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facilities. Two of the wells were put to a pumping test for one year
and were found to produce as much oil on the last day as on the first.
This seems to be a remarkable showing for wells of heavy oil, and
probably indicates a long life for the field.

Two deep wells have been drilled ir the field: one to 2,427 feet,
the other to nearly 4,000 feet, but no pay was found below the 1,000
foot sand. The records indicate that the horizon of the Redbeds is
passed at from 860 to 1,000 feet and the Pennsylvanian entered. From
the vast thickness of shale and limestone recorded and the difficulty
of keeping the hole straight, the formations seem to be dipping at
high angles.

Other companies have taken leases surrounding the field and
from time to time have drilled wells but none have developed paying
properties, either in oil or gas.

PROBABLE SOURCES OF THE OIL

The conditions under which the oil or gas, or both, o¢cur at
Granite, Gotebo, Lawton, Hope and Wheeler seem to be similar in all
essential respects: that is, they occur near the base of the Redbeds
close to the unconformity between the Permian rocks and the older
Paleozoic formations, so that what is said concerning the source of
supply of the Wheelsr oil is equaliy applicable to the other four
mentioned.

The Redbeds formations contain asphaltic bitumen in the Wheeler
field, and at numerous places in nearly every diretcion from the
developed area, as may be seen by reference to Part I. of this report.
The same is true in northern Texas in the region of Petrolia and
Wichita TFalls. So far as has yet been determined the Redbeds are
at least several hundred feet thick at all places where these asphaltic
deposits occur, and since the high state of oxidation in the Redbeds
is due to the absence of organic matter a* the time of the formation
of the rocks it does not seem possible that the oil und gas could have
originated within the Redbeds,

In Carter, Jefferson, and Love counties, Oklahoma, and in that
portion of Texas immediately south, thick deposits of Pennsylvanian
rocks that contain either oil or oil residuum (asphalt) where exposed,
pass under the Permian Redbeds. In Oklahoma the Pennsylvanian
beds are so tilted and broken that the Permian formations lie in
immediate contact with their upturned edges. :if those Carboniferous
rocks which lie buried had remained exposed there would now be
nothing left but the heavy non-volatile residuum: but since the Permian
rocks were deposited before the petroliferous strata of the older rocks
had been exposed long enough for the volatile oils to escape they had
a tendency to seal up the leaks. Deposition, however, is slow so that
the petroleum and gas became disseminated through the strata.
Furthermore there is no reason to believe that transportation of the
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hydrocarbons from one formation to the other should cease with
deposition especially when the deposited members are as porous as the
Redbeds. Thus, in the course of time, any oil in the carboniferous
beds below the Permian would be conveyed upward and would either.
rollect in the Redbeds or escape through them. It seems that for a
long period of time the latter was true in the Wheeler field for, it
tontains one of the largest deposits of brea known in the United
Btates, and even yet gas is escapiiig on the SW. 34 SE. 4 sec. 21,
tbout three quarters of a mile southwest of the place where the first
well was drilled. In the light of present data the underlying
Paleozoic rocks seem to be the only reasonable source from which the
Wheeler oil and gas could have come.

Owing to the fact that deep d.illing has failed to locate the source
i supply in the Pennsylvanian rocks irimediately below the Wheeler
field, it is suggested that the oil and gas may [.ave been transported
long the line of unconformity and the original deposit may be
ncountered at greater depths at some other place in the general region,
Chere are, however, no data at present available on which to base
his probability.

THE MADILL OIL FIELD.
LOCATION

The Madill field consists of a half score or more of oil wells,
isually showing a little gas, located in the southeastern part of
[. 5 S.,, R. 5 E., or about one and one-half miles southeast of Madill,
he county seat of Marshall County,

TOPOGRAPHY

The region surrounding Madill is essentially an undulating plain,
loping southwestward. The Washita River flows throug:i its broad
hallow valley about six miles north of Madill and the Red River
kat a little less than twice that distance to the southward.,

STRATIGRAPHY

The general stratigraphy of the region has been discussed in
Part I. of this report, so but brief mention need be made here.

By reference to the geological map of the region and to the cross
bction attached to the map of the Madill field it will be seen that
he rocks north of the Washita are granites and older Paleozoic
ediments. At the time of the Arbuckle uplift the older sediments
fere raised to a nearly vertical position, then worn down almost to
plain. Subsidence followed this wearing down, the sea encroached
tom the southeast, and the Cretaceous sandstones, limestones, and
hales were deposited ‘unconformably, upon the worn surface of the
Ider rocks,
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So far, oil has been found only in the Trinity sand—the breaking
down of which affords the sand in the Washita River, and Glasses
Creek huttoms—of Cretaceous age. The Trinity sand is locally
conglomeratic at or near the base, with occasional streaks of clay
shale at higher horizons. Tle composition of the conglomerate
varies from place to place, depending upon the character of the older
formations from which it was derived. Usually both the sand and
conglomerate of the Trinity are porous, and it is these which form
the reservoirs for tbe oil which has been developed near Madill. The
approximate thickness of the Trinity sand in this region is 400 feet
but owing to irregularities in the old pre-Cretaceous land surafce this
thickness may greatly increase or decrease in comparatively short
distances.

The Goodland limestone lies conformably upon the Trinity sand
ard is the limestone which occurs at the surface in the vicinity of the
development, and forms the bluffs of Glasses Creek. Farther south,
however, higher members of the Cretaceous series appear, thus
increasing the depth to the Trinity sand.

STRUCTURE

Broadly speaking theré are two structural features in the
vicinity of Madill which may have a direct bearing on the deposits of
oil and gas in the region. One of these is the Arbuckle Uplift, the
other is the Cretaceous monocline. The Arbuckle Uplift involved the
pre-Cambrian granites of the Tishomingo district and all Paleozoic
rocks up to and including the mid-Carboniferous or Pennsylvanian
formations. All of the rocks were brought up together; the granites
being faulted and the sedimentarizs folded and upturned, with
occasional breaking and mashing, so that they are often found on edge,
or dipping in various diretcions at L:igh angles, in marked variance to
the younger Cretaceous rocks which lie almost flat or incline gently
in a single direction forming what is structurally known as a monocline,

Carboniferous and older Paleozoic strata are not exposed in the
immediate vicinity of Madill but they have been examined in con-
siderable detail beyond the limits of the Cretaceous overlap both ta
the north and west. Where exposed, the older formations are steeply
inclined toward the southwest, trend northwest-southeast parallel tc
the Arbuckle Mountain uplift, and thus pass from view under the
Cretaceous formations which occur as shown on the map of the
southwest field.

The structure of the Trinity sand and overlying formations ig
simple. They succeed each other as a conformable series, and probably
now have nearly the same attitude as at the time of deposition, that is
they lie almost flat. However, at the time of the post-Cretaceous
uplift the Arbuckle Mountain region rose higher than the region td
the southeast, thus giving the Trinity sand and succeeding formations
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a gentle southeasterly dip. There are some very slight warpings
reported but none which are thought to be of sufficient magnitude to
have in any wise affected the accumulation of oil and gas.

The most prominent structural feature of the Cretaceous of
Oklahoma is the Red River fault which trends west of northwest in
the vicinity of Red River, but it is not at all probable that it has in any
way influenced the oil deposits near Madill.

No careful examinations of the Madill oil have been made by
this Survey so the United States Geological Survey16® is quoted :

A fresh samyle of crude petroleum was obtalned from a well one and one-half

miles southeast of Madill a] d shipped to Washington In a gas and ofl tight
receptacle and analyzed in the laboratory of the United States Geologlcal Survey

by David T. Tay.

_ The crude Madill ofl Is very liquid. Its color in reflected light is dark
ollve and in transmitted Mght a dark wine. The specific gravity at 60° F. was
0.7887; the Baume’' gravity 47.5°. On distillation by Engler's method 100 cuble
centimeters of crude oil began to boil at 65° C. While heating from 65° C. to
150° C, 22 cubic centimeters of gasoline were given off, the specific gravity of
which was 0.7118. From 150° C, to 300° C. 38 cubic centimeters of kerosene
were glven off, with 'a specifi. gravity of 0.7788. After heating to this
temperature 86.8 cubic centimeters remained as a residuum, of which the specific
gravity was 0.8669. In this rosiduum 7.41 cubie centimeters were determined as
paraffin, no trace of asphalt being found. Eight per cent of the crude sample
and one mer cent of the ‘kerosene proved to be made up of unsaturated
hydrocarbons, :

The gravity of this oll, 47.5° Baume’, is approx! nately 7% higher than that
of the best oll produced at Muskogee, or 13° higher than that of the average
Mid-Continent crude oil. On distillation the crude petroleum gave 60 per cent
of lighter ofl (gasoline and kerosene), about 7 per cent of paraffin, and little
or no asphalt. The 60 per cent of lighter ofl ylelded approximately 22 per cent
of gasoline and 30 per cent of kerosene. The average crude oll from the
Mid-Cont'nent fleld, when distilled, produecs hardly 50 per cent of lighter olls,
with a ratio of about 1 to 4, kecosene predominating,

OCCURRENCE OF THE OIL,

The oil of the Madill district so far as developed, is all within
the horizon of the Triuity formation but in uncemented sand and
gravel near the base. Gas has often been encountered at higher
levels and asphalt occurs locaily impregnating other Trinity horizons
along the outcrop in the bluffs of the Washita River and Oil Creek to
the north. This would seem to indicate that oil may occur at these
higher horizons further south where they lie further below the surface.
There are, however, no krown structural or other geologic features
observablfe which will enable one to even approximate the most
probable place of oil accumulation.

The exact thickness of the oil sand is unknown, but from the
most reliable data at hand it appears that it is from tventy-five to
thirty feet.

' DEVELOPMENT.

The first paying well in the Madill pool was completed during

the summer of 1906 on the Arbuckle farm in the SW. % sec. 25, T. 5
S., R. 5 E. The exact number of wells that have been drilled since
160 Taff, J 2., and Reed.' W. J.. The Madlll o1l pool, Oklahoma: Contributions

to 8%c&nomlc Geology, 1908, Part II., Bull. U. §. Geol. Survey No. 881-D, 1909,
p. 38-39,
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is not known, though they have been drilled in every direction from
the pool. In April 1909 there were only four or five producing wells.
The largest oil producing well of the field was completed on the
twenty-second day of March 1909, and was rumored to be making
1,000 barrels, natural, per day. On investigation, however, it seems
that 400 barrels would have been a liberal estimate of its capacity.
The striking of this well revived operations in the fie!d and a’large
acreage was leased by variois companies, and several new wells were
drilled but so far as has yet been learned the etfort did not extend
the prolific territory far beyond the limits of the Arbuckle farm,

PROBABLE SOURCE OF THE OIL

Taff and Reed!®! have summarized conditions which appear to
control the source of the Madill oil in a report to the United States
Geological Survey, and are here quotzd on that subject:

The Trinily sand i3 known to contaln petroleum or bitumen, a residue -of
crude petroleum, at various localities In southwestein A-kansas, southern
Oklahoma, and Texas. At all the localitles where this crude petroleum or lts®
residue have been found the Trinlty sand iIs several hundred feet thick. This
sand is a beach or shallow-water deposit of siliceous sand with local cumparat(ve{y
thin beds of clay. It contains exceedingly scanty remains ~f organic life, either
vegetable or anfmal. I¥ere and there trin shell limestone layers occur in the
central part of the formation, and at widely separaied localities silicified wood
has been found, but nowhire is there sufficient evidence of the occurrence of
organic matter to warrant the assumption that the oll originated In the
formation that contains it.

In southwestern Arkansas and in northern Texas, ag well as in southern
Oklahoma, thick deposits of Carhoniferous rocks that contain oll resfddes underlie
the Trinity sand. Furthermore, tne Carboniferous beds are tilted ’'n such a
manner that their edges »roject against the base of the Trinity sand. Any oil
in the Carboniferous sirata bencath the Trinity would In the course of time
be conveyed upward and would either lodge in t¥at sand or find an exit through
it to the surface. There seems at present no other reasconable explanation than
that the oil of the Mad!ll pool had its source In the underlying Paleozolc strata.

Whether the oil tn {ts present position near the base of the ‘. rinity sand
is contiguous to the original oll-bearing strata of the subjacent rocks, or
whether it has migrated laterally, mavy possiuly be determined by the drill.
Should original oll-bearing strata beneath the Trinity rind be tapped by the
drill, the inference is that such oll-bearing rocks would b¢ found to trend in a
northwest-southeast direction, with the strike of the rocks in the Arbuckle
uplift as exposed in the district to the north and west of Madlll.

161 Taff, J. A., and Reed, W, J., The Madlll oit pool, Oklahora: Contrib, Econ,
Geol., 1908, Part II., Bull. U. 8. Geol. Survey No, 381-D, 1909, p. 41.
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