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LETTER OF TRANSMITTAL.

Dr. Frank Strong, Chancellor of the University of -Kansas,
ex officio’Director of the State Geological Survey:
SiR—The remarkable development of the oil and gas in-
dustry in Kansas within the last few years has attracted na-
tion-wide attention. The demand for authentic information
and for geologic assistance in the development of the state’s
oil and gas resources is very great and is constantly increas-
ing.  The present report has been prepared by the state geolo-
gist and his assistants with the hope that it will. meet the
present needs of citizens in the state and aid in the produc-
tion of these commodities which are of such national -eco-
‘nomic importance at this crisis. .
It is noteworthy that practlcally all of the work represented
" in the report is contributed without expense to the state.
The report will constitute Bulletin 3 of the Reports of the
State Geological Survey of Kansas.
Respectfully submitted,
' RAYMOND C. MOORE,
State Geologist.
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PREFACE.

OR many years Kansas has been an important producer of
petroleum and natural gas. The first indication of the
tremendous oil and gas deposits which have supplied the pro-
duction of the Midcontinent field, including Kansas and Okla-
homa, was found by drilling in eastern Kansas. Although
surpassed in total value of production by Oklahoma, the Kan-
sas fields have, nevertheless, attracted wide attention. Thou-
sands of wells have been drilled in the central and southeastern
parts of the state, and the position of Kansas as an important
oil and gas producer has been firmly established.

In the course of development of the oil and gas rescurces of
Kansas, the University Geological Survey, under the direc-
tion of Erasmus Haworth, prepared a detailed account of the
oil and gas geology and general stratigraphy of the eastern
portion of the state. This report, published in 1908, embodies
investigations made by the Survey throughout a long period
and is the only authoritative account of the geologic forma-
tions and the general structure of the oil- and gas-bearing
rocks in the Kansas district. It has been of enormous benefit
to all seeking information concerning the oil and gas fields of
Kansas, and without question it has aided very considerably
in scientific development of these great natural resources. For
some time the edition of the special report by Haworth has
been exhausted.

By far the most rapid and important development of the
oil and gas industry in Kansas has taken place within the last
ten years. During this decade production has been largely in-
creased in areas previously explored, and many new districts
have been opened up, among them the remarkable Butler
county fields. This rapid expansion has multiplied a number
of times the total production of but five years ago. In 1911
the total production of Kansas was 1,278,819 barrels, valued
at $608,756.1 In 1916 official figures? show a production of
8,738,077 barrels, valued at $10,339,958. Further, commer-

1. U. S. Geol. Survey, Mineral Resources of the United States, 1911.
2. U. S. Geol. Survey, Press Bulletin, July, 1917.

(7)
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cial deposits of oil and gas have been discovered far beyond
the limits of producing territory at the time of publication of
the report previously mentioned, and it is possible that de-
posits will be found in other entirely new districts. At the
present time there is indication that in the near future deep
tests will be drilled in almost all parts of the state. Under
the situation, the demand by citizens of the state for all avail-
able scientific information concerning the oil and gas geology
and prospects in all parts of Kansas is very natural. So
urgent has been the demand upon the State Geological Survey
that time has not permitted the preparation of a carefully de-
tailed report. The very limited financial resources of the
Survey, also, have made impossible any detailed field examina-
tions. Nevertheless, the Survey is able to supply much of the
information desired, and will endeavor to gather additional
material as far as the means at its disposal permit.

In the preparation of a bulletin of this nature there are
two points which must be borne in mind carefully. First, the
information which is presented must be that which is needed
by those technically trained in the subject of geology, the pe-
troleum geologists, upon whom largely depends the further
development of the oil and gas resources of the state. It must
be organized in such a way that it is most readily available
for their use. Secondly, however, the report must present its
somewhat technical information in such a manner that it is
readily intelligible to citizens untrained in the science of geol-
ogy. The deep interest of a very great number of the citizens
of Kansas, as well as of an increasing number outside the
state, is evidenced by the requests for information which
reach the office of the Survey daily. This need is very im-
portant, and in view of the very widespread general interest
in the oil and gas development of Kansas it has seemed desir-
able to give special weight to this consideration. Conse-
quently, while adhering to the strictly scientific discussion of
the subject, effort has been made to present the problem of oil
and gas production in as simple, direct a manner as possible.
It is earnestly hoped that as an aid in the further development
of these most important natural resources, and in the dissem-
ination of information concerning them, this report will be of

great value. RAYMOND C. MOORE,
State Geologist.



OIL AND GAS RESOURCES
OF KANRSAS.

By RAYMOND C. MOORE AND WINTHROP P. HAYNES.

CHAPTER 1.

HISTORICAL OUTLINE OF THE OIL AND GAS
INDUSTRY IN KANGSAS.

By ERAsMUS HAWORTH.

O COMPLETE a history of the development of oil and gas in Kansas
was published in volume 9 of the University Geological Survey pub-
lications it would seem entirely unnecessary to do more here than merely
to outline the history as already published, in order that those who do not
have access to volume 9 may obtain' a correct though brief history of
Kansas production.

EARLY DEVELOPMENT.

It should be remembered that the now famous “Colonel” Drake well,
near Titusville, Pa., was completed late in August, 1859. It so happened
that Dr. G. W. Brown, editor of the Herald of Freedom, at Lawrence,
formerly lived near Titusville. During the winter of 1859-’60 he visited
his old home and caught the spirit and enthusiasm for oil development
which was so prominent around Titusville at that time. On his return
to Lawrence in the spring of 1860 he organized a company for the pur-
pose of developing oil around Paola. In earlier days Mr. Searle, a sur-
veyor, and others had noted and reported oil seeps on the Wea ard other
streams to the east, northeast and southeast of Paola. These seeps led
to a belief that oil could be found by drilling in a similar manner to the
method employed in Oil creek, near Titusville. A result of Doctor
Brown’s enthusiasm was that three different wells were begun near
Paola during the summer of 1860, making Kansas virtually the second
state in the Union engaged in a serious attempt at finding oil. The Civil
War followed immediately, and all attempts at oil development were
abandoned until later.

SOUTHEASTERN OIL AND GAS FIELDS.

It is difficult to learn the exact date when the next well was begun, but
Paola seemed to be a center from which the enthusiasm spread in many
directions. It was here that men learned to drill wells substantially the

(19)
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same as they learned it in Pennsylvania. It was here that gas was first
piped into the city for the express purpose of producing light and heat.
It was here that the first oil in commercial quantities was obtained, and
all of this primarily on account of the many oil seeps found in so many
different places in Miami county. Prospecting spread south into Linn
county and north into Johnson and Wyandotte counties, and a number of
gas wells were obtained.

Later development extended to the south and southwest by way of
Osawatomie, Paola, Neodesha and down as far as Independence and
Coffeyville. Not much was done in the southern part of the state, how-
ever, until what we might call the third period of development, counting
the Doctor Brown attempt at Paola the first, and those just mentioned
the 'second.

Beginning in 1891, and becoming quite active in 1892 and very en-
thusiastic by 1893 and 1894, prospectors covered the entire southeastern
part of Kansas along the Neosho and Verdigris rivers, and much develop-
ment resulted, particularly in Allen, Neosho, Montgomery and Wilson
counties.

In 1891 Mr. W. M. Mills came west from Pennsylvania and was so
impressed with the favorable conditions around Neodesha, Thayer and
other points that he went back to Pittsburg and prevailed upon the de-
veloping firm of Guffey & Galey to come west and begin a series of de-
velopments on a large scale. He chose for his field of action Osawatomie
and vicinity, while they made their headquarters at Neodesha. Success
followed them to a sufficient extent so that in 1894 they sold their entire
holdings to the Standard Oil Company, which took possession of the
property and immediately began a more extensive development. Soon
the Standard Oil Company erected a refinery at Neodesha, which has
been enlarged from time to time until it is now one of the large refineries
of the country.

In a short time the name of the operating company was changed to the
Prairie Oil and Gas Company, under which name it is still known.
Within the last two years a subdivision of this company has been made,
so that we now have the Prairie Pipe Line Company as a subsidiary of
the Standard Oil Company.

During these years much activity was manifested by independent com-
panies, so that both oil and gas were obtained in large quantities through-
out substantially all of the counties above named, and the western half of
Labette county as well. To the northeast, Anderson and Franklin coun-
ties claim considerable notoriety, and Miami county, where development
was first begun, likewise has been a center of drilling operations from
the earliest time to the present.

During this period of development a very large amount of natural gas
was obtained. Its production is localized with the production of oil, for
scarcely can one name a productive field of either which does not like-
wise produce the other. Every town and village of any considerable size
throughout the entire productive area has been heated and lighted with
natural gas for more than twenty-five years, and there is scarcely a farm-
house in the entire area which is not similarly supplied. It was a natural
result, therefore, that a great combination of interests should be effected
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and large companies formed for piping gas out of the territory in which
it was produced.

The Kansas Natural Gas Company was formed by combining the gas
holdings of a number of large companies and selling bonds to raise money
for laying pipe lines and extending development. It constructed pipe
lines to the north during the summer of 1905, reaching Lawrence, To-
peka, Leavenworth and Atchison that autumn, and St. Joseph and Kansas
City, Mo., a year later. Branch lines were built to all intermediate towns,
so that substantially all of the eastern part of the state was supplied. A
year later the Wichita Natural Gas Company built pipe lines westward to
Wichita and Hutchinson and intermediate places. These main pipe lines
have supplied gas reasonably well from the time of their construction to
the present. During this period many individual gas fields failed and
have been abandoned, but new ones have been found, and the gathering
pipe lines have been extended so that the supply has been reasonably well
preserved, although it is growing scarcer year by year.

OIL AND GAS IN BUTLER COUNTY.

Enthusiasm over oil and gas finding is contagious. With the successful
development of fields in southeastern Kansas citizens all over the state
began hoping that their localities likewise might become productive. As
a result wells were drilled promiscuously here and there all over Kansas.
It is doubtful if there is a single county in the state which has not had
at least one well drilled by some enthusiast. For some reason citizens in
the Walnut river valley, particularly in Butler county, had the belief that
oil and gas could be developed there. At Augusta, Hon. N. A. Yeager
took a very active part in prospecting. In fact, when history is correctly
written, Mr. Yeager will be given credit for being the prime cause of de-
velopment in his vicinity. Although a lawyer, he became a student of
geology and studied the geology of oil and gas very carefully. Not being
supplied with proper apparatus he used a carpenter’s spirit level for de-
termining dip of strata, and thereby located the eastern one of the
Augusta anticlines, and had wells drilled upon it, substantially every one
of which became a producer of gas in commercial quantities. Augusta
was supplied with gas years hefore oil was discovered. It has been many
years since the streets of Augusta first were lighted with natural gas
from wells located by Mr. Yeager. '

In 1912 the Kansas Natural Gas Company employed the writer and
his son, Huntsman Haworth, to help them find promising gas territory.
After examining a few points named by the gas company the writer was
called upon to choose his own territory, whereupon he went at once to the
Walnut river valley. Previous to this time a small amount of gas had
been found at Winfield and a relatively large amount at Augusta. It
was known to geologists that a line of anticlines lay substantially within
the Walnut river valley. The method of investigation employed was to
cross this area, measuring with precision the anticlines found. The first
cross-section was run east and west just below Parker, a little town in
Morris county. The same line of anticlines was cross-cut at Wilsey on
the Missouri Pacific, and again at Elmdale where an anticline had been
known for years and had teen partially developed on the advice of Dr.
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J. W. Beede, an assistant on the Kansas State Geological Survey. From
Elmdale examination was made southward to Burns, across the anticline

there and southward to El1 Dorado.

El Dorado. In the vicinity of El Dorado, county seat of Butler county,
a well-defined anticline, which has since been developed into the remark-
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Fic. 1. Field map of a portion of Butler
county made in 1914 by Haworth and Ha-
worth, showing anticlinal structure near Kl
Dorado and Augusta. The two small heavy-
lined rectangles show cross-sections of the anti-
cline.

able El Dorado field, was dis-
covered by the examination of
the writer and his son. A line
of levels was run from the
western part of the city across
the summit of the anticline
and down the east side. The
strata were found to slope
downward fifty or sixty feet
on the east and a_ somewhat
greater amount on the west,
the western dip, however,
changing gradually to the nor-
mal dip of the region, about
twenty-five feet per mile.
Weekly reports of the geo-
logic work were sent in and
blue-print maps, of which
Figure 1 is a reproduction,
were drawn showing the line
of the summit of the anticline.
In September, 1912, the writer
advised his clients to get leases
on either side of the axis of
the anticline covering a strip
two or three miles in width,
but the advice unfortunately
was neglected.

In 1914 the city council of
El Dorado asked for help in
the location of mnatural-gas
deposits. An investigation
similar to the earlier one just
described, but without precise
measurement with levels, was
begun, and, assisted especially
by Mr. Austin, a surveyor
from El Dorado, the anticline
west of town was outlined sub-
stantially as mapped in 1912.

Since oil had been found at
Augusta it was advised that
development of the EIl Dorado

structure be prosecuted actively, recommendation being made that the
first well be drilled close to the crest of the anticline. Accordingly the
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city drilled a well in Sec. 1, T. 26 S., R. 4 E. After expenditure of thou-
sands of dollars, the well, dry, was abandoned at a depth of about 2,650
feet. A short time later the Wichita Natural Gas Company, now the
Empire Gas and Fuel Company, whose geologists had made a careful sur-
vey of the area, took over the property from the city of El Dorado and
paid them their entire outlay. At once a well was drilled on the Stapleton
land in the southeastern quarter of Sec. 29, T. 25 S.,, R. 5 E. At a depth
of 590 feet a sand was reached which produced oil, and at 670 feet another
oil sand, the two together producing substantially 150 barrels per day.
This was the beginning of development in the El Dorado field.

Shortly after the production of oil on the Stapleton land, some who
paid little attention to geology went down the east side of the anticline,
almost to the syncline trough, and obtained 1,000-barrel wells. This im-
plied that the oil pool was so large it must fill the entire anticline—a
supposition which has been thoroughly established by subsequent drill-
ing. No geologist can determine in advance of drilling whether or not
oil lies under an anticline, and if it does, how much. If a sufficiently
large body of oil has been concentrated it may entirely fill the anticline
and reach down the sides to the syncline troughs. It seems that the El
Dorado anticline is thus filled.

As oil was first discovered on the east side of the El Dorado structure,
operators naturally clung to this side rather than to the west. Gradually,
however, operations were extended across the summit and down the west-
ern slope, so that to-day some of the best development in the district is
on the west side of the arch. The famous Trapshooter well, recently
drilled a little west of the center of Seec. 11, T. 26 S., R. 4 E., is a little
more than a mile west of the summit as outlined cn Haworth’s map of
1912. An almost equally good oil producer has been drilled by the Carter
Oil Company a few hundred feet south of the Trapshooter well. A gas
well with 20,000,000 feet capacity has been drilled in section 12, just east
of the Trapshooter well. It is located near the crest of the arch where
gas is supposed to be, if found at all, and is an excellent confirmation of
present ideas of the geologic relations of gas, oil and water. Local oil
and gas journals speak of these new wells as developments in the To-
wanda district, implying that they constitute a new field. It is true that
they are in the municipal township named Towanda, but it is much more
important to note that they are on part of the El Dorado anticline, and
are, therefore, geologically and geographically a part of the great El
Dorado field, and from every standpoint should be referred to in that
way. '

Augusta. Developments at Augusta have followed the lines which the
geology of the district imply. The greatest oil developments to date are
on an anticline west of town, lying principally beneath the alfalfa fields
of the Walnut river valley. The Augusta anticline was observed in part
by the Haworths in 1912, but as the area is principally occupied by river
alluvium it was given but little attention. A few deep wells have been
drilled on the main anticline farther east, but development has not been
carried to a sufficient extent to indicate certainly what the final results
may be. From a geologic standpoint it seems that this anticline may
prove as productive as any.
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Just west of the line between ranges 4 and 5 a third anticline with a
relatively short north-and-south extension is found. Here the rocks have
the greatest dip of any place examined in Butler county, and it will not
be surprising should a pool with very large producing wells be discovered
here.

Other Localities. Good oil wells have been found at scattered points in
other parts of Butler county. One of these.is on the Smock land (Sec. 2,
T. 27 8., R. 5 E.), six miles south of El Dorado. On the Weaver land
(Sec. 1, T. 28 S., R. 5 E.), six miles farther south, is another well of con-
siderable importance, and a number of wells have been found in T. 29 S.,
R. 4 E,, northeast of Douglass. There has been much speculation as to
the possibility of finding quantities of oil in other parts of the Butler
county region. Since oil has been found almost continuously over a large
part of eastern Kansas, it may well be hoped that oil will be discovered at
many other. places in Butler county and adjoining areas to the north and
south. )

PRESENT CONDITION OF THE OIL AND GAS INDUSTRY
IN KANSAS.

Prices quoted on Kansas petroleum are the highest ever known—$2
per barrell-—but in reality they are much higher, as almost all Kansas
oil is selling at a premium. Development work is, therefore, very active
despite the scarcity of gas for drilling and the high price of labor. It is
idle to attempt a forecast of what, the future has in store for Kansas. A
few years ago one of the great oil geologists? of the country estimated
the total production that might be expected from Kansas. After show-
ing the total output of Kansas to the date of his article, he multiplied the
total by two, and assumed that Kansas under favorable circumstances
might do as much in the future as she had done in the past. During the
year 1916 alone, however, Kansas produced almost as much oil as shown
in her entire previous output. Throughout the first half of the present
year she has averaged more than 75,000 barrels per day, which if con-
tinued to the end of 1917 will have carried the production far beyond
the sum total estimated by the writer mentioned. Leaving out of con-
sideration the discovery of any substantially new areas, it is not a vain
hope that the daily output of Kansas will ke increased rather than de-
creased throughout the next two years.

1. October, 1917.

2. ARNOLD, RALPH, Conservation of the oil and gas resvurces of the Americas, Part 1:
Econ. Geology. vol. 11, p. 211, 1916.
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CHEROKEE SHALE Cherokee shale Cherokee Cherokee shale Cherokee shale Cherokee shale Cherokee Cherokee CHEROKEE
shale shale shale SHALE

TABLE SHOWING the development of the present nomenclature of the Pennsylvanian rocks in Kansas. The first use of the stratigraphic names which are employed in present nomenclature is indicated by capital letters. Stratigraphic names which are no longer used are represented by italics.



