthly consumption of gasata lﬁ-ﬁot
window factory, on the basis of 30 days toa month, 10,770,000 cubic feet, and of a 10-pot flint hounse 7,740,000 cubic
feet. This is probably under the actual figures. o

In Ohio some very thorough tests of consumption of natural gas in glass houses have been made. Tests were
made at 5 window-glass and bottle houses, with the following results (the figures include all the gas used per
pot for 24 hours):

CONSUMPTION OF NATURAL GAS AT 5 WINDOW-GLASS AND BOTTLE FACTORIES IN OHIO.

CURBIC FEET.

L e et e ee e aeeeeeeaseeeeeeeee e eaeaenesennaans 5%, 800
0 e e e e eaeeesssaeeeeaneneaee o eeeseeeen oo 60, 000
B e e e een e mat s ameee eeeee i aennes 61, 200
e e e ceaee e oo e anas 61, 360
B e e e e e e e e e e e 60,270

These tests were made with the Robinson pipeline guage. Test No. 4 in the above table shows the average
run of a 10-pot window factory. The number of pots measured at the 5 factories ranged from 8 to 18, The supply
pipes varied in size, being 4, 5, and 6 inches in diameter, and the pressure from 16 to 60 ounces. In view of these
facts the close agreement of these measurements is remarkable; but at the same time they differ matg\rially fro‘m the
consumption at the Pittsburg factories. The consumption at the Pittsburg window factory is but 36,000 cubic feet:
per pot for 24 hours, as against 60,000 in Ohio. The probability is that this difference does not come from an error,
but from the greater wastetulness with which gas is used in Ohio. DProfessor Orton, from whose report the
figures concerning Ohio are taken, says: “It might be expected * * *  that 40,000 cubic feet of gas would suffice
for a day’s run per pot; but, whether from lavish use or other causes, about 50 per cent additional is actually used.
There can be but little doubt that if the glass manufacturers were required to pay 5 or 6 cents per 1,000 eubie
feet by meter or gauge a large economy would at onee be effected.” The Ohio tests of flint-glass furnaces were
made at 8 works. The results were as follows per pot for 24 hours:

CONSUMPTION OF NATURAL GAS AT FLINT-GLASS WORKS IN OHIO.

. CUBIC FEET.

{ 31,230
L e e ot o slnanlneolnss ol iosiosninetesneToossoansieoesieosoos 139,270
D e ee e e e mmaaea e ereeeneatamneemasaeeeenneesnnne 37, 430
e e e e e 38, 47
e e e e 10,530
B e e e e 41,230
B e e e e e e e 41,370

§ 44, 450
L Lt e R L Lt b iis 140,575
P IR . 50,100
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In explanation of the disparity of results at these tests, it is stated that some of the works were run to their
full capacity, while others were not. At the two factories for which two measurements are given the tests were
made at different times. The figures show a consumption of from 35,000 to 45,000 cubic feet per pot per day, 1t
will be safe to place the average at 40,000 cubic feet. And here again the great disparity between Pittsburg and
Ohio measurements is seen. Pittsburg shows an average per pot for 24 hours of, say, 26,000 cubic feet, as against
40,000 cubic feet in Ohio. Aeccording to the Ohio figures a window-glass pot consumes 1,800,000 cubic feet a month
and 18,000,000 cubic feet a year of 10 months., According to the Pittsburg figures the consumption is 1,080,000
cubic iect a month or 10,800,000 cubic feet a year. An Ohio flint house consumes per pot 1,200,000 cubie feet per
month, or 12,000,000 cublc feet a year, while a pot at a Pittsburg house requires but 780,000 cubic feet a month, or
7,800,000 cubiec fect a year.

The number of glass works reported as using gas in 1889 is 111. In some cases a works as reported has 2
furnaces, and in one case 5, The number of furnaces in these 111 works is estimated at 150.  Assuming that the
consumption of each furnace is 125,000,000 uublg feet, the total consumption of gas in glass making in 1889 was
18,750,000,000 cubic feet.

le numbcr of industrial est’hbh%hments in the United States other than iron, steel, and glass works reported as
using gas was 2,369. These include some very large establishinents, as pipe works, machine shops, foundries, brick
works, electric-light plants, breweries, nail mills, wire mills, kilns for burning pottery, tiles, bricks, ete., as well as
planing mills, small wood-working establishments, ete. Of these 2,369 establishments returns of the estimated amount
of gas cousumed have been received from 1,075, which are reported in 1889 as consuming 113,557,478,750 cubie feet,
or an average of 105,634,864 cubic feet each. Of these 1,075 works, 805 were in Pennsylvania, with a reported
consumption of 118, 461 301 cubie feet each, 77 in Ohio, w1th an average constmption of 61,481,224 cubic feet each,
amd 103 in Indiana, w1th an average amount consumed of 24,527,762 cabic feet each, Assummg the average amount
consumed at each industrial establishment other than iron, stwl or glass works at 100,000,000 cubic feet, the total
conswmption in the United States in the 2,369 works would be 236,900, 000,000 cubic feet

The number of domestic fires, or fires for cooking and heating, using natural gas in the United States is reported
as 466,034, It is evident from the schedules that in some cases a domestic consumer who may have from 5 to 10
fires is counted as 1 fire, while in other cases each fire in a house is called a fire. It is estimated that the total
number of fires supplied with natural gas is at least 500,000. These fires include ranges, cook stoves, furnaces, and
heaters, which are large consumers, as well as grates and small heating stoves.

Returns of the estimated consumption of gas in 236,939 of these fires have been received, showing a total
consumption of 40,545,338,550 cubie feet, an average of 171,121 cubic feet each per year. This is perhaps an -
overestimate, Return.s for 190,939 fires in Pennsylvania were received, which show an average amount consumed
of 121,730 cubic feet; of 30,872 ﬁres in Ohio, with an average amount consumed of 249,792 cubic feet; while from
Indmna returns for 15, 198 fires were received, showing a consumption of 633,907 cublc feet. The Pennsylvania
report is probably mo‘st nearly right. Assuming 125,000 cubic feet as the average amount consumed by a fire and
7 months as the average time each fire is burned, th1s would make the average daily consumption for the 210 days
nearly 600 cubic feet per fire. This would be 50 feet per hour for 12 hours. On the basis of 500,000 fires and an
average yearly consumption of 125,000 cubic feet per fire, the total amount of gas consumed in 1889 in cooking and
lieating would be 62,500,000,000 cublc feet.

Returns of the use of 5,482,125,000 cubie feet in pumping oil by pipe lines have been received. Itis estimated
that this use consumed 7,500,000,000 cubic feet.

It is also estimated that 30,000,000,000 cubic feet of gas were consumed in the oil and gas regions in dilling
and operating oil and gas wells o:t Whu,h no record has been obtained.

Further, it is estimated that at least 25,000,000,000 cubic feet of gas wereused for purposes for which no record
has been kept, or of which no details have been bupphed the Census Office.

From the figures given ¢ ‘l.bOV(‘ we have the following as the estimated consumption of natural gas in the
TUnited States in cubic feet:

TOTAL CONSUMPTION OF NATURAL GAS IN THE UNITED STATES IN 1339,

CURIC FEET-
Trom and steel Mills oo e e ettt 171, 500, 000, 000
GBS WOPKS o e e e e e ca oo om e ceeatamenssmaceasasns sonnamom s Sme e ae e 18, 750, 000, 000
Other industriad estabHEShmMents. . v cveeeeeaeash coccaecameiee sene meeceamoe ceee oo 236, 900, 000, 000
Heating and ¢o0RIIg -« v oo oo e e e e e e 62, 500, 000, 000
P ping 0flo e e e e e 7, 500, 000, 000
Drilling and operating oil and gas wells oo ovriiirmir oo 30, 000, 000, 600
O LILEL ULSES -« v s v e eame s e mee aem mmeamaamaeseo asvasae e seon oo cemeesaeansnns 25, 000, 000, 000

T 7Y DD PP 552, 150, 000, 000

These figures are to be taken only as the best approximation possible, and are to be accepted under the

conditions expressed in the discussion preceding.
This total is enormous, and shows how wastefully natural gas has been used. It is assuned roughly that
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30,000 cubic feet of gas equal in heating power 1 ton of Pittsburg coul. This is not correct, but it is near enough
for comparison. On this basis the natural gas consumed in the United States, as given above, would equal in
heat value 18,405,000 tons of coal. The actual fuel displacement, given celsewhere, is in round numbers 10,000,000
tons, As natural gas is burned most wastefully, perhaps more than double the amount actually needed to do a
given work being used, it is probable that our estimate is not too large.

PRODUCTION AND VALUE OF NATURAL GAS IN THE UNITED STATES.

The proper unit of production of natural gas should, of course, be cubic feet, as the measurements of gas are
usually in this unit. The conditions of its production, however, are such that it is utterly impossible to arrive at a
correct statement of the number of cubic feet of natural gas produced. This same remark will apply to statements
regarding its distribution, sale, and use. Gas in 1889 was in but few instances sold by meter. Usually so much
per fire, or per furnace, or per boiler, or per pot in glass works, or per ton of iron was charged for its use, no account
being taken of the amounts used.

In Ohio some attention has been paid to the measurement of the produection of certain wells. Two methods
have been adopted: the anemometer for small wells, yielding 1,000,000 cubie feet or less a day, and a modification of
Pitot’s tubes for larger wells, The use of the anemometer for this purpose was first suggested, so far as is kuown,
by Mr, Emerson MeMillin, of Columbus, Ohio, and was first used in measuring the Adams well, at Findlay, in June,
1885. The measurements obtained have been compared with those obtained by other methods and their reliability
established. '

The use of the modified form ot Pitot’s tubes was devised and worked out by Professor S. W. Robinson, of the
Obio state university.

The most ecarefully observed pressures and productions have been made in Ohio in the Findlay field, The
aetual production of wells varied in 1885 from 80,000 eubic feet at the Adams wells to 12,080,000 cubi¢ feet at the
Kurg well. It was estimated from measurements that in 1886 the great wells of the Murrysville district,
Pennsylvania, yielded 15,000,000 cubic feet a day on an average; the Tarentum wells about 1,500,000. In the
Findlay field in 1889 the new wells produced about the same as in 1885, while in Indiana the high-pressure wells
produced from 1,000,000 cubic feet upward.

In 1889 some of the wells drilled in the Trenton limestone early in the year in Upper Sandusky yielded from
1,000,000 to 1,500,000 cubic feet of gas a day, while later in the summer a large well, yielding 15,000,000 cubic feet a
day, was struck. The Mellott well, near Stuartsville, had a daily production of 28,000,000 cubic feet, while one
near Bairdstown is reported to have shown the amazing open pressure of 43 pounds, which would be equivalent to a
daily production of 33,000,000 cubic feet; but while individual wells of greater volume than any that had ever
before been drilled were found in Ohio in 1889, the Findlay field as a whole was steadily losing its pressure, and
consequently its production. . .

‘While it is impossible to give the production of natural gas in the United States in cubic feet, it is possible to
reach approximately the consumption of this gas, basing figures therefor upon meter tests and estimates at certain
works and assuming the average of these tests and estimates as representing approximately the average consumption
at each of the works of the same kind in the United States using natural gas in 1889. The number of mills,
furnaces, glass works, boilers, houses, fires, etc., using natural gas has been obtained with a reasonable degree of
accuracy, and in some cases the amount consumed has been measured, so that on the basis of these figures a fair
approximation of the amount of gas consumed may be obtained. As the investigation into the production of
natural gas really becomes an inquiry into the consumption, the measure of production being actually the amount
consumed and not that wasted into the air, these figures of consumption will approximately represent the production
of natural gas with the exception of that whiclh went to waste. This consumption, as is given in the preceding
table, under the heading “Total consumption of natural gas in the United States”, was 552,150,000,000 cuhic
feet, which is equivalent to 18,405,000 tons of coal, ou the basis of 30,000 cubic feet equaling in heating power 1
ton of coal.

In arriving at the value of this gas several difficulties were encountered. The most natural comrse to pursue
would be to give as the value of this gas the amount of money actually veceived for it, but this would be very much
under its actual value, While it is possible for companies furnishing gas to state the exact amount received during
the year from consumers, there are many instances in which industrial establishments, such as iron works, glass
works, ete., Iocated in gas districts, bore their own wells and secure an ample supply of fuel at an outlay amonnting
only to the cost of boring the well and laying the pipe from the well to the plant, no forther care or attention
being required. The cost of drilling the well and laying the pipe is charged to expense, and after this no amount
is charged for the gas. Further, in many localities, expecially in Indiana and Ohio, a neighiborhood combines }‘»0
put down a well for supplying its residences, storves, ete., and the original cost, which is the total expense in
connection with drilling the well and piping the gas, is distributed among the several parties, and no further
charge is made for fuel. In other instances certain towus, in order to secure the Incation of industrial awd other
establisbments, have furnished gas in large quantities for nothing or at a nominal rate, so that in these cases the
amount received for the gas would in no way represent its value,
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The best basis of caleulation of the value of natural gas consuned in the United Staté%%is believed to he that
by fuel displacement adopted in the yearly reports of the Mineral Resources of the United Stites, of the United
States geological survey. The amount of coal necessary to perfornt a given work, that is, to raise steam in boilers,
to produce a ton of iron or steel, to operate an 8 or 10 pot glass furnace, or a glasshouse containing one or more
furnaces with a given number of pots, is quite accurately known, and the value ot the coal or wood required
to do this work is assumed to be the value of the natural gas used to perform the same work, whatever may he
the amount of money paid for this gas. For instance, in Pittsburg it is quite generally conceded that it requires
about 35 bushels of coal, of 76 pounds per bushel, to puddle a ton of iron, about 14 bushels to heat a ton of iron,
and 12 bushels of slack to raise the steam requived in a mill to produce a ton of iron.

At a rvolling mill near Pittsburg the cost of tuel for making bar ivon, including the cost of puddling, heating,
and making steam and removing ashes, was $2.22 a ton. At a mill in Ohio producing 50 tons of iron a day the
cost of coal was $200 a day. Adding to this the wages of the men who handled the coal, hauled away the cinders,
etc., and the cost of grate bars aud fire brick, would make the total cost of coal fuel $5.25 a ton of iron produced,
while the gas was supplied to this mill for $1.90 a ton.

The cost of fuel for running a 10-pot flint glass works at Pittsburg tor 45 weeks was as follows:

Ty D NP > - (N £
COKE - e e e e ee m e e e e e e e e e e e e e e e e et e et e aan s 1, 288. 29
Benzine for gIoTy Doles .o uven oot e e i e e s 1, 584. 48

L 70 1 PR 5, 682, 55

Tt is also estimated that 40 bushels of coal per pot arve enough to run a window glass plant 24 hours, whieh
would make 400 bushels of coal for a 10-pot furnace per day, or on a basis of 30 days in a month and 10 months in
the year, 120,000 bushels a year. This would be equivalent to 4,560 tons of coal. Assuming this is the average
consumption of a furnace, though it is probably a little in excess of the average, and that there were 130
glass furnaces using natural gas in the United States in 1859, it would make a consumption at these 150 glass
farnaces of 684,000 tons of coal. The consumption of natural gas in the glass works in the United States iy given
elsewlere as 18,750,000,000 cubic feet.

While in the following table of production the value of natural gas in the United States in 1889 is given by
both methods, that is, the value of the gas consumed as actually returned and the value of fuel displacement, the
value of tle fuel displacement is regarded as the actaal value.

VALUE OF NATURAL GAS CONSUMED IN THE UNITED STATES IN 1889, BY STATES, AND THE
AMOUNT AND VALUE OF COAL AND WOOD DISPLACED BY THE SAME.

YValue of ' COAL DISPLACED. i WOOD DISPLACED.

STATES AND TERRITORIES, b’:ﬁf;ﬁ‘:‘dﬁl‘lﬁ ’ t ;

used. g Tons. ] Valne. “ Cords. } Value.
[ — N _____; } .

Grand total... v ceaaeecceaianans $11, 044,858 | 10,198,830 |  $20,032,050 | 69,018 | $165, 040
Pennsylvania... ... e 8,987,385 | 6,863,062 | 11,503,980 |.-eee.... D
IndANE. e e neammnee 1,862,472 716,461 | 2,002,762 | 44,888 79, 940
[9) (3 T 1,120,897 ' 1,660,456 5,193,569 || 24,130 92,100
New York 204, 325 130,130 590,026 ! ;

Y STT.1¢10 0.5 (PRSP PPEPP 27,825 11, 850 35, 687
TCADSAE +cemme e oermemm s ra e ceanan . 13, 660 1 4,598 | 15, 473
CAMFOTTHA «oneemeneeeecmneemmsmenns 12,680 8,517 | 12, 680
THADLES < e vmmenmmmm e mememmcwamnn o 8,638 i 7,245 | 10,615 |
Kentueky --- 2,580 | 615 2,580 |
Went VIrgimif . een s eeaenenneivarannns 2,000 | 600 2, 600
Texas 1,728 ! 288 1,728
Arkansas 475 i 107 375
Utal 150 [ 18 130
South Dakota ; 25 l 3 i 25

R T DU, U1, 044,858 Uo0,393,080 0 19,332,058 66,018 165, 040
Used at pipe HNes .o .oocooeneerarnenn [eenvemecemeeen | 100,000 i 200, 000 ..o .. PV
Tsed for drilling and pumping wells o feeecncnnnns ! 400, 000 ; 800,000 ... e
Other uses 300, 000 600,000 .......... [

In the above table the column headed “Value of natural gas supplied and used” indicates only the amount
received by the producers for gas supplied, while the values given under * Coal displaced” and “Wood displaced”
are the values of the coal or wood that would be required to do the same work as was done by natural gas.

The great discrepancy between the actual amount received and the value of the coal or wood that would be
required to do the same work is noticeable. The amount received by the producers from the CcOnsumers for the
amount of uatural gas consumed in the United States in 1889, so far as the same could be ascertmned,_ was
$11,044,858, while the value of the coal displaced by natural gas was $19,332,059 and of wood $165,040, making &
total of $19,497,099.
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While the preceding table dovwn to the “total” represents, and is intended to represent, only the totals of the
figures received from the different producers of natnral gas, there ave certain producers from whom ne returns have
been received and certain uses of natural gas which have not been included in the table, which would very materially
increase these figures.  These uses are chiefly in raising steam for pumping oil in the different pipe lines and tor the
drilling and operating of oil and gas wells.  Almost all of the power required for drilling gas wells has come from
steam produced by natural gas. A great many oil wells have heen bored with natural gas and power for pumping
a great many wells furnished by the same fuel.  In some cases this gas has come from the wells of large producers
of natural gas.  In other cases wells that are rated as oil wells supplied natural gas in small quantities, which was
used for drilling and pumping. It is estimated that the fuel displaced in the United States at the oil pipe line
stations by natural gas was about 100,000 tons of coal, and the conl displaced by natural gas in pumping and
drilling wells was fully 400,000, and for other uses 300,000, These are very conservative estimates, but assuming
that they are correct, and that the average value of this coal was £2 a ton, this would add 500,000 tons more to the
amount of coal displaced and $1,600,000 to the value of the same, making the total coal displacement 10,195,430
tons and total value of the same $20,932,059. Adding to this the value of wood displaced, #163,030, there wounld
appear as the value of natural gas consumed in the United States in 1889, measured by fuel displacement, $21,097 049,

In the following table, from Mineral Resources of the United States for 1888, is given the amount and value
of coal displaced by natural gas from 1885 to 1888, inclusive:

AMOUNT AND VALUE OF COAL DISPLACED BY NATURAL GAS FROM 1855 TO 1838, INCLUSIVE.
[Short tons,]

1885, i 15$6. f; 1857, i 1884,
i: i !
LOCALITIES. Coal s, | {‘ ol d i | La ; ; i
Coal dis- | - foal dis- N i Coul dis- ATires b Coal dis- | .
Placed. | Value v‘i placed. Value. | raeed. Value 1 Dlaved. ; Valne.

B £ ) P 3,131, 600 ! $5, K57, 200 1 6,453,000 | $10,012, 000 |, 0,850,000 | $£13,E17, 00 1 14,068, 830 $52, 620,570
SrammmITEE e T = | = 3

PEUDSFIVHDI e eme e e eemeamea e e eenei e e e eneaes 3,000,000 | 4,000,000 1 6,000,000 | 9,000,000 | 8884000 | 13,749,500 | 12,448,850 |
i . It R
Allegheny connty caeameraaa e 2, 600, 000 ‘ 2,500,000 4,000, 000 5, 000, 000 .‘2 5,477, 000 6,846,250 | 7,302,700 10, 223, T80
Remainder of Pittsburg distriet ..o oo 500, 000 | 750,000 1,000, 000 3, 500, 000 1. 610, 500 2,415,750 | 2,447,330 3, 670, 985
Western Pennsylyania, outside of Pittshnrg district.. 5040, UDO 1,250,000 | 1,000,000 2,500,000 | 1.785.500 4, 487, 500 ‘ 2, 693, B0 | 5, 857, 600

i | | |
BT A1) ) PP PP 56, 000 196, 000 | 60, 000 210,000 111, 600 333, 600 | 125, (i 352, 500
8] 1 PR 50,000 100,000 ¢ 200,000 400,000 1 BUG000 1 1,000,000 [ 750,000 | 1,500 040
West VIPgIngi e ce e v ceecimree v e 20,000 40, 000 30, 000 60,000 . €0, 600 120, 000 - 60, 00 120, 400
B 4TI U T RO PPOIPDI Y FORIPUINIPP FPPR S 150, 000 300, 006 300, 060 G400, 000 |, 664, 000 1, 320, 060
IHIBUHE v ecr e 60 1,200 | 2, 000 4,000 5, OO0 15, 400 i &5, B00 T, B
B It S U P OUSEN NI PP | 2,000 6,00 ‘ ............ Devraees PR ; ..........................
B3 500 T 1 OISR RPN B 4,000 12,000 eeen e, b l ............ e
EISEWRETE - ve e vavesee e aene e memmmcmemcaaana e eea 5,000 20,000 | 5,000 i 20,000 1oL e e et

‘ ‘ 5 ‘

From the above table, in comparison with the table previously given, showing the value of natural gas produced
in the Tnited States in 1889, etc., it will be seen that the total value of natural gas consumed in the United States
from 1885 to 1889, inclusive, measured by fuel displacement, is as follows:

TOTAL VALUE OF NATURAL (AS COXNSUMED IN THE UNITED STATES FROM 188 TO 1889,
INCLUSIVE, DETERMINED BY VALUE OF COAL OR WOOD DISPLACED.

IBRD e oo e e e e e e e ee e in e ane e e $4, 857, 200
BRB - oo oo e e e e e e em e e ameame e memaeaes 10, 012, 000
T S U UPUR 15, 817, 500

B8R - oo o e e e e e e e e e e e aeen o 22,379, 8T5

T I € P PP > 1 17 .11
a The figares for 1889 are corrected value instead of value given in the table.
These figures show that the highest limit of produetion was reached in 1885, when the total value of gas
consumed was £22,629,875. This had fallen to $21,097,099 in 1889, a reduetion of about £1,532,776 in the total
ralue of gas consumed. This indicates that the decline in the production of natural gas has begnn, and while the
total value of gas consumed may be kept up nearly, if not quite, to the figures of 1880 by increasing the charges to
consumers, it is evident that the total production will never again reach what it was in 1558
TSES OF NATURAL GAS.
The chief nses of natural gas are as fuel for heating purposes. A small amount is used as an illuminant, and
a still smaller amount for the manufacture of lampblack, or carbon black, as it is sometimes called, for use in
painting, as a lubricant, and especially for the manufacture of carbons for electric lighting. The complete freedom
from grit of the carbons so prepared especially adapts it to use for the purpose mentioned.
In endeavoring to arrive at the uses to which natural gas was put in 1889, for the purpose of forming a basis
for reaching a conclusion as to its consumption, 6 chiet divisions or uses were made, as follows: first, domestic tires,
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including all fires for cooking and heating in houses, stores, and offices; second, iron rolling mills; third, steel
works; fourth, glass works; fifth, other gas companies; sixth, other industrial establishments, including machine
shops, foundries, brick works, brass works, electric-light plants, breweries, nail mills, wire mills, potteries, planing
mills, ete.  In the following table is given a statement of the number of fires or works as previously classified:

USES TO WHICH NATURAL GAS PRODUCED IN 1889 WAS PUT.

’ Other in-

; ]"ir(-s;.fnr Tron . ) 1 ’
STATES AND TERRITORIES. cooking ' rolling %tf.‘l‘lﬂ Glass | Gas com- f dustrial I
and mills- ¢ works. - works. | panies. !establish-
heating. l : ‘ ; ments. ’
[ —— ——— — [

Total co i w04 | 73 2! ‘
Pennaylvanio . ...o.ooir et i e, R0, 484 ‘J 5% 15 69 i 3 *‘ |
THAADR e eeee e ee e botog,015 B eenennn. X n - 1
Ohio...... vaes 70, 054 Bl 9 31 ‘ .......... ¢ 278
New York .. L6 e e e e, ! o
Missouri. ... 39 : ‘ ! ‘
TANSAS oo it : 708
California - o.oooivii i ia e, : 23

1 U ! 940
Kentueky . oovnvennninii e 1 [}
West Virginia. ... i H
TeXa8 e .: 2
Arkansas........... e ‘ 3
L & i 6
Sonth T)uk.ota ................................ [ 1

aThese mills procured their gas from Pennsylvania.

From this it appears that the total number of domestic fires, or those used for cooking and heating, was 466,034,

of iron rolling mills 75, of steel works 20, of glass works 111, of gas companies 9, and of other industrial establishments

2,368. More than one-half of the fires were in Pcnnsylvm]d, 38 of the 75 rolling mills, 15 of the 20 steel works, 62 of
the 111 glass works, 8 of the 9 gas companies, and 1,604 of the 2,368 other industrial establishments.

As stated in discussing the consumption of natural gas in the United States, it is certain that this table
does not show all of the fires using natural gas, nor all of the industrial establishments burning it. It is very
probable that in several cases, instead of reporting the number of fires for heating and cooking in which natural gas
is used in a given town, the number of domestic consumers is reported, each consumer having two or more fives, as
the report would evidently show. The number of fires for heating and cooking has been estimated at 500,000,

It is also evident from an inspection of the returns that in several cases it is known that an establishment
reported as 1 establishment contained 2 furnaces, and in one case as high as 5. It is therefore believed that regarding
a glass works as a single furnace the number of glass furnaces in the United States using natural gas in 1889 was
at least 150. At the close of 1889, for example, there were at least 500 pots in glass works in Ohio using natural
gas. On the basis of 10 pots to a furnace, this would make 50 glass furnaces instead of 31, as reported in the table.

WELL RECORD.

The total number of wells producing natural gas December 31, 1888, was reported as 1,502, and at the close of
December, 1889, 2,247. The total number of producing wells completed in 1889 was 799, and the nmmmber
reported as abandoned in 1889 was 134.  Adding to the number of wells completed at the close of 1888 the number
of producing wells drilled and completed in 1889, aud deducting from this the number reported as abandoned, we
should have 2,167 as the number of producing wells at the close of 1889, whereas the number as given was 2,247,
It is evident from this that there is an error in the report somewhere, but the probabilities are that the number of
wells reported as producing at the close of 1839 is correct. As it \mu]d be mnch casier to state at the close of
1889 how many wells were producing at the close of that year than it would to state the number that had been
drilled during the year, it is assumed that the number of producing wells at the close of 1889 is correct approximately.

Assuming that the statement of the number of wells producing at the close of 1888 and 1889 iy correct, namely,
that 1,502 were producing at the close of 1888 and 2,247 at the close of 1380, it will be seen by reference to statistics
of pr ()(hu tion that, notwlthstandm ¢ the increase in wells, there has been a decrease in total production of gas,
indicating that, though some of the Lugest wells that were ever struck were completed in 1889, the production per
well was very mueh less in 1889 than in 1888,

There were 892 gas wells completed in the United States in 1889; of these 799 were productive and 93 were dry
Boles, Tt is probable that the number of wells drilled in 1884 was in excess of the number given in the table. It
was found impossible to get information from quite a number of localities where wells were drilled without finding
gas,  The probabilities are, however, that all of the produeing wells are reported in the table. The wells from
which 1o report was received were either nonproducers or their product was so small that they were abandoned.

At the close of 1888 there were 48 wells drilling for gas, and at the close of 1889 03 wells.
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The total cost of drilling wells, including drive pipe, casing, ete,, in the United States in 1889 was reported
as $1,605,393. This is below the actual figure. It was impossible to secure any information concerning the
cost of a number of wells which were drilled in 1889 and which were nonproducers. The cost of drilling a gas
well is the same as that of drilling an oil well, with the exception of the tank at well. The expenditure for drillfug
has been so0 thoroughly discussed in the report on petrolemn that it need not be reported in detail here. It varies
with the depth, size of hole, strata through whicl it is drilled, location of well, difficulty of preparing the ground, ete.
The following may be taken as a fair average cost of a 2,000-foot well drilled in the neighborhood of Pittsburg:

AVERAGE COST OF A 2,000-1'00T WELL DRILLED NEAR PITTSBURG.

0 550
Boiler and engine. ... e e e e e e e T30
Drilling, at $1 per 00T, . .o o e e e 2, 000
Casing (2,000 feet at $0.4TE) oo memn i e e e o e e e s 950
Tubing (2,000 feet at $0. 020 ) .ot i e e e e e 2)
Incidentals ..o e e e e e e 300

B £ 4, 800

In West Virginia the cost would be higher than this. In other parts of Pennsylvania the eost would be less,
while it is not probable that the cost of drilling wells of the same depth in Ohio and Indiana would equal these
figures.

WELL RECORD, BY STATES.

’ ’ 0 S -
DRILLING WELLS, WELLS COMPLETED IN 1889. NUMBER 0F NELLS PRO- ‘ | Totaleostof DETAIL OF COST,
i Namber_  drilling wells,
STATES AND TERRITORIES. ’ ‘ Hﬂl]gillﬂllg%ge ; drii:}élluidi"%w l B
Diase” | "B | Total | Producing. Dryholes. | Berember | Docember ,‘n o ing, ote. Labor. | Material.
Total .oovvvvnnenn. | 4 98 592 | o 93 1,502 27 134 #1,605,203 | $346,572 | 978,500
Pennsylvania... ........ ‘ 18 a1 239 ) 207 32 810 99 | 47 633,709 | 208454 | 231,83
Indiana i 30 307 293 14 K7 576 | 17 £31,555 84,028 | 29,540
196 180 s 16 287 448 38 331,212 64, 836 81,77
65 55 j 10 69 119 3 ‘ 74,752 B804 14,256
19 14 | 5 5 13 8 ! 30,000 |.ooeeeeneen heeenenens
16 | 2 5 % 2 9,800 6,450 3,330
1 S R 5 [ R T RTINS [
4 2 | 2 9 U LI FOURUUURRUPRUI ISR boerereans
29 2 | 8 20 ol 13 26, 750 L0 | 1,000
6 : 4 ‘
1 ] 1
2 2
............ PO, 2
Sonthk Dakota..... R R P 2 1
New MeXIP0 .. uueseeneaefocvaneanmatinnimeniceafecnsnrveeanafloccnanen . 1
A T S A 2 1 .
Wisconsin .ooaenioenenno. P 3 2 1, 606

Taking into consideration the loealities in which natural gas wells in the United States were drilled, it is
believed that 84,000 a well will cover the average cost of wells drilled for natural gas in 1889, or a total of
$3,363,000, which is a little more than double the amount given in the above table,

Under the heading ¢“Detail of cost” in the above table is included only the cost of labor and material where wells
were drilled by the owners and not under contract. While the totals of this labor and material are inclded
under ¢ Total cost of drilling wells, including drive pipe, ete.”, there is also included in “Total cost” the cost of wells
drilled by contract for which no figures of labor and material have been.received.

CAPITAL.

The total capital reported as invested in the production and trausportation of natnral gas in the United States
at the close of 1889 was 830,682,154,  Of this wennt $12,795,715 is given as the value of lands and 340,380,439 as
the value of rigs, wells, pipe lines, and other property.

The total acreage of land, both owned and leased, held by natural gas producers is reported as 564,700,
Of this amount 46,302 acres are reported as owuned and 517,508 acres leased. The average value per acre of this
amount is %22.66. This is evidently too low a valnation, and probably comes from the facet that it is based on the
Tand paid for leases, This question Lias been so thoroughly discussed in the report on the produection of petroleum
that it need only be referrved to here. It is customary in leasing oil or gas Iand to pay so mueh honus down for the
lease, the amount varying from $35 to 830 an acre and a royalty of the gas produeed. It is fair to asswne (certainly
it is fair in consideration of the fact that $20,000,000 worth of gas was produced from these 564,700 acres of
landj that the average value of this land is at least 3100 an acre. '
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Of the 564,700 acres of land held in the United States 467,175 acres were held in Pennsylvania, Indiana, and

Ohio,

producing oil and others gas.

bl

.
<

,

This amount is certainly worth an average of more than $100 an acre, some of it considerably more.
this price, $100, for the average value of all land lield, the value of land would be
It is but fair to say that some of this land reported as gas land i

Assuming
$56,470,000, instead of $12,795,715.

Uso o0il land, certain wells on the same leases

Of the %46,856,439 reported as the value of property other than lands, $7,472,157 is given as the value of rigs,
wells, ete., $31,637,284 as the value of pipe lines used in transporting the gas from wells to consumers, and

asg the value of other property.

CAPITAL INVESTED IN THE NATURAL GAS INDUSTRY IN THE UNITED STATES IN 1889.

7,776,098

) NUMBER OF ACRES OF NATURAL GAS LAND. (’ VALUE OF PLANT.
STATES AND TERRITORIES. Total capital. ;1 | - _‘
To t;\;g‘cre- Owned. Leased. Value. j R’g“('_ttf:“nﬂ' Pipe lines. Otlns;‘t}z?op -
Total. oo omeeiia it feiecessaeeraaann 59, 682, 154 564, 700 46, 802 517, B8 $12, 795, T15 $7, 472,157 $31, 637, 284 $7, 776, 808
Pennsylvania . 34,398,832 277,430 23, 411 252, 019 7, 589, 968 ‘ 3,757, 961 18, 955, 018 4, 095, 885
ST IS E | T P 8, 205, 813 7,493 12,204 65, 199 1,000,218 | 1,396, 949 4, 792,548 0926, 08
ORIO <ttt cer e 12,953, 750 112,252 3,712 1U8, 540 3,941, 679 ‘ 1, 702, 051 6,418, 342 1,501, 678
WNew York oo i i e i e 1, 162, 429 49,870 533 49, 337 298,120 & 169, 753 58, 519 114, 037
BS S E:Ta1 4§ o RSP, 313, 300 13 i 16 176, 800 i 90, 800 44, 200 1, 560
KANBAB < viicere e ccconnnenccnsorormmvrnonss 160, 000 2,002 2 2, 400 10, 200 ‘ 22, 500 27, 200 100,100
California . ....vnimrir e 51, 750 6 {11 S 1, 800 : 49, 635 215 |. R
TIHIOIS - emeecmceemmen e cmec e e e semeeaaeas 45,220 19, 044 . 44 19, 000 3,200 | 23, 620 18,400 {eeeninvenns cee
KentucKy -cooviiiins ceinceieenincannn PO 2,146, 400 23,915 | 3,800 19, 415 275, 550 128, 950 800, 700 41, 2040
West Virginda ...oovrriiinnni i 114,700 218 el 218 11,280 103, 395 J21: S
TERAS .o ooiis cnceernies eacrcmeenaaacanrm—caaan £0, 060 725 TI5 femevecnnrenn 72,500 L5000 |eeeeeeecmeeaenn 6, 600
ATEATIBAS - e e cemee iiicnimicescanerrmmcaaaaan 24, 000 2,000 ... 2, 600 20, 000 3,500 {oeuenininremnan 500
B 5 - 1 5 O NG b 11 S| PP ORI SN 2,970 2 {1
South Dakota O 17 | R FUPPORN R PR 1,273 87 lemuees e
New Mexico B,000 [l e e e eiaaa e 3, 000
Tenncsses 14, 500 2470 B2 | R 2, 700 11, 800
‘Wisconsin 4,100 160 doeeresneeens 160 1, 600 2, 500

LABOR AND WAGES IN TIHE PRODUCTION OF NATURAL GAS IN THE UNITED STATES IN 1889,

The total number of persons employed in the production of natural gas in the United States in 1889 is given as
6,684, to whom $1,736,380 were paid in wages. Of the total number of employés, 374 were foremen or overseers, 859
mechanics, 5,004 laborers, 6 boys under 16 years, 395 males engaged m office work, and 16 females engaged in
office work, It must be understood that these workmen were employed not only in the production of gas, but
in its distribution. This reportis by no means satisfactory, and is to a large extent meaningless, or at least the
terms used are such as to lead to confusion in the classification. A better classification is given in the second
table below, which shows more in detail the number of persons employed and by more definite occupations,

LABOR AND WAGESR.

“ E: ‘ ;E {\{‘ OFFICE.
TOTAL. I ety :‘ MECHANICS. : LisopEps, || POYS TEDER 16 ‘!
STATES AND TERRITORIES 11 i } 1 Males. Females.
i . | . | _
3{:2:" Wages. 1 1;‘:‘:?1 Wages. %¢ }‘;)‘é;“ Wages. | }i"“;_"i Wages. }l‘)‘:;“ “’ages.‘ﬁ I}:‘é’r"" Wages. }{)Iéi,“ Wages.
| ] | j
Totial.oceecmeoneeeaeaa.o| 6,084 ‘ $1, 736, 389 ;‘ 374 | $285, 553 \ 880 | $357, 840 L on 004 $851, 945 | [ $048 ‘ 395 | $285, 439 16 84, 964

Penusylvani «oooeoveeeeoan. 5,282 | 1,002,709 | 145 | 126,424 899 | 207,210 | BT 45 50, 202 185,567 6 9,015
Tnditn ceee e e eeeiaeaees 9,007 | 341,851 183 | 58,85 24! o700l 134, 383 60, 1151 49,287 5 e
[0 13 1 933 ’ 241,218 | 59 40,702 | 7 82,007 123, 938 448 63 40,337 4 206
New York .cocvimirmvnnennnnn a7 34,285 | 17,687 (e 3 1
Missourd . ooeenaiiaein 9! 85 t a5
Kansas. .ooereeimmnnnnan . 3 2,100 i 200 |
THADOIS . - e ceceemnmaenns 5 1,222 ‘ 172 |
Kentueky ..o..ovee vanes - 21 13, 016 | 5§20
West Virginia .coeeennn.. . 6! 1,800 [eeeiraniomemeeeell 6 1,800
TUXAS ceeeeimnenmmnnannns 3 i 1, 980 360
Arkansa 4! A ey I S B £ K
South Dukota . oovmweinnnnan 1 L S | N L I il EEL LT
New Mexieo cooevemeanean. ! H 2,000 Jloeeeemenfoemeeeagl & 2000 P
T ISCOUSTE o eenen e menanene ‘ 6 1,600 1,200 ..
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Of the 81,736,380 paid for wages in 1889, 235,553 was paid to foremen or ovoraoors, 357,840 to mechanies,
8851,045 to laborers, $643 to boys under 16 years, 82 828 3,439 to office foree, males, and £4,964 to office force, females,
In addition to thebe wages a large amount of money was paid to contr actors for dnlhng wells, laying pipe lines,
ete., into which labor entered largely, Of wages so paid no account is given.

In the following table will be found totals showing the occupation and number of employés of each kind in the
United States:

| | .
i ! Penn- s i ‘ N . West o Wew | e
CLASS OF LABOR. ‘ | Total, Tyl o Indis gy, ;'\(;r‘ii E;}ﬁ‘;] ]:(‘:‘ Illmuu tfl‘ljl:]\ D OWire | Texus, SYRan- Seuth oo 0 Wis.
a Coowa,

vania. ,giniu.‘ Kils. ;I)ukum. Seo. - vumsin.

Tutal

Presidents. .oveeeerernn i i 1
TLEABUTETS oo ieneaernriessnrsennnnnnss 20
BookKeepers. .. oooouie it 132 ¢
Clerks, males. oovneiiiioiiiiiaiian 248
Clerks, femules . ooevninnnirviennnnnns 29

Telegraph 6perators . ...o.ooevueiiiiou. 10

Superintendents .....ooiiiiiiiiian., 54
Foremen or oversee ; 8114
FElectricians . ......... .. 9
Inspeetors........-. .. 39 |
Station agents ... 30 f
Agents .......... 11
Engineers -ooveeeeeaiiciicnannnan, 10 ‘
Fitters or plumbers...oooeeinuennnnn. a18
DTS eeee e rieereeaaaramaeans 146
TGO ALEESETE oeeneneca e encineenn s 34
[ 9133 (72 (170 U 28 i
Fieldmen or wellmen ..o.ooeeeoonen 51
TEAMBLETS « - « o v vemscnanceenennnaeenns 42 |
5 T T Syt 59 ,‘
Warchousemen ... . 2 ‘{
PBlacksmiths...... - 2,
Tongsmen ..... - 68 ‘
Watchmen ... 12
Mechunics. ... - 440 J‘
LaahOrerB. o vennemra e riecieeeranacanaas 4,691 |}
Boys under 16 Years.....cevmeeceanenns 6 .

TOTAL EXPENDITURE FOR MATERIALS DTRING 1889,

The total expenditure during 1889 for all materials used in drilling wells, operating and earing for the same,
building pipe lines, and for all other materials, was $13,184,497. Of this amount 8165,677 was paid for materials
used in building rigs, 467,540 for materials used in drilling wells, $232,882 for naterials used in operating, shutting
in, and caring for wells, $7,044,438 for pipe lines, $285,180 for matermls used in fitting, 828,794 for torpedoes, and
4,915,086 for all other materials. Considerable Woxk was done by contract, including labor and materials, It
was ilapossible to make a division of the amounts between labor, materials, ete.

TOTAL EXPENDITURES FOR MATERIALS DURING 1839.

| Ly ipe, eoup- if TORPEDGES.
| | Operating, | lings, ete., | ,
. Building ¢ Drilling shuttingin, in hmldmg Tsed in fit. i~ 1 All other

i

STATES. Total. rigs. ;| wells” and caring| and repair- ting. i | materials.
H | fur wells, | ing pipe 1 \um‘mr Value, ||
i lioes. i

Fs. 044,438 | §255,180 | g1

TOMAL « e eee e ae e e eee e eemmemameemmenenes] L OBI6,0T7 | $46T,540 | £ 84,915,088

- | _ L
PennSYIVATIR .« ereennsevsenneneencanenammnm o anannne ) 133,052 396, 674 | ; K55, 10 o7 0% | 551 BA6T . 5,045,240
Indiana.ceeeeeenncneonenns 072 | 3. 800 2070 BRTIR Y 1,761,203 10,190 " 82, wms e
Ohio...... . 500 26,019 66,751 . 44.710 | 4.281,054 i 56 B8 1231513
W TOTK. e nemcenen e eseemn e eee e eee et n e ! 511, 141 | 17,236 1 22405 . 58100 131,144 | i ; 216,022
AISROUTI - e+ oo e s e e em e e e e manaens ; 14,200 | 500 [ omeeeeeans [ 1200 | 1,500
14,705 | L Leoo j ‘ et
o i SSUTUUR DO | ... SUUTURIRE SRR AR
17,609 | 160 | 16, Diky
15,644 | 1,500 | 6. 00D ; £, 000
4, 4600 §' : i

! i

a Includes cost ni rigs. drive pipes, casing, and wubing.
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PIPE LINES.

The total number of feet of pipe line used in the distribution of natural gas in the United States at the close of
1888 was 25,564,504, and at the close of 1889 was 37,746,003, divided into sizes as follows:

TOTAL NUMBER OF FEET OF PIPE LINE USED IN THE DISTRIBUTION OF NATURAL GAS IN
THE UNITED STATES AT THE CLOSE OF 188% AND 1889,

SIZES (nehies). i 1888, 1589,
I P S e i,,&_,;_ — e _ [

7 95,564,504 | 37,746,083 |
| TSI T T S, S !

2,20 3.941

807 7,145

428,764 £86, 925

1,157, 774 4,039, 912

394, 938 730, 454

632.774 840, 226

4,987,328 7,222, 308

52,360 53,780

3,062,615 | 4213230

8423 | 8. 422

i

3,165,500 | 4,913,583
294, 197 308, 434 |

184, 800 233. 106

3,308, 077 3,860. 192

5,107,462 | 06.979,450

1.405,120 | 2,141,308

642, 500 1,369, 613

643 643

460, 252 480, 693

. 183, 780 205, 942

106, 669 148, 056

83, 091 92,971

The tendency is toward the use of larger pipes, as these will transport more gas with less loss by friction than
smaller pipes.

NATURAL GAS IN PENNSYLVAXIA.

The following statement regarding natural gas and petrolenm in Pennsylvania has been prepared for this
report by Mr. John I. Carll, to whom special acknowledgment is due.

All the petroliferous rocks thus far profitably developed in western Pennsylvania and the contignons portions
of New York and West Virginia are found in sediments of devonian and carboniferous age; hence in discussing the
various prolific horizons it is only necessary to con sider that part of the geologic column which overlies the sflurian
system. The chart of these upper paleozoic rocks now generally accepted is as follows:

TABLE OF THE PALEOZOIC ROCKS.
NUMBER.
XVII. Greene county series: From surface to top Washington upper limestone.
XVI. Washington eounty series: From top Washington upper limestone to top Wayneshurg sandstone.
XV. Monongahela series: From top Waynesburg sandstone to base Pittsburg coal.
XIV. Pittsburg series: Fromn base Pittsburg coal to hase Mahoning sandstone.

XTII. Allegheny series: From base Mahoning sandstone to top Homewoor sandstone. i
XIT. Tottsville series: From top Homewood sandstone to hase Olean conglomerate. 2
XI. Mauch Chunk: From base Olean conglomerate to top subolean eonglomerate. i
X, Pocono series: From top subolean to top of Venango-Butler oil group. i
1IN, Catskill sevies: Venango-Butler oil group.
VIII. Chemung, .
Portage,
Gienesee, .
Tully limestone, Trom base of Venango-Butler oil gronp to top of Oriskany sandstone.
Hamilton,
Marcellus, ¥
Upper Helderberg. ;
VII. Oriskany sundstone. :

Formations Nos. XVIL XV, and XV, all Iying above the Pittshurg coal bed, are found only in the southwestern
part of the state. Their aggregate thickness near the West Virginia line is about 1,600 feet; north of the Ohio and

T R
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Allegheny at Pittsburg they are reduced to nothing by erosion, as only a few patehes of Pittshurg coal remain in
high, isolated knobs. None of these rocks have ever produced oil or gas in payving quantities in Pennsylvania.

No. XTIV, 550 to 600 feet in thickness, has a more extended range than the above.  The erinoidal limestone and
its accompanying red shale lie near the center of the group and come to the surface in northern Allegheny and
gsouthern Armstrong. Its bottom member, the Mahoning sandstone, holds its place amoung the country rocks as far
north as Red Bank creek. This sandstone has produced some oil in the Dunkard creek region of Greene county
and near Pleasant Unity in Westmoreland connty, but it can not he rated as a very profituble oil-beaving rock.

No. X1II, thickness about 300 feet, carries the valuable Freeport, Kittanning, Clarion, and Brookville coals
and the ferriferous limestone, but produces neither oil nor gas.

No. XTII, the Pottsville series, is in western Pennsylvania, a composite formation from 250 to 350 feet in thickness,
counsisting of 3 sandstones, separated by beds of shale carrying the Mercer and Sharon coal seams and limestones.
Various geographical names are used in designating these sandstones: for the uppermost, Homewood sundstone,
Johnson Run sandstone; for the middle, Connoguenessing sandstone, Kinzua creek sandstone; for the basal,
Sharon-Olean-Ohio conglomerate, This group, well defined and persistent all across the western end of the state,
lies at the base of the productive coal measures, and probably represents the millstone grit of England. The
Pottsville series is not under sufficient cover nor deep enough below river drainage in the northern counties to fit
it for oil production; but on Slippery Rock, in Lawrence -county, and at Smiths Ferry, in Beaver county, some
heavy oil has been obtained apparently from its bottom member. In Washington county it sometimes produces
both oil and gas. One of the most remarkably prolific wells of that section, the Manifold well, yielded a
light-gravity oil from the Homewood sandstone, It is also productive in many localities in West Virginia and Ohio.
As an oil-bearing group, however, even under ample cover, it is pockety, unreliable, and deceptive, permanently
rewarding few of the operators who engage in its development.

The Olean conglomerate, a massive pebbly stratum measuring from 40 to 70 feet in thickness, lies completely
uncovered along its northerly outerop upon the highlands near the Pennsylvania-New York state Iine at an elevation
of 2,340 feet above ocean level. North of this range every vestige of it has been removed by erosion, but towards
the south it plunges under cover, dipping at an average rate of about 19 feet to the mile. In eentral McKean it has
taken on its back the upper members of No, XII; near Bradys Bend it disappears beneath the waters of the
Allegheny, bearing all the rocks of No. XIII above it; at Pittsburg it is found 850 feet below the river level—130 feet
helow tide and 2,490 fect below its northerly outcrop. Here, beneath the highlands, it carries above it Nos. XIII
and XIV and part of No, XV. Continuing onward to the southwestern portion of (Greene county, its dip is more
rariable, being affected by the anticlinal waves which trend across that part of the state, but it gradually sinks and
increases its cover until all the rocks of Nos, XV, XV, and XVIL have been added to its load, burying it in some
places more than 2,400 feet beneath the surface.

Since the sediments along the range of the oil belt were deposited layer upon layer in conformable sequence,
and subsequently elevated bodily to their present inclined position by the Appalachian uplift withont any serious
stratigraphical disturbance, it follows that the dip of this Olean-Sharon conglomerate represents approximately the
dip of all its associated rocks, both above and below it. Hence, if an oil well at Bradford commenecing at the base
of the Olean conglomerate requires to be sunk 1,830 feet to reach the Bradford oil sand, one to reach the same
horizon anywhere at the southwest must go 1,850 feet plus whatever thickness of cover may be above the
conglomerate. This is a broad theoretical calenlation, however, which can not always be depended upon except
within certain bounds and along lines running in the proper direction; but it serves to show why the oil wells in
the southwestern field require to be so much deeper than those in the northeastern.

No. XTI (Mauel Chunlk red shale, or mountain limnestone) seldom exceeds 50 feet in thickness along its northerly
outcrop in MeKean, Warren, and Crawford counties, where it is generally a bed of sandy shale; but in the latitude
of central Butler the mountain limestone makes its appearance, and farther sonth the chavacteristie red bands. of
this division come in, gradually expanding its dimensions to about 180 feet in Greene county and 200 or more in
West Virginia. In Pennsylvania the oil and gas indications in this group ave of no commereial importance, but in
West Virginia and Kentueky the indications appear more promising,

No. X, the Pocono series, is very variable both in composition and thickness.  Along the Pennsylvania ol belt
it measures from 400 to 500 feet in thickness, but in Huntingdon comnty swells to over 2,100 feet,  As the series is
traced southward the dividing line between Nos. X and XTI becomes somewhat indistinet, the deposits oceupying the
horizon of juncture being of such a character that it is difficult to say where one gronp ends and the other
commences, In Venango and Crawford counties it is prineipally « mass of shale, carrying the Shenango sandstoue
at its top and the Berea grit near its center. Bordering the Pennsylvania-Oblio line a similar structure pre FIIEN
but in southern Butler, Allegheny, and Westmoreland counties another well-defined sandstone, the Butler gus
sund, makes its appearance near the bottom of the series, and when this sand is fully developed the Bevea grit
appears to be absent.

Three oil and gas bearing horizons are to be credited to thix series, to wit: (1) Shenango sandstone, (2) Berea
grit, (3) Butler gas sand.

(1) The Shenango sandstone, in common with all the oil-producing strata, has had different names applied to itin
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different loealities. Along its northerly outerops, where it is well exposed and seldom more than 40 feet in thickness,
it is called the subolean conglomerate in the counties of MeXKean and Crawford, and Shenango sandstone in the
counties of Crawford and Mercer. Thickening as it goes southwestward, it becomes the drillers’ Big Injun in the
Greene county and West Virginia oil field, the Logan sandstone of the Ohio reports, and the salt-water rock of the
Macksburg oil region. North of Pittsburg, though pierced by thousands of wells, it has never given any
promising indications. In Washington county sporadic but unimportant deposits of both oil and gas have been
found, and in Fayette county a gas field of sufficient pressure and volume was developed in 1887 to warrant piping
the gas to Uniontown, where it is still being atilized.

The first great and really prolific pool of oil and gas in this Big Injun sand was discovered by My, E. M. Hukill
while vigorously prospecting in the Dunkard creek region for the Washington county oil sands. His Mount Morris
well No. 1 was struck in October, 1886; but it was nearly a year later before active work commenced in the new
field. A number of large oil wells and several powerful gas wells have since been obtained, and the belt or pool
extends toward the southwest several miles across the state line into West Virginia. How far it may continue and
what grade this rock is destined to take among the celebrated oil horizons of the country remains to be demonstrated
by future developments; but with the untested wilds of 'West Virginia spreading out at the southwest it would
not be surprising if the field should eventually be greatly extended and rank with the best at the north. A pipe
line has already been laid for transporting the oil to market, and the average run for the month of December, 1858,
was 729 barrels per day.

(2) The Berea grit is of little importance as an oil bearer in the state of Pennsylvania, having been productive
only in a few limited areas in Mercer, Lawrence, and Beaver counties. In Obio, however, it furnishes heavy oil at
Mecca, Grafton, ete., and light oil at Macksburg and other localities near the Ohio river. Itis there also, where
found under sufficient cover, the repository of valuable deposits of natural gas.

(3) The Butler gas sand has its best development in southern Butler, Allegheny, and the eastern part of
Westmoreland counties. It lies from 40 to 80 feet above the First sand of the Venango-Butler oil group, and varies .
in thicknesss from 30 to 60 feet. Whether it is an independent sand bed or only the easterly representative of the
Berea grit is not yet positively known, ag no line of closely-connected sections of oil-well borings between the Berea
grit region of Ohio and the Butler oil belt have been published. As far as known the Berea grit is never positively
identifiable in its theoretical horizon in any well where the Butler gas sand is normally developed. Hence, it is
quite possible that the Butler gas sand and the Berea grit are identical, the sand bed having been deposited over
the southern part of the Butler belt at a lower level than elsewhere in Pennsylvania and Ohio. This sand, as its
name indicates, is almost exclusively a gas-bearing sand.

No. IX, Catskill. This series holds the world-renowned First, Second, Stray, and Third sands of Oil creek, now
called the Venango-Butler oil group, whose combined production from the striking of the first well in August,
1359, to January 1, 1890, aggregates about 128,000,000 barrels. Speaking in general terms, the group in a productive
form (but not persistently productive throughout its whole extent) reaches from Tidioute, in Warren county, to
Waynesburg, in Greene county, being about 130 miles in length, and, say, from 10 to 20 miles in width. Between
these points no oil has been produced along the trend of the belt from any of the underlying strata, although many
wells rave been drilled from 200 to 2,000 feet below the Third sand, and only an inconsiderable quantity has heen
obtained from the overlying rocks, as mentioned above. Neither has any commercial gas been discovered in the
older rocks, except in the Speechley gas field of Venango county, where the southeasterly extension of one of the
Chemmug oil sands of Warren county is overlapped by the Venango group. Northeast of a line drawn from the
northwest corner of Warren county to the northwest corner of Clearfield county the Catskill rocks are so altered in
composition and stratigraphical arrangement that they are unproductive, and in addition to this the prevailing
northerly slope carries them into the hilltops before reaching the state line. Southwest of Waynesburg the rocks
have not been very thoroughly exploited, owing to the deep, hazardous, and espensive drilling; but the developments
thus far made indicate unfavorable changes in the composition and struecture, which seem to give notice that the
southerly end of the productive belt is near. This group has a thickness of about 300 feet in Warren county, 360
in Butler county, 450 at the Ohio River, and 500 feet in Washington county, and going in a transverse direction it
thickens toward the east, swelling to 700 feet in the Murrysville and Grapeville gas fields of Westmoreland county,
and thence rapidly increasing to 2,500 in Blair county and 5,000 feet in Carbon county.

The sandstones of this group, like all other sandstones, are subject to variations in thickness, composition, and
methods of stratification. In one place 3 well-defined sand beds may appear, in another 5 or 6; still the 6 sands
are always found within exactly the same geological horizon as the 3; but drillers, not understanding this fact,
have invented new names or misapplied old ones as they moved from field to field until the original simplicity of
nomenclatuwre adopted on Ol creek has been entirvely lost sight of. 1t so happened that the first wells on Oil ereek
commenced to drill below the Berea grit, which is completely cut through by the stream and esearps plainly above
water level all the way from Titusville to Oil City; consequently the first massive sandstone encountered was the
top member of the oil group. This the pioneers very naturally called IMirst sand. Finding another about 140 feet
from the top of the First, and still another about 140 feet deeper containing abundant supplies of oil and gas, they
counted these Second aud Third, Before reaching the productive rock (say, 30 feet above it) an impure gray sand



NATURAL GAS. 229

was passed throngh, which was at first eonsidered as an aceidental or “ stray ™ sand, out of place and unworthy of
notice, It was not long, however, before this stratum was found in some of the wells improved in constitution
and largely productive, and thenceforward it became one ot the regular members of the group under the name of
“gtray sand . These 4 sandstones, with their included shale beds, arve the sole constituents of the Venango-Butler
oil group, in which have been fonnd all the noted oil and gas pools of the country, from Wurren county to Greene,
There are no otlier members on Oil ereek where it has its typlcal normal development, and it takes in 1o new vnes
in its extension southward. Of course the group varies locally in thickness, in the number of its saud beds,
aud in special details of struceture, hut its top and bottom planes are always well defined, and whatever confusing
and misleading names may be applied to individual produetive horizons they all fall, when properly correlated,
within these lines.

The sand beds lying in the horizon of the regular First sand have been variously ealled in different distriets as
follows:

First sand horizon: Quinn sand, Amber oil sand, Franklin Inbricating oil sund, Second, Fifty-foot. Hundred-foot,
Salt-water rock, Gantz, Murrysville gas sand, Grapeville gas sand.

Second sand horizon: Lytle sand, Amber oil sand, Salt-water sand, Stray Third, Third, Fourth, Thirty-foot,
Blue Monday, Bowlder, Hickory, Gordon, Pine Run,

Stray sand horizon: Gray Rock, Bowlder, Blue Monday, Hickory, (Mover setd, Black oil sand, Second, Third,
Fourth.

Third sand horizon: Gordon, Weister, Hickory, Green oil sand, Fourth, Fifth, Sixth.

Many other names have been used, but these ave sufficient to show Low utterly impossible it is for one to
satisfactorily locate an oil or gas hearing horizon if he has nothing but the popular local names to guide him, The
terms Fourth, Fifth, and Sixth are particularly misleading, since they carry the inference that these sands lie below
the regular Third sand and add 3 productive members to the group, which is elearly not the case.

No. VIII. This series as numbered in Pennsylvania includes 7 divisions of the geological churt of New York,
its cover being the Catskill group, its base the Orviskany sandstone. The corniferous limestone, one of its basal
members—

Outcrops at Black Rock, New York, forming @ slight barrier and a small island in the outler of Lake Erie. From this point it can
oe traced eastward as far as Cayuga lake, and westward to the Enniskillen oil fields of Canada. Dipping at the rate of 25 feet to the
1ile, it plunges under the oil regions of western Pennsylvania to a depth of more than 5,000 feet, and then rises to daylight along the
easterly slope of the Cincinnati uplift in eastern Ohio. Superimposed upon this limestone lies the Erie division of the New York reports,
which, in ascending order, is composed of the Marcellus slates or shales, characteristieally black and pyritous, the Hamilton grouyp of
gray shales and limestones, the Genesee slates, black and similar in appearance to the Marcellus, and the Portage and Chemung groups,
These deposits bring us up to the hase of the Venango-Butler gronp.

The total thickness of the series, as measured in the Wheatland well, near West Middlesex, Mercer connty, is
2,635 feet, and in the Conway well, 9 miles south of Franklin, Venango county, 3,275 feet. The first is but a short
distance from the Ohio line, the last is on the Venango oil belt. These wells, commencing, of course, above the
Catskill rocks, were respectively 3,484 and - 3,830 feet deep. The Westinglhouse well at Pittsburg failed to reach
the corniferous limestone, although it was sunk to a depth of 4,618 feet,

The several oil and gas sands of the counties of McKean, Warren, Forest, and Elk lie in the Chemung division
of No. VIII, and no commercial oil or gas has been found in Pennsylvania in any of the deeper rocks.  Only 3 or 4
wells are known to have reached the corniferons limestone, but these are sufficient to show that, on acconnt of its
great depth and variable composition, it is, to say the least, a very unpromising stratum to drill for.

In Warren and Forest the upper part of the Portage-Chemung incloses several well-defined and massive layers of white or gray
oil-hearing sandstones, the first Iving about 300 feet from its top, the last about 1,200 feet. These are known in descending order as the
oil sands of Warren, Clarendon, Cherry Grove, and Cooper; and they lie embedded in typical Chemung slates which also extend below
the Cooper sand as far as the drill has pierced.  Some of the produetive pools of this group lie not more than 10 miles east of productive
pools in the Venango group, but the sands of the former thin out aud disappear in this interval, so that hardly a trace of them can e
found in the deep wells sunk through the Iatter.

To the southwest, however, one of these deep sands can be traced across Forest and Venango for abont 30 miles, and in eastern
Venungo, under the name of ‘“Speechley sand ", is largely productive of gas, but so fur barren of oil. This gas rock underlies the
miiddle ground between the Venango and the Clarion belts, where the Venango group is imperfectly developed.

The MeKean group: Stretching ont toward the northeast, the Warren sands extend futo the Bradford distriet, and no doubt some
of them conld he identified with the upper sands of the Bradford or MceKean gronp if drillers would take the trouble to keep i few
reliable records in this region; hut they will not do this, and we must be content with the above gualified statement, as it is impossible
under the present eirenmstances to systematieally trace any particular stratum {from one district to the other.

Elk group: Along the southeasterly edge of the Bradford field, and alse of Warren and Forest, 2 or 8 other hrown sands are found
beneath the horizon of the Bradford sund, the lowest one lying about 1,700 feet below the top of the Chemung formation, These sands
are found at Startwell, Smethport, Wilvox, Kane, and in Elk county. They appear to be meagerly developed heneath the Bradford and
Warren-Forest groups to the northwest, and, per contra, the sands of the last-named group are poorly developed or entirely wanting
along the range of the Elk group. It is to be remembered alse that the Bradford eil sand is limited approximately in its western
2xtension to a northeast-southwest line projeeted throngh the Cooper field of Warren county, where a brown sond somewhat gimilar to
¢he Bradford oil vock, and which is sometimes prodnctive, immediantely overlies the white or gray Cooper sand.

30 M A1
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Reviewing what is said above, it is seen that all along the Venango-Butler oil belt, from Tidioute southwestward, the Portage-
Chemunyg is simply a homogeneous mass of slates or slaty shales with no sandy layers worthy of note; that under the Warren and Forest
distriet it contains in its upper 1,200 feet several heds of coarso white or gray oil sunds, the first one lying about 300 feet below the top
of the mass, this 300 feet, tho intervals hetween the sundstones and the measures helow the Cooper sand, as far as the drill has gone,
being oceupied by grayish slates or shales, with some bands of red similar to those underlying the Venango helt; that under the Bradford
district, to a depth of about 1,300 feet (and Allegany, New York, may be included here), similar conditions to those of Warren and Forest
exist, exeept that the most productive sands of Bradford are brownish black instead of white or gray; that in Potter, southeastern
MceKean, and Elk other brown sands are found to the depth of about 400 feet below the hiorizon of the Bradford sand, and that in these
fields, as in the pouls along the Venango belt, the productive portion of one range never, as a general rule, overlaps the productive
portion of another.

The oil and gas produecing horizons of Pennsylvania come in geological sequence as follows:

No. XIV. Mahoning sandstone.
No. XIII. Barren,
No. XIIL Homewood sandstone,
Olean conglomerate,
No. XI. Barren.
No. X. Big Injun,
Berea grit.
Butler gas sand.
No. IX. First sund and its divisions.
Second sand and its divisions,
Stray sand and its divisions.
Third sand and its divisions.
No. VIIL. North Warren and Bradford “ siush oil”,
Warren sand.
Clarendon sand,
Cherry Grove—RBalltown sand.,
Cooper sand.
Bradford ¢ Third samd .
Wilcox lower gas sands.
Kane sand.
Elk county sands, extending to a depth of about 1,700 feet heneath group No. IX.

As far as known at present the interval between the Elk county sands and No. VII is barren.

Of the Silurian rocks nothing is known from practical well drilling in western Pennsylvania except in one
locality. Inthe city of Erie the PresqueIsle well was successfully bored down to the Trenton limestone, the great
oil and gas producing rock of Lima and Findlay, Ohio, but no encouraging indications of either oil or gas were
developed. The Trenton rock contained nothing but salt water. It was struck at 4,310 feet from the surface, or
3,710 feet helow ocean level. At 1,325 feet the corniferous limestone was found, hence from its top to the Trenton
there is an accurately measured interval of 2,985 feet. From thisit would seem probable that the Trentou limestone
could not be reached at Pittsburg at a depth of less than 8,000 feet, and possibly the overlying shales may thiclzen
in that direction and make the depth considerably greater.

PRODUCTION.

The total value of natural gas produced in Pennsylvania in 1389, as shown in the first table on the following
page, measured by the amount received for it, was $8,287,383. The amount of coal displaced by this natural gas
was 6,363,062 tons, the value of this coal being estimated at $11,593,989. In addition to this, much the larger
proportion of the 500,000 tons of coal estimated as having been used in drilling oil and other gas wells and in the
pumping of oil, both in pipe lines and at the wells, was consumed in Pennsylvania, This table shows some facts that
require explanation. The largest amonnt of coal displaced eredited to any one county is to Westmoreland, 4,039,232
tons being displaced by the gas from this county, while but 90,500 tons are reported as displaced by the gasproduced
in Allegheny county, though Allegheny county, in which is Pittsburg, consumed many times more natural gas than
any other county in the United States. The explanation of this is that most of the gas consumed in Allegheny
county comes from Westinoreland and Washington counties. It will be noticed that the amount and value of coal
displaced by gas in Westmoreland county is very little more than the amount received for the gas. Inother words,
the producers of natural gas in these counties receive for the gas very nearly the value of the coal displaced by it,
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PRODUCTION OF NATURAL GAS IN PENNSYLVANIA IN 1884, BY COUNTIES,

Value of COAL ISPLACED.
COUNTIES. natural gas R e
supplied .uul :
used. | Tons. Valne,
TORAL - e e | BTN GNELOR SIL56 i
ANCENORY «o o L 178, 17 2, 500 213, o
ATIBETON . et 6, D 4,853 1
Beaver 198. 646 1346. 761 05 !
Butler 29,600 1 151,850 | 300,909 |
Cambria 3,20 3.350 | 3,000
CLarion. .. ..o e 30,43 13,338 | 31,407
EIR. oo e . 350, 042 313,90 1 305,665
Brie. oo, R JER T 6,047 | 19, w6
Fagette. oo 62,500 1 6,860 | 7, 080
I‘urest ............................................ . 32,769 : 21,499 : 57, %0
W] 3% | 850
¢ 14,600 | 10,000 | 20, 490
4,70 | 1710 5,20
1,220,116 || 622,628 | 2,401,668
. ] 18, 000 [ g0 | 13, 000
TOLEET <o eeeeeeeeieesai e 90,468 | 15,601 | 63, 387
Venango. 866,445 | 996,410 | 2,506,450
Warren...... 18,000 | 13,350 | 20, 000
Washington. ... | 471,520 | 356,003 088,992
Westmoreland.....ooooiiiiii U g 440,534 §o4,039,28 | 448,TRU |

In the following table will be found a statement of the uses to which the natural gas produced in Pennsylvauia
in 1889 was put:

USES TO WHICH NATURAL GAS PRODUCED IN PENNSYLVANIA IN 1889 WAS PUT.

: i i . : : |

! Firn;:a for = oo Steel ! a1 P i ; (l)theral i

— enoking ¢ Btee Tlass iag com-: industrial |
COUNTIES. | anil | 1;1‘;11!1111’;" ¢+ works. | works. - panies. [ establish- |
| heating. | - | i | ments. |

i ; : i

M_,; e o s P — {

2

I

Total . 230,481 58 15 69 3 1,604
Alleeheny .o oorieie e
Armstrong
Beaver.....

Butler.......

Cambria ..o oo o

[ 135 17 - S 1,855
) VR 2,150
B O3 v T a4
Fayette. oo iriiiniiaeraaeeacans 3,500
Forest. oo e eraaaan. 1, 805
(8.3 T TG PR
Indiona. oo oo S50
Jeferanm. ..ot 352
MeKean cooers eiaaeaeaaaans g, 899
B (5) U153 R 500
Potter.couen v e RS
Venango. . oooomeeiiiiiiii e 17. 317
AR ) S 500
Washington. ... veemnniiiiarnaanan.. 15, 479

Westmoreland.ooooe oo, P 189,347

wom

This table shows that 280,434 fires used gas in Pennsylvania for heating and cooking in 1889; also 58 iron
rolling mills, 15 steel works, 69 glass works, 8 gas companies, and 1,604 other industrial establishments. Of the
fires for heating and cooking 189,147 were supplied with gas from wells in Westmoreland county, as well as 44 of
the 58 rolling mills, 12 of the 15 steel works, 40 of the 69 glass works, and 810 of the 1,604 other industrial
sstablishments,
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WELLS,

The number of wells producing natural gas in Penusylvania at the close of 1889 was 999, and 810 at the close
of' 1888, muking an increase during the year 1889 of 189 wells, The number of wells reported as abaudoned
during the year 1889 was 47.  Of 239 wells completed during the year 207 were producing and 32 dry hLoles.

The total cost of drilling these wells, including drive pipe, casing, ete., was $633,709, of which $208,454 was
expended for lubor and $231,824 for materials, making a total of $440,278, the remaining $243,431 baving been puid
for contract work.

WELL RECORD, BY COUNTIES.

} DRILING WELLS. | WELLS cOMPLETED IN 1889, | NUMBER WELLS i Numher‘% ,;lf"‘%;f,ll{,;"é DETAIL OF CGST,
! v aban-  iwells, inelud
COUNTIES. E """‘“*T" T § o T doned i 1“)](’_; :1:;;:, I o

i ] moa | Podve ey Dscember Deconber| 180 PSS L Sgergan,

A A B I . B

‘ 207 ‘\ 32 810 990 09 | $208.454 ' $241, 824
ANEERENY . . onoenieie e ‘ 1 7 5 | 2 27 35 26, 426 4,890 4,010
ArIGALIONY e e ! .................... -2 2 el 3 5 8. 000 (a) s
Beaver .....coeeeemnn... SRR ARSI PO AU | AU AU 8 70 12 23, 704 16,104 6. 6
BULIEE . eoee e e b 3 29 2 | 7 50 4 70 6 | os192 4,451 5,763
Cambria...coooniineiaannes 1 fierienes 4 5 i .......... i 5, 000 (a) .
Clarion ....coceceremeenanns 15 t 7 1| 20 oo 31,211 1,240 - 071
Elk. ... ) 1 P, 10 20 fieeecennan 26,198 18, 662 7. 536
Erie . .. I 6 | L l 3,94 9,125 1.369
Fagette. .oooo e e 4 4 ol [ .....................................
Forest . 3 .. 1 | |V I } 3,700 100 Do
L€5 702) | (- J ORI SOTPPIPIN FUURITN U | U R B 1 { ....................... e mee e ..
Tndiana. . 1 ; 3 2 31 1 22,000 (@) -
Jefferson . R P i 8 1 5,523 3, 600 1,023
D 0y (Y R 28 1 97 120 | 1 47, 580 11,877 ! a3, 752
B 3 T U fevennnnaen ] .......... T 5 : 2 i ......................... } ............
PObter « i i RIS - 4 \ 6 10 .- A 6,078 2,400 2, 678
VORADZO. comev e . j | 3 101 185 .. - 67, 470 39, 400 } a5, 070
RS O« J PO IR | 1 1 ‘ ---------- | 6 .[v- i 800 {a) 1‘-- csarmcmn,
YWashington . .ooveiemreeriieeeeeaeiennns 1| 2 % 0 51 w0 | 7| 10,508 | 21,250 39, 446
Westmoreland. .....ooueeerneeaeneeeannn. 6 | 17 59 i{ 54 260 313 1 10 l 241,228 85,955 [ 100, 341

» a Contract.

In the following table will be found a statement of the number of wells completed in Pennsylvania in each
month of 1889, together with the number of dry holes and number of completed wells which were productive:

WELLS COMPLETED IN PENNSYLVANIA IN 1889, BY MONTHS,

| i
Total number

[

- Number of
— Sl |y b, | oot
v o
239 | 32 207
27 2 »
9 J Q2 T
B | 1 12
12| 2 10
13 4 9
o 5 12
17 | 3 14
n o 5 18
19 1 18
23 1 2 |
29 1 %
50 5 3 ‘l




NATURAL GAS. 533

In the following table will be found a statement of the number of wells producing at the close of December,
1838, und of each month of 1889 :
PRODUCING WELLRS.

MONTHS Total number = Total number |

]
|
|
3

producing. abandoned. |
1888. ‘ : i
Deoember 31 . coon ol ! 810 T
188Y. ‘ !
January A ..o e | 826 9 |
February 28..... 243 S 2
Mareh 31........ SR 6 |
April 30. . 57 a
. MayB1.... REY 4
o dune B0 ... . . 874 fermeovnnennanas ;
July 81 ... . 88T ¢
August 31 .... U2 2 |
September 30 ..o N 920 +
(€753 551170 - 3 R ) .l 941 2
November 80. c oo i i 968 1
1

December Bl i ciiaaiiesaieasnne et . i

CAPITAL,

From the returns received the total amount of capital employed in the development, production, and
transportation of natural gas in Pennsylvania in 1889 was 34,398,832, Of this amount £7,589,968 was reported
as the value of the land and 826,808,864 as the value of other property.

The total number of acres of natural gas territory in Pennsylvania in 1889 was 277,430, of which 23,411 acres
were owned and 252,019 leased, As stated above, the value of this land was $7,589,968, which would make the
Average price per acre $27.36, which is evidently the cost of the leases and not its value as gas-producing
rerritory.

The value of rigs, wells, ete., is given as 83,757,961. As there were 999 producing wells at the close of 1889,
the average value of each well was 83,762,

The total value of pipe lines, including right of way, in Pennsylvania is given as £18,955,018. The total
ramber of feet of pipe line laid in this state at the close of 1889 was 18,813,574, which would make the average
nrice per foot $1.01.

CAPITAL INVESTED IN THE NATURAL GA® INDUSTRY IN PENNSYLVANIA IN 18%9.

} NUMBER OF ACRES OF NATURAL GAS LAND. ‘; YALUE OF PLANT.
COUNTIES. Totalcapital. Total v : ; - — »—‘ —
otal acre- || | {Rigs, wells,! pe g 0 Other
2ge. }‘\ Owned. | Leased, Value. | ete. Pipe lines. | property.
# i i 1
j ‘ —-i ‘ . -
i | | | | ‘
TLOEAL oo eeme e e e e ne e m e $34,998,832 | 277,430 E‘ 25,411 | 252,019 | $7,589,068 | $3,757,061 | $18,955,018 . $4, 095,885
e ,' e i =
ATIBEMEILY < ceeeeee et e eea e eaeeas 992,325 .| 6,602 ; 66 6,536 108,208 | 140,000 488,000 | 258,119
APMSTIONE 1 v tvseeeeeeoeeneee e e ee e e e e enenens 60,000 . .oevo.oo... Y PO FOTR 1E 20, 000 30,000 10,000
FUEAVET e e eme e e e eae e e e e e ae e e e ea e annnn 1,827,210 | 7,008 Y 3 7,000 35, 400 1; 335,800 | 1,376,000 | 89, 010
840,914 | 33,456 | 1 43,455 | 97, 205 1‘ 143, 761 585,585 | 23,363
30, 000 || F 1 40 7,000 15, 000 8,000 |veeeennenons
183,431 | 2,856 | 521 2,335 52,850 | 79,477 52, 644 5,480
421,852 | f 31,388 93, 564 1,300
170,638 || 56,484 | 31,104 4,690
100, 000 ;- 100,000 [wemnmcncnmsacnlorersennnans
i i 1
145, 900 25,700 | 47,100 | 8,000
3,200 ! 2,000 | 500 | 200
¥B, 500 22,000 | 40, 500 ¢ G, 300
35,000 § 1,006 fiuoeenns 1,016 2,200 14, 600 1 17,300 000
3
B O T S 4,285,722 | 36,064 i 12,199 24,765 | 1,268,605 | 215112 | 2,438,836 | 262,780
METCET ©oon e a e en e e e e 30, 000 ’, 1010 . 1,010 2,000 | 2, 500 | 25, 000 | 500
T 334,118 §f 6,158 | 2 6,156 137,737 50, 204 | 119,208 | 26, 820
i i f i | ! |
CEDADZ. ce v neen s eameenneansensaannann 3,049,797 i 64,541 | 2,798 0 61,742 510,288 11 1279411 1,739,255 672,313
2 i ; | |
TWAITEN . ootee i eiae e e 40,800 1 ] 10,30 | a6,000, - 530
Washington ........coeveen.s 2, 387, 384 ’ 32 2,816 BT, TG | 26LES3. 1,348,039 l 199,097
“Testmoreland 19,363, 030 2,827 1 67,603 | 4,330,042 1 2,110,731 16,483,723 | 2,407,944
; i i : : i

LABOR AND WAGES.

The total number of employés engaged in the natural gas industry in Pennsylvania, as will he seen from the
table giveu on the following page, was 3,282, more than one-hialf of whom were employed in the production of gas from
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Westmoreland county. The total amount of wages paid these 3,282 persons was $1,092,709. Of the total number
of employés, 145 were foremen or overseers, to whom was paid $126,424; 399 were mechanics, to whom was paid

£207,210; 2

g Sytdor

in oftice, to whom was paid $185,567, and 6 females in office, to whom was paid $2,013.

529 were laborers, to whom was paid $571,445; 1 boy under 16 years, to whom was paid £50; 202 males

LABOR AND WAGES, BY COUNTIES.
: i LTI - - - [ ,lﬁrfv S W ,; = g = = SIS
| ‘ ; l\ OFFICE.
TOTAL. “ ’;g’g:ii;légn MECHANICS. Laporegs, | PUYS TRDEK 16 —_— -
COUNTIES. Males. Females,
- . . o . A R
3\])1(11’[1 Wages, ‘ h{ﬁ" Wages, ‘ 2‘{,:1:" - Wages. 1}'1“1;” Wages. © :},1(1;" Wages. 1}:‘2?] | Wages. ‘ :;)!(l]]:ll ‘ Wages.
. - S i e R | \ e \ ‘
SUTI) &1, 002, 709 ¢ 145 ] $126,424 || 309 $207,210 ] 2,52 $371, 445 | 1 %50 202 ‘ $183, 567 i [} 3,013
Allegheny [ umg 1 41, 687 14| 8800 | 1,800 ; \
Armstrong 1 900 1 a0 ‘ 3:
BOUVEr. .o oeence e, T 47,552 | 5 l 4,418 32014082 ) 120 10,685 Leaenet veeiiinann
BUtler oo, 138 20, 875 5 s.600 | Mo 13068 [ R 1 4
Cambria ..o 2 750 1] 600 1 130 e R,
Clarion .o..oiveiiiininia.n. 5 4,640 5 952 i, 661 LB el 4 1,440 {loeeenaeiiaennene
& | 5,995 51 3,600 1 545 Lol N, o 1080
5| seell 20 s 1 16 fouries ceeeaanaes 1 500
Fayette...oooeeeeainan. ... 4 2,32 | 1 200002 LOBY [ .- 1 720
FOTEH e eeeeeeeeeananne. 12 6,900 | 2] 1,560 | ‘ 3 156 e, 6 5600
(£ T 1 50 |! 1 50 ! ‘ i
Indiana......... 2 1, 440 1 730 U,
Jefferson 1 700 1 700 S UV | SRR S
MEKBAD < eeeneevenene s 490 2, 350 1 12,017 ; 15
Mereer oo 2 1,648 1) 1,020 1] 626 |1........ (SUSUURU SSUPTR RSN
POLET . ovonv s veemaneneeannnns 76 | 6,821 |l........ foeareinnns 12 L0113 64 ; 5,808 Gooeen oo lveveenns
VEnango. «oveeicnrennne.n, 229 Lssl 18! 19,288 38 | 2,010 8| 5L ... 23 | 28,598 2i 783
B s U 3 ; L300 oo g ‘ 013 1] 1 R SRR I o [RCSER R
Washington ..oeeeeeeeennn... 113 ! 26, 155 | 9 7,851 4 1,300 86| 17,284 1 50 Wi 9670 i
Westmoreland ...............| 1,818 E 718,626 || 60 | 58,483 195 ; 134, 782 ‘ 1,471 | 436,085 | oo 91| 88,186 i 2l 1,140
‘ i : i ' { ’ | '

In the following tableis given

by counties:

a detailed statement of the number and class of employés, range of wages, ete,,

CLASSIFIED WAGES IN PENNSYLVANIA, BY COUNTIES.

ARMSTRONG.

BEAVER.

ALLEGHENY.
Num-
Rangs of wages. ber.

Range of wages.

3
CLASS OF LABOR, 1 Total.
!

Total ............
Presidents........ .
Treasurers.............
Bookkeepers...........

Clerks, male...........

Clerks, female .........

Telegraph operators . ..

Superintendents ....... 13
Foremen or overseers.. 130
Electricigns............ 1
Tnapectors ............. 34
Station agents ......... 25
Engineers ............. 2
Plumbers or fitters .... 146
Drillers..c.cceviennninn. 61
Tool dressers .......... 22
Carpenters ja |
Fieldmen .............. 52
Teamsters ............. 19
Lipemen......ccevanenn 23
Warchousemen ........ 2
Dlacksmiths ........... 2
Tongsmen 69
Watehmen...oeoonvn.nn. 7
MechanicB eawennnn oo .n. 153
Taborers..ococcaoaoon. 200
Boys under 16 years ... 1

151

$50 to $100 per month . ‘
$40 e $85 per month ..

! $60 per month
i $1 to $1.50 per day -...

$125 to $250 per month.

$15to $60 per month . i

!

$70 to $82 per month ..
$1.75 to $2.50 per day..
$5 per day
$3.50 per day

BUTLER.

Num-

her. Range of wages.

$65 to $75 per mouth,

$48 per month,

[ $10 to $100 per month,

: $1.50 per day.
$3.50 to $3.75 per day.

$2 to £3 per day.
$1.50 to $2 per duay.
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Tt

CLASSITIED WAGES IN PENNSYLVANIA, BY COUNTIER —~Coutinued.

n
' CAMBRIA. CLARION, “| ELK.
;
CLASS OF LABOR, STy e R R i i T T
Num- ; . Noum- | 3 Num- . " Num- .
ber. Lange of wiges. Ter, Runge of wages. 50 Range of wages. | b«l:” Rangv of wiges,

B0k RCEPers. v 2 toP0 permonth oo 1 #25 per month.

Telegraph operators .

50 per menth ...l
O $LA0 to 82 per day ... 4 | $30 to $150 per month . 2 L2010 82 perday.

Superintendents ool
Foremen or overseers. ... .........

Electriciogs . oooovvioiiiennnant

TNSPECTurs e :

B TS ST TTTICE 11 £ SRR
Enginvers . ... oo e
Plinnhers or fitters ..o nos : i 0.5 per day.
Drillers
Tosd dressers
Carpenters ..
Fieldmen.

Teumsters
B ST 1T R S
Wiarchousenien : . ‘ ‘
Blacksmitls . onoeeeeeamiaaiaan e ; : RV UR PPN ;
TOUERIMEN < oo e ae v eaemens caeeaas '

AU APIRTES 1) 1117 SRS H ;
Mechanics
Luborers ooooooeenne 2 2 *r day | . 1 #2 per day.

Boys under 16 yeuars .

FOREST. GREENE. INDIANAL

CLASS OF LABOR.

! o .
Num- | " ) 5 . Nnum- | S i Num- | 1y I Num- | e ff i ore
bep, | Range of wages, ber, | Range of wages. i her. Range of wages. ber. tunge of Wages

Total

Prisidents.....
Treasurers. . .
Bookkeepers.
Clerks, male . oocemvmeaiiiiienen

Clerks, female ..ooooeoiiiaianens

Telegraph operators ... ... |

Superintendents .- ... cennveeeenan 1 | %60 per month
Forcmen or OVerseeTh. .oooeamaneen 1 | $60 per month .._.....

=1k

Inspectors . coveoeanon .
Station agents ...
Engineers ..
Plumbers or fitters ooooevivnoaann [P R, e |
Drillers........... R i ‘

T B3 ST T o
CArpenters «oooveeeeonrnoacaaaaans
Fieldmen .o oeeieimmmaa i
TEQIBLETS + ennememmvnencnsennnnns
Linemen.,coeeovnaennn DN
Warehousernen ...........
Blacksmiths
Tongsmen
Watchmen .
Mechanies. ooooaeoanins ceamarent
Laborers .o oiienaiaaaaieas .
Boys nnder 1 years . ...

$2 per day
$2 per day

t
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CLASSIFIED WAGES IN PENNSYLVANIA, BY COUNTIES—Continued.

MERCER. l POTTER.

|
JEFFERSON. MKEAN. “i ;
B S, S - li_. e :
CLAB% OF LABOR. : i T | B } o , -
§ Num- ! . Num- . i Nun- NHm- |
‘ ber. }t Range of wages, ‘W ¢ln,-:. ; Tunge of wuges. “ ]"”_"] 1\])1(1;11 i Runge of wages,
' : i
SN ] ;
. I S
Total .oovveniiiii i :
L
Tresidents

T'reasurers

BookKeepers....ocoooaa.o.. | #50 to $75 per mouth ... e e ‘
Clerks, male ..o - 20 | $50 to $58 permonth. ... e EPP
Clerks. female oo L. e, i 1 \ $45 per month :
Telegraph operators . : #2 per day.
Superintendents . ..o.. ... . i . ‘
Foremen or overseers............. ‘ 1| 458 [$45 U$166.603 permonth. | 1 | $¥ permonth ........ [P :
Eleetricians L : !
!

Tuspeetors . veeanen e ieen e L .-
Stativn agents
Engincers ..ooveeioioll,
Plumbers or fifters | $1.25 to $2 per day ...
Drillers. oo e e ] $3.70 to $4 perday . ...
Tool dressers
Carpenters «..oeennii i

FHeldmen . .ooooemin oo e e e
Teamsters - cooeeuveiennaaan. ... .
LANLINEN . cevveirieirmaaena i e ______ S I, ! E $2 per day,

' %8 per day .

Tongsmen ............. e e
Watehmen ...oovviioneai ot ; $2 per day.
Mechanies ...covvniinanann. ... ‘ !
Taborers . .ooveeiiieraaeena... | I ! i $1.50 per day.
Boys under 16 years ..... ........ s !

i

VENANGO, WARREN, i WASHINGTON. b WESTMORELANT.

i . N
P _— A L S J—
CLASS OF LABOR. | x i B x I
: Num- | Num- | o f w e Num- S | Num- S e
her. | Range of wages. l &ber. | Range of wages, | “ber. Range of wages. 51 bor. tange of wages,

N ———— - | _— i . ¥

Treasurert .caveeeeieveiareenaaoalle S R U URPIRNS | PP

Bnukkeepers..................4...3,.-...‘.. ........................ i #76 permonth.._...... \ ........
Clerks,male coooaaooiaiinns ! 23 | $72 to $145 per month } $40 to $100 per month .| 093 | $50 to $200 per month, f
Clerks, fomale ... ... ... 2 [ $30todd permonth Ll .o e e e e feeren e
Telegraph operators............... E T ; 3 | $75 per month.
i Superintendents ................ $125 per month........ ‘ 3 | $100 to$200 per month.

$50 to $115 per month,
$60 per month.

$40 to $90 per month . i

Inapectors .oooaeiiiae i 285 per month,
Statiou agents. ... ... $63 per month,

. ENEILLOIS « cvencmamacenieanennens 75 to $150 per menth.
Plambers or fitters ............... 1 j $2per day $2.25 per day.
Drillers. .o ooieei s 6 | #4 per day $2 to $4.50 per day.
To0l AXE8SCTH « < wevemeeeaeneanns 6 | $4 per day
Carpenters .. eoeeiin e iiiaaae- 12 | $3.50 per day $2.75 per day.
Ficldmen....cocevoon eeeiaaaa.en 48 | $50 per month
TEAMBLETS - 2z enneeens- s ‘ $5 per day «..oooeennn. ‘ & | $50 per month.
TATCMEN. e eemaes e eniaaaeen eiees : : 19 | $55 per month.
Warchougsemen ‘ 2 | $2 per day- )
BIeKSMANA . e i e | e ! l 9 | $60 per month,
TONGHEMEN « e cee cceieeaeeieeennn i $2.25 per day. I . l 57 | $2 per day.
Watehmen...oooaieieieaiiaian PO i : i : 1 | $65 per month.
Meehanies. .ooeeinacceaannenonan ! 4 | #50 to $70 per month .. }f 2 { $2perday ...t 4 g2 permontli.... ... 96 | $2 to $3.80 per day.
LABOTEIS - o oeevesamaameeaaaneens 88 | $1 to $2 per day ,‘; 1 ig2perday «ooveennnnne 7 86 ' $1.25 to $2 per day ... 1,854 | $1.25 to $2 per day.
Boys under 16 Years .. ........oien cronmans e e \} -------- ------------------------- ‘> 1 ‘ $50 permonth. ... i

“re

gy
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TOTAL EXPENDITURES FOR MATERIALS.

The total expenditures during 1889 in Peunsylvania for materials in building rigs, drilling wells, operating,
shutting in, and caring for wells, pipe, couplings, ete., in building and repairing pipe lines, fitting, torpedoing, et(f.;
were $£063,780. Of this amount $984,344 were expended in Venango county and but $712,027 in Westmoreland
county. This would seem to be an error, since there were 59 wells completed in 'Westmoreland county during 1589
and hut 39 wells in Venango county. This difference is easily explained when we consider that a great many of
the wells in Westmoreland county were drilled by contract, which expense is not included in the total of expenditares
given in the table below.

TOTAL EXPENDITURES FOR MATERIAL DURING 1889, BY COUNTIES.

- T S S R £ T e
l Buildi ! . Operating, ; Pipe, couplings, ‘ . TORPEDDES,
COUNTIES Totul. | uilding Drilling | shutting in, | ete., in building | Usedinfit- *__ """ | Allother
- - } Tigs. wells. , and c:'u‘it{ g ond repairing , ting. e | ¢ material,
[ forwells” | pipe lines. i Number.| Value, |

Total..eeoo e $4, 063, 780 : $113, 022 $326, 674 1 $188, 53¢ | 227, 55 $6,167 i #1246, 240
Allegheny . oooomeeminiiinianeann, 53,125 900 5, 000 | | 44,442 | 1,935 | 1 68 750
Beaver............ 907,730 12, 600 32, 800 22 400 \ G, 130 i 54,360 ¢ 1 40 % TRH, 000
Putler oo aae 163, 961 5,417 17,075 | 20,780 | 15, 814 | ' 104,508
Comhmia oo, FE T OO P 00 | /3 NS | FAOU FERUURL. RUUOTOORSoY
Clarion 40,598 | 2,078 1,950 1,847 13,455 1,160
B0 78,095 || 950 5, 000 4,7 65, 607 300
8,636 || el 600 800 1,182 954

3, Ho0 2,400 200

LS (T 1T T00 500 .. 200
Indiamn .oveoim i 4,850 1 2,300 | 2,400 | el 1 180 e,
Jefferson........ 240 BBW 2000 feeeenee e BT | | 115 j ..............
MeKean oooen..- 1,657,794 19, 093 ‘ 54, 500 27,541 4D, 638 ‘ &3, 700 { 39 E 4, 986 ! 1,422,318
POtter..eeenenn.. 240, 493 5,364 | 8, 800 1,806 9,642 6,062 1oeeeeo . Heevernenn 208, 659
Venango ...... 084,344 | 34,495 70, 660 0, 246 89,661 | 50,433 ﬁ .......... SO, i 633,909
Warren ....... 236 ; ............................................ b P | .....j .........................
Washington . . 104,536 | 10, 500 43,057 14,247 31,511 2,473 ’ 3 250 2,493
Westmoreland 712, 027 ! 19, 600 82,892 22,793 528, 829 29,349 lweeen.. . [ ! 35, 564

: { ; [ i Ii

STATISTICS OF THE PRODUCTION OF NATURAL GAS IN PENNSYLVANIA IN 1889,

Below will be found a condensed statement of the figures regarding the development, produe“ion, and
consumption of natural gas in Pennsylvania in 1889:

Total amount received for natural gas produced in 1889. ... .coiiiimi i $8, 287, 383
Coal displaced (tons of 2,000 POUNAB) - wc oo ooeu i i irae e e acie cecncrmeeecnnan 6, 863, 062
Value of same..... g et sateemtearenerenae enaaan $11, 593, 989
USES.
Total number of fires for cooking and heating .. .ot vveeneiinui i eean 280, 484
Total number of iron rolling mills 8upplied. .vu e e i e e e 58
Total number of steel works supplied . ..een i inimn i i it e e s 15
Total number of glass works supplied. .. ... et ceceeviacaaaae 69
Total number of gas companies supplied . ... ... oo o oo 8
Total number of other industrial establishments supplied ....cevevuveniicnecinorenniennn. 1, 604
, WELLS.
Number of wells drilling December 31,1888 ... ... .. ccelail.. Getecmeeasmemeeraceacarans 18
Nuwber of wells drilling December 81, 1889, . .. oo oo i caeaaemas 31
Number of wells completed in I18B9. ..o e oot e e rtcc e eca s 239
Producing wells completed in 1889 . . ..ol 207
Dry holes completed in 1889... . ... ... ... .. e e ean e atascramanmanaaan ama e 32
Number of wells producing December 31, 1888 ... ... ... .. et ieaaaaaa. 810
Number of wells producing December 31, 1889 . .. . oo i ciaaaa 999
Number of wells abandoned 1n 1889 ..o oo m i e e e 47
Total cost of drilling wells, including drive pipe, casing, ete. ..uoeee oo inaimae ool $683, 709
7 ) $208, 454

Materialg......... v e amane pe U NP e et A e e s taae e b s eecaM e n e anen $231, 824
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CAPITAL.

Number of acres of natural gas land:
L0010 T 25, 411
LeatSetd oo e e i eeeeame e et caee e 252, 019
T 277, 430
Taotal value of Tand. .. . oo i e e e e e eie e $7, 58I, 968
Total value of Tigs, wells, ele. oo e 3, 757, 961
Total value of Pipe Ies. oo i e e 18, 955, 018
Total value of other property and Iuprovements .. ..o ome o o mas 4, 045, 885
Total capital invested in lands, wells, ete,, and used in the business. ..o ..o o o . 34, B9, w2

LABOR AND WAGES.
Number of foremen or 0verseers. ... voveeriiivnannnnanns e et e aas 145
Number of mechinies .o o e i e e e 399
Number of Taborers ... ..o oo iiicin i S 2, 529
Number of Hoys UnAer 16 ¥ ears. oo va e e e it e 1
Number of office foree,males. ..o oo o e e e 202
Number of office foree, females ..o v uen oo e e e 6
Total nutwber of employés ... ..o vieinaeiot e et et et 3, 282
Wages Paid fOTEIMEIL OT OVETBEEIS. o euns coece e caie esen mmne cmmn e men e e e amceaeeens $126, 424
Wages paid mechanies ..o ooen oo s 207, 210
Wages paid JabOTeTs . . oo e e e e e o ea 571, 45
Wages paid boys under 16 Years. ... oo oo i i e e e 50
Wages paid office foree, Males ... oo oo e o 185, 567
Wages paid office force, females ... oo iiienn i mrri i e e 2,013
Total wages paid employ€s. oo o e e 1, 092, 709
EXPENDITURES FOR MATERIALS, ETC.

Total amount expended in building Tigs. . oo oo e $113, 022
Total amount expended indrilling wells. ... .. oo 326, 674
Total amount expended in operating, shutting in, and caring for wells _._._...._.......... 188, 550
Total amount expended in pipe, conplings, ete., in building and repairing pipe lines. ... 855, 142
Total amount expended in Stbing o oeeeon oo e 227, 926
Total amount expended for tOrPeoCE «amn e am oo i el 6, 167
Total amount expended for all other materials. . ... .o i irinni i 3, 246, 249
Total expenditures for materials - ... oot 4, 963, T80

OHIO.

There are in Ohio four geological horizons supplying natural gas in commercial quantities. These are in the
order of their occurrence, the most recent being named first, (1) the Bevea grit, (2) the Ohio shale, (3) the Clinton
limestone, and (4) the Trenton limestone.

The Ohio shale yields low-pressure gas in small quantities. Its area is limited to a belt along Lake Erie
between Black river and the Pennsylvania line. It was the gas from this horizon which was utilized at Fredonia,
New York, as early as 1821, and that burned at the lighthouse at Barcelona, near Westfield, had its source in
these shales. At a much later date, but still more than a score of years ago, Erie, Pennsylvania, began to use
natural gas in a small way, all the supply being derived from the shales that make the underlying rocks of this
wegion. The lake shore towns of Ohio were not far behind in following the example of Erie. Painesville and
Cleveland in particular made a trial of the shales as a source of gas, and secured a small but usetul supply 20
years ngo. Many wells were drilled along the shale belt in the oil excitement of 1860-1865, but none of these were
in any reasonable degree successful, except in disclosing the presence of gas within the formation. The gas from
this shale is essentially marsh gas, with small percentages of the more complex hydrocarbons, and is usnally free from
sulphur, differing in this respect from the gas from the limestone field. It is low pressure, its closed pressure never
probably exceeding 100 pounds. Shale gas wells are small producers, the maximum production never passing
100,000 cubic feet a day, very few of them reaching 20,000, and many giving no more than 10,000, and some being
as low as 1,500, The gas supply from this shale, though small, is reasonably permanent. Wells do not exhaust
a large territory, and the drilling is simple and inexpensive. They require little or no casing, and after a dwelling
is piped for gas it will be comparatively inexpensive to drill a new well a few rods from the old one when the first
is exhansted. This fact as to the permanence of shale gas has little or no bearing on the question of the permanency
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of the supply of gas from high-pressure wells. Shale gas differs essentially in the conditions attending its oceurrence
and production, and furnishes no rules for judging the gas from other horizons in Ohio. The 3 other horizons
named furnish high-pressure gas, though they are by no means of equal importance.

The gas territory depending upon the Berea grit for its supply is in the southeastern aud middle castern conntios
of the state bordering on Pennsylvania and West Virginia. It is of little importance compared with the tervitory
farther west. Professor Orton, who supplied most of the information about the oceurrence of witural fas in Olio,
suggests that though the drill taps the gas in the Berea grit its source is the Ohio shale, which underlies this whole
territory with a thickness neverless than 600 feet, and for much of the area is three or tour times greater than that.

As stated above, the Berea grit, which Professor Orton thinks is the same as the Gantz sand of Washington,
Pennsylvauia, farnishes but small supplies of gas. At the close of 1889 Cambridge was the only town in the
state that derived its supply from this rock. The wells were small, none exceeding 750,000 foet g day. Some
high-pressure wells (500 pounds) of large production were strock near Marietta. Near the close of the Veur a
little gas was also produced trom this rock near East Liverpool, and at Mount Vernon a well yielding 100,000 teet
aday was drilled. The famous Neft wells, in the northern part of Coshocton county, the first of which were drilled
in 1863, still continue to produce, thongh the daily yield is small.

The gas is still utilized in the manufacture of lampblack, this special manufacture originating here.  Mr, Net
worked out unaided all the questions connected with it years before it was attempted elsewhere. The wells now
require ¢onstant care, hut their record is an important one, as it shows how long the gas may be eked out even when
the salt water accompanies it.

During the year 188) the developments in the Clinton limestone region were of great importance. The first
display of gas in this rock was at Fremont, the shallow wells of that town deriving their gas trom che Clinton. [t
was at Lancaster, however, that a large supply of high-pressure gas was first struck in this formation, whiclt is at
Lancaster some 1,000 feet above the Trenton. The Clinton is at Luncaster some 2,000 feet deep, It isu highly
crystalline limestone, included between 2 beds of red rock, the upper one being the famous fossil ore, At Newark
and Thurston gas was also found in the Clinton. The supply at Newark seemed larger than at Lancaster.

The most important gas horizon in Ohio is the Trenton limestone, which is the rock in which the supplies
of the Findlay and adjacent fields are found. The discovery of gas at Findlay in this horizon in 1885 was of
great importance geologically and commercially. It discloses the fact, before unsuspected, that the limestone of the
lower silurian age, and at the bottom of this great division of geological time, contained immense stores of gas,
Commercially it has resulted in bringing into the section of Ohio in which it has been found a vast amount of capital
tor investment in manufacturing indostries and in stimulating the search for gas in Indiana. The first discovery
of gas in Findlay in recent times was made in October, 1836, in digging a well. In 1838 gas from another water
well was conducted by wooden tubes into the fireplace in one of the living rooms of the house of Daniel Foster and
burned from an old gun barrel. It was not until 1884, following the great discoveries in Pennsylvania, that the
Findlay Natural Gas Company, the pioneer company in the search for gas in this region, began to drill.  In November
of that year gas was struck in the limestone rock at a depth of 1,100 feet.

Though the Findlay gas field was developed by drilling the first well in November, 1884, and by the wells of
1885, it was not until the “drilling in” of the great Karg well, on Janunary 20, 18586, that the possibilitics of the tield
were made evident, and it was shown that this territory could produce wells of the first class, even when judged by
the standard of the great Pennsylvania wells, The excitement following the striking of this well can hardly be
conceived. Its immense production, the force with which the gas escaped and its velocity, the light of the blazing
gas, which could be seen at night 40 miles distant, all conspired to lead to that vigorous search for gas which
immediately followed.

~ In composition this gas reaches the highest standard of excellence, as is apparent from the following table of
analyses made for the United States geological survey by Professor C. C. Howard, of Columbus:
COMPOSITION OF NATURAL GAS FROM THE TRENTON LIMESTONE, OHIQO,

! i

CONSTITCENTS. Findlay. | Fostoria. Sarrs.
g e
b 1) 711 SR RPN P 160,00 ¢

|
1

j

100, o1 100, 40 I
. !

{

|

[

Sulphureted hydrogen

2 R L T 1.64 | 1K8 1.7
Mursh gas ..... 83.45 | 92, R4 93, 85
Olefiant gas. ... 0.35 | 0,20 0,20
Carhonie 0Xide. . oot 0.41 1‘ 0.55 nat |
Carbonie aeid. . ooneoieieer e 4.2 0.20 0.23
Oygen ..o..... . . 0.39 | 0.35 0.35 |
WIHTOZED - weemreeeeeannns . . 2.4 | 3.82 2.08 |
0.2 ! 0.15 0.8 |

At the close of 1889 the chief fields of the Trenton limestone gas were in Hancock, Wood, Auglaize, and Mercer
counties. The largest wells ever struck in this field were in 1889, though as a whole the field was gl(at:lining. The
Mellott well, near Stuartsville, 6 miles north of Findlay, had an open pressure in the casing of 28 pounds. This
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stands for a daily production of about 28,000,000 cubic feet. A new well recently drilled by the Northwestern
company near Bairdstown, Wood county, is reported to have shown the amazing open pressure of 45 pounds in the
casing. This stands for about 33,000,000 cubic feet per day. The Karg well was long counted the wonder of the
world, its daily volume at its best being about 14,000,000 feet.

The industrial development of northwestern Ohio, as the resnlt of the discovery of gas, has been remarkable.
Leaving out of account those of less than 1,000 inhabitants, the towns using gas at the close of 1889 were
Springtield, Greenville, Wapakoueta, Van Wert, Delphos, Sandusky, and Bellevue. TFindlay, Lima, Bowling Green,
Fostoria, Fremont, Tiffin, Carey, Kenton, Saint Marys, Troy, Piqua, Sidney, Celina, and other towns had heen
previously supplied.  The Northwestern Ohio Gas Company has also laid a large line to the Michigan boundary,
designed to furnish domestice fuel to Detroit.

The uses to which natural gas was put will be seen from the tables given below, TFindlay had at the close of
the yéar 154 glass pots, nearly half of them added in 1889. A large volume of other manufacturing interests hus
also been brought in, An equal or, at least, a similar enlargement has gone forward in Tiffin and in Fremout.
Fostoria is also well to the front in this remarkable expansion. Bowling Green has also made some noteworthy
advances.

Fosteria and Tiftin both own pipe lines to the great gas fields, built by public funds. The gas that they obtain
from wells of their own drilling on lands that they have leased for this purpose they supply, at either nominal
or very low rates, to the manufacturing companies, counting on the growth of the towns for their returns, The gas
farnished on these terms is naturally used in a lavish way.

Toledo is supplied by 2 pipe lines, owned by the Northwestern Ohio company, and, in addition, the city is
preparing at great outlay of funds, to be raised by bonding the town, to build a line for itself from the Hancock
county field, where it has leased gas lands and’ drilled wells on a large seale.

PRODUCTION.

Iu the following table will be found a statement of the total production of natural gas in Ohio during 1889, by
counties. The value of this gas, as reported, was $£1,120,997; the amount of coal displaced by its use was
1,660,456 tons, valued at $35,123,569, and the amount of wood displaced 24,130 cords, valued at $92,100. The total
value, therefore, of the coal and wood displaced, which is £5,215,669, is regarded as the value of gas consumed in
Obhio in 1889. As will be seen from the table, the largest production from any county was Hancock, in which
Findlay is located, and which has been one of the most productive gas regions in the United States, Almos:
one-third of all the gas found in Ohio in 1889 was produced in this county.

No value is given for gas produced in Knox, Coshocton, and Marion counties, it having all gone to waste.

PRODUCTION OF NATURAL GAS IN OHIO IN 1889, BY COUNTIES.

“ COAL DISPLACED, WOOD DISPLACED.
COUNTIES. Total value, -
Tons. l Value. Cords. Value.
Total cceeeeniiao. $1,120, 997 1, 660, 456 $5, 123, 569 24,130 $02, 100
3,470 leiianaaenns
3, 655 870
135, 112 59, 000
30 ki
i 24
50 15
4,782 2,720 4,620
1,200 233 1,150
1, 300 400 1, 300
Fairfield 36, 000 20,150 41,400
(21110 1 15212\ o R 15, 530 9,012 18,048
Hancock..ooovivviinaen.. 432, 745 1,185, 869 3, 585,453
Hardin ... 150 30 210
Harrison . e . 30 20 30
Henry ... 2,100 605 | - 2,490
Hocking . .coeneenminaas 250 100 230
LOZAD cemmcaiicacinneas 584 172 600
Lorain.. 2, 955 1,222 2,622
Lucas .. 7,469 1,650 7,563
Meorcer ccoeeeoan. 256, 924 110, 900 272, 525
Muskingum 6,000 Jlaeeeenineenet]imanniianaaaa
LOT4€:1 o+ 1, 000 300 1,050
Sandosky-ceeeemneaana. 5, 360 2,815 6,575 i
Washington ............... 1, 500 400 1,600
Williams . 1,610 800 2, 550
WOOLe cmwmeiemaneamcemenns 22,483 166, 553 625, 450
Wyandot ceeenenneaaoua.... 178, 643 06, 589 364, 628
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USER,

As given in the following table, the total number of fires using natural gas for cooking and heating in Ohio in
1839 was 70,050, Of this total number almost four-fifths were in Hancock, Mercer, Wood, and W;amlbt countties.
The number of iron rolling mills supplied was 5, steel works 3, glass works 31, and other industrial establishments
278, Of the glass works supplied, 11 were located in Haucocek connty, or in the vicinity of Findlay, and 16 in Wouwd
county, in the neighborhood of Bowling Green.

It will be seen from the table that no use was made of gas produced in Knox, Coshoeton, and Marion counties,
it having been allowed to waste, as previously stated.

USES TO WHICH NATURAL GAS PRODUCED IN OHIO IN 18R WAR PUT.

Other

| Fires tor Iron Steeel

[Pp—— f i Gluss indortrial
COUNTIES. 1 vouking and rolling . 000 e . e
| heating. mills. ¢ works. works. «ntahll-?h-
I Hents,
Total .o 70, 050

200

125

Fairfield. ... ..o 3,416
Guernsey
Hancoek........
Hardin ...

Sandusky...-...
Washington . ...
WHLIAINE ©aveevenecarevencnameeen o : s
WOORe e e eee e ok ; |
Wyandot ....... : i

WELLS.

The total number of wells producing natural gas in Ohio at the close of 1889 was 448, which was 161 more

than at the beginning of the year. During the year 196 wells were completed, of which 180 were productive and
16 dry holes, and 38 wells were abandoned. The total cost of completing these 196 wells was reported ag 331,212,

of which $66,836 was expended for labor and 881,778 for materials. These amounts do not include work done by

contract, as no separation could be made of the cost into amounts expended for labor and materials,
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WELL RECORD, BY COUNTIES.

DRILLING WELLS, | WELLS COMPLETED IN 1849, N‘“]‘"[’f}‘:)[{’(f;;zfiLLs } Number | {1‘5’1‘1‘7‘1 cost of DETAIL OF {OST.
i B (117} L)

COUNTIES. ; T T TR — — S d(:lx:)(f,‘t{li-n ‘( 1;11;;1111,;(1\;;23, I
iI?e(‘.ﬂxlb(al‘ [?i‘(t(!nl ber Total. ! % i Dry [.)et‘cllx]gxfr December 489, ‘ :};;I’Bal’])??‘ Loal : ot
|81, 1888, 31,1889, fooing. | holés. § 811888 31, 1889, ! j casing, ete. abor.  Materials.

Total oo i 10 287 $331, 212 $06, 830 $81, 778
ANEN oot eeit et e .. | 4 .. o
Ashtabula ..o o 11 ‘ 1, 630 1, 000 450
AUglalze . oove e ‘ : 2 | 23, 400 3,345 4,055
BrOWN cvevamecieen e e [P [P " 3|
Butler .o , i : . . 4
CLATK - e fommmaenns I | U 2 1
Columbiana . 10
Coshoeton .. ...l R T it 4
Cuyahoga ..o il T T LI Tr T 10 I8 I 3,211 200 1498
IIATKL < oeeeae e e e Poomemeaens SV S e 5 4 T i
Fairfield ‘ 2 4 0 2 19, 100
Guernsey ... i 18 | 24 1" 1 8, 500
L ADCOCK - e e et e : ! 31 17 1 132, 562
Hardin . .ooooeeiiiee i ; ], j 3 5 | 18, 000
FIATEIS0D - ot ee e oo meeeeeameeen e j 1 3 1
Henry e et e aa | o 2
Hoceking 2 1
) e ‘ o 9
TOZAN © e eeme e | : 4 4
Lorallh. ccveeeninn. T P . ' 21 25
TOULCHAS - e e eeemee e e e : 9 8 4 i 4,080 Joonin
Maurion .. ; ! 4 \ 4 ‘

B ) g S i ; 19 | 41

Muskingum 1 O P,
ObLUWI - over e et cmrenae sesma s manaaaaas ; . a 9 |

Pandding . .ooeeieeemne oo FRETRE S R B L AR PR . 1, 500 500 , 1,000
SANAUSKY -+ e e eeemaeineen e S P 2 3 5 feernaeen 3,500 1.800 2,000
BOTIECA - e v v e eae s came ot mmnriaaaaa|anaeoealiaiaraaas b ! AP B R FUREPPOUPY P, leeeinrannn 1,516 916 [ilh}

In the following table will be found a statement of the number of wells completed in each month of 1889 in
Ohio, together with the number which were producing and the number of dry holes:

WELLS COMPLETED IN OHIO IN 1889.

Total number | N '
cotplita | el T
each month. } producing. ! A
TORAL - eeeeemeae e een e e 196 | 18) | 16
TJARUATY «evmvmmrrenesensnsnecncnmamomnananman 17§ 16 | 1
] 1 - o 11y 11 1‘ ..............
! Mareh oo e u | 9 | 2
N | USRS 18 12 1
Y 1 1 V1 IO
: I TV R, 17 “ )
C July el 12 11 1
| August 3 | 31 2
PoSeptember ... 24 I 22 2
I October............ et ta v 19 | 15 4
| November ... 14 ‘ 13 1
| December 15 13 2 |
! ! :
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In the following table is given the number of wells producing at the close of December, 1888, and at the close
of each month of 1889, together with the number of wells abandoned during the year:

PRODUCING AND ABANDONED WELLS.

i
Totul |

i

| Tutal
MONTHS. number pro- number aban-
ducing. doned.
1888,
December 31 .ot riieer e s n i 237 9
18839,
JHIIATY BLe et eo e e ot ieiee e m e ea e rm e ae e aaaan 1 6 .
February 28 oo et ! B2 | 1
March 31 j 403 ' 3
April 30 314 | 2
May 31 F % D
June 30 1 S P
July 51 359 1,
August Bl .o e 340 : 1
September 30 . 411 | 4
Qctober 81 oo 428 | 5
November 3. ...o...ooiaannn 440 1
B TCTCTc3 111 1T D Sy 448 5

CAPITAL.

The total capital employed in the production of natural gas in Ohio in 1880 was 812,053,750, of which
$3,241,679 represented the value of gas land owned and leased and 39,712,071 the value of other property. Of
the capital invested in gas industry in Ohio by far the largest part was invested in 4 counties, Hancoek, Mercer,
Wood, and Wyandot. Findlay is in Hancock connty ; Dayton, Greenville, and Celina are supplied from the Mercer
fields; Bowling Green is in Wood eounty, and Carey and Upper Sandusky are in Wyandot county.

In many cases the capital reported represents the value of the land and wells drilled without any production;
that is, the venture which was exploited being a failure in securing a commercial supply of gas.

Of the $12,053,750 of capital, $3,241,679 is reported as the value of the 112,252 acres of gas land owned and
leased. This would be at the rate of $28.88 an acre, which is probably, as has been explained elsewhere, an
underestimate. It will also be noted, although natural gas land is reported as being owned in Allen, Knox, and
Ottawa counties, no value is placed upon it in the column of value of lands. TIts value is probably included in the
value of the wells, In Hocking, Marion, and Muskingum counties no land is reported. The reason for this omission
can not be ascertained.

The total value of property other than lands was $9,712,071, of which $1,702,051 represents the value of rigs,
wells, etc., $6,418,342 the value of pipe lines, and $1,591,678 the value of all other property. As there were 448
wells producing in this state at the close of 1889, this would make the estimated value of each well about 3,799,
which is probably a fair estimate, all things considered.

The total value of pipe lines is given as $6,418,342. The total number of feet of pipe line in this state was
6,124,615, which would make the value per foot about £1.05, which is a little more than the reported value of
pipe line per foot in Pennsylvania.

The value of property other than pipe lines and wells is reported in this state as $1,591,678.
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CAPITAL INVESTED IN THE NATURAL GAS INDUSTRY IN OHIO IN 18%9.

:‘[ NUMBER OF ACRES OF NATURAL GAS LAND. ; VALUE OF PLANT.
COURTIES. \ Total capital- \[ | T ! poT - -
i lut::;‘:l'!z‘n‘ure- . Owned. : Leased. : Value. ?‘R‘gftxunﬁ'*I‘ipe]iuc-s. In‘(t;}é‘r'iv'
B 1 f -
T T ISP 8,712 108,540 | §3,241.679 1 #1,702,051  $0.4 $1. 501, (7
ATIEIL o e e e et e e e e e e e ’ 11, 000 390 (@) 4,500 | g
Ashtabula 21, 200 ‘ 106 1 ‘ 105 1, 850 ; 6,992 9. 841 @515
Auglaize 998, 400 || 8,103 | 1 8,182 362, 850 | 54,350 1 BUB,000 1 75,53
BIOWD caeeneooeanrnns 4,350 | 2 R T 100 ! 4,050 | 900 oo,
Butler coeneneenenns 2,075 || 1 | VU an 1,175 G 10
(61T = 6,000 | BOO eerei... ‘: 800 4,000 ! GO0 el : 1,400
COMTBIANE ~ - e eeeereeeneenaeannaannaaes e mow | sase |l we 5,050 22,100 | 17,200 ane0 ! e
CoshoCton «—omeneennae. e . 50,000 | 8,200 eiian.... , 3, 200 25,000 " 6. 000 500! 18.5%
Cuyaboga........- e e e e 14,62 171 [ N T 4,380 #,276 1,820 | 150
DIATKE «en e e enme e e e e e m e mr v ne e eaaeans 12,000 | 4 3 4! 400 575 i 4,000 | 7,035
BT o0 T, B PP 24,645 |/ T T eeanans 4,950 17,300 1,92 | it
GIUETDIBEY +-cc e e ermemanmmenamammnnmannssmnmanasee e eevenns 307,600 | 6,800 6, 900 40,050 | 119,450 | 180,000 | 1%1m0
HANCOCK -« e enraecuenneaenemmeneeaas s 9,822,283 || 30,038 | @1 29,107 | 1,220,470 875,715 | 1,088,912, 13611
FEAFEEIL v veeeeee e e e e e e e e et s et 20,500 | 1,300 © ﬂ 1,300 5,000 | 15,000 500 oo
Harrison ....-. e e e e 26, 000 | 1,000 1,000 10, 000 1! 6,705 160 9,135
Henry . 15,000 | 500 | 8,500 8,000 ....coneen
Hocking. [T PN JUUPORRE SOOI R i 5,000 e e
Knox .. 10, 000 (@) 10,000 eeeeemeomeniomeeaannns
Logan . 11,400 1] ! . 50 6,500 . 4,500 | 1,550
Lorain . 42,795 3,058 | 458 | 2,700 19, 150 | 19,450 | 2,625 - 1,500
LAUCHB e emenmmmameeneneonnn 69,199 | 203 3 200 4,182 21,467 | 97,817 6,233
MATION - .eneevenceeeneannnn 6,325 l ............ S fevrromnmanen f 6,175 ‘
METCET «eveneemamcnnacnenoans 4,748,975 | 5,902 380 5,612 48,900 || 135,600
Muskingum 125,000 !|.eovernenn.. SO SR It 125,000
OB +eecaeaeaneenneenmmmmceees 4,500 1) IR T ISR i 4,000
PATIAIDE «vaeennennnornnnmeanncnes . 1,500 3,000 5 .eoinnne. 3, 000 1,250 | 250
SANAUBKY v e neenencamerarnrarsnnemmaroseeiocass 65,100 741 427 314 51, 000 ; 7,900
SETECA - oo vemenee eeneenmmamm e e e e e enn T 2,516 3, 000 | 3,000 | 1, 000 " 500
Washington . 4,100 10 0 10 100 | 4,000
VWILHATIE < oe e emnemmmmmmmemmmasaeeemmmmmmeaneeean . 60, 500 1,610 §leuernann 1,610 37,824 | 16,000
R RO " 2,474,808 [ 9,451 E 870 8.581 | 340,570 | 651,920 719.583 | 762,819
WPADAOL 1o vmemencimmmmenseneme s ceena s s ann st 1,914,334 x 26,080 | 35 26,635 | 1,034,084 ‘ 41,085 1 728,97 io109.334

aNo value as natural gas land,

LABOR AND WAGES.

The total number of employés reported in connection with production, transportation, and distribution of natural
gas in Ohio in 1889 was 983, to whom were paid 241,218 in wages. The same remarks will apply here thrat have been
made elsewhere, to the effect that labor engaged in drilling wells, laying pipe, etc., by contract, and wages paid
are not included in this table. The same remark also can be made as to the difficulty that arises in connection with
the classification given in this table.
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LABOR AND WAGES, DY COUNTIES.
P ) B T Trm——
I i . ! OFFTCE.
i TOTAL. [ FURBEMEN bl MECHANICS, LABURERS. ? BOYS RLER B
COUNTIES. 1} ' ; ‘ o Males. Females,
j,,', L ‘.;‘ i ; - .,‘E‘: — e - % i ‘ it e e e e e
S ages. P’E{P% Wagges. N Wages | " Wi 1‘\,;};}11 Wigges, PIUB Wies, ¥y
' | | | | j
! S \ e ‘ - .,.’
’ BOTE2 L UT D SHLUNT THT 0 BL23,00% Ba T
ANCD - eeie it S8 L8 Lo l 1 { 00 1! i) l T8
ASHUDNL eases e eiiaea. s “ 6 L1 ooy oy | 0% 1 164 e
Auglaize ... ool | g 40T T 4. BRR 1% 5115 5o 115
Columbiana. o ooooo ool 6 4 1) S TR e :: 190 1 109
Coushocton .. 1, a0 i ‘ .
Cuyahoga. ...l s 1 . R
Drarke ooieroiiini i, o2 88 ; e fe e
Guernsey . i e 16 0 LT 1 so |ou LT e e
ESUEUCK o oeve e eaeenen. : 6 MLG26 . 567 R i) 3 6,6 2 954
, Hurdin .....oooiviiiniino., | ‘ 1 150 ; :
i Hurrison ... o1 e 1 a0 L. A S ;
Henry oo, 2 & ...... EEURUPUURS [ | 150
Lagan .......o..l. teeeaerenns 4 t ................... 2 g
LACHS e eeneeenees AR 1587 1 2 1,300 1 500
MUTCEE «enioen e aeaeienann e, Coonl seoel o ® W | s ne0
OMIWA oo eveeeereneanennnns by ! Wl b, N 0
Paulding ST 0| | 120 5 380
Sandusky. ..o I 6o |1 s o
Williams I ; 155 11 i)
T O [ TN S B I A 17.145 LS LN VU S
Wyandot .. ..ooneneiiiiinn. { 26| 40468 1 0 1 B0 | N Ao 1 150

Int the following table is a more detailed classification of Tabor employed in Ohio in the natural gas iudustry in
1880 than that given in the preceding one:
g g

CLASSIFIED WAGES IN OHIO, BY COUNTIES,

i ALLEN. ASHTABULA. AUALAIZE. COLTMBIANA.
2LARS OF LABOR. i Total. . ; L. e : )
| Junm- - pgee of wages. | SUIC L Ranew of wames Range of wages., | SR Ranze of wages.
ber. = L4 ber. 5 il = & ber. -

| $6D permonth. ...,

Clerks, malta..oono. ...

i
i
E ! $30 per month,

Telegraph operators. ..
superintendents. ... .. :

Foremen or overseers. $1 10 32.50 per day.
Electricians -...
Flumbers or fitters -
Drillers.o.oo......
Toul lressers ...
Carpenters . ........... : - R R R R AR L
Fieldmen ..
Mechanics .
Laborers. ...,
Buys umler 16 years ... 3

173 per day
#1.50 per day
! B L% to $1.50 per da

35 M3

o
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CLASSIFIED WAGES IN OHIO, BY COUNTIES—Continued.

gl
% COSHOCTON. CUYAHOGA. i DARKE. i GUERKSEY. l HANCOCK,
! : |
} i . _ ! e s e
CLASS OF LABOR., ' i ! ‘ i ] ’ ]
Num- | . © Num- . i| N ange of Num- ! P2 T .
b LI‘ | Range of wages. | \i“" Ranyge of wages. 1 ’})‘L‘:‘“ | R“fg;é:s"'t | \b’:;" . Range of wages. | \b‘;” Teange of wages.
i I : | )
_— i e - - - e e | ‘ |
Total ..o....o.. 2 i i 415
B ] 4 T (T N SN SO AU S R | 2 . $90 per month.
Clerks, male ! 3 $52 to $70per month. G | $55to%100 permonth,
Clerks, female . ... e e et e e 2850 per month.
Telegraph operators .. ........ e e e R i !
Superintendents. ..... 1 - $1.67 permonth.. ... . ! .
FOTeAue or OVerseers. ........ P [ ! 2 per day 1 $3perday ..........| 11 | $2.50 to %3 per day.
Eleetricians ... o ool - i
Plumbers or fitters ... ..., . | .
X . I k - . =
0 B0 O PO PR i 5 | $3.50 per day.
. ! ) i
Tool Aressers ..., N S D o S
Carpenters ... L. : ............................................................................................................
Fieldmen . .oooonnn il O S S U P S
Mechanies. 1 $2perday ... ‘ ‘ 2 ‘ $1.25 to $5 per day .. 21 | $3.25 to 84 perday.
Ravorers - 2 l $1.25 to $2 perday .| . : 15 | $1.25 to$L.o0perday. 367 | $1.20t0&2.20 perday.
Bouys under 16 yeurs .. ..o |iieiiioiiicrnceinndlenaas [ERRIEEIER R UIEes U PO 1 1 $14 to $25 per month. | 1 | 412 to $14 peermonth,
| i : { i ! |
LI BT P TS S e R o 2 - =
HARDIN i HARRISON, ) HENRY. LOGAN,
: I '
CLASS OF LaBok. 77T _* | i i o
- Num- b Num- ’ § Num- | b e erenc I Num- e -
ber, i Range of wages | “ber. : Range of wuges. L b l Range of wages, ber. Range of wages.

Clerks, male ...
Clerks, temasle ..
Telegraph operators .. .
Superintendents. .
Foremen or overseers.
Electricians ........
Plumbers or fitters .
Drillers
Tool dressers
Carpenters ...

Fieldmen ..o ovaeinifieaiann. .

Meechanies cooevvnnans \ 1
Laborers

Boys under 16 years

$1 per day

| $6U per month,

' $1.50 per day,

$1.50 per day.

i MERCER. 3 OTTAWA. : PAULDING.
CLASS OF LAROR. o - : <

i Num- . ¢ Num- B | Num- .

: lbe:‘]. Raunge of wages. ber. | Range of wages, ber. Hange of wages.

Fotal

Boskkeepers
Clerks,male ..o onviuns
Clerks, female c.ovoonvaeaans

Plunibers or fitters ... .
Drillers.....ooooooaiaails

COrpenters. covaernan s camnens
Fieldinen

Mechanies ...o..oo.... 1
Laborers..........o.-- 2
Bovs under 16 years. .. ...

............................ i

$2 per day
g0 permonth ... T

1 | %2 per day

¢
i
i

| D $1 to# per day

%1 VD 915 1 3 PP ‘
|
i
i

%2 perduy.

$2.50 yer day.

$2 per day.
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CLASSIFIED WAGES IN OHIO, BY COUNTIES—Continuned.

| SANDUSKY. WILLIAMS, ; WOoD. WYANDUT.
CLASS OF LABOR. ; ettty
! Num- —_— | Num- . Num- o oF Num-
her. tange of wages, her. Jhnge of wages, ber. Range of wages, e, Runge of wages.
Total oot e : b P KETH

Bookkerpers. ooooooiiiiiciiiin s [ PR j . . #57 per month

Clerks. male ... ..o... P ~ N P . #1 perday.. $32 to 250 per month,
Clerks, female ... ..o oL, . S .. P | $50 prer month,

Telegraph vperators ...

Superintendents. oo s .
Foremen or 0Verseers. cooaa. ..., 1 | $2 per day '

#2.20 to §3 per day.

Eleetricians (o ..oooioiiiini it PR
Plunubers oF IHers o oo e e ammaaaaas - 6 F1.U0 e
T T e e . : $3 to 3.5% per day ... RETTep

—

S peraday.. Lol

Tool dressers oo e i cinasiiaa e .

$2 pur duy !
$LOD perday....o.oo..p 45 | SL5Uto 85 perday ... | 260 | 2150 perday.
Poys under 16 yeurs ooooooooo... lecveemoniviassasanrnacne saesemanan R, e maemes mameemarmeseamncesanaas 1 #14 per month,

The total expenditures in 18389 for materials in connection with the natural gas industry in Ohio are given as
£5,722.865, For reasons already given, that is, the impossibility of getting at the expenditures at wells that have
proved failures, and also the fact that work done by contract in sonie instances is not included in this table, it
will be assumed that the figures given below are not the actual expenditures. .

Of the amount $3,722,865 expended for material, $26,019 was expended in building rigs and $66,751 i
drilling wells.  As 196 wells were drilled in this state in 1889, it is evident that these figures are very much helow
the actual expenditures. The expense in operating, shutting in, and caring for wells was $44,710; that of building
and repairing pipe lines $4,261,054, torpedoes 8,228, and used in fitting $970, and of all other materials #1,315,133.

TOTAL EXPENDITURES FOR MATERIALS DURING 1884, BY COUNTIES.

QOperating, ‘!Pipu, couplings, TORFEDOES, i

Total 'Building | Drilling [shuttingin,ete., inbuilding, Tsedin o AN uther

COUNTIES. © o riga. wells,” |and cating ! and repairing | fitting. | materials,
! for wells. pipe lines. Number., Value, |

/ $1,315,133

T U $5.72,865 || 26,019 |  $66,751 #4710 |  $4201,054 | 70 86 | g8,
ATEN .o iaiieeeieeeeeasiaeeeeen e eesren e e s 8500 [ eeennemnfenaeenamenns]ieareennens 2,560
Aghtabul .ooorenen e 1,260 630 210 183
ABEIAIZE <o oo ee oo enaen e eeaeeaan 38, 860 1.260 100 35, 400
Coltmliana. . oeve e 1,000 250 400 10
L8013 11T D LT T T TP P RN 380 50 150
FAITHEIL - evoece e eeeeaeaeennan e e e e eneenes 978 478 ecieiiiieaane
GLETISEY - evveveremmnn e emeemmnamnneeaeeamaaaaaes 9,010 1,700 | 200 !
TEEDCOEK + e eeeeee e eeemeeeeeaaeees e e ennaaen 1,117,747 34,715 9,741 | 686,567 |..uereenen-n * 34, . 899 | 3TT.0RL
B2 £0) PSPPSR 5, 800 #00 3,500 | 80 20 5 | & | g
HATTIBON. ¢ et v eeemeraenonsemaeomme aemess cmmemeanees 4 160 oieenn pes ) 175 [eveienenaes
HEDTY - em e caec e e an ene e e e am e e nns 175 LT T i 1 1% erenen. . ‘
TOZAD +eveveeeeeee s aceameenn e e mmana e eanaannes 715 LT S " 1] W5 s
B P 2,483 E T N | 1 1 e
LUCAR. — e ee e et r e aeanaan F (T A U171 N JORUP U S A, i 2, 205 100
METOET «oveeinninneinescnnnenennnssnnnenooeennas 2,795,331 2,788, 855 |..... s f 3 300 [fooemennnn.

GUEAWA «aeeeee creceeccnaamcecee e e nanaeees 153
Paulding . ..o e 1, 040

F28 ¢T3 1 L4 Luis

b T S 600 |

B T T N 2,766 | | | it

R RPN 909,929 | 5,974 | 11,636 ¢ 54, 500 S0 12, g2 [ 823,000

Wrandot 330, A1 T, BT 9,130 16,245 | 686,471 looaallo.. 16 1,456 | 109,334
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STATISTICS OF THE PRODUCTION OF NATURAL GAS IN OHIO IN 1880,

Below is a condensed statement of the igures regarding the development, production, and consumption of
natural gas in Ohio in 1889:

Total amount received for natural gas produeed in 1889, ... o oot einnn e, Ceer s $1, 120, 997
Coal displaced (tons of 2,000 POmds) .o oun e ot e e e 1, 660, 156 '
Valne of S01Me oL $5, 123, H69
Wood displaeed (COTAs) .o oo mn e o e e 24, 130
Valte of SRING «.uio i e e $92, 100
0 USES
Total number of fires for cooking and heating ... ... ... .. i e 70, 050
Total number of iron rolling mills supplied. ... ... . . 5
Total number of steel works suppliet. oo 3
Total numher of glass works sUpplicd. . ..o oo oo e e e 31
Total number of other industrial establishiments. . ....ooveie s oee et aaaan. —eeaan 278
WELLS.
Number of wells drilling December 31, 1888.........._..... Csasrsesasanss Ceessteseinanaaan 4
Nuwmber of wells drilling December 31, 1889 oot 10
Number of wells completed in 1889 . . 196
Number of producing wells completed in 1889 180
Number of dry holes completed in L8R .ot e 16
Number of wells producing December 31, 1888 287
Number of wells producing December 31, 1889 445
Number of wells abandoned in 1839 L. .. e e 31
Total eost of drilling wells, including drive pipe, easing, ete $331, 212
T U 66, 836
Materials ... .ol ..., e eeeaeeeaaaaan feentavaeeaenans Ceeave e 81,778
CAPITAL,
Number of aeres of natnral gas land: :
Lo T g N . 3,712
T SO 108, 540 :
B O 113, 252 ¢
Total value of 1and .. ... o e it i ittt et e e e e $3, 241, 679
Total value of rigs, wells, eto. ... i i s 1,702, 051
Total value of pipe limes ... ..o et 6, 418, 342
Total value of other property and Improvements .. ..., .o iuior i i iiaiaeaans 1,591, 678
Total capital invested in lands, wells, ete., and used in the business.... ... eeee..oo. 12, 953, 750
LABOR AND WAGES.
Number of foremen or OVerSeerB . .. e et aancancaencs aace i cnaneen cearsasssanememaananaa 59
Number of mechanics . ... oot iiriee ciieeans e e e ee s eecn s ae o 97
Number of 1aboTers oo e e et e e i e et iaeaaann 757
Number of Doys under I8 years. .o e e e e it e e e e e 3
Number of office fo1ce, IALES - .. oot i e e e e 63
Number of office foree, females. . o i i e e 4
Total number of employés - oot e i 93
Wages paid foTenien 0T OVETSEETS - oo i o e c ettt ceaeaaenme cias cana s $10, 702
Wages paid mechanies . ..o o oo e 32, 997
\Vné’es PAIL 1aDOTOTS « o e e e e et et ceeaaea 125, 938
Wages paid hoys under 16 FearTs_ ... oo oo il 438
Wages paid office foree, males. ... oo oo 40, 337 ‘
TWages paid office foree, fomales ... oo e, 806 :
Total wages paid employés....... B T L LT TR T T P R RCRITEETCLEPRTP PN 241, 218 é
EXPENDITURES FOR MATERIALS, ETC. (
Total amount expended in building Figs ... o ior i e $26, 019 %
Total amount exp(}lld(}(l in drilling WellS e e e 66, 751
Total amount expended in operating, shutting in, and earing for wells ... ... . ... 44,710
Totul amount expended in pipe. couplings, ete., in building or repairing pipe lines ... ... 4,261, 054
Total amnount expcnded I B e e e 970
Total mmount expended for torpedoes. .. oooe e e 8223
Total amoeunt (_‘xpen(l(:d for all other materials. ... 11 31:’v 133

Total expenditures for materialy .oovneii i il 5, 722, 865
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INDILANA,

It is estimated that at the close of 1889 there were in Indiana about 2,500 square miles of what might be
regarded as productive gas tervitory; that is, territory in which gas had been or probably would be obtained in
paying quantities,  The largest continuous body of this productive gastervitory is in the eastern central portion
of the state, adjoining Ohio, extending from Wabash county on the north to Decatur eonnty on the south, and from
Ruandolph and Jay counties on the east to Howard, Tipton, and Hamilton counties em the west.  The upper portion
of this body of gas territory is widest, being some 70 miles across, gradnally tapering to a point.

Outside of this Turgest body of gas territory a number of isolated patcehes have been fonnd.

The accompanying table, prepared by Dr, A, J. Phinney for the American Manufacturer and Iron World, shows
the area of the various gas fields in Indiana by counties at the close of 1889, Tt must be considered, however, as
only approximately correct, though it embraces all the territory within which gas had been found in paying quantities,
While it is probable that some gas territory can be found outside of the counties named, it is equally true that for
every square mile of such outside productive territory there will be found an equal area of unproductive rock
within the counties as mapped out.

At the beginning of 1889 a careful study of the field showed some 2,525 square miles of productive territory,
arracged by counties as follows:

TABLE SHOWING THE NUMBER CF SQUARE MILES OF PRODUCTIVE GAS TERRITORY IN INDIANA AT THE
BEGINNING OF 1889, BY COUNTIES.

SQUARE MILES,

2l L (a5 oG 180
B8 T 21 5 D IPR 40
ATV AT ot i et e e e e e e e e et e e ame e e eb et aae e awaas an
65 PRSPPI 336
L2 F13 150 & g7 ¢ N USRI e e 200
3 78 LT 71 - 200
o € L 90
6 7 o VPP RPN 160
g U 150
%620 T 77 UGS RPN ¥ { |
5 T 67 ) VSIS 0
LY 5 VRSP 20)
Randolph . oo et rie e eeeeme e aee et aasene e e &)
4 T T OO 40
5 % D 20
B0 130+ =11}
S YT P SRR PR R R 10
7 ¢ U H

S 2, 525

A small productive area was found in 1889 near Brookville, Franklin county, and another to the sontheast of
Winchester, Randolplt county. Small areas were also discovered at Bagletown and Carmel, in the southwestern
part of Hamilton county.

While all of the territory included in the estimate above given is probably productive, it is not all equally so.
Rush, Decatur, and Shelby counties contained, with one or two exceptions, only wells of feeble flow, In other
localities the production was only moderate, but every county named above has furnished a number of vigorous
wells.

The great reservoir of natural gas in Indiana ix the Trenton limestone. The chief structural feature of the
gtate is the Cincinnati arch, which, while it does not make itself manifest on the surface, is no less an arch. Itis
claimed Ly Dr. Phinney that the portion of the arch in Indiana is the continuation of the main body, while the-
Findlay arch of Ohio is the smaller fork or branch. This arch is confined to the Trenton limestone and underlying-
formations. It is from 25 to 50 miles wide on its summit, and its slopes dip gradually away on either side.

As stated, this Cincinnati arch is the reservoir for the gas. The Trenton limestone being higher on this arch:
than in territory adjacent, the gas has not ouly found its way into it, but has sought the highest portion that
was sufficiently porous to act as a reservoir. Over the greater portion of the arch, where the upper surface of
the Trenton limestone lies lower than about 125 feet Delow sea level, it contains a porous stratum which is usnally
found near its upper surtace at a depth ranging from 4 to 30 feet. This porous stratum is continmous over the
whole gas area and over a large area adjacent to it, and where not filled with gas or oil contains salt water. Its
thickness varies from 1 to 30 feet. Dr. Phinney thinks it probable that the different portions of the Indiana field:
are in commuuication through this porous rock. Professor Orton has shown that the gas-bearing porous stratum
of the Trenton limestone is magnesian, while the more compact rock is a carbonate,
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It hias heen noticed that the most vigorous wells are not as a rule found in the higher portion of the field,
Wells situated high on the arch are also liable to suffer if drilled too deep or it the drill is sunk too deep into the
Trenton rock before torpedoing the well,

PRODUCTION.

The total amount received for natural gas produced in Indiana in 1889 was $1,362,472, as returned on the
various schedules, The total amount of coal displaced by this gas was 716,461 tons, valued at $2,002,762, There
were also 44,888 cords of wood displaced, valued at $72,940. This would make the total value of natural gas,
estimated by fuel displacement, $2,075,702, It bhas been more difficult to arrive at the value of natural gas in
Indiana than in any othier state. Much of the gas was used in industrial establishments, which either received
it free or at a nominal rate, aud it has been almost impossible for parties nsing it to estimate the amount of fuel
displaced. As stated elsewhere, the above figures can only be regarded as the best approximation under the
circumstances.

PRODUCTION OF NATURAL GAS IN INDIANA IN 1880, BY COUNTIES.

- ‘; y
Value of ‘ COAL DISPLACED. [! WOOD DISPLACED.
e o
; and used. ‘ ) Tons, r Value. | Tons. | Value.
| N Iy |
TLOAL weveevee e cmeem e e enrne e ane 716, 461 i 2,000,762 | 44,588 \x #72, 940
PATTHOOMLETY & eceeeeeersecnnaressonmnmenen § ! !
BLACKFOPU. ot eeeeee e aaeemmimaa e eae e e 88,881 89,075 240, 610 ’ 600 \ 1,200
Dearhort oo i et J 50 ‘ 15 3 50 ‘i‘ ............
DECALUT . - ee e veeeen e mreresnmene e eeeaemnnna : 1,83 | 4,78 18,260 || 463 ¢ 1,130
DEKAID < e eeeeee e ee e ea e ‘ 2,230 T30 2,850 e ‘ ...........
B L T L120,415 109,348 223,762 || 3,340 | 5100
Grant. . eemeanees 142,859 77,009 221,635 | 7,500 | 14,800 |
Hamilton ......... 17,75 ¢ 1,86 | 27,817 1,600 L 4,000 {
Hancoek...oeanne- 18,488 7 15,000 45,606 3,350 ¢ 6,787 |
Henry «.oeeveeene. 97, 919 ‘ 42,502 | 43,27 ‘ 5020 ’ 9,745 |
Howard. .ocovecaonnn ! B3, 005 l 54,352 ] 162,101 & 1,760 ] 2185 1
JO et mv e e e n e 3 80,700 0 23,000 ¢ 110,000 400 | 600 |
FOUIIES < omemeeerarnnn. e ! %0 w 300 | ! (
MADISON -+ v ceemmrmcmasanranseneanamnmenenns [osunel 18,555 556, T08 |
MAVIOD < eeeerneeeeanacean e e e | e 3 10, 630 ]
13 £ 71111 ) SR : 9,250 5,600 19, 600
RANAOIPIL - - cecemeeeeeerae s o eenamaeanas 15,M8 | 5581 95, 030
TUST <ot et e e ee et m e eae e e j 10,200 & 4,707 14,233
- 0 | TR a00 80 300
S THIEON . - e e eemeraaeesnrenoama s s amnemancnnnae | 53,068 || 32,950 98, 825
TPADASH < eeeeenmmeneeaerne e neeane s © absse || 13,096 69, 000
Washington ........ ! 150 2‘ 50 150
Wayne..oveevnieeninans 5,740 | 2,112 8, 050
i [
TSES.

The reports show that 109,015 heating and cooking fires, 6 iron rolling millg, 11 glass works, 1 gas company,
and 439 other industrial establishments consumed natural gas in 1889 in Indiana. No gas is reported as having
been used in Carroll and Harrison counties.
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USES TO WHICH NATURAL GAS PRODU

«

Total

Jartholomew !
Blaekford. ..o :
Dearborn
Decatur...oooo..ol. g :
Dekalb ..., et et teeiaename—aaas

DelaWare oo v e

Grant. ..o e ea

Hamilton ..o e et
HaneotK oo ieeesani i aetiaiirasctaeaaran :
Henry oot e
Howard o oo iaie i ‘

JUNMINES - v e !
Madison
Murion........ teeetammnnaereeesvrra s i
Miami

RandoIph. .o n e
Rush
Shelby
Tipton ;
LI LT :
Washington. cooeoemeii e

G

0

|
1
milly, i
1
|

CED IN INDIANA IN 1830 WAS PUT.

e . S e,
|
| Flwi' for - pon . . " Other in. |
P . i ceoking olliner (rlass ¢ Gas com- dustrial i
COUNTIES. . and heat. rolling | works, © panies.  establish- |
! ing.

ments.

WELLS.

551

The total number of wells completed in Indiana during 1880, as reported in schedules received, was 307, of
which 293 were producing and 14 dry holes. It will e noticed from the table given below that the largest number
was drilled in Madison county, which is the most productive natural gas territory in Indiana, it having produced
almost one-half of all the gas in the state.

WELL RECORD, BY COUNTIES.

¢ DRILLING WELLS,

WELLS COMPLETED IN 1880,

NUMBEE OF WELLS

Taotal rost

DETAIL OF COST.

| PRODUCING. 2\'1;mher of dl:l'illi_n I
cosiss T I e el e
Do e | mowa, | e Do [ RESD TerS 39| pipecas | g | Mue
{1888, 1889, f orenE B lsss. | 1890, e e !
. ’ 13 B . ! —
Total .o it Com 17 BLDIS | 8B4,0m | s 5E2
BAPtHOMIIEW «eea e e vmaemeeeeemeeeemmmneeesreiamnanne i ‘ 1, 000 TG
RUETDIY () 1 R S 13,825 (123 IR PR
Carrall .. 2 2 g0 | 4011 | 712
AT S 0 U DU PO FOPUPP 5 0 S B TN MR
TIBCRTIT « o eeeeeeee e eoam e e e e eeane eeme e 29 1787 | L6600 0 1400
5 ) | U DI PO 2 : 2,250 (@) emeerinas
DLAWRLO e e e eee e eemeaameeeeeme e semmnena sl eenaans 70 e, 51767 | 1016 2. 230
Girant .. 2 B e o3, 870 I TR N
Hawilton. 2 2 wos | oseme ! 80
Huncock 2 21 il 1 26, 28% (13 S IR,
160 ST D OIS DRPPRRIE, 4 11, 07 7.500 3,507
551 o Y 5 41 37,750 (@) femevrennnn
FEOWEP — e eeeeee e eae e ae o] 49 2 81,575 | 4,500 11,550
20 91 11450 B0G | 400
TETNIIEA - e e e cereie s e e ae e aaanas femcomeaan a 4, 5i0 @ leeees R
B ) R U : 8 116 00, 354 1,600 550
Marfim . e et e, ! 10 {
MEUE] - evseieeeem e cm e an e e eaan e eeeenanenn | 5
T T VUSSR i a4
) PN e, it} 16,075 4,500
Shelhy o ovneens e : 1 f 900 @) eeeeeenns
THPLON e eeeeeemeeeaes s e eraens ; ; 2 | P e | oneo 2,000
WASH « oot Hreaans i 14 2 eo1% | 1,50 © 3,08
TRARhINZOD. <o eoecneniscaeeceeeeeeaanes foermaeeas s ; :
' 3 .|
. |

WHENE weevnneee i cmeasen s ae e aacannnan IR

a Contract.
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The total number of producing wells in Indiana at the close of 1888 was 287, and 576 at the close of 1889, 17
having been abandoned.

The total cost of completing the 307 wells which were drilled in Tndiana during 1889 was $431,535, as reported,

2] WL Ty Sy - " , v e 22() MQD £ 30 o

$34,028 having been expended for labor and %39,582 for materials, no report having been made of work done by
contract. '

In the following table is given the number of wells producing in Indiana at the close of December, 1888, and
at the close of each month during 1839, together with the number of wells abandoued during 1889;

PRODUCING WELLS,

i Total Totul
MOXNTHS. number number
producing. : abuandoned.

TIECEMBET Blunoeicene e cees ee e e ia e et eaa— e e aannns : o57 1

JROVATY 31 oot it ra s
February 28 oo e e
March 81 .o e
AP B e
T S e
JUNE B0 e e 1
L
Aungust Y e i
September30 ..o et n—e i et
October 31 ..., :
November 30 ..
December 31. .. oo e '

The following table is a statement oféthe number of wells completed during each month of 1889 in Indiana
also the number of the same that were productive and the number of dry holes:

WELLS COMPLETED IN INDIANA IN 1889,

Tor ber ! - :
MONTHS. ‘ "ftv’;}"ﬁl‘? 'er';l(‘r ‘Z ’:}tnwm‘]ﬁ«; | Number of
" I pleted in I : | dry loles.
| each month. | producing. |
I ;
203 14
98 1
14 R
17 . 1
4 o
15 ; 2
24 e
o7 1
Aungust...ooeeennn e : ‘ 2% 2
September. . ! : 27 2
Qectober. .. e 26 25 i
NOVEOMDEY (e i . ] 3 a4 1
DICCEMTET - e e aeeeeeieemeeaieientan vanannan . 46 ‘ 43 3

CAPITAL.

The total capital employed in the production of natural gas in Indiana in 1889 was $8,205,513, of whieh
$1,990,218 represented the total value of land and $7,115,595 the value of other property. For the value and
eredence to be given these figures reference is to be had to the general disenssion on the subject of eapital in the
early part of this report.

LABOR AND WAGES,

The number of employés engaged in the production, transportation, and distribution of natural gas in 1889 in
Indiana was 2,007, who received $341,851 in wages. The amount received per man per year, on the supposition
that eack man employed worked the whole year, is very small, about 170; but it must be remembered that a great
many persons were employed only for a brief period, as in laying pipe and drilling wells. Indeed, the number of
persons liecessary to be employed the whole time in the natural gas industry is very small, the chief work being
in connection with drilling wells and laying pipe line. When this is done the chief labor is over.
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CAPITAL INVESTED IN THE NATURAL GAS INDUSTRY IN INDIANA IN 1889,

i ; VALUE OF PLANT.
| ‘
COUNTIES. Tutal eapital. - T ‘ - [EU S — -
| J'Ur:,lg;_“mv v Ownerll Lizused, Vilue. Lund. Rigs, ete, Pipe lines.
FOtad c e §8,207, 813 77,492 12,904 63, 140 $1000. 218 $1,796,949 #4, 78
T R N | CEEE TR IY i [z o e -
BartBolomew .o \\ 2,288 | | - 25 1. 508 S0
D O e SR PPPSUP L1479, ! 9,130 7 9,002 | 171,045 . 45, 906
CHUITOLL e e e e e | LR P P [FESS IRURORN : 213
B TG 11T o (R 7, 80 | 60 e, ‘ [ 525 2,200 ooob
THCHEUE 1 seensansanrenanensoeaaeannannenaneannas 85,080 | 35T 202! 15 TR0 54774 LRV
Dekall o ooe el 28, 060 | 31 ) 31 \ ceeennld 4,500 B LT
716,123 | 4,180 4,092 ' EUR 1%5, 10l 846,085 176, 408 & 679
GITANE . e ee e e v ar e er e seeme e e eanas o7, 241 | 7.439 596 | 7,043 47, 020 16 213 ons o5 | - i
FTATTHOIE + c e e emes e eemeee e e et 97,170 | 393 fial 3 16, 505 B2 0 16, 300 2, (040
Hancock. . 131, 660 \ 122 20 w2 3,582 37, 2nin 1. 940 0, 950
B T T 7] (PP | 15, 500 8800 L., 8,800 | ATV UL I 5, 500
2 O T PPN 211,308 | 838 241 607 | 45,975 | 72, 850 74,119 16, 474
Howard .. 1,229, 699 j 5, 174 162 5,016 | 339, (70 “ 106, 041 915, 734 56 ROG
FUT el 235,400 | 1,481 1 1,430 | 5,800 | 36, B0 150, Huu 4,9
TEUMIDEE «ovve e rvarrmeieeascceeaenmaeceaaaaneass 7, 600 ‘ ......................................... j 500 | 4,500 DO Foreseaiaeaans
Madison oo 2,037,664 | 22,176 5671 | 16,205 | 54, 190 143, 994 1,744,708 | 93, 557
BMALION « e reenamaee e e e eaas 62,506 Tereroenemecranlliernenriinenns L : 30, 000 13,508 [ooenrenannnn, 20, 000
Y £ T TS PPN 59, 300 | 603 341 263 33,100 &, 400 13, 000 ‘ 5, 0L
Rapdolphooooeee e 85, 773 ‘ 431 49 352 \ 4,560 441, 600 42,340 | 8,974
RUSH < cveneeememmemcre e e naanas 46,593 | 138 137 1| 1, 643 30,754 12,154 | 1. 965
Shelby 1,500 \ | .. 900 500 | 100
Tipton 78,034 | 9,713 1 9,712 } 84, TH0 45,300 525,199 | ated
V7T Y 284, 452 ‘ 6,000 ..., 6, 000 \’ 54, 00U 88, 00U 188, 452 ' 8
Washington .. 6, 000 } .. | 6, U0
TWAFNE cevrnnnnnnnnn 20, 800 ;,‘[ 4 2 2 ; 280 ) 4,603 10, 960
i ‘ :
LABOR AND WAGES, BY COUNTIES.
] OFFICE.
} ToTAL. FOREMEN OR | yrpomivics. Lanomsws, | BOYS UNDER 10 ‘1
: Males. i Females.
COUNTIES. I : {
! i i ! B
.l 1%:::," TWages. 1}’2;“ Wages. Ii,glrn' ‘ 1;;‘3,“ i Wages. 11 }{)‘;,{“ J Wagea.
P : _ ! |
Total . eeneeremeeannnnennas Lo, (’“7; $341,851 | $38, 865 324 | |
Bartholumew . ceerevneereanns !
Blackford ..
Carroll . e
JUTEVRTTH) o [P, |
Deratil o ce e e eeaaes [ |
Dekallooer oo ciemieaaeas ] i femarenan
Deluware 120 | 13,868 [ 1] 1,484
GIAUE < eeeeoeeee oo eene 418 | 49,5923 6] 574
Hamilton. ..o ooviiieiiinnnanan.. 59 { 3,310 100 1,309
Hancuek i 4,467 71 1,008 ”
in
Ii
I
I

Madi&m!

BL5 P15 17 (RO S
26 1,560 ; 14 ;1,105
68 1,920 40 | 475

a7

2 15 1) Y s |
Tipton ...... A 456
Wabash .o 38
Washington..coveooimmnaniaaddonon
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In the following table is a more detailed classification of labor employed in Indiana in the natural gas industry
in 1889 than that given in the preceding one:

CLASSIFIED WAGES IN INDIANA, BY COUNTIES.

E BLACKFORD. DECATUR. ]‘ DEKALB.
CLASS OF LABOR. Total. -
Num- R
bl:]:’xn Range of wages, :\bl«ur“ ’ Range of wages.
Total oo B 1<
1
Treasurers. . cooov o eenneiainnn. !
Bookkeepers . .ooooiiaenia Ll 50
Clerks, wale . 41
Superintendents 29
Toremen or overseers . ... .ooo... 121
Inspectors......oooiiiiiiiiiiaa 5
Station agents ..._....... e 10
Enginecrs 6
Plombers or fitters 160
Drillers........... Cemrrear e 44
Carpenters ... ...o..o.oooieiii.o. 5
Teamsters ...oooveiiiniiiiiiooo. U]
Linemen. ... coveenen.. 33
Meelanies . cvoeeaaneinen ... 92
1,374
2
DELAWARE, GRANT. HAMILTON.
CLASS OF LABOR, | .
}\])‘(“l“ Range of wages. :\]::;"' Range of wages, 1\1;3,“ Range of wages.
Total . oo . L cevens 3 . o9 |
L g P | P PPV [P
Boovkkeepers 2 | §3 per day 5 | $4lto$147 permonth ......... 11 | $3.50 per day.
Clerks, malo 3 g0 to g2 perday ..oneeana.... IR 10 i F1) oA | P
Supoerintendents . .vovviiiiiiicinciiiaenn. 5 | $Lo0to$dperday ..oeceannn. 3 | $75 to $100 per month .. ... __.|j..... ...
! ¥y !
TForemen or oversecrs 6 | $2to $2.75 per day 4 | $2per day 10 | $1 per day.
Inspectors. aoeeacens
Station agents
ORI TIa ) ey o 2 | $3.50 per AaFceusaneianoanainn I
Plumbers or fitters .........ociiii. T (416 t0$2.50. s ‘
BB TS o T I3 W2 7 ) D i
Carpenters 3 | $1.50 to $2.50 per day.. i
B EH TIRTE (6) v g R PR g ' B
Linemen.. 4 | $150 perday......... ‘ ‘
Mechanles . cvvereeorimerneiveiaioaianaeeans 6 | $1 to $3.50 per day 21 | $2t043.50 per day «...eenooonn | 9 g $1.50 to $3 per day.
LahOTCTE. cornrruraanctccurciiancacsasaasssn i 71 | $1 to $2.50 per AAY . .eevevennn. 1878 t#lto$2perday..oeeeoaaat | 20 1 #1 to $1.25 per day.
Boys under 16 Years «coeeeocomevecacnaa--. R T SN SO !
! ! .
HANCOCK., HENRY. HOWARD.
CLASS OF LABOR. x | \ ~ i
Y- Num- . Num- » ;
}llj‘élr“ Range of wages. ‘:;xrlx ; Runge of wages. i 1)‘&;‘. ; Range of wages.
i !
TRORAL - e e eemeeeeeseneeneaes 1 OO 98 | 150 |
— =3
TTeasurers. .. veeeanens P [ ‘
BoOKKEEDOIE. cnvvenramancaracanascaraonnns | $2.50 per day.
Clerks, male . ovvvevvmmeneoeeciaeeeeanns

Superintendents . .
Foremen 0r OVerseerd eveueaeeeene--
Inspectors
Station agents
Engincers
Plumbers or fitters
Drillers........ eeseee st ante
Carpenters
Teamsters
Linemen
Mechanics ...

LahOrers. oo vsvecveravavsnacanaeareienaenn
Boys under 16 years

4

| #1 to $3.50 per day.

$1.50 to $1.75 per day,
| $1.25% 10 21.50 per day.
i ~ $0.83 per day.

} !

a Contract.
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CLASSIFIED WAGES IN INDIANA, BY COUNTIES—Continued.

JAY. JENNINGS. ; MADISON.
CLASS OF LABOR. , . i
}b‘(“r“ Range of wages. Eange of wages, }‘h‘:;" } Range of wages.
i B I R B

Total coneinninnnann. PP T RSO | IR | S SN . }‘
IS R0 D3 SRR G RY (R DR D P 1. B !
Bookkeepers....ooevnnannn PO, e 6 #b0permonth ... e 9 [ $118 to $206 per month.
Clerks, 1€ . veeneaecveeeeemeecaceseeeees L s T S 26 $5 to 3230 per month.
Superintendents ..o ool Lo $3perday covuivnniinnnnnnaes (T P 12 $2 per day.
Foremen or overseers 4] $2 to $3.50 per day i #2 to $3 per day,
Inspectors.......... F T D PR i
Station agents . oot
Engineers .......
Tlumlers or fitters ! $1.00 to $2.50 per day
Drillers. coooeeeniii it |
Carpenters. . . .59 per day.
Teamsters ... ........ i
50T T N
Mechanics
Laborers

RUEH,

Num-
ber.

i
|
CLASS OF LABOR, ‘
E Runge of wages.

|
Treasurers. .. | Bl
BoakKeepers...occeeiiein i | } i | $2 10 $3 pur day.
Clerks, male ... ‘ 2 f $1 per day,
Superintendents...... i 1 | 42 per day.
Foremen ur oversgers
5:T:) (1 {1 o g
Station agents .
Egieers ceeeeeeananrmeronerannnan
Plumbers or fitters ‘ ‘
Drillers....o.ccounn. . Rt 2 12 | #3810 $4 per day.
Carpenters i
Teamsters
Linemen............ R . . !
Mechaples oo et B | $1.95to $2.668 perday......oo e ! 4 ‘r $1.60 to $1.50 per day.
g 203 174) {3 S U 13 | $1.50 to $2 per day 20 | #L.23 per day.
Bovsunder 16 years cooevenmnnnvneniniicnaiacianoinnn, Qs . peeees lfemmenaee |

i
i

$1.50 to $2 per day.

WABASH. WAYNE.

CLASS OF LABOR.

Num-
her.

Range of wages. ! ;)e by Range of wages. Range of wagea.

Treasurers «voveeearnnas eteemamrireneaaan
Bookkeepers..cooeeeaee.n .
Clerks, male .
Superintendents . .oovooiioiiiiiiiiiiiiaan 6 | 43 per day .. 125 permonth. .. ooooeeeooo. eaeaen
FoOTemen: of OVerSeersS. cveeennnerennveens- 26 | $2.25 per day.. 2 | $25te g3 permonth ... 1 | $20 per month.
Inspeetors cecenoaee..

Station agents .. oooiiiiiiiiiiiioas R PN
Engineers coooovniiiiiiiiniiiiieei et |
Plumbers or fitters .
L 1
Carpenters. oot aicieieeaas
Teamsters ...
Linemen oo oo e

$70 to $105 per month .........] 1

’ $2.50 per day.. $2 per day.
| $1.5) per day..

Boys under 16 years ......ccccemaenn. PUR l ........ ? ............................... [ O " ........
i

i 1
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MATERIALS USED,

The total expewditure for materials in the production and distribution of natural gas in Indiana during 1889
was $1,921,072, of which $3,300 was spent in building rigs, 42,710 in drilling wells, $38,712 in operating, shutting
In, and caring for wells, 1,761,203 in pipe lines, $40,190 in fitting, $10,275 for torpedoes, and $24,182 for all other
materials,

The amount of wages paid in Indiana in connection with the natural gas industry in 1889 was $341,851, and
the amount paid for materials $1,921,072, making a total of $2,262,923. The value of natural gas used in Indiana
in 1889, measured by fuel displacement as given above, was $2,075,702.  This would indicate a loss of $187,221 as
measured by fuel displacement, and $900,451 as measured by the value of natural gas supplied. Itis probable that,
taking the whole operations of the state together, the loss was as great as this, but was more than compensated
to the state by the bringing in of new industries.

TOTAL EXPENDITURES FOR MATERIALS DURING 1889, BY COUNTIES.

B i | '
. | Operating, ‘I’ip(-, couplings, { TORPEDOES. ’
vusies, Tow, | Pufding Driling |chitting e fn bulling) Gk || Al oller
| ,for wells. pipe line. ) fl\'tlnxber.l Value. [
e SRR | Lm0 g3 | owmT2 | 1,761,208 B2 . $10,215 || #24,182
Bartholomew ..ovr i i ceceecraaeeas 93
Blackford ..o it 1,212,881
462
30|
11,861 !
Dekalb ... 120
Delaware . 69, 667 29, 451
Grant..... 55,597 ||oeeeerte e, 485 | 48,200 0 6112 Jl...d
Hamilton . 11,072 300 2,100 1,225 ! 7,922 | 200 |
Hancock. . 38,726 |l ......... 650 w5 | 31,871 | 2 |
Harrison. . ...oovire i iiiniiiniacaaanaa 100 ‘ A
B2 3 1 . 38,303 i 33,778 ‘
FLOWAT( v - e ee e eea e ee e am e e emn e neenaanaas 52,969 ‘; 27,416 !
B P R 13,660 | 8,700
Jennings ...ooninoii i 125 : :
b i P 345,041 {l.....oo... 1,000 3,867 | 324, 303 15,155 |
B 6T S OUSIPNE 13,750 {loeeen e 150 18, 000 1 | O P ‘
DN 10} DO 24,781 |lfoeeeen... 1,675 5,047 | 14,859 [rerveernenns 15 2,275 25
RUSH « oot 8850 |eoeeinenleeeeeees 1,845 | 4,469 [ooeeeeean. ; 00 1,045 | 1,000
SBEIBY e e et ee e aies 1 N IO JPRTN FORUUURUUIN SR SO ! 1 50 |leveecnaaes
THMOT oo i 14,677l ! 100 8,462 | 5,015 ||-erreeeouitiisiiinn | 6,100
Wabash . e 13,310 750 10,53 | 500 | 1,200 J %5 2 150 ” 100
R /< 833 i ...................... bevnienaanns { 465 i 100 2 B8 | 10
1 1 H

STATISTICS OF THE PRODUCTION OF NATURAL GAS IN INDIANA IN 1889.

Below is a condensed statement of the figures regarding the development, production, and consumption of
patural gas in Indiana in 1889:

Total amount received for natural gas prodnced in 1889. . . ..o iiiaiiniieeeineerceenans $1, 362, 472
Coal displaced (tons of 2,000 POURAS) . oo oo o oo ittt e e ieiae crcean cennceeeneennn 716, 461
Valite of BAIN6 oo et o e e e e e e e m e e $2, 002, 762
Wood displaced (CoTdS) ... .in it it oo it it e e ame e aaeean 44, 888
Valie 0f BAIIC couviuievirnus e ctasn tttmee e ar e cacma s cremm am e anman anes e anan $72,940
USES .
Total number of fires for cooking and heating . ..oo .ottt eae e 109,015
Total number of iron rolling mills supplied ... ... . i iaaeaaan 6
Total number of glass works supplied. ... .. ooin i it i et 11

Total number of gas companies supplied 1
Total number of other industrial estublishments supplied.._ ... ... .coiioern.an emenanes 439



NATURAL GAS. 557
WELLS,
Number of wells drilling December 31, 188K .. L o i ittt ireee ccam cae aas
Number of wells drilling December 31, 1880, . oL L e e e e nas
Number of wells completed in I8RO ..o i e
Produeing wells completed in 1839 Lo L e i
Dry holes completed in IS8 Lo
Number of wells prodneing December 31, 1888 .. ... ool e i
Number of wells producing December 31, 1889 .o oo s
Number of wells abandoned Tn IRRY L. e m e aaaa.
Total cost of drilling wells, including drive pipes, ensing, ete ..o .. .. . oo
T 0
B T T iy ) 1
CAPITAL.
Number of acres of natural gas lund:
L8 T T P R 12, 244
LSt L oo e e e e et e et imeeca et eseieece e 65, 199
Total o ovee e i el P 77,493
T T 1 B $1, (40, 218
Value of Tigs, wells, ete. .o i eaa 1, 3445, 949
Value of pipe Hnes. . oo e e it deeaac e 4, 792, 548
Value of other property and Improvements ... ce oo e et e 20, 0%

Total eapital invested in lands, wells, ete., and used in the business . ... ... ... 8205 813

LABOR AND WAGES,

Numhber of fOTemEen OF OVETSEETS . e n cnn et oo camcas eeas cmcc e aes srecemnrecnascaeemnsnnas 153
Number of mechanies ..o oo e it 324
Number of JaboTers. oo o e e e e ece it eeaceneerae e 1, 40%
Number of hoys under 168 YeATS ... oo et et it i e arce ciame eameemaa e e 2
Number of office foree, males . .. e i ema e aae 115
Number of office foree, females ... .o i e ti et 5

Totul nuber of empPloyEés. « o e o m et e et i it tcascememar e 2007
Wages puid fOTEIEN OT OVETIBEETS o vmn o i coee e e s eee e e eenaeemaas $38, 865
Wages paid mechanies ..o oo e e 97, 091
Wages paid IahOTEIS -« . oo it i i e eeim e e 134, 3388
Wages paid boys under 16 years. ... oo oo et e 160
Wages paid office foree, males. ... oo i e e 49, 287
Wages paid office force, females. ... .ooooiiiimein i e e m—— 2, 060

Total wages paid employés. .. ..o 341, 851

EXPENDITURES FOR MATERIALS, ETC,

Total amount expended in building Fig8. .o en v ome e e $3, 800
Total amount expended in drilling wells -l 42, 710
Total amount expended in operating, shutting in, and earing for wells . ... ... ... ...l 38,712
Total amount expended in pipe, couplings, ete., in building and repairing pipe lines.... ... 1, 761, 203
Total amount expended in HHHNG . cvvoniiie i e 40,190
Total amount expended for tOrpedoes .o oeen ot e i et et e e 10,275
Total amount expended for all other materinls. . ... ... . 24,182

Total expenditures for materials ......ocem i i e e e 1,921,072

NEW YORK.

The first nse of natural gas in this state in an economic way was, as is stated under “History of the use of
natural gas in the United States”, on page 507, for lighting the streets of Fredonia, New York. Gas was obtained
and used for this purpose as early as 1821.

Tn 1323 Professor Eaton measured the product of a gas spring immediately west of the village of Vernon, Oneida
eounty. Dr. P. Hays, in the New York Medical and Physical Jomrnal, some time prior to 1842 gives an account
of inflammable springs in Oneida eounty, and in 1839 Professor Hall, in a New York geological report, describes
the oceurrence of gas at Manchester, on the east side of Onondaga lake, the gas issuing from elefts in the rock. At
Gasport, on the Erie canal, in Niagara county, about 6 miles east of Lockport, Professor Eaton prior to 1842 describes
the oeenrrence of gas springs,

Along the shore of Lake Erie, in the vicinity of Westfield, Chantanqua county. gas was found and utilized as
early as 1826, The gas issued along the bed of a creek in a small ravine about 1.5 wiles north of the village, 1 mile
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east of the harbor, and not over 900 feet from the lake shore. In a report published in 1856 regarding this well it
is said:

The flow is perfectly nniform during snmmer and winter, and the gas is equal if not superior to the best quality of manufactured
gas, hurning with o bright, pleasant flawe, free from odor or smoke.  An application to the government of the United States for a contract
to supply the lighthouse at the harbor called Barcelona with this gus was accepted, and in 1828 or 1829 the works necessary for carrying
out the project were erected.

The means used for collecting and condneting the gas to the lighthouse (over 1 mile from the spring) were of the rudest and most
imperfeet kind, the gasometer being formed of the half of a fish barrel inverted over a portion of the spring and the mains consisting
of small prunp logs running to the base of the lighthouse, from which the gas was conveyed to the sunmit by an ordinary lead pipe,
supplying, without the aid of accumulation or artiticial pressure or other mechanical means save the force of the natural flow, nearly
douhle the amount of gas required for the consumyption of 140 6-foot burners, furnishing a hright, steady, unfailing light for lighthouse
purposes, a light prouounced by all to he the hest light on Luke Erie, for a period of over 26 years.

The only improvement that has ever heen ade in these works has been that of substituting a lead pipe three-quuarters of un inch
in diameter when the logs had become so much decayed as to be unfit for use. The gasometer remauins the same.

It is further reported that a company was formed for utilizing this gas.  Pipes were laid and 3,000 gas-burners
used. This gas is still used in a very small way.

The most important gas district in New York, in fact the only one which has been drawn upon for the distribution
of gas generally to consumers, is that in Allegany county. This area corresponds closely to the Allegany oil
district. 'While many of the oil wells of this district produce gas in greater or less amounts, the principal gas
wells have been found along the fringe and a little beyond the boundary of the oil-producing territory. At one
time in this district of the 102 wells owned by the Ewpire Gas and Fuel Company, limited, 73 produced oil, 4 oil
and gas combined, and 25 gas alone.

The geological horizon of the Allegany oil and gas sand, or what is commonly and locally known as the Richburg
sand, is without doubt the same as that of the main producing oil and gas sand of the Bradford region. The top
of this sand is undulating, and in many localities has excessive dips, in one case as much as 160 feet to the mile,
while the greatest observed dip in this sand in the Bradford region proper is 18 feet.

The character of the sand in Allegany is such that, while beyond doubt the supply of gas will be gradually
exhaunsted, no sndden cessation of production will ocenr. The decling will be more gradual than that of other
gas districts which draw their gas supplies from coarser and more open gas rocks. One report from a company
producing o large amount of gas states that the decline in pressure in the last 6 years has been 75 per cent and
very gradual. In the vicinity of Ceres the wells lost 33.33 per cent in pressure in 2 years. At wells in the vicinity
of Wellsville and Bolivar 2 initial pressures are reported, 350 and 100 pounds. In a year the pressure of the former
was reduced to 200 pounds and of the weaker to 80 pounds. The depth of gas wells in this district is from 1,000
to 1,500 fect.

Some of the gas from the Allegany district is piped to Buffalo, but most of it is used locally, A large amount
of it is consumed in drilling oil wells and at the pipe-line stations in pumping oil. In drilling wells it is customary
to pay so much per foot drilled for the supply of gas used as fuel under the boilers. From 8 to 10 cents a foot seems
to be the average price for a 1,450-foot well, which would be $116.

Adjoining Allegany county on the east is Steuben and on the west Cattaraugus, while directly west of
Cattaraugus is Chantauqua, All of these counties are on the Pennsylvania line. The portion of New York due
north of Cattaraugus county and between it and Lake Ontario is covered by Erie and Niagara counties, In all of
these counties some gas has been found. Steuben county produces a little shallow gas, but the district gives no
indications that it will ever become a large producer.

The Fredonia wells are in Chautanqua county, and are of but little importance except historically, The
production of gas is only about 4,500 cubic feet a day.

Little or no gas is produced in Cattaranges county, the gas used at Salamanca being supplied by the United
Natural Gas Company, whose supply comes from Allegany county, New York, and McEKean, Potter, and Butler
counties, Pennsylvania. The displacement of coal by this gas in 1889 was 11,650 tons, worth $150,000.

Tn Erie county a number of gas wells were drilled in 1889, but few were able to supply even the demands of
their owners for fuel.

The chief source of supply of gas for Buffalo, as also for Cattarangus county, is from the lines of the United
Natural Gas Company, which draw their supplies largely from Pennsylvania.

At North Tonawanda, in Niagara county, a local company was formed in 1888 for the purpose of ascertaining
if gas could be found in paying quantities. A well was drilled to a depth of 3,009 feet at N 01't'11 Tonawz}n(‘ia whieh
produced a small amount. Another well was drilled to a depth of 765 feet, the gas from :v1~11c:]1 was piped to fhe
proprietor’s residence and used by him for heating purposes. A third well was drilled to 575 feet, the .productlun
of which was also temporarily ample for a residence. None of the ventures proving sufficiently productive, further
developments were discontinued. ' . . o

At Sandy Creek, Oswego county, a local company drilled 2 wells in 1889, consumers being supplied in
December, 1889, for the first time.
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At West Bloomfield, Ontario county, 14 wells were drilled in 1889. These wells range from 400 to 500 feet in
depth and terminate in Hamilton shale. During 1890 one of the oldest wells was drilled through to 800 feet,
when the pressure was increased to 300 pounds. The gas obtained is a sulphur gas, with no indieations of
petrolewm.  The initial pressure of all wells, exeepting 2, was less than 25 pounds.  In one case it was 118 and in
another 212 pounds to the square inch, It was contcmplutul to continue drilling the 15390 well deeper, with the
hope of finding a still more productive sand.

PRODUCTION OF NATURAL GAS IN NEW YORK IN 18S9,

In the following table will be found a statement as to the total production of natural gas in New York in 1889,
The reported value of the gas produced in this state, counting as value the amount of money received for it, was
204,325, The amount of coal displaced, however, was 1.51),1‘)!) tons, valued at $530,026. This latter is therefore
regarded as the value of the gas consumed in New York in 1889. As stated elsewhere, the chiet production of
natural gas in New York was in Allegany county, the valne of gus produced in this county, measured by fuel
displacement, heing 8504,285, the value of gas produced in all the other counties of the state being hut $25,738,

Considerable ot the natural gas produced in Allegany county was used in drilling oil and other gas wells, and
anotlier large amount at oil pumping stations, This is not reported in the total of tuel displacement, but its value
is inclnded in the amount estimated as used in pumping oil and drilling and operating wells given under the
general discussion of the question of “Iroduction in the United States”

PRODUCTION OF NATURAL GAS IN NEW YORK IN 1888, BY COUNTIES.

COAL IIRPLACED.

; COUNTIES. Total value. - i

3 Tons. | Value,
e e e S
TOL « e evreaeeseeeeerereneenennes {

; AlPZANY cevrenenavoamnrmcesmaceran

{i (‘hautauqna .

i Erie ceeiiena. :

[ NEGATA oo 5 ‘

! Ontario 6,186 1,800 i 8,100
f Oswego.... 500 ‘; 150 i 730
i Steuben 2,249 1 1,000 1 4, 750
1 H !

USES,

The uses to which natural gas produced in New York in 1889 was put are shown in the following table. From
this it will appear that most of the gas consumed was in heating and cooking fires; no iron mills or glass works
were supplied, and only 11 industrial establishments.

TUSES TO WHICH NATURAL GAS PRODUCED IN XEW YORK IN 1839 WAS PUT.

] N 1
i

! Fires for Industrial

COTNTIES, ‘eooking and | establish-
i heating. ments.

{ i |
;' TOML - e ermmeeatnnsnnnines smnren e tr e nnane ] 4,362 | 1
i ANBEANY «ocencinin e aeeranane 3,392 * K]
[ CHAUEATQUA . oo ooomnmemmmarenreneraenenoaes | i R
S UG URROS 2 240 | 2
( Niagara .. e | 12 1
[ OntATIO e i 288 ‘ 1
[ OBWOZO cacmcenemoee v e menagem e aennn } 150 2
{ Steuben..eieeeecienao. Memeemeetsemeetmareamaioennn ; 50 iiiienaenn-

WELLS.

The total number of wells in New York producing natural gas at the close of 1889 was 119, as compared with
G9 at the beginning of the year. The number of wells completed in 1880 was 65, of which 55 were producing and
10 were dry Loles, During the year 3 wells were abandoned. The total cost of drilling these wells, as reported,
was 74,752, The amount paid by the producers for labor in drilling wells, not ‘including any sums paid to
contractors, who drilled by the foot, was $23,604. The amount paid for matemals under the same circumstances
was $14,256.
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WELL RECORD, BY COUNTIES.

MINERAL INDUSTRIES IN THE UNITED STATES.

! :
DRILLING WELLS. | WELLS COMPLETED 15 1559, § NUMBER OF WELLS 4 Total cost DETAIL OF COST.
PRODUCING. i Number } of drilling
COUNTILS. i S —— e alan- wells, in- S
R RS ! Decom. . Decem ! Decem. | doned in| cluding
| ecem. . Jecem- Y Pro- Dry - M- 1380, drill pipe.
i ber 31 ber 81, Total. | inee | < ber 31, sing. ete Labor. Materials,
‘; 1588.’ | 1a50. \! ducing. : holes, e { :Ltlalllb. vte. thor te ]
Total o iln $23, 604 814,95
ALlCEADY oo . %} 3, 600 5,517
ChantalqUa . ..o eoveae et iaiieciaaanas Gt Y D
b 1% T S 22 2, 500 500
0 77 D S e L R
T 1 . e S O [N 1,050 590
O Y P EP SRS ] 11, 200 6, 600 1,000
Ontario ..oeeeeeeieniii 18 4,812 2,154 2 658
OSWERO - rviminecnne e e : 2 . 3, 000 2,200 | 200
T T PO O TP 30 1 8, 781 5,500 | 3,251

a Daty by counties not obtainable.

In the following table is shown the number of wells completed in each month during 1889, together with the
number of dry holes and the number of completed wells that were producing:

WELLS COMPLETED IN NEW YORK IN 1%89.

y T;_vtigllllmr.nber l‘ N |; Number of
shialcoms | Nomber o | el
month. ’ producing.
- |
Total 63 PO o |
January ... 5 5
February 9 i |
March .. 4 3
April ... 4 1
1 £ T 2 1
JUDE c et im et cne e ] 4
5 ) 5 T IE P 11 i
Angust o 5 4
September ..o 8 7
(0703 73 13 R 3 ! 7
November 2 PO ! 5
0 TETCTE0 171 T i e L { 1

In the following table is given the number of producing wells at the close of each month from the close of 1883

to the close of 1889.

when it was 119, The table also shows the total number of wells abandoned, which was 3.

WELLS PRODUCING IN NEW YORK IN 1889.

MONTHS,

|

! Total number

)i Total number

! producing, ] abandoned,
|
December 31 69 ! 1
January 31.. T4 i 1
Tehroary 28 74 ‘ 1
5 00) 12 PN 76 e resseaencaeaas
APTIlBI. e i
BT 1 VOSSP | - S
1 June B0 o e e L PO
B L S PO IS
| RSt BL ceeerseeee ot eeoecmeemce e eee i m e e e T S S
September 30 . .ooai o e 10 e
[STT177) 175 o2 ) E MR R 103 ...
Noventber 30 108 Jeeeiiiiiiaan.
December 81 118 el

This number gradually increased from the close of 1888, when it was 69, to the close of 1339,
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CAPITAL.

The total capital employed in the development, production, and transportation of natural gas in the state of
New York in 1889 was £1,162,429. Of this amount 8298,120 represented the value of the land and $564,309 the
~alue of all other property.

The largest value of land in any one county it will be noted is in Ontario, where it is given as $132,000, while
the value of land in Allegany county, where the production of gus was very much greater, is given as $65,720.
This comes from the fact that the value of the 18 producing wells that belonged to the single company operating in
Ontario county is included in the value of the lease.  Assuming that these wells were worth #2,500 apiece, the
total value of land in this state would be reduced by 245,000 and the value of rigs, wells, ete., increased hy the
same gnount, though there would be no difference in the totals.  With this change In the reported values of the
land the same remark that has been made elsewhere regarding it will apply here. This value is very much
anderestimated, that given being probably only the amount of money paid for the lease and not the worth of the
Iand as producing territory.

The total value of the rigs, wells, ete,, as given in the schedules received, was 3169,753, to which should be
added £45,000, assumed as the value of wells in Ontario county, which is included in the colummn of the value
of land. This would make the total value of wells, rigs, ete., $214,753.  As there were 119 wells in this stute at
the ¢lose of 1889, the value of each well would be 31,805, While this is probably an underestimate, it is
nevertheless true that the average value of gas wells is not so great as that of oil wells, The reasons will be
obvious. Among other reasons, gas is a conunodity that is used as produced; it can not be stored; it is an
expensive product to transport to points of consumyption, and its value at point of consumption is not great, while
the life of the well, its production, decreases very rapidly and the tervitory is sooner exhausted than an oil
territory of equal extent. The total value of pipe lines in this state, including vights of way, was #3580,519, Ay
there were 1,783,069 feet of pipe line in this state at the close of 1859, 16 would make the value per foot laid,
including royalty, only 33 cents, which is evidently an underestimate, unless the valne of the pipe in the ground is
regarded as very much less than the actual cost. It is probable that this is the view taken.

(.)APITAL INVESTED IN THE NA"URAL GAS INDUSTRY IN NEW YORK IN 1889,

; ‘l NUMBER OF ACRES OF NATURAL GAS LAND. VALUE OF PLANT.

COUNTIES. l(ﬂJl Lﬂpit.ﬂ } TR T ] TT— T T T T
! dTotal acre. i oy o ’ | A Tre Rigs, wells, r 3 Other
i‘ : age. w‘ Owned. | Leased. : Value, | 7US0 0 lnpr ]mes i ! property.
: [ ! !
— V| U ‘t[ . . 3 et e et i . ],...m_ e e —
Total 149,870 il 538 40,937 0 $908,120 || $169,753 |  $580,519 | $114, 037
e = o oo ez | e | B
Allegany : ] 3,68 | 63,720 64,607 ‘ 103,537
L TP T T 3 g T T T T ‘ 17,500 jiocioeannen I 1, 200 1%, 300 4 3, 000 2000
o0 (PO | 169. 600 471§ 51,300 56, 800 | 56, 500} 5,000
T S S | 9, 300 l 50 || 500 | 7,950 | 50 1,000
i I i
LW oo o ce i eeae e e me e 5,000 4,864 1. | 4,400 | 600 |..oooeeiien [oeemammnnnee
Niggara 19, 650 | 300 e N 300 | 12, 000 T, 200 5111 I S
Ountario .. 154, 394 § a5, 097 | 97 25,000 1 132,000 L. ! b O R
Oswego .. 20, 500 [ 500 Lo | 5, 000 | 13, 000 Ij 3,000 | 4,000 ; 500
4 1
Steuben 53, 000 |

l : '
i 18,500 fooiiaaaed] 10, 500 ¢ 15,000 | 18, 000 | 18, 004 2000
i i o ; !

LABOR AND WAGES.

The total number of employés engaged in the natural gas industry in New York in 1589 was 357, to whom
£34,235 was paid in wages. The remarks made heretofore regarding the value of these statistics must be Lorne
in muuil when studying them. A great deal of labor employed in contract work is not included in this talde, this
Libor being that emyployed directly by the producers of natural gas and paid by them,

L&Bﬁh AND WAGES, BY COUNTIES.

. GFFICE.
i q
TOTAL. HJI“‘“EQE;,I' WER f MECHANICS. || LABOREES. e e
: i \Iulm DR
COUNTIES, e : ! B e
: | ' i . i . -
. Num- | g 1 Num- . i Num- . Num- v NUum- | oy, o
- i - H 1 o H (463 &, a o
R [ Wages ler. Wages. s Wages, e Wages. | o Wages bor, i Cage

b 7 U |

|
AMCTARY o eeeaen ; 18,408 | 1 ! 16,034
Chautangua - 2| 1096 |l i f 1,096
Eri 66 sam 1 | 1] 2,459
Lewis s samf 1] a0 £ RBL
LT LU L2 ! 460 1 720 2 m | 58 2, 095
ORWERD + oo oo P 20 13 { o 12| Lm0 e | 500
Stenben i 2, 560 [3 1] 150 f 1 i 450 'i 24 l 1, 500

35 36
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In the following table will be found a statement of the number of employés, range of wages, ete., giving the

.. classes of labor more in detail:

(‘LASHII'II']) \'\'AGEh I\’ NEW YORI\, BY COUNTIES

1 ALLEGANY. l CHAUTAUQUA, , ‘ ERIE.
CLASS GF LABOK. i Total. J T ! ; ) T Sl
" I\i):in . Range of wages. ‘l I‘i)‘("r“ tunge of wages. r‘i)‘(‘:“ Range of wages
TOtAL < eenerennenenranns 357 S b % e Co6s
Secretaries ..o.ociiiitieniaaa ; T } 2| $75 to $90 permonth ... ... L. ‘ .............................................
Clerks,male ... oo, } 4 { 3 ‘ $55 per month . P 1 360 per month,
Clerks, female .. ..............._. e B TP
Telograph operators ............ R 3 E 320 S T
Superintendents ... ... L. 5 5 5 LSO SRR PET QY «o e e e L
Foremen or overseers. ... ....... 1u \i 3 3Bt T permonth 1 %75 per month.
Agents ..o : 1 ‘\ 1o #0permonth ..o
Engincers - e, s ‘
Drildetrs. e i 10 ‘
Menatwello oo ool Hi
Leamsters oo : 13 .. !
Linemen..o.ooooiiiiii.., ) 3 & 3 1 S2perday ..o {\‘ ................................ .
Watelunen ..o, 6 i 5 | %2 perday . ! ..
Mechanies oo 33 ‘ 14 | 83 to $1.75 per dd\ ............ IS e I 4 290 per day.
Laborers...ooooeiciiiaa i u57 ]“ 7 ; $1.50 to $L.65 perday.......... ‘ IS Wi b 60 $1.50 per day.
u i
S L SOy S U SO O . ; o
LEWIS, : €NTARIO. OIWEGH.
CLas oF LABOR. T 7 T ' B ) VT
i }\b':’l" Range of wages. | :\1,‘["11," Range of wages X }i:;" i Range of wages | 2\1}.1;' Range of wages
Total .. ! |
Seeretaries. .. ..oveiioiann.. z  £83.93% per month.
Clerks, maloe ... !
Clerks, female ... ....... ‘ .
Telegraph operators .. x
Superintendents .......... i .
Foremen or overseers..... ; ‘ $50 per month.
Agents ...oeoooiiiiiiaon ! !
Engineers ccceeoivevinnnan j 2 | $3.%5 per day
Drillers.......... [ i 2 SLT5 per day \ 8 ‘ S0 perday..ooav.o...
Men at welloooaoooooioian, 2| S225 per day..eeeoiiaaa. 1 1 1 330 permonth ...l !
Teamsters -.coooovvennn.n. l .................................. ‘1 13 l $3.25 per day..ceaceeennn ‘
Linemen...o...ooianiian. T e S L ITTTEPTPE |
Watehmen............... ; .................................. l ........ j’ .......................... | )
Mechanies oo ... R AL OT TSR EOPONP ' 2 i $2.95 per day..cccceoen.. | 12 ] $2Per day -veenannnn.. : 1 ! $37.50 per month.
TLaborers 34 \ 3150 per day..o.eeneann. ! 60 ‘L $1.50 perday............ i 24 *i $1.50 per day.

The total expenditures during 1889 for material in development of gasterritory and production and transportation
of natural gas werve $511,141, This is very nearly equal to the total value of the gas, measured by the coal displaced,
and two and a half times the total value of production measured by the amount of money received. T]u-
explanation of this apparent discrepancy is that in this statement of total expenditures for materials is included
the expenditure at 2 number of wells drilled during the year that were not producers, and also a large amount spent
inlaying pipe lines, all of which is charged to expense for materials in 1889, on which returns will be expected for a
unumber of years.
TOTAL EXPENDITURES FOR MATERIALS DURING 1889, BY COUNTIES,

4511, 141 131, 144

- e e 2 e B _."7 T ‘( T T T R R ST S R
i .I'qw coup- | 1 TURPEDOES, - i
Operating, | lings, ¢ i -
al | Building | Drilling [shutting: m.\ in huil m"( Used in | ‘ i Allmher
COGUNTIES. ‘ Total. 1 "rigs. wells. |and caring | and repair | fitting. | oo 0 { materials.
i 1 for wells. ; mit ]»31)0 i i her. Value {
i | ‘ ine. l i !
- S R -
i \ B

! 9,084 4
6. 500 [

im 490

56, 325

Lewis ... I i -
Ningari ..... PP 4,350 850 BUbu B0 ] 180 e
" Ontario . L ' 48 546 LA | LT e 26 07
reveno ’ TR a0y © 0 2.500 | L oo 500 1 i
CBWOED <o et Uy 1 ! ) o | j { 6o
5534 F:1 N P SO i Iy O i ;
LT 17} | P 15, 534 I 500 1 . | i i i |
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STATISTICS OF THE PRODUCTION OF NATURAL GAS IN NEW YORK IN 1889,

Below is a condensed statement of the figures regarding the development, preduction, and consumption of
natural gas in New York in 1859

Totul amount received for natnral gas produced in I889. ... oo .o olaiiioo... $204, 825
Coual displaced (tons of 2,000 DOUNAS) ~oen v o e i e et 130, 159
Value OF 8AI6 - oo i ettt et teieiimaaai e anae _$530, 026
‘ USES.
"Total number of fires for cooking and heating ... ... ... ... ... . 4,362
Total munber of industrial establishments supplied. ... . . il
WELLR.
Number of wells drilling December 81, 1888, . o i i i aea e b
Number of wells drilling December 31, 1889 . . e 12
Numher of wells completed in I8 o oL G
Producing wells completed in 1889 . ... . L 55
Dry holes completed in 1889, oo . e e 10
Number of wells produeing December 31, 1888 ... oo i e 69
Number of wells producing December 81,1889 L. o i i e cee e 119
Number of wells abandoned in 1889, ... .. e e e :
Total cost of drilling wells, including drive pipe, casing,ete. ... ool 274, TH2
oD 0T o et e e et e e et e e et et e e m e am e a e e a— e eyt anan S35, 604
1 0 T L g F1.4, 256
CAPITAL.

Number of acres of natural gas land:

L 1Y R 333

B T g 49, 337

Total vAlE OF AN e n . oe o e emee e oo e e e e e e e e e e e $208, 120
Total value of rigs, Wells, Cte. oo e e i i e 169, 753
Total value of pipe Hnes. . oo et reire e e e 580, 519
Total value of other property and improvements. .. oo e oion e i teeeaeees 114, 037

Total capital invested in lands, wells, ete., and used in the business ....... ... ... 1,162,429

LABOR AND WAGES.

Number of fOTEINEN OF OVETBEIB <o cene cene cecems cmce e e acemvean samc cacaraeaaenoananes 11
Number of mechanies ..ot i e en e cee e ey ane e 37
Number of JabOTers - .. oot e o ettt e cca e ctacee e aaa 296
Office force, Males. ... oo it i e e e i niie e mere i e maae e 12
Office foree, femnales . o oo oot e e e e e e et i i maece e 1

Total number of eIPlOFE8. .o v e et e e e i e e e e 357
Wages paid TOTEMEN OF DVETSCETS . oo it et e crmcms et s s mmmseer e cmvne nnes &4, 152
Wages Paid weehanies - .o e e e 4,443
Wages paid JDOTEIS . ..o oot e e e 17,687
Wages paid office force,males ... .o i 7,868
Wages paid office force, females ......ooooon it 55

# Total wages paid emplOFeés ... oo m e e iaao s eeae et e e e 34,225
EXPENDITURES FOR MATERIALS, ETC.

. Total amount expended in bullding Tigs ..o oo e #17, 556
Total amount expended in drilling wells ..o e 22 485
Total amount expended in operating, shutting in, and earing for wells ... ... .. .o 5,810
Total amount expended in pipe, couplings, ete., in building and repairing pipe lines .._.... 131, 144
Total amount expended in StEng oo el 16, 094
Total amount expended for TOTPEdOES. v n o mn e e e e e 2, 33()
Total amount expended for all other materials ... oo ieimmiiiiin et 318, 022

Total expenditures for Materials ... .. .oecreancieeaiae oo ccmae e s 511, 141
MISSOURI

There have heen quite extensive explorations in this state for natural gas, but none of the wells sunk have
yvielded considerable quantities of the fuel, and the probabilities now are that it will not be found in commereial
guantities.

Quite a number of gas springs are known tn exist in various parts of the state, especially in the vicinity of
Saint Louis, in the eastern part of the state, and Kausas City, in the southwestern gection. Im Saint Louis, near
these springs, gas has been obtained in limited quantities in a number of wells, most of it comning from either the
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glacial or alluvial drift, but in no case has gas been obtained from rock reservoirs such as those from which the
commercial gas in Pennsylvania, Ohio, and Indiana is obtained.

The nataral gas in the neighborhood of Saint Louis, to which the most attention has heen directed, was that
of the Cotton Compress Company. This gas was fivst struck in 1875, at the bottom of a driven well some 27 teet
decp. The supply at first was comparatively abundant for a shallow well, but it soon diminished, until it was ouly
sufficient to illuminate the engineroom. In many wells drilled in Saint Louis to obtain water for the breweries
pufts of gas have been found at depths varying tfrom 200 to 1,500 feet.

The existence of gas springs in Kansas City has also been known for many years, and gas is frequently found
in connection with the digging or driving of wells in this neighborhood. Quite a number of wells have been drilled
in this neighborhood with the hope of obtaining a supply of gas. In a well drilled in the BExcelsior brick yard a
flow ot gas was obtained at 180 feet; in another well, on Seveuteenth street, at of 344 feet; in the Kellogg well,
near the natatorium, at the depth of 810 feet, and in other wells at depths from 250 to 800 feet, gas having been
found at the latter depth in the Tustin well, which is the deepest drilled in Kausas City, it having been sunk to the
deptl of 1,700 feet. , '

The only gas that was obtained in Missouri in eommercial quantities in 1889 was from Kansas City, Jackson
county. The depth of wells is about 480 feet. The sand from which the gas is produced is a veddish sandstone
from 10 to 40 feet thick, containing occasionally a thick, black oil.  The rock seems to be somewhat similar to that
in which oil and gas is found at Paola, Kansas.

Natural gas was supplied to the power house of a cable company at a rental of 31,000 per 100 horse power per
annum, Furnaces were supplied for $75 per year, and an 8-rooin house at 2100 per annum,

STATISTICS OF THE PRODUCTION OF NATURAL GAS IN MISSOURI IN 1889.

The statisties of the production of natural gas in Missouri in 1889, so far as the same eould be procured, are
as follows:

Value of natural gus supplied and nsed. ... .o oo i i e $27, 825
Coal AISPIACEL (TOMS) « o et et et e et e ee o e e e e e e e e e aaa e 11, #59
Value of BAME o oo oee e et e e e e e $35, 687
Number of fires for cooking and heating ... ... o ... 339
Number of industrial establishments __... ... .. 2
Number of produeing wells completed. .. oo oo e e araa 14
Number of dry holes completed. ..o o e i 5
Total number of wells completed during 1880 ... .. Lo e 19
Number of producing wells December 31, 1888 .. il 5
Number of producing wells Decernber 31, 1889 .. o i 13
Number of wells abandoned in 1889, . ... . i 8
Total cost of wells completed in 1889 ... ... L. $30, 000
Value of Tand - oo it i e e et emmeem e aanas $176, 800
Value of rigs, Wells, et «oon oo e o e i 90, 800
Value of pipe nes. ... oo e i i et iee e v eaeaas 44, 200
Value of other Property . ooco et e oottt e e 1,500
Total capital invested in the natural gas industry in 1889 ... .. ... $313, 300
Numher of persons employed (excluding contract work) ..o ool 2
Total wages Paid emPloYE8 oo e e e et e $85
Total amount expended in building rigs. . oo i F300
Total amount expended in pipe, couplings, ete., in building or repairing pipe lines ...._..... 12,200 N
Total amount expended for all other materials ... .. .o ... 1, 500
Total expenditures for materials ... oo ol el 14,200
KANSAS,

The only district in Kansas in which gas has as yet been found in sufficient quantities to justify its nse is in
the counties along the eastern border of the state, in Miami, Linn, Bourbon, and possibly others. Gas has also
heen found in Washington and Marshall connties, on the Nebraska border, and it is possible that it may be found
in the shales and sandstones of the western part of the state. 1t is in the eastern tier of counties, say from Atchison
to Cherckee, and especially. in the 3 counties above named, that we are to look for commercial supplies of gas.

The surface outerop on the eastern border of Kansas has two lines of demarcation, forming three distinet
geological divisions. The first line oceurs near the extreme southeastern corner of the state, where the outerop of
the subearboniferous strata is bounded by a line drawn from northeast to southwest parallel with the Ozark range
of mountains. To the north and west of this line the lower coal measures form the surface rocks and extend north
until near the east center of Miami county, where another line of demarcation occurs between the lower and upper
series of coal measures, which trends southwest parallel to the former; thence the upper coal measures extend to
the north line of the state and west to the Big Blue river. ~The dip of the rocks in all this region trends about dne
northwest, or in the direction of a line drawn at a right angle with the Ozark uplift, and amounts to about G feet
per mile when following the true direction of the dip.
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Though gas had been found in prospecting for oil and had been noticed escaping from springs as early as 1864,
and again in 1874, it was not until 1882 that what could be termed a gas well was struck at Paola, in Miami county.
In 1365 the Saint Louis or Ernstein Oil Company bored two wells for oil some 10 miles east of Paola. The tools
wers lost at 700 feet, the wells showing some oil.  In 18582 a well was bored on the Westfall place, near Paola,
whicl gave gas in considerable quantity. Quite a number of wells have since heen bored near the towi. '

The Paola district has been so thoroughly discussed in connection with the report on petrolenm in Kansas that
it need not be reported here. It is sufficient to say that most of the gas used in Paola is produoced from wells near
the town, the pressure of gas in the original field, some 7 miles from Paola, net Leing suficient to furce the gas
through the pipe line to the point of consumption. Tt may be said that the wells in this distriet ave shallow wells,
the gas sand being reached at from 300 to 400 feet.

Possibly the most important developments in connection with the production of natural gas in Kansas have
been in the vicinity of Fort Scott, Bowrbon county. Over 30 wells have been drilled in this town or its vieinity,
gas having been found at various depths, In well No. 1, on the Stewart farm, in Fort Seott, which was drilled to
a depth of 281 feet, gas was first struck at a depth of 25 feet. At a depth of 192 feet 10 inches another gas rock was
struck, in which gas was found; and the third horizon was in a coal bed at a depth of 277 feet 3 inches.  The higher
and lower gas veins amounted to nothing, the middle one being that from which gas is obtained. The gas sand
is loeated in the lower coal measures.

The gas when first struck shows a pressure of about 75 pounds.  Water soon makes its appearance, and the wells
gradually cease to be of value. The gas belt extends through a strip of land about half a mile long and about
1,500 to 2,500 feet wide.

- The gas is gradually giving out in this section. That furnished by the Fort Scott Gus Company, which had
1 well in 1889, is a mixture of coal gas and natural gas, and is sold at 50 cents per 1,000 cubie feet.  In 1887 and
1888 12 wells were used to supply this town, but all have since heen abandoned.

Some gas has been found in Kansas City,  Quite 2 number of wells were put down in this town, some producing
gas and some oil, and are about 400 feet deep. .

In Labette county a well was drilled in 1881 which has been yielding a supply of gas sutficient for 1 house ever
gince. This well is 763 feet deep. The rock penetrated was limestone, with thin layers of sandstone. The first
vein of gas is found at a depth of 203 feet, the second at 449 feet. The gas pressure is as strong now as when first
struck. A few domestic fires are supplied.

(Gas was found in a gray shale at a depth of 1,230 feet at Lyons, Rice eounty. The flow, however, was not very
strong, and it has not been utilized.

There is also 1 well at Iola, in Allen county, which supnliad some 25 domestie fires in 1889,

STATISTICS OF THE PRODUCTION OF NATURAL (A8 IN KANSAS IN 1589,

The statistics of the production of natural gas in Kansas for 1889 are as follows:

Value of natural gas supplied and used.... .. oo e eee i $13, 660
Coal displaced (TONS) . . oo oo e e e it e teesiaca e e —mns 4,538
Value of 88IN€ .. ooe o e e e, e reeen e $15, 873
USES
Number of fires for cooking and heating .. ... .. i re e 798
Number of industrial establishments supplied . ... o i e e e 2
WELLS.

Number of producing wells completed............. e e e e e mmmeeaeimaaee e 14
Number of dry holes completed . .... R g 2

Total number of wells completed in 1889 - o e cee e e 16
Number of wells producing December 81, 1888 ..ot ae 5
Number of wells produecing December 81, 1889, .. .. oo e e 25
Number of wells abandoned In 1889 . ... ot it i e it e i e 2
Hotal cost of drilling wells, including drive pipe, caging, ete., in 1889 .. ... ..., .. $9, 800
77712 L P 46, 450
Mt ET A  c e e e e ecmrn e smanane smme e mma wama e e e eemmmn e aseaneranennms $3, 350

CAPITAL.

Number of acres 0Wned . ..o .o e e aesa v case e eam e aanamome cmna 2
Number of 2cTes8 188880 . v o verece cree caen o cre coee cmte cmoe amm e e aevere e camman e 2,000

Total number of acres of natural gas land . ool 2,002
Value of natural gas Jand. ... oo e $10, 200
Value of 1igs, Wells, e10. «nuoen cnacmcein s imeeamseneceermamca s ammecrmmmm e ceenee mane e 22, 500

97, 200
100, 100

Value of pipe lines.. .........._..
Value of other property

Total eapital invested iu natural gas industry in 188). ...l caeaanen 160, 000



566 MINERAL INDUSTRIES IN THE UNITED STATES.
LABOR AND WAGES.
Total number of empPloFes. .. ..o oottt e e e e e e 3
Wages pald employes .o e e e $2, 100
Number of meehanies. ... oo oo 1
Wages pald meehanies .o $900
Nunbher of TADOTerS . Lo ot o e e e 1
Wages paid Jaborers ..o e £200
Number of office FOree. . ooooo o e e 1
Wages paid office Joree...oooo oo $1, 000
EXPENDITURES T'OR MATERIALS, ETC.

Amount expended in Duilding rigs ...l . $4, 500
Amount expended in deilling wells « oo oot e e 6, 500
Amount expended in operating and caring forwells. ... ... ... ... 1; 800
Amount expended in pipe, couplings, ete., in huilding or repairing pipe Ynes. ... ... ... 1, 555
Amount expended for torPedoes . ... oo ie ot e e e L 350

Total expenditures for materials in 1889 . ... oL o i e e 14, 703

CALIFORNIA.

Though natural gas has been found in many parts of the state of California, it is only in the neighborhood of
Stockton, in San Joaguin eounty, and in the oil regions of sonthern California that it is produced in commereial
guantities. In southern California it occurs in connection with the petroleum, and all the capital, lubor, ete., is
reported as expended in relation with the production of 6il. It is estimated that in this section the amount of gas
used is equal to some 20 tons of coal for every day in the year, or a total of 7,300 tons. This coal would be worth
some $10 a ton, making the value of natural gas produced in southern California in 1889 $73,000.

Natural gas has been known to exist in Sonoma county as early as 1859, and at oue or more wells the gas hias
been collected and used for domestic purposes.

In Contra Costa county natural gas has been observed to bubble up in several mineral springs, and it is also
said that it has been found in considerable quantity at Nicasio, Marin county. The gas found near Kelseyville,
Lake county, has been used to make steam, and gas has also been found in certain localities in Solano, Sacramento,
Tehama, and Mendocino counties, but not, so far as has been learned, in. any commercial quantities. In San
Joaquin, in the vieinity of the city of Stockton, in Humboldt, and in Los Angeles counties occurs the gas which
has been used commercially, The gas found in Los Angeles and Humboldt counties has chiefly been in the
sinking of oil wells. The wells on Oil creek, in Humboldt county, sunk in 1866, have since constantly given off gas,
and wells sunk in other parts of this county about the same date and sinee have given continuous flows of gas in
some guantity, but from none of the wells in Humboldt county has the flow been sufficient to supply more than two
or three burners or to furnish a dwelling house with fuel and light, and that but for a short time.

By far the most important gas-producing district of California, however, is in the neighborhood of Stockton,
in San Joaquin county. In the vicinity of this city a large number of artesian wells have been bored. The first of
these, the celebrated Court House well, was bored during the years 1854 to 1858, The water coming from the
bottom of the well (1,000 feet) brought up with it considerable gas. Quite a number of wells have been bored in
this neighborhood, nearly all of which produce gas to a greater or less extent. A well in Castoria township bored
in 1883 to a depth of 1,140 feet discharges considerable gas, which is collected in a tank and msed for lighting,
heating, and cooking in the house of the proprietor. The supply of gas is very much more than sufficient for the
purposes named. At the old water works enough gas is collected to cushion the pumps, and at the new water
works all 3 wells carry gas. The gas from well No, 1 is passed over gasoline to enrich it in carbon, and is used for
lighting the engine room. Altogether 11 ordinary burners are in use, the gas being used directly as it comes from
the well. The gas from wells No. 2 and No. 3 is not used. The McDougald well produces a large amount of gas,
By actual measurement it registered between 7,000 and 8,000 cubic feet per 24 hours. About 14 miles west of
Stockton a well was sunk to a depth of 1,435 feet in 1883 and quite a copious flow of gas was struck.

In December, 1883, the Standard Gas Light and Fuel Company was incorporated at Merced, with the object
of developing natural gas in the San Joaquin valley, and in the summer of the next year the California Well Company
was organized at Stockton for a similar purpose. The Crown Mills well, an old artesian well, was bored out and
sunk to a depth of 1,220 feet, when a large flow of gas was discovered, showing by careful measurements 18,000
cubic feet in 24 hours. A well bored by the California Well Company near Stockton gave a total of 81,000 to 82,000
cubie feet in 24 liours.

In Los Angeles county a considerably greater quantity of gas has been found than in Humboldt. At the
Puente wells the gas issues from the wells under a very slight pressure. The quantity is small, and it is drawn
directly from the wells to the furnace. As an experiment the gas escaping from No. 5 well was cased in tight,
when the pressure increased to about 100 pounds per square inch. Tt is a remarkable fact in connection with the
gas in these wells that it continues to escape from the petrolenm for some time after the latter is tanked, and it
also appears that the gas thus evolved is capable under some circumstances of redepositing a quantity of liguid
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petrul@nn. In Pico cafion, in this same county, theve are 2 wells, known as Pico No. 12 and Pico No. 13, the first
of’ which pumps about 18 barrels and the second some 40 barrels a day. These produce a larger quantity of gas
than any other wells in this oil section.
The following is an analysis of the gas from a well of the Stockton Natural Gas Company:
ANALYSIS OF NATURAL GAS FROM THE WELL OF THE STOCKTON NATURAL GAS COMPANY,

PER CENT.

DAY N T N &3, 00
o geny e e L 0G
L 0. Ui
Carbonie dioXTAe L e e e e e e 0,65
Carhonie oXidue oo i e e e e e e e Truee.

B O \:—1:{:

At the close of 1880 there were 6 producing wells in Calitornia.  The Asyhin well, for which the legislatnre
appropriated $40,000, was boring.  The Stockton Gas Light and Heat Company was boring o well adjacent to the
Haas well.  Stockton county was also drilling a well. The Stockton Gas Company, which owned the Haas well,
was putting down o second, and an additional well was being drilled on San Joaquin street, and others were to be
driiled.

The wells actually in operation in San Joaquin eounty in 1889 were the Northern Natural GGas Company's well,
which was supplying 10 domestice fires; the Crown Mills well, which was produeing trom 30,000 to 40,000 cubic feet
of natural gas a day, and which was used in lighting the mills and for fuel in the flour mills of the company awning
the well; the well of the Citizens’ Natural Gas Company, which was drilled in Deeember, 1859 the Haas compuany's
well, which is reported as producing 29,200,000 cubic feet in 1880, supplying only 5 demestic fives; the Paper Mill
well of the California Paper Company, producing, as reported, 4,380,000 cubic feet ot gas, of which ahout oue-half
was consumed in useful work, and the Saint Agnes Academy well, which supplied S domestie: fires,

STATISTICS OF THE PRODUCTION OF NATURAL GAS IN CALIFORNIA IN 1589,

The statistics of the production of natural gas in California in 1889 are as follows:

Value of natural gas supplied and used. .o oo e ree e $12, 680
Coal displaced (TONS) . oo i i i e e e e 3,517
Valne 0 BUIG. cvnn cer e ee et i e et teme cemeneemeee aenr rne e nae snenseanae  F12, 68O
USES.
Total number of domestie fireR ..o ..o i iaiae e aieaa e 23
Number of industrial establishments supplied .. cvree o onin i e it i raccacemnes 5
WELLS.
Total number of producing wells completed in T80 . L i 1
Total number of wells producing Decemlier 31, 8BS ... ..o i meiaaeas b
Total number of wells producing Deeember 31, 1889 . L L. oo i 6
Total cost of drilling wells, including drive pipe, easing, ete., in 1889, . ... ... - $5,135
CAPITAL.
Number of acres of natural gas land owned . oo i e et 6
Value of natural gas land ... oo e ieien e cnemee e $1, 900
Value of vigs, well, et oo oo i e e eeaeae e $49. 635
Value of PIPe HINes o v e o e e e e e e it ctiaicieaceeceeeaaeaas #215
Total eapital invested in natural gasindustry In 889, .. ... ...l 01, 750

The total expenditure in 1889 was $90 for building and repairing pipe lines,
TLLINOIS.

Gas has been found in Illinois in the following counties: Champaign, Lasalle, Bureau, Livingston, McLean,
Dewitt, Macon, Coles, Clark, Montgomery, and Madison, having been first discovered at Champaign in 1853. No
field of importance has been developed in this state. The most important wells are at Urbana, Champaign
county, Mendota, Lasalle county, and Litchfield, Montgomery county. The Illinois wells, as compared with the
great wells in Pennsylvania, are shallow, occurring for the most part in drift, and, though some have yiclded gas
fur years, they are gradually giving out.

The most important gas territory until recently was at Litchfield, in Montgomery county. In this place gas
and oil were found at a depth of 650 feet, below the lower coal measures, bordering on the devonian. Gas was
first discovered in this place in 1882 and was piped into Litchfield in the fall of 18835, some 4 miles of pipe
being laid.

In Randolph county the Sparta Natural Gas Company, which had 1 well prior to 1889, drilled 2 wells in that
year, one being dry and the other productive. The depth of the wells is from 848 to 864 feet. A small amount of oil
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wasg found in each well before reaching the gas sand. It is quite heavy and black, resembling the West Virginia
Iubricating oils, The gas from these wells supplied 400 domestic fives and 3 industrial establishiments.

At another point in Randolph county gas was struck prior to 1889, and was still producing in the census year,
Other drilling was done in this county without success.

In Lasalle county, near Streator, gas has been found in quite a number of wells at a depth of about 100 feet,
but it has not been utilized,

Near Mendota, in the sane connty, 20 wells were sunk in 1888 by the Mendota Natural Gas Company.  These
wells were drilled to a depth of 160 to 260 feet. Gas was found in all of them, but 17 of the wells gave out at
intervals of from 1 to 2 months after gas was struck and the leases reverted to the owners. 3 small wells
continued to produce, but only sufficient to supply the residences of the farmers on whose land the wells were
drilled. The gas was found in pockets or layers of sand or gravel in the drift or bowlder clay.

In Whiteside county, at Rock Falls, a well was drilled to a depth ot 1,014 feet without securing gas,

At Vandalia, in Fayette county, a well was sunk to a depth of 1,150 feet, when it was abandoned, there being
no indications of gas-bearing rock.

STATISTICS OF THE PRODUCTION OF NATURAL GAS IN ILLINOIS IN 1889,

The statisties of the production of natural gas in Illinois in 1889 are as follows:

Total value of natural gus supplied and nsed._ ..o s §5, 608

Coal AISPIared (FOIBY « ot a e e e et et et e et e e et e e aae s 7,216

VAlNE OF BUIIG +eu oo e e em o et et e e e et e et e e b emm e aeaae e e $10, 615
USES.

Number of fires supplied for cooking and heating. ... ool - 940
Number of industrial establishments ..o im e e iaee - 20
WELLS.

Number of producing wells completed .o ooevreme oo e e 2
Number of dry holes completed. .. ..o e e e 2

Total number of wells completed in 1889 ... o i e 4
Number of wells producing December 31, 1888, .. .. oo i 9
Number of wells producing December 81, 1889 .. oo oot e 10
Number of wells abandoned in 1889 ... ool il o e 1

CAPITAL.
Number of 2eres 0Wned ..o vrrecumree e aene - G 44
Number of acres leased ..o o oo e e e e et 19, 000

Total number of acres of natural gas land. ..o oo ir i 19, 044
Total value of Tand ... i et e ettt seame e ceare e e $3, 200
Value of Tigs, wells, ebe .o e e 23, 620
Value of PIPe HIeS . ene i et e i e e e cies e e eas 18, 400

Total capital invested in wells, ete., and employed in the business ............ R 43, 220

" LABOR AND WAGES.

Number of fOreImen OF OVEIBET . - o ov.uvans semmce ceecvn cmemcomm e crosermsaemamanme s amennns

Wages pald fOremen oT OVETSEEIB. .. ox oo e nm e e o e o $750
Number 0f TaDOTEIB . oot oo e e ee e et mae mmancee e mm e e v e e s 3
Wages paid laborers $172
Number of office Foree (IMales) .o ne oo m oot e e e e e ns 1
Wages paid offiee TOICe - on oot o e e e %300
Total number of emPIOYES .o\ e e e e e e e 5
Total wages Paid empPlOyés. oo oo o e e e $1, 222

EXPENDITURES FOR MATERIALS.

Total amount expended for materials in operating, shutting in, and earing for wells........... #1,600

Total amount expended for materials used in building and repaiving pipe lines ... ..o __...... 16,000
Total amonnt expended for materials in 1888 ... ...oerioimiiiiiii 17, 600
KENTUCKY.

he chief soarce of supply of natural gas in Kentucky is from Meade county, in what is known as the
Brandenburg distriet. Some gas was also found in 1889 in Henderson, Breckinridge, and Daviess counties. The
first well drilled in Kentucky which produced gas in any considerable quantity was the Moreman well, drilled in
1863 on the Moreman farm, near Brandenburg, Meade county, not far from the Ohio river. Quiteanumber of other
wells drilled for oil about the same time or later produced considerable quantities of gas and brine. In 1872 the
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Moreman Salt Works was established, and the gas from the well utilized to make salt from the associated brine.
But little use, however, was made of this gas until discoveries in 1885 and 1886 in southern Ohio and Indiana
caused greab interest to be developed in searching tor natural gas in Kentueky., Most of the wells sunk outside
of Meade and the counties named above proved unprofitable, but they contributed facts of value regarding the gas
and oil horizons in Kentucky.

As the Trenton limestone was the horizon in which oil and gus were found in such quantities in Olio and
Indiana, the discassion regarding the oil and gas strata of Kentueky had reference to this horizon.

The elevation or depression of the base of the Trenton above or below sea level is found in the following table,
tuken from an admirable article by Professor Moritz Fischer, of the Kentucky geological survey, published in the
Natural Gas Supplement of the American Manufactuver. It is from this article by Mr, Tischer und from a paper
by Professor Edward Orton that information regarding the gas-bearing strata of Kentucky is obtained.

DISTANCE OF THE BASE OF THE TRENTON LIMESTONE ABOVE OR BELOW SEA LEVEL
IN KENTUCKY.

LOCALITIES. I Feet, Temarks.

Cinelnnati . ..o e 308

Lexington «coooceeeeni e e meaa s 154

gl Bridge oo 765+ } | Near arch of the {Jincinnati anticlinal.

Harrodsburg. ....... . . 0924 !

DIANVIIIE <+ v e eeee e e i e n oo naaaas 7204 )|

Lonisville ..ot .o GB4— -

et I T | et opeol e et anilina
36+

3 21131 1) o AU OP LU 4054 | West of arch of the Cincinnati anticlinal.

it B BP0 | L

The oil and gas bearing Trenton limestone of northern Ohio and Indiana is covered by 350 feet of Utica shale,
a formation entirely wanting in Kentucky.

A little heavy, dark oil, with weak brine, has been found at a depth of 70 feet near Lexington, Kentucky,
in Trenton rock., Near North Middletown, Bourbon county, Kentucky, a well in Lower Hudson 98 feet deep
yields 100 gallons of good lubricating oil per week. The oil is black, and has a gravity of 233° B, The Lower
Hudson west and northwest of Cincinnati gives promise of a fair supply of low-pressure gas. A weak flow is
obtained in Lewisburg, near Covington, and lately productive wells have been found near Cincinnati, in Cheviot, at
Lavwrenceburg, and Aurora, Indiana. This horizon is likely to be found in the river counties west of Covington,
and may prove quite remunerative. Weak flows of gas have been obtained from: wells sunk in the neighborhood of
Louisville on both sides of the Ohio river. Data obtainable are not sufficient to locate the horizon or produective
formation., It would seem to lie in either upper or middle Hudson, at least for the Third street well, Louisville,
and the wells located at Old Deposit, near Louisville, one of the latter giving a flame 20 feet high, The flow
increased since gas was first struck. The Clinton and Niagara distriet has been penetrated by a number of wells,
but gives no encouragement to the prospector. These wells being near the outcrop of the formations, their evidence
is not conclusive.

The black shale is the most promising oil and gas horizon in the state, having an average of 10 per cent of
bitumen. This shows an enormouns amount of hydrocarbons stored in it. The following data were furnished by
Major William T. Davis, of Louisville, Kentucky:

SECTION OF MOREMAN WELL, BRANDENBURG, MEADE COUNTY, KENTUCKY.

K -
LOCALITIES. | Feet, { Remarks.

Saint Lonis. coooee oo 50 G 1 st bri 1 k 1564 4 it

- = as and strong brine; well sun ; flows with

KeoRukt «oooneniioi e 450 undiminished foree. '

Lick shales. ccoeveremi i &

SECTION OF DOE RUN WELL, ROCK GAS COMPANY, NEAR BRANDENBURG, MEADE
COUNTY, KENTUCKY.

LOCALITIES. | Feet. | Remarks.

59
Keokuk N }] Gas and strong brine; daily flow 1,000,000 cubic feet. |
Lick shales 152,
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SECTION OF MAJOR DAVIS WELL, TOBACCO LANDING, HARRISON COUNTY, INDIANA,
5 MILES EAST OF BRANDENBURG, KENTUCKY,

Keokik ..o e ica e | Gas and strong brine, measured by Mr. Ashburner,
! showing a daily flow of 805,000 cubic feet; How in-

LOCALITIES. \ Feet. ‘ temuarks,
i
!
| _
i creased slightly sincee.

Lick shales..........

, .Th‘ese are constant wells, and the fleld deserves careful attention as the most promising source of a supply for

Louisville.  Adjacent to the Cumberland anticlinal mueh oil has been obtained from the black shale, Wells 100
to 250 feet deep have sometimes produced 300 barrels a day.

-The gas from the Meade county field is a shale gas, its source being the black or Ohio shale, which under
various names has long been known as o gas producer. It is from this horizon that the gas from Fredouda, in
western New York, is obtained.  Wells have been drilled by the hundreds along the Tuke shore in western New
Yorl; and Olio in seareh of gas for househokl use.  There is not a single township along the line of the outerop of
this formation, from Silver Creek, in New York, to Huron river, in Ohio, in which wells have not heen drilled for gas.
Erie, in Pennsylvania, and Conneaut, Ashtabula, Painesville, and Cleveland, in Ohio, may be all named as places
using gas from this horizon.

While the Mewde county gas is, without doubt, derived from the black shale, agreeing in composition with the
gas from these measures in the Ohio field, Professor Orton points out that all the important conclusions as to the
characteristics of shale, as drawn from the experience with the gas from New York and Ohio, are promptly set
aside by the experience with the Meade county gas. Unlike the Ohio shale gas, the Meade county gas is reservoir
or high-pressure gas. Tt is associated with and driven by a salt-water column. Tts wells have attained a maximam
production of 2,000,000 cubic feet per day. They are greatly improved by the use of torpedoes. The rock pressuve
is low, it is true, but this evidently results from the shallow depth at which the gas rock is found, for the depth is
always a function of the rock pressure in reservoir wells. In the heart of the new field the rock pressure ranges
from 100 to 125 pounds per square inch, the depth of the wells ranging from 300 to 500 feet below the surface,
Again, the gas wells of this district produce salt water freely in connection with the gas, without, in all cases at
least, being overrun by it.

Commenting on these facts, Professor Orton says:

All this is confusing to a high degree. It scoms at first sight as if such an experience destroyed all possibilities of seientific o
practicul provision in the search which our cities and towns are so eagerly pressing; but u closer examination shows us that only 2
single change lLins oceurred in the character of the shale. Through the aceidents of its history it has become a porous rock, amd
consequently a reservoir for gas, oil, and salt water. AIl the other changes above noted follow at once upon the transformation of the
ghale from an approximately impervious rock to a porous rock.,

Though, as stated above, the first gas well in this district was the Moreman well of 1863, the real development
of this section as a gas-producing district began with the boring of well No. 1, known as the Major Davis well of tie
Union Gas Company, drilled in 1887 near Tobaceo Landing, on the Indiana side. A daily flow ol 803,000 cubie
feet of dry gas was obtained from this well at a depth of about 400 feet. At least 3 other wells, 1 unproduetive,
have been drilled by this company. The total production of these wells is 2,500,000 cubic feet daily.

The Kentucky Rock Gas Company has drilled a number of wells on the Fountain, McGehee, Bickerstaff, and
other farms in this innmediate district, and it is this group of wells that mainly gives character to the field.

The first well to be drilled by this company was the one known as the Bickerstaff well No. 1. It found the
shale at a depth of 386 feet, and gas was found in good volume at 392 feet. The well was completed in January,
1888, and was allowed to burn without check until March, when it was shut in. On being opened a few weeks
thereafter it was found to contain salt water. The water gained rapidly upon the gas, greatly reducing its flow,
This is a type of several wells that have been drilled within the limits of the company; in some, indeed, the salt
water making the conspicuous feature of the production.

Another and better type is represented in the Bickerstaft well No. 2. In this the shale was found at 342 feet
and gas in large volume at 368 feet. The well was torpedoed with 45 pounds of dynamite of 75 per cent strength,
and the flow of gas was greatly increased thereby. The gas proves to Dbe entirely dry, and its production exceeds
2,000,000 cubie feet per day. ‘

This company did not complete its arrangement to supply customers until December, 1889, at which time
it had 10 wells in operation, drilling none during 1889. They estimate the total production of their wells for the
year 1889 as 1,093,000 cubic feet, of which only about 10 per cent was consumed, the remainder going to waste.

The only other county in Kentueky in which natural gas was used was in Breckinridge county. About the
middle of 1889 developments were commenced in this connty, several wells being drilled, 4 of which were dry holes.

Tn Henderson county 4 wells were drilled, 2 of which were dry, the others showing a closed pressure of from 5
to 60 pounds, whiclk soon dropped to 40 or 50 pounds. None of the gas was utilized, there being no market and the

quantity thought insufficient to warrant piping.

f
I
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A well was drilled in Daviess conunty in December, 1889,  Gas was found
filled with salt water, the gas rising through it, No use was made of this gas,
In the following tables will be found the statisties of the production of nataral gus iz Kentucky by counties:

at a depth of 850 feet. The weli is

‘ PRODUCTION OF NATURAL GAS IN KENTUCKY IN 1889, BY COUNTIES.

f i
Value of | COAL DISPLACED. |
natural
supplied
and used.

COUNTIES,

Tons, . Value.

580 | 615
won o

2150 1

The gas produced in Kentucky in 1889 was used as follows: in Breckinridge county 2 industrial establishments
weye supplied; in Meade county 6 fires for cooking and heating and 2 industrial establishments were supplied,

WELL RECORD, BY COUNTIES,

t
1 WELLS COMPLETED IN 1889, e lLs | Total eost of DETAIL OF CUST.
i - Wells MrilHng wells,
COUNTIES. ‘ H 1albaluluuml. 11!:‘11‘\15"11111'1‘) F S W
Total.  |:Producing.| Dry holes. I?itl“, '31’;"}:"' 1?5(1(,‘;:;;‘“ i cusing, ete. § Labor. | Material.
’ [ ,,,,,,,,,,,,, ; .
| Total ceveenennnn. R 2 | 91 8 20 7 | 1 $26,750 | 81,500 $1,60
| Breckinridge ............... 5 | 8 2 | 2 3
[ ST L 1T T 2 2 R 1 '
" Henderson..-.eomeeeneenn-. 4 2 9 | 2 s i
Meade . o oeneanaaaenennn 18 i 31 7 20,150 feonienenineiferearanns !
COMPLETED WELLR IN 1889,
\ONTHS. (l)? tv?}:ﬁ:ﬁﬂl);f || Number of N";V"gf;' of ‘
pleﬁ%ﬁ{’h‘f“h 1 dry holes. producing. -
TOHAD - eemeiece e e eeeaa e 2 | 8 “
JaANUATY ot ettt ] : - DO ‘
B YIS S T RN SRR PRI
BN €13 | ) S PO P 1
APl eaa it i I 2 1
b £ U 2 ; .............. i 2 [
55T SR 5 | 1 + !
ULy cereii e 2 1 ! 1 }
AUGUSE - eoere e eeie e I 2
September oo v e | S PO L
OCEOBET « v eeeeeni et e eaaaee 4 ecereienen +
November - .o i 4 ! 1 4
December. covmvneiannreniennas eessaraaaaaes 3 1 i 2 }
PRODUCING WELLS.
— ot pomber Tutal unnten
1833, !
December 8Ll o ovreeuirinrirririre e e mnaramama e aaanaeae 20 feaem e
1880
January 3l..co..eooone [ 20 2
February 28 .oueririiii it e 20 e
hS 23701 ) USSR b5 T
8 ¢ 1 22 2
B Py Ut LY S TS
200 s Lo 1 PP R R T T 26 3
5 11 - 5 27 1
T8 D Lo =37 U R T T TR o N SR ;
September 30 ..o e 30 2 :
[ 76370 573 X 3 A U PR 32 eeniraa)
NOVvEmber 81 .ot iiiiieneiiaate e aaaae e 35 ! 1
B TETLT 1Y VTS0 Ui 7 | 2
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CAPITAL INVESTED IN THE NATURAL GAS' INDUSTRY IN KENTUCKY IN 188,

) NUMBER OF ACRES OF NATURAL GAS LAND. “ VALUE OF PLANT.
COUNTIES. (.;ll;l)ltt?lll ‘ " - - -
b Tetal Lo N - Value of 'Rws, w I]s . ! Oth
1 acreage. | Owned. \ Leased. and. 1 e 1‘1]:0 lines. | prnpeerlgy.
e e e S SR ! i - ?; e :
o . i i
§ T S R $2, 146, 400 19, 415 | 125,030 | $800, 7uu $041, 200
Breekinridge .o on o e et me i —————an 19,()00 3. 000 18.-&6 ‘
B 6, 800 t 1,000 2, 800
Henderson 4,100 | .; 800} B0 |eeirnennnn.n 2,050 :
ade o 117 man |l !
Mende - ovoneaannn. 2,117,500 | 15,415 VoL ; 15,415 | 909 500 || 106,100 800, 700 - 841,229
e i o \ !
LABGOR AND WAGES, MEADE (COUNTY.
EMPLOYES. E Number. Wages.
—— 1
— - - ‘~ |
L R s | a1 13, 016
FOTCMEN) OF OVETSEETS A« e oo e e vae oo mmonen v macaaeennrnaanaaas J—ﬂ 3 B 3, 3v6<(;~
Mechanies .. 14 8, 056
Laborers ... 3 520
Office, males 1 1, 080
TOTAL EXPENDITURES FFOR MATERIALS DURING 1889, BY COUNTIES.
1 ! Pi ‘ T OES i
‘ | Operating, lxpe.coup- i ORPEDOES, ;
OTNTTES . ' Building ; shotting i, | 8 ete., All other
COUNTIES. Total. { rigs. | and caring “2;'(11';},32:;’" . ‘ I materials,
| | for wells. ing pipe lines. Number, J Value. ;:
! e | i ‘
B 113 7 R $15, 644 ! $500 ! $1, 700 %6, 00: 1’ H
Brockinridge oo e e e e 330 | ] B -
HEnNUOTEOM aoevneaaraeem o caateeasciartnrrrraneamtra et enean 100
B €071 U TR e emeeeeeerrnmaeinnaaaon. 15,104

STATISTICS OF THE PRODUCTION OF NATURAIL GAS IN KENTUCKY IN 1889,

Below is a condensed statement of the figures regarding the development, production, and consumption <
natural gas in Kentucky in 1889:

Total amount received for natural gas produced in 1889 ..o v coir il $2, 580

Coal displaced (ton8). ccoenimr v rre e e eee s meemmmaamme erae s 615

Valtle OF SIINIG .« it vueevennrcne cmamas ecuomesccce e aesnssacamrosanmcaraasaan e anen $2, 580
USES.

Total number of fires for cooking and heating ...... Qg 6
Total number of industrial establishments supplied. ..o o ocoarnonmoen i i 4
WELLS.

Number of producing wells completed in 1889............... e imcesesaaenserentetnnenc anan 21
Number of dry holes completed in 1889 L. ... i e 8
Number of wells completed during 1889, . .. crr e i e e 29
Number of wells producing December 31, 1888. ..o .. i iev e 20
Number of wells producing December 81,1880 .. . oo i e 37
Number of wells abandoned in 1880 . . i e i e iea e e e 13
Total cost of drilling wells completed in 1889 ............... Ry R $26, 750
B 010 D71 N e r e e ememecamaaseasmeeemmeee e e $1, 500
L 75 Y L O L T L ETTEE TP TR RPP P TP PPELRETT T teseesasera e aana $1, 000
CAPITAL.

Number of aeres 0wned -o o oc.ioremiriineerirceaacea s camaannn e emamee e aaanan 3,800
Number of GeTe8 1emSEA .o uuer o aee secwcnceccsacaccnecacarmasenoanmasassrmsaoanaens P 19, 415

3717 RO N O [ 23,215
Total value of Jand. cuueers oo ccneiiaacm e eiaonemmsaamnnecmann et cecea s . $275, 550
Total value of rigs, wells, ete .. ooen ooenn i et ety 128, 950
Total value of PIPe iMes « ... oo it cea i tae s et e e 800, ’1'00
Total value of other property and IMProvements. .. .. coece it imnmeramniaeaaoen 941, 200

Total capital invested in lands, wells, ete., and used in the business.................- 2, 146, 400
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LABOR AXD WAGESR,

Number of foremen oF OVETSCUES ..o e et e e e e e e e et rea e e ar s 3
Number of mechanics . ... o et eae e 14
Number of Jahorers ..o i e e i 3
Number of office foree (males) ..o i e e 1
Total number of emPloyEs. .o L e e e
Wages paid fOrCHIeI 0 OVETSCETS « .o o o o et oot o ce i ce e e c i e e
? Wages pald mechanies ..o L e e i
Wages paid InhoTers oo e e
Wages paid office foree (males) oo o e i 1, U%0

Total wages paid emploxds. o i [ 13, 016

EXPENDITURES,

Budlding Tigs oo e e e et i s EH00
Operating, shatting in, and eaving for wells. ... .. i 1, 70
Pipe, couplings, ete., in building or repairing pipe lines ... ool iiLas 6, (0K
TOrPedOes .o e e e e e e e e et e aan 1,441
All other materials. ... oo e e e G, 000

Total expenditures for materials ... L e iiia e 15, 644

WEST VIRGINIA.

‘While gas has been found in some quantities in this state from the time Washington secured possession of the
“burning springs?” in Kanawha valley, most of the gas consumed in the state at present is piped from Washington
county, Pennsylvania. A great many wells have heen hored in various parts of the state, but as a rule they have
not furnished gas in commercial quantities. But little natural gas was reported as produced in this state in 1859,
and this all in Kanawha county, Gas was produced in other counties, bhut was not used, all going to waste,

STATISTICS OF THE PRODUCTION OF NATURAL GAS IN WEST VIRGINIA IN 1859,

The statisties of the production of natural gas in West Virginia in 1859 are as follows:

Value of natural gas supplied and used. ... oo o i e aeeaa. 82,000

Amonnt of coal displaced (RONS) ..ot oo n e e ere e 600

Valte OF SAMIC . u e ee e e e e e e e eeeae e ae e am eae o e e e dm e mmeemema e e aas 2, 000

TUSES.

Total number of fires for cooking and heating. ... coe oo e 5

Total number of iron rolling aills supplied (@) ..o oot i e aeaaaa 6

Total number of other industrial establishments supplied. ..o oo iin e aeeaes 1

WELLS.

Number of producing wells completed. oo oo o e e i ea e e 5

Number of dry holes completed. oo oo m e i e e amr e o 1
Total number of wells completed in TRBY. oo oo o e et 6

Total number of wells producing December 31, 1880 . ..ol 4

Total nnmber of wells abandoned. . .o . .o i 1

COST OF TIOT & o et e e e et et em e cmae e r e emm e cmaan a e ens aena e m e m . m $1, 600

Cost 0f MAteTinds o oo e et cacm e e et e meae e ama e mem e m e emeaeeecaan 100
Total cost of completing wells InINSG . oo 2,000

CAPITAL.
Total number of acres of leased Tand oo o o 218
4 > Ly I}

Value of nutural gas Tand. .o oo e e i m i 11, 280

Value of vigs, Wells, el oo n e e e e e e e 103, 395

Value of pipe HIes «o o e e ey e e 25
Total capital invested in the nugural gas industey. ool 114, T00

LABOR AND WAGES,
Number of Mechanies Lo o e e e e e e e seeinaa e e 6

#1800

Wages paid mechanics
=

a These mills procured their gas from Pennsylvania,

TEXAS.

At Dullnig’s ranch, 6.5 miles south of San Antonio, in Bexar county, Texas, a number of wells were in process
of drilling for natural gas at the close of 1889, In drilling a well prior to 1889 a small amount of gas was found,
but this was not utilized for any other purpose than in drilling other wells aud for lighting aud cooking on the
ranch. The quantity of gas was not sufficient for these purposes and drilling, so one-half wood was used.  The
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open pressare of the gas was 25 to 30 pounds; the confined pressure 70 to 100 pounds, as tested by a steam gauge.
O wells were being drilled at the close of the year 1889, but had not been completed.
It is estimated that the value of the gas used in 1889 was $1,728, equivalent to a coal displacement of 288 tons.

NATURAL GAS STATISTICS IN TEXAS IN 1889,

Number of foremen or 0VerseerS. ... .. oo e 1
Wages paid foreman (225 Aays, ab $4 0 QaY) - oee et e e $900
Number of mechanies. oo e e e 1
Wages paid mechanie (240 days, a6 $3 0 day) oo oo e §720
Number of LubOoTers . ... oot i e e e 1
Wages paid Jaborer (240 days, ab $1.50 & day) oo oo oo $360
Total capital invested in Iands, wells, pipe Hnes, ete,, and wsed in business ... ..o oo ... $80, 000
Number of acres of natural gas land ownedo ... oo oo . 725
Present value of Tand. .o e e e 72, 500
Value of rigs, wells, engines, boilers, ebe. ..o oo L $1, 500
Value of other property and fmprovements. . ... .o .t vt e e e e e $6, 000

PRODUCING WELLS,

The number of producing wells in Texas for December, 1888, and the year 1889, by months, was as follows:
December, 1888, 1; in 1889, 1 each for Jannary, February, March, April, May, June, July, August, September,
October, November, and December.

ARKANSAS.

There has been quite an amount of drilling in Arkansas for natural gas, but so far it has not been found in
commereial quantities, The Arkansas Natural Gas and Oil Company of Fort Smith put down several wells, but
abandoned operations in 1888, The only well produeing in this state in 1889, so far as returns have heen received,

s 1 sunk by the Fort Smith Natural Gas and Power Company in Upper township, Sebastian county. 2 wells
were completed by this company in 18849, 1 in February, which was a dry hole, and 1 iu September, which produced.
1 well was drilled in 1888, which is reported to have produced 500,000 cubic feet per day, having a closed pressure
of 230 pounds per square ineh.  This well has been open and flowing since November, 1885, with no perceptibie
diminution of pressure, Both of these productive wells were drilled to a depth of 2,780 feet. The only use made
of the gas was in the residence of the owner of the farm on which the gas was struck, this family using only a sinall
proportion of the production and saving in fuel only some $75 by its use. In putting down the 2 wells that were
drilled in 1889 the use of gas in drilling saved the company some 8300, This company was compelled to abanden
work near the close of 1880 from lack of capital. It is estimated, as stated above, that the total value of the gas
consumned was $375, which would represent a coal equivalent of 107 tons.

NATURAL GAS STATISTICS IN ARKANSAS IN 1889,

Total capital invested in lands, wells, pipe lines, ete., and used in busmess. ... ... ... ...... $24, 000
Number of acres of land leased - ... .. e i 2,000
Present value of land Jeased. .. ... oo L iiii e $20, 000
Value of rigs, wells, engines, hoilers, ete.. .o oo e iiiaiaae. §3, 500
Value of other property and improvements. ... ..o oo 300
Total cost of drilling wells in 1889, including cost of rigs, drive pipe, casing, and fubing...... S8, 000
Amount of wages paid for 1abor ..o i e, $2, 500
Cost of muaterials ..o e e e e &3, 500

NUMBER OF COMPLETED NATURAL GAS WELLS IN ARKANSAS IN 1889,

- ) et Estimated daily
+ ..
Number of | Initial pressure production o

Number of

Total nember
of wells com- L

1 . o~
MONTHS. ritait .. | producing of new wells, ey .
pleted in ench || dry holes. | by . N new wells,
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TOtAL - eeeaean e e 2 %59 |
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March ooeaiiii
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i September oo oo " 1
L OCLODEE « e e ce e eaaae e

: November
| December..oooo

« Pressure closed,

One well was torpedeed during the year 1889, at a cost ot $300.
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PRODUCING WIELLS,

The tntal number of producing wells in Arkansas for December, 1888, and the year 1889, by months, was as
follows: December, 1888, 1; in 1889, 1 cach for January, February, Marel, April, May, June, July, and August,
and 2 each for September, October, November, and December,  One well was abandoned in Febroayy, 1889,

UTAH.

Frequent statements are made as to the existence of natural gus in quantities in Utal, but so far the amount
discovered lias been very small, and this chiefly on the shoves of Salt Lake, near Ogden,

In Salt Lake City small amounts of gas are frequently found in putting down driven wells. The 248 seems to
rise at short intermittent intervals to the amount of not over 2 or 3 cubic feet in 3 minutes; the production then
beeomes wuter for a while, and at an interval gas rises again,

At Lake Shore, the old Utah Central bathing resort, natural gas has been used in the manuiaeture of =ult,
4 years ago 4 large jets of natural gas were burned under a vat 3 by 12 feet and 14 inches deep.

Only a small part of the gas is at present collected. The gas water is allowed to How into u barrel, the gas
collecting at the top, the water being driven ont at the bottom. This gas is conveyed by a pipe aud hose into a
louse near the place where it is produced, amd used for cooking and heating,

At Ogden is a well which has been producing for 4 years, the gas being used for illuminating purposes, and
also for cooking and heating stoves in the residence of the owner.

These wells ave 148 feet deep, and were sunk for supplying water for irrigation. Two gascmeters were
constructed, and the gas supplied some 20 lights from burners using 2 to 5 feet per honr, and alro suffieiert for
eooking and heating.

It is also veported that a well in Boxelder county preduced considerable gas, but no informaticn could he
secnred regarding it.

STATISTICS OF THE PRODUCTION OF NATURAL GAS IN UTAH IN 1859,

The statistics of the production of natural gas in Utah for 1880 are ax follows:

YValue of natural gas supplied and used ..o o il e et e e E150
Coal displaced (TONS). .. v ..o it et e e e e 1%
Value of SamIe ... i 150
Number of fires for cooking and heating. .. ... 6
Number of wells producing December 81, I8BS. .. i e e 2
Number of wells prodncing Deecember 31, 1889, . L i i 2
Value of rigs, wells, ete .o e e e 82,670
Value of pipe Hnes oo e e e e e e e 30
Total eapital invested in natural gas Industoy. oo oo o on il 3, 000

SOUTH DAKOTA.

Natural gas is very frequently found in varions sections of South Dakota in sinking wells for water. So far
as records have been received, gas in any considerable quantities wus first struck near Ashton, South Dakota,
at a depth of 78 feet, and was used for 6 weeks in the Bowman House, in Asbton, for cooking. The well filled
with water and drowned out the gas. In this neighborhood quite a number of wells have been sunk, in most of
which gas in small quantities has been found, varying in depth from 73 to 200 feet. The gas is found in a black
shale and sandstone.  In some instances the supply was just encugh to show that gas existed in the rock; in other
wells the quantity of gas at fiest appeared to he guite large, having a closed pressure of from 15 to 40 pounds.

The d-ill usnally passes through about 15 feet of soil and clay, and then through 55 feet of hardpan, soapstone,
and black shale, the gas sometimes being found in this shale and sometimes in a light-colored sandstone immediately
umder the shale, A small amount of oil is alse found. In many instances no drilling is dune, the easing being
driven to the gas rock.

Several wells produced a small amount of gas in 1839, and it is reported that comewhere in the neighborhood
of 4,000 was spent in sinking test wells for natural gas within a radins of 25 miles of' Ashton,
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STATISTICS OF THE PRODUCTION OF NATURAL GAS IN SOUTH DAKOTA IN 1883,

The statisties of the production of natural gas in South Dakota, so far as the same eould be procured, are as
follows:

Value of natural gas supplied and wsed ... .ooo ool ooin F25
Conl displaced (LONS) -« oL B
Value of same ... F25

Value of vigs, wells, ele oo o $1, 273
Value of pipe les oo oo R7

Total capital invested ..o oo 1, 360
Total nrunber of employés ..ot 1
Wages pald emuployés oo $73

NEW MEXICG,

It is reported that while a well was being sunk by the Cosmopolitan Petroleum Company in Na rajo Chuarch
mining district, in Barnalillo county, New Mexico, for petroleum, gas was struck at some 300 teet from the surface.
As petrolemm was the object sought for, the well was drilled past the gas to a depth of 500 feet, when it was
abandoned for lack of capital. Bowe §2,000 was paid in wages for this work, the total capital invested in lands,
wells, pipe lines, ete., being $3,000.

TENNESSEL.

No natural gas was produced in Tennessee in 1889, though the conditions here are such as to make some
reference to them of interest.

The coal measures of Tennessee are badly dennded. They contain no Catskill, Chemun g, or Portage to supply
the gas sands, oil sands, shale covers, etc., nor is there any Ohio or Indiana Utica shale to serve as a cap for the
rich store of material escaping from the Trenton limestone. Referring to the prospect of securing gas in the central
basin of Tennessee, the floor of which is made of outeropping Hudson river and Trenton limestones, Professor
Safford, in a contribution to the Natural Gas Supplement, No. 25 of the American Manufacturer, says that they
are charged with a measure of gas is proved by the fact that for the last G0 years and more wells bored in the
limestones have yielded gas, often in quantities to astonish and bewilder the Tennessee borers. The wells have
been usually driven for water, sometimes for salt water. They do not always yield a noticeable volume of gas,
though it is common for them to do so. The gas wells are not confined to any special part of the basin. One bored
within the limits of the city of Nashville supplied a flow of gas which, when ignited, burned with a volume of flame
8 feet high. It continued to flow for 6 weeks, the volume, however, growing less and less until it ceased to attract
attention. This gas was for a time utilized in a house near by for lighting purposes. The well is only about 80
feet deep. Tt way started in the lower limestones of the Hudson river series and terminated in the Treuton.
Another well, 20 or 22 miles southeast from Nashville, and wholly within the Trenton, bored for water in 1838,
veached gas at a depth of less than 100 feet, which blew out strongly and burnt furiously, greatly alarming the owners,
who fled and conld not be induced to return for some time. About October 1, 1887, another well, 12 miles northeast
trom Murfreesboro, and in the Trenton, was also hored for water, and at about 160 feet yielded a similar exhibition of
gas. And still another, on the eastern side of the basin, at a depth of 52 feet supplied a volume of’ gas which burned
at the end of a 5-inch stovepipe with a flame 3 feet high, and so continued for several days without diminution.
These are but a few examples of many that might be given. They illustrate the general character of burning wells
of the basin, The gas is of low pressure, and is met with both in the Hudson river and Trenton rocks. Profeszor
Safford thinks that the gas of such wells, some of them at least, it properly cared for, conld in a small way be
made useful for domestic purposes and for a considerable length of time. So far no high-pressure gas has been
found. The deep wells sunk for the purpose have been failures. One at Nashville reached a depth uf 1,250 feet
without any special show of gas,

In the ¢ Rim” the Hudson and the underlying Trenton are found nuder the characteristic strata of this section,
which is the subearboniferous. As a rule, more or less gas has been met with in drilling oil wells, which are fonnd
in front of the Cumberland table-land on the “ Rim” area, but the amount is comparatively small. In several
counties along the western base of the Cumberland table-land, as in White and Warren counties, moderate
quantities of gas have been encountered in wells drilled for salt or petroleum. West of Nashville some gas has
been found. Nearer Nashville, at the western edge of the Central basin, a well has been drilled, starting in the
Niagara and deseending into the Hudson and Trenton, in all a depth of 1,620 feetf. At a depth of 250 feet in the
Hudson gas was encountered which blazed up 4 or § feet when ignited. Below this no more gas was encountered.
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2 wells were bored in 1887, 6 and 8 miles, respectively, from Chattancoga, with no important results. A little gas
was et with in one of them, which, when fived, blazed up for a few minutes.

Relative to natural gas in Tennessee, Professor Safford reaches the following conclusions: (1) the gas so far
obtained in Tennessee has no practical value, and (2) the gas and oil, sueh as we have, come from the Hudson river
and Trenton limestones,”

Relative to operations in Tennessee in 1889, it may be said that near the close of 1888 the Chattanooga Oil and
tras Compuny drilled a well in Shirleytou to a depth of 1,700 feet, A small flow of gas was found at 900 feet which
wis sufficient to make a blaze about 10 feet in height through a 10-inch pipe. It seemed to hold its strength for
several months after work was abandoued, and the gas continues to low. At a distance of about 1,400 feet a sinall
quantity of very dark strong oil was found, but the company, heing organized solely for the purpose of experimenting,
abandoned work at about 1.700 feet and nothing more was ever done.  The gas was found in a sandstone, and the
ol in a limestone.  The well was loeated in the synelinal valley, described by State Geologist Dr, Safford, of the
Vanderbilt university of’ Nashville, as a trough dug out from the diverging point of the Waldens vidge trom the
Cumberland mountains. It is in the west side of the valley, which has sandstone formation chiefly, while a1 ihe
east side it is ahnost totally limestone. Another well was drilled by this company about 2 w oo sl of
Chattunooga to the same depth, the entire work being in solid limestone.  Altogether about #3,000 wi o sended,
which exhausted the compauy’s funds, and work ceased.

The Knoxville Natural Gus Company drilled a well at Oliver Springs, in Anderson county, in 1889, At abont
1,800 feet a thin gas sand was fonnd, which produced a small amount of gas that burned for several hours. Drilling
was continued to 1,800 feet, when the venture was abandoned.

STATISTICS OF THE PRODUCTION OF NATURAL (A8 IN TENNESSEE IN 15S4.

The statistics of the production of natural gas in this state in 1889 are as follows, showing ouly capital
invested and wells drilled and abandoned:

Nuwmber of completed wells produeing ... covvin it iioinecciaaaaa. e et e nan 1

Number of dry holes completed. .. ... oo e e e 1
Total number of wells completed In T880. ... Lo Lo e e 2

Total number of acres of natural gas land owned. .o e oo e et e e c e e 27

Total value of 1amd . . oot e it e e et et e v e mn e e e een e ab——— #2700

Value of rigs, wells, ete. oo oo e e e e e 11, 800
Total capital invested in natural gus industry ..o 14, 500

WISCONSIN.

So far as has been asecertained, the only natural gas produced in Wisconsin in the census year was in Oak
Creek township, Milwaukee county. 3 wells were drilled during the year; 1 began producing in July, 1 in
September, the third well drilled being a dry hole, The initial pressure of the gas was 40 pounds. This was
rapidly reduced, however, to £ pounds closed pressure, with 2% ounces flowing pressure through a 4-inch pipe.

The estimated daily produetion of the well drilled in July was 835,000 cubic feet; of the one drilled in September,
200,000 cubie feet. The estimated total production of these wells for the year ended December 31, 1889, was
120,000,000 cubic feet.

At the close of 1889 no use had been made of this gas,

STATISTICS OF THE PRODUCTION OF NATURAL GAS IN WISCONSIN IN 1839,

The statistics of the production of natural gas in this state arve as follows:

Numler of wells drilled in 1889 (.. e e PO 3
Number of wells producing December 31, 1880 . .. L s 2
Number of dry Doles ..o oo e e e e e e eeens 1
Total production of wells during the year endeid December 31, 1889 (enbie feet) ..o, 120, 400, 000
Total number of emPlOFES .. o ovr i el et 6
Total wages paid employ6h. . oo et e #1, 600
Number of fOPEIMEeN OF OVEISEETS oo vt e ce e et e ae ammace e iseas ceaeanamemsroaaonneenen 1
Total wages paid foremen or overseers ...... e e e e maa e ea e 400
Number of JabDOoTers ... e e e mceeatceieam e b1
Total wages paid TahoTers. ..o .o it i een #1, 200
Total number of days each was ewploved ..o R 160
Total eapital invested in lands, wells, ete., and used in the basiness oo o oooooioanin 4. 100
Number of acrves of gas lnvds leased oo e
Value of nataral gas Iand oL o e e
Value of rigs, wells, engines, boilers, efe ... e
Total cost of drilling wells in 1880, including eost of rigs, drive pipe, casing, and tubing .-
Amount of wages paid Inhor (oo on i e et ee s
Cost of aterinls ..oooiioirvrieirininiieercvarnaeaaans hveanr ke, Caerereaisare s

35 AL 37
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COMPLETED NATURAL GAS WELLS IN WISCONSIN IN 1884

‘ .
Total num- N Initial Estimated daily
MONTHS Der of wells | KNumber of LN '.l:’llll:n:r:)’t pressure of | production of
e completed in | dry holes. | (luu!}" new wells, new wells,
eachmonth. ] (Pounds.) (¢} (Cubic feet.) l
SR - S — e S
| 1! 2 |
i T e =
Dquly cooiveeieiceieees 1 e > 1 |
i ] : |
: 1 ( ............................ ;
.............. | 1

a Pressure closed.
PRODUCING WELLS,

The number of producing wells in Wisconsin in 1889, by months, was as follows: 1 each for July and August,
and 2 cach for September, October, November, and December. 1 well was abandoned in August.
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ASPHALTUM.

BY K. W. PARKER.

Gilsonite, elaterite, uintite, wurtzilite, albertite, grahamite, asphaltum, maltha, and brea are names given to
various semisolid bitumens, which differ considerably from one anotlicr in their chemical composition, in their action
with acids or other agents, and upon the application of heat; but as every one of them has been called asphaltum,
it is deemed advisable for the purposes of the Eleventh Census to group them under that head. This is partly for
convenience, but particularly because asphaltum is the common term applied to the class when used industrially,
the varieties being designated by the producing locality, and because these substances, through somewhat different
processes of manufacture, are used for the same purposes. Asphaltum will be distinguished in this report from
asphalt, in that the latter term is usually applied to the manufactured article used for street paving, while the crude
mineral is better known as asphaltum,

PRODUCTION IN PREVIOUS YEARS.

From 1882 to 1883, inclusive, the product was estimated at 3,000 short tons per year, having an average value
of $10,500. In 1886 the production increased slightly, being 3,500 short tons, value $14,000. In 1887 a still further
increase was noted; the product was 4,000 short tone, viiue 316,000, The production each year was limited to
California. The figures for 1888, as published in the Mineral Resources of the United States, show a remarkable
increase, due to the production in California of 50,000 tons of bituminous reck (a sandstone formation impreguated
with asphaltum), which then came into the market as a competitor with other kinds of material for street paving,
In addition to this, 450 tons of gilsonite, valued at $22,500, were produced in the territory of Utah. The value of
the total product was estimated at £331,500, but in this aggregate the value of bituminous rock was tuken at the
price free on board cars. The value at the mines was about $165,000.

PRODUCTION IN THE YEAR 1889,

The product of bituminous rock for the year 1889 was about the same as that for 1888, California produced
47,968 short tons, valued at $126,385 at the mines; Utah, 3,163 short tons, valued at 315,000, and a small amount,
112 tous, valued at 8252, was produced in Kentucky. The production of gilsonite in Utah inereased slightly, being
492 short tons, valued at 829,400, ;

The tables following show the product of asphaltum and bituminons roek for the TUnited States for the calendar
year 1859, the number of men employed, the average wages per day, and the capital invested in the industry.

ASPHALTUM PRODUCED IN THE UNITED STATES IN 1839,

i Prodoct I

! STATES. (8hert tl;n.r&.) i Value.

g §

| Total oo e e 51,733 $171,537

i [ ———

! California (bituminous rock) 47,963 | 126, 835

. Kentueky (bituminouns rock) 11e 252
 Utal (bituminous 10ek) «oeeeenveenenanas. e ER 15,000 |
g Trtah (@IS0NTEE) e oo 4492 ; a9, 494} ;
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EMPLOYES AT ASPHALTUM MINES.

' Averago Average nﬁ;'np&alg'“ £
DESIGNATION. nmumbér Wages per ¢
i employed, | day. days
| | E worked.
| i
; Total o e e 136G

! Ahove gronnd:
8T T 7
Meehanies . ..o e 2

; LaDOTETs (@) - oo e e 110

; Office foree. .o e 2

i Below ground: | ; %

! Foremoen : 1 2,00 | 172

! Miners.. . | a.07 | 135
D1 VT2 T E 2,00 ¢ 17

e Inclides the number employed at 2 mines in Calitornia, where work was performed by contract,
eperators paying 75 eents per ton for mining.

WAGES AND OTHER EXPENSES AT ASPHALTUM MINES.
Wages paid in 1889:

B T R $63, 503
Office force at the mMines ... oot i aeaes 3, 000
$66, 503
Paid 10 COMBEACEOTE oo e e cem i et e e e iiana e s s e aaes & 340
Paid for SUPPLIES .o oot et i e et e e m e e e rrmeaeaean e arenaans 13,884
All other expenses (such as rent, insurance, taxes, interest, commissions, ete). ........... ... 9,010
7 7 G 98, 337

6T 12 $2, 420, 300
In buildings, machinery, et ..o oii i e e em e e ieaecenaaaaans 37,100
In tools, implements, live stock, ete. oo o i cieaaa 139, 600
Cash (not included in foregoing Iems) ... ..onoii i 45, 500

1 7 2,651, 500

VARIETIES AND LOCALITIES.

Elaterite, albertite, and grahamite are very nearly alike in composition and physical properties. The first
occurs prineipally in Derbyshire, England, and was so named by Hausmann, on account of certain elastic tendeucies
and its resemblance to India rubber. Albertite, a very similar mineral, oceurs in Nova Scotia. Grahamite was
found in West Virginia, but the deposit was small and has been exhdusted.

Gilsonite and uintite (or nintahite) are the names given to the asphaltum of Utah, which is the purest that has
yet been found, the crude mineral containing about 90 per eent of bitumen. It was discovered by Mr. S. H. Gilson,
of Salt Lake City, and the nawme of gilsonite was bestowed upon the mineral in his honor. It is generally so known
in commerce, as the Gilson Asphaltum Company of Saint Louis, which operates the deposits, places it on the market
under that name. Mineralogists, however, prefer to treat it under the name of unintite, given it by Professor W. .
Blake in the first article published on the subject, from the producing locality, near the Uintah mountains. The
gilsonite deposits in Utah lie in the northeastern part of the territory, near Fort Duchesne, and just east of the
Uintah Indian reservation. Other fine deposits exist in the Uncompahgre Ute reservation, a short distance from
the Colorado state line. During the last session of Congress an unsuccessful effort was made to open to settlement
the land on which these deposits lie, which is that known as the “Twelve-Mile strip”, embracing two rows of
townships on the bank of White river. The mineral is found in veins having nearly a perpendicular dip, and are
said to be of good thickness and in a position to be easily mined.

Near the locality from which gilsonite is obtained is a deposit of another peculiar form of bitumen, to which
Professor Blake has given the name of wurtzilite. This mineral occurs in Wasatch county, Utah, between Salt
Lake City and the Green River valley. When first discovered it was thonght that a mineral form of eaoutchounc
had been found, but this was soon disproved by tests showing that it had no tensile elasticity and would not
yield to the usual dissolving agents. It was then classed as a species of elaterite ; but Dr. Henry Wurtz, after a
thorough investigation. has shown it to be an entirely different mineral. No WUl"tZilite was mined commercially

during the calendayr year 1889.
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Another species of bhitumen, ozocerite, found near the town of Thistle, Utab, is very nearly related in
composition, color, and physical properties to artificially prepared puarafiing but differs so widely from agphaltum
that it is treated wder a separate chapter,

Although for a number of years asphaltum in different forms has been known to exist in California in large
quantities, it was not until 1888 that its production assmned any important proportions as an industry. In 1858 a
lurge deposit of bituminons rock containing an unusually large percentage of asphaltum was discovered in Ventura
county, and a company of San Francisco capitalists was organized for the purpose ot developing and operating it.
The owners styled this mineral “asphaltumn®, but axs it contains but 24 per cent of bitumen, the other constituents
being silica (about 64 per eeut), oxide of iron, and caleinm carbonate, it should be classed among the bitmminous
rock products, and is so treated in the tables of this report. Its high percentage of hitumen, however, iucreases its
ratue, and the price ranges from $8 to $10 per ton, while the bitwminous rock of San Luis Obispo and Santa Cruz
counties is valued at about $2.50 per ton at the mines. Deposits of a natore similar to the Ventura product are
also being operated in Santa Barbara county.

There are several deposits of bituminous rock in San Luis Obispo and Santa Cruz counties, and a number of
companies are now engaged in. its production. The peculiar features of asphaltum formations are strikingly
illustrated in the deposits of California, It is clearly shown that they belong to no particular era or age,” They ure
found at various altitudes, and with no uniform character in appearance, hardness, or chemical composition.
Deposits of solid asphaltum and springs of viscid, oily material, commonly called “brea”, occur in places not
1,000 feet apart, and yet in strata of unguestionably different periods of formatiou.

PRINCIPAL SOURCES OF THE WORLD’S SUPPLY.

Until the remarkable impetus given fo the asphaltum industry in California and Utah in 1888 the island of
Trinidad and the deposits of Seyssel, in France, and Val-de-Travers, in Switzerland, furnisked the bulk of the
world’s supply. Cuba produces asphaltum of excellent quality, some of which has been imported into the United
States. Venezuela has furnished a small portion of the supply in the past, and a few tons of bituminous limestone
are imported annually from Germany and the island of Sicily. In the state of Tabasco, Mexico, large deposits of
asphaltum are reported, but, although at a convenient place for shipment over the Mexican National railway, only
a few small lots have been shipped,

ASPHALT AS A STREET PAVEMEXNT. ‘

There are few subjects which have been more liberally discussed than that of strect paving. Much study has
been given to the subject and many comparative tests have been made, but it is not easy to decide which one of the
sarious kinds used in the larger cities affords at the same time the smoothest travel, most durability, and greatest
comfort and safety to horses. There is no doubt that asphalt pavements have some advantage over others; they
are smooth, and consequently easy on vehicles, and are fairly durable. Asphalt pavements have been used in
European cities for a number of years, and are now in use in over 50 cities in the United States, Buffalo (New York)
and Washington (District of Columbia) being conspicuous examples.

The methods of preparing the various asplaltums are in a manner similar yet sufficiently distinet to justify a
brief description of each process.

PROCESSES OF PREPARATION,

The bituminous limestone of France and Switzerland is prepared for street pavements by being first ground to
a fine powder, then passed through iron cylinders, into which air, heated to a temperature of 5009 falrenheit, is
introduced. Tt is thoroughly stirred as it passes through the cylinder and, when it reaches the opposite end, is
removed in a plastic condition and spread upon a concrete foundation, compacted by rammers, and when cool
the street is ready for usc.

The Trinidad asphaltum, upon being unloaded at its point of destination, is placed in large tanks and heated over
a slow fire for a few days, care being taken not to heat the mass sufficiently to cause distillation. By this process
all foreign substances ave eliminated; vegetable impurities rise to the top and are skimmed oft, while the earthy
contents (clay and sand) settle to the bottom, and the asphaltun is then in a condition for manufacture. For street
paving the refined asphaltum is treated with a residuum of petrolenm and mixed with fine, sharp sand in the
proportion of 14 per cent by weight or 23 per cent in bulk of asphaltum. The mixing is thorough, and is made at
a temperature of abont 3002 fahirenheit. While still hot aud plastic it is spread upon the foundation already prepared
and rolled by heavy steam rollers. The advantage claimed for this asphalt over the French and Swiss limestone
material lies chiefly in the granular natare of the sand used in preparing it, which prevents the slipping of horses.

(xilsonite is prepared for this purpose by being first pulverized and mixed with petroleum oil.  The mixture is
then heated, care being taken to keep the temperature below 5002 fahrenheit, as above that temperature gilsonite
will decompose. This composite is mixed, while heated, with broken stome or gravel, and is then ready for the
street. Tt Lias been ascertained that a mixture of about 80 per cent gravel makes the most durable pavement.
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For the manufacture of street paving from the bituminous rock of Ventura and Santa Barbara counties,
California, it is only necessary to mix it when heated with the sand of the locality where it is used. Sand is mixed
with the asphaltum in the proportion of from 3 to 8 times by bulk of sand to 1 of asphaltum, This method
effects a considerable saving in transportation expenses. There is no appreciable loss of time in placing it on the
street, as it requires only an hour after laying to *set” and be ready for traffie. Once properly mixed and laid, it
seems practically indestructible, as shown by a section of this pavement which had been in use for 18 months on
one of the streets of San Francisco in the line of heaviest traffic.

The bituminous rock of San Lais Obispo and Santa Cruz counties is a sandstone thoroughly impregnated with
bitumen. Tt is used almost entirely for street paving, and for that purpose is probably more easily and cheaply
prepared than any of the asphaltwn products. The only treatment necessary is to steam it, so as to thoroughly
mix its ingredients and soften it for spreading to a uniform thickness and a smooth, even surface. Bituminous
rock has supplied a limited local demand for 10 or 15 years, but it is only during the past 2 years that it has
assumed any commercial importance as an industry. - It is reported that pavements made of this material 15 years
ago and used under heavy travel have recently been removed and found to have lost very little either in weight or
thickness; also that it stands equally well the high temperatures of the interior cities and the cold, damyp atmosphere
of the coast. It is estimated that there are now 50 miles of Lituminous-rock street pavement in the state of
California.

FREIGHT RATES, ETC.

Although the production of bituminous rock in California and of gilsonite in Utah has assumed proportions of
commercial importance, with indications of much greater activity in the near future, the island of Trinidad continnes
to be the main source of supply for the United States. In the eastern cities Trinidad asphaltum is used for street
paving to the almost entire exclusion of other kinds. This is due entirely to the advantage it has in cost of
transportation. The railroad freight rates from the Pacific coast practically shut out the bituminous rock of
California from competition in the eastern states, and a similar condition may be said to affect the sale of Trinidad
asphaltum in the citics of Europe, since the bituminous limestones of Val-de-Travers and Seyssel, having the
advantage in freights, control the markets. The cost of preparing the different varieties of asphaltum for street
pavement is nearly the same, and as all appear to be about equally durable, the exclusive use of any one of them is
due merely to the advantage in freights.

COMPARATIVE PRICES.
The following statement shows the ruling prices for the different varieties of asphaltum during the year 1889:

PRICES OI' ASPHALTUM IN 1889,

PER TON.

Trinidad crude, at New YorK .o oo e e et e e e e e e $13. 00
Trinidad refined, at New York. ... ..o i i it ce e eeaeaan, 30. 00
Hard Cuban, at New York ..o ooe oo i i e e 28. 00
Gilsonite, at Saint Lowuls ... . n i ieieeiiiaen. 60.00
California hitnminous rock, at themines ... . ... ... .. . ....i...il......%2.50t010.00
Kentucky bitwninous voek; abtho mines ... ..o i e, 2. 40

CENTS PER POUND.
Prime Cuban, at New YorK - ... o i e eceeeaeaar e aann 4.5 to 5.5

OTHER USES.

Although the greatest use for asphaltum is in the manufacture of street paving, it is by no means confined to
that field. Large quauntities are consumed in making floors for warehouses, cellars, wineries, breweries, ete. Tt
renders the floors absolutely water tight, and isnot affected by acids or gases. Forlining dams, levees, and reservoirs
@ thin coat of asphaltum put on in a melted state presents a permanent water-tight surface, preventing loss by
seepage, even when backed by only an earth embankment. As a coating for piling, wharf timbers, ground ends of
telegraph poles, ete., it gives almost absolute protection against not only the action of air and water, but also the
destructive work of insects and barnacles. It is used as a cement for sea walls and other marine arvehitecture,
where its waterproof character makes it especially valuable as a binding material. It is claimed to make wood
conduits almost, if not quite, as durable as iron, and any iron or other metal work, such as anchors, ete., coated with
it will not rust nor be affected by sea water. It is alsoused as a roofing material, and, being practically a nonconduetor
of electricity, serves a useful purpose as an insulator for electrical wires. Varnish is manufactured trom refined
asphaltum or gilsonite by simply heating with spirits of turpentine.

NEW DISCOVERIES,

Asphaltum deposits have been found in some of the northwestern counties of Alabama, and some progress hias
been made in the way of developing the properties, but none of the mineral had been nungd up t«? the close of the
year 1889. Other deposits are reported in Grayson and Hardin counties, Kentucky, on which partial developments
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have been made, but the owners are waiting a more Inerative demand. In Burnet county, Texas, asphaltum is
known to exist, but little authentic information is obtainable regarding its extent and eharacter.
IMPORTS,

The increased demand for asphaltum during the past 20 years is shown by the quuntities imported and entered
for consumption in the United States during that time.

ASPHALTUM IMPORTED INTO THE UNITED STATES FROM 1867 TO 18849,

[ i ‘z
YEARS ENDED— 1(:}{3;:‘&%‘”)} Vildne. (a) ?
, :
June 30, 1867 R i‘ $6, 268
i
1868 1835 5, 632
1869 203 | 10, 559
1870 488 13, 472
1871 1,801 | 14.760
1872, 1,474 |
1873 2,314 | 35, 0%
1874 1188 17,710
1875 1171 6, 006
1876 8u7 23,818
i 1877 4,532 26,550 |
1878, ... 5,476 | 25, 95
1879 8,084 | 30, 635
1880 13,830 ! 87, 830
1881 12,853 | 95, 410
TBRD. e e ettt et n e 15,015 | 102, 694
1883 , 33,116 | 149,990
1884 ..neee . ! $6,078 145,57
Dec. 31, 1885 18,407 | 88, 087
1886 32,565 | 108,528
BT P i 30,808 | 93,735
’ 26,404 | &4, 045
61,952 ‘ 138,163

« Valaes are given for Trinidal asphaltum at the point of production. The prices at New York, freights
included, are given in the previons table.

Acknowledgments are due to Captain F. V. Greene, of New York city, for the following valuable information
regariding the importation of asphaltum from Trinidad and other foreign sources. In the statements given below
the figures relating to Trinidad asphaltum were obtained by Captain Greene from the records of the company of
which he is vice president, while those relating to imports from other sources are estimates made by him based
upon his intimate knowledge of the business. Though not derived from any positive records, they are practically
correct.

IMPORTS OF TRINIDAD ASPHALTUM BY ALL COMPANIES FROM 1880 T(O 1890, INCLUSIVE.

5 ) LONG TONS,

ST 1 R I poS 3,013
T3 A USSP 6, 707
e P U 14, 263
P TP URPRU . . |
BT T S U PP 19, 630
T D P 15, 259
TBBB - v e e e e e e e e e e e e e e e mmmm e emae e e aas 27, 51
T AP S PP TIIN 26, 543
T T PP PS 35,137
s IO P U PSS 52, 881
1890 coeninnee S U R SR 54, 692
LT 2% USSP PO S - 280, 171

CUBA.,

Ahout 800 tons of asphaltum were imported from Cuba in 1881 and 1382, but there have been no importations
of any consequence since 1882,
VENEZUELA.
During 1885 and 1886 about 500 tons were obtained irom Venezuela, but no amount of any importance has been

imported into this conntry from there since that time.
Trom Neuchatel, Switzerland, and Seyssel, France, the imports of bituminous limestone, sometimes called
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‘“asphalte”, are about 200 tons annually, and about 150 tons of a similar material are imported each year from
Hanover and Brunswick, Germany. All of this material was used in laying sidewalks and for interiov work. During
1887, 1888, 1889, and 1890 about 6,000 tous of bituminous limestone were imported from Sieily and used for street
paving.
PAVEMENTS OF TRINIDAD ASPHALTUM.
The number of square yards of Trinidad asphaltum laid in the United States in the past decade is as follows:
NUMBER OF SQUARE YARDS OF TRINIDAD ASPHALT PAVING LAID IN THE UNITED STATES
FROM 1880 TO 1890, INCLUSIVE,.

SUARE YARDS.

I8RO Lo e e e 106, $38
5 116,629
£ 196, 184
LB o e e 387, 510
B O P B 424, 594
. 403, 882
B0 ot et e 623, 188
UBBT oo e e e S 799, 335
. 57, 101
BB L e et 1,130, %63
T80 - oo e e e e 1, 857, 000

Total .. e e U a6, 803, 074

a Bquivalent to 446 miles of roadway 26 fest wide.
Trinidad asphaltum is being used for street paving inthe fullowing 49 cities in the United States and Canada =

CITIES WHERE TRINIDAD ASPHALT PAVEMENTS ARE USED.

District of Columbia...... ... ... Waslhington and Georgetown.
L TET0Y o Savannah.
TIHROIS ot e e e et Chicago.
Indiana. ..o oo L Fort Wayne and Indianapolis.
Kansas - oo e e e e e Topeka, Wichita, and Wyandotte.
Kentueky. coee ceee i e oo oL Loudsville,
Lonisiang. ... ... P e e et New Orleans,
Maryland . oo el Baltimore,
Massachusetts ... oo Boston.
Michigan ......... R 0 Iu3 2 {124
Minnesots «oveee e e Saint Paul.
MiSBOULT L. e e e Kansas City, Saint Joseph, and Saint Lonis.
Nebraska coonmnoiiieeean.n e Omaha,
New Jersey - .... e e e et aeea e Newark.
: New York ceovvensrnicenanunss v Albany, Binghamton, Brooklyn, Buffalo, Lockport,

Long Island City, New York, Rochester, Schenee-
tady, Syracuse, Troy, and Utica.
ORiOueenvainiiiaiiiienae e eiceeweo .. Cineinnati, Cleveland, Columbus, Toledo, and

Youngstown.
Pennsylvania . coooviviiiomnrai e caa e Allegheny, Altoona, Erie, Harrishurg, Philadelphia,

Pittsburg, Scranton, and Wilkesbarre.
TENNEESCE. - cen e vrnnmncemnnreonmeaann-nns-~anns..Chattanooga.
Canfdf . oo cene ceeeceeieiiecaas cenamnan aaee eae. - . Montreal, Quebee, and Toronto.

PERCENTAGE OF USES FOR TRINIDAD ASPHALTUM.

From the best information obtainable, the proportions of Trinidad asphaltum used for different purposes are

about as follows:
TROPORTIONS OF USES OF TRINIDAD ASPHALTUM.
) PER CENT.

For laying sheet asphalt pavements ..o e, 72
For manufactaring asphalt blocks and tiles for pavements -... ... ..., 24
Total for DAV < oo m e e et e e e e e 96
FOr TOORNE oo e e e e FrrenTeTosesenes 3
For all other PUEPOSEs . ... oo e e et e e aaii el 1
7 170 R 100

The amount of agphalt blocks manufactured and laid as pavemenfs has varied from 5,000 to 100,000 square
yards per annum, and the total from 1880 to 1890, inclusive, is estimated at 500,000 square yards.




ASPHALTUAM.

it
s
hE

PAVEMENTS FROM BITUMINOUS LIMESTOXNE,

Ahout 55,000 square yards of bituminous limestone pavement were laid in Washington, District of Columbia,
during 1876 and 1877, and about 3,000 square yards in New York in 1883 or 1884, Nearly all of this was subsequently
taken up and replaced by Trinidad asphaltum. In 1887 abount 10,000 square yards were laid in Rochester, New York;
in 1588 about 20,000 square yards in Saint Augustine, Florida, and, in 1890, 40,000 square yards in New York city.
Captain Greene estimates that the total amount of bituminous limestone pavement now in use in the United States
does not exceed 75,000 square yards.

ASPHALT PAVEMENTS IN EUROPEAN CITIES.

The asphalt pavements in Europe are all made from the bituminous limestones obtained from the localities
mentioned previously in this report. The pavements are found in Berlin, London, Paris, and u few other cities,
probably not exceeding 10 in all.  The total area covered is, approximately, as follows, according to the authorities
cited, aud it is about one-fourth of that covered by Trinidad asphalt pavements iu the United States:

AREAS OF BITUMINOUS LIMESTONE PAVEMENTS IN USE IN EUROPEAN CITIES.

BQUARE YARDZ.

73 2 o UGPSRy QD a BRI, 456
177315 3 e 1360, (1)
S T i O e 357, 360
(838 072 AT 1 512 SR DRI spupupupupu U P o 300, 000
b Y Y RN DPIPP AR RRRPIUPRES O 15 Lo % 1
aUnited States Consular Reports, No. 120, ¢ Annnaire Statistique de la Ville de iaris, 1583, puage 26,
b Reports vf paving companies. d Estimated.
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OZOCERITE.

BY E. W. PARKER.

Under the chapter on asphaltum mention is made of one of the forms of bitumen possessing such peculiar
properties as to cotitle it to treatment under a separate head. This is what is known as ¢ mineral wax”, or
ozocerite.  Asphaltum exists in a number of forms, from semiliquid to solid, having qualities similur to pitch or
tar, but without any constant chemical composition, and its varieties are as numerous as the localities producing it.
Ozocerite, on the other hand, belongs to the series of hydrocarbon compounds which ineludes marsh gas, petrolenm,
and paraffin. To the last mentioned it is very similar in appearance. It is colorless to white when pure, but
frequently oceurs leek green, yellow, and brown.

SOURCES OF SUPPLY.

Prior to 1888 the only locality producing mineral wax was in the province of Galiein, in Austria. Mining began
there in 1862, and though at first it was found exeeedingly difficult to obtain sufficient eapital to push the enterprise,
it has inereased rapidly since that date, and at present there are 35 companies engaged in the industry in the
provinee of Galicia alone. Tor 26 years production was limited to this locality, but in 1888 American ozocerite
began to receive the attention of the trade, and considerable work was begun upon a newly discovered vein in
Utabh. The mineral had been known to exist in Utah for some years, but whether iu paying quantity was not
satisfactorily determined until August, 1888.

PRODUCTION.

During 1888 and 1889 most of the work done was in the way of development, but in the latter year there were
incidentally produced 75,000 pounds of erude ozocerite. Of this product about one-third is lost in refining, the
amount of refined ozocerite being 50,000 pounds, valued at 2,500, The product for 1888 was estimated at 63,000
pounds of crude mineral. The figures regarding expenses and capital for 1889 are withheld from publication for
the protection of individual interests. The produet for 1890 will probably exceed 300,000 pounds.

USES.

Refined ozocerite is used for nearly all the purposes to which ordinary beeswax is applicable. It possesses
nearly all the properties of beeswax except stickiness, but in cases where that quality is essential it is necessary
only to mix the mineral with ordinary beeswax. The uses of beeswax are so many and at the same time so well
known that it is not considered necessary to discuss them in this report. Crude ozocerite, like other hydrocarbon
compounds, is used to a considerable extent as an insulator for electrical wires.

IMPORTS.

The following table.shows the quantity and value of crude and refined ozocerite imported into the United
States from 1873 to 1889, inclusive: )
IMPORTS OF MINERAL WAX, 1873 TO 1889, INCLUSIVE. {a)

YEARS ENDED— i (‘L‘g"f(‘lg:j Valua, f
June 30, 1873 25,133 $4, 244 }‘
1874.. 330 40 |
1875... 7,430 1,008 1
16,525 2,28 |
101, 604 11,72
69,884 7,870
44,963 6,016 1
103,973 14,057 |
98,911 12,792
279,509 a9, 392
563, 638 52,774
617,992 69, 026
1,036, 433 123, 876
00,496 71,220
718,768 59, 08L |
1,164,840 89, 131
1,078,725 56, 6a2

a Tp to and inclading 1383 imported under *wax, and manafactures of " and classed as * bay or myrtle, Brazilian
and Chinese . since as **mineral wax”'. 591
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