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DESCRIPTION OF PRODUCING SANDS.

The Mussclman sand, which has been found productive of gas in
the Cushing pool, occurs there at about 700 feet and attains a thick-
ness of about 25 feet.

The Layton sand is productive of oil and gas principally in the
northern part of the Cushing field, but also in the area between Drum-
right and Bristow and in another area a few miles south of Shamrock.
It ranges in thickness from 20 to 100 feet, with an average of about
50 feet. Some places it is absent. It underlies a hard limestone 10
to 20 feet thick, -often called the TLavton lime. This lime some-
times contains 'gas. ‘I'he sand is coarse-grained, comparatively soft,
porous, and fairly uniform in texture and porosity. It occurs at
depths ranging from 1,200 to 1,500 feet, depending upon the locality.
Saturation within the sand is incomplete and irregular, due to cross
liedding and other irregularities in sedimentation. Layton oils are us-
ually of high gravity. In the Cushing field the Layton ranks highest
in gravity, with Bartlesville next and Wheeler last. An excellent
description of this sand, as well as the other principal sands of the
Cushing field is to be found in Beal’s" paper on that field.

The Jones sand, which produces gas at ahout 1,730 feet in the
Cushing area, is relatively unimportant in Creele County. It attains a
thickness, where productive, of about 25 feet.

The Cleveland sand also is of relatively no importance in Creek
County. Its average thickness is less than that of the Jones sand.
Tt occurs on the Cushing structure at ahout 1,920 feet and contains only
small shows of oil and gas.

The Wheeler sand (correlated with the Oswego Lime) is pro-
ductive chiefly on the Cushing structure. Of the Fort Scott group, com-
posed of an upper limestone, an intermediate shale which sometimes
grades into coal, and a lower limestone, the upper limestone member
is frequently called the “Big Lime” and the lower member is called
the “Oswego Lime.”” Frequently, (especially if one member is found
missing), the two have been confused. 'On the whole, however, the
Fort Scott is one of the most persistent and uniform horizons lying
above the Mississippi lime and makes an excellent mapping horizon.
The lower member, or Oswego lime, frequently changes in character
from lime to sandy lime or even sandstone. Such is the case where
it is called the Wheeler sand. This sand, as also in the case of the
Bartlesville and the Layton, is not saturated completely. In its most
important producing locality the Wheeler production covered about
11 square miles for oil and 21 square miles for gas.

The sand attains a thickness of 60 or 70 feet, but with an average
thickness of considerably less. In the Cushing area, the Wheeler “sand”’
is a coarse grained brownish limestone which includes porous or sandy
layers that contain the oil. Sometimes the upper limestone member
31. Beal, Carl H., Geologic Structure in the Cushing Oil and Gas Tield, OKkla-

homa and its Relation to the Oil, Gas and Water, U. 8. Geol. Survey, Bull.
658, 1917. )
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carries gas in paying quantities. In the same area this sand is found
at a depth of about 2,250 feet.

The Prue sand reaches its major importance in T\ 14 N., R. 8 E.,
where it produces from synclines. Here the sand is found at about
2,390 feet and has an average thickness of about 50 feet. Elsewhere this
sand produces from anticlines. ’

The Skinner sand is productive of oil and gas in relatively small

quantity in the Cushing and Glenn pools. At the former locality it is
found at about 2,620 feet with a thickness of about 20 feet. In the
Glenn pool it occurs at about 1,050 feet.

The Red Fork sand is chiefly important in the eastern and north-
castern parts of Creek County where it is found at depths ranging
from 1,300 to 1,450 feet. Its thickness ranges from 20 to G0 feet.
In this county it is productive mainly in the Red Fork, Sapulpa, and
Glenn pool areas.

The Bartlesville (Glenn) sand is by far the most uniformly pro-
ductive sand throughout Creek County, with its chief production com-
ing from the northern half of the county.

This sand is usually brown and grades from fine sandy shale to
coarse grained sand. The general appearance of the grains of the
Jartlesville sand may be seen from the microphotograph (Plate 6 K
and Plate 6 F). The grains appear to bd poorly sorted with a predomi-
nance of angular graing and a small percentage of well rounded grains.

The sand attains a thickness sometimes of as much as 200 feet,
being thickest in the south central part of the county and thinning
out northward and eastward. It is found at about 1,450 feet in the
northeast corner of the county, 2,300 feet in the southeast, 2,500 feet
in the northwest and 3,170 feet in the southwest. It occurs general'y
over the whole county, though may be locally missing, sometimes pos-
sibly cut out by faulting.

The Bartlesville is found abundantly productive on terraces, anti-
clines and sometimes on monoclines where lensing or change in porosity
causes barrriers to form to hold the oil or gas accumulation. The
sand is never completely saturated, usually only the upper portion be-
ing productive. Sometimes, however, alternate water and oil hearing
streaks occur. Despite irregularities, however, the Dartlesville is well
liked hy operators because of the staying qualities of the production
and the slower initial decline and the great ultimate yield.

The quality of the oil in the Bartlesville is much better than that
ir. the Dutcher, the “Turkey Mountain” and some of the other sands,
and is very well liked for refining purposes.

The Tancha (Tucker, Booch) sand occurs at from 1,650 to 1,750
feet in depth in the northeast part of the county, 2.500 in the southeast
and 2,800 feet in the northwest. It accounts for some fair production
of oil and gas in the northern, central and eastern parts of the county.
Tts thickness ranges from 25 to 50 feet. TIts importance is less than
that of most of the other sands mentioned in this description.
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The Dutcher sand attains considerable importance in Creek County.
1ts best productive areas lie in the eastern, central and southeastern parts
of the county. This sand thins out from the Bristow area northward
and northwestward until it appears to be entirely absent. Almost ev-
erywhere encountered this sand yields a showing of oil or gas. It
produces from anticlines, terraces and faulted monoclines.

The Dutcher appears to be found in Creek County in two horizons,
separated by a shale break. Sometimes the upper, sometimes the low--
er, and sometimes both are missing in well records. Production may
oceur in either or both in the same well, and sometimes one will con-
tain oil and the other water, more frequently than not the upper and
lower respectively. The Dutcher zone varies in thickness up to over
100 feet. Upon favorable structure this sand has yielded some phe-
nomenal initial production, many wells yielding over 5,000 barrels and
one well on the “Poor Farm” structure southwest of Bristow over
15,000 barrels initial. This lenticular character of the Dutcher sand
accounts for many dry offsets to good producers. The Dutcher is
found at from 1,800 feet in the northeast part of the county to 3,450
in the southwest.

The Misener sand has been well described as to distribution and
general character elsewhere in this paper. Because of its discontinuous
lenticular character, it is thought to be of relatively little potential eco-
nomic value in Creek County. It correlates with the Mounds sand of
Beggs. Its chief occurrence in this county is in T. 15 N, R. 10 E.,
and lapping over into the township east.

The “Wilcox” sand is an important factor in the oil and gas produc-
tion of Creek County. This sand ranges in thickness up to 200 feet
and over, probably averaging slightly less than 100 feet, and is found
at depths ranging from 1,900 {feet in the northeast part of the county
to 4,000 feet in the southwest corner. It is a pure white sand made up
Jargely of highly angular grains, with some few rounded large etched
grains, and more small rounded grains. This sand is difficult to
distinguish from the “Burgen” but is considered a much more uniform
fine grained sand. The “Wilcox” produces chiefly from well defined
anticlines, usually domes, and: because of this and also because of the
fact that the “Wilcox” is usually much more closely folded than the
higher formations, these productive areas are relatively limited in
size. This sand has been very prolific in some places, sometimes ex-
ceeding 30,000 barrels per acre. The oil is of high gravity and is
much sought for because of its good refining qualities. This sand
is productive in a belt across the northern part of the county and
again in’the central and southern parts. (See PL IV).

The “Siliceous Lime” (“Turkey Mountain” sand), which is the
upper weathered or porous part of the Arbuckle limestone, has been
found productive in the northeastern part of Creek County. The pro-
duction is confined to the upper truncated surface of this Timestone
hody and not to any one horizon in that limestone. The upper 20 feet
consists of pure to sandy dolomitic limestone and helow that is a dense



42 OIL AND GAS IN OKLAHOMA,

dolomitic limestone containing quartz fragments and crystals. VWhere-
ever the Arbuckle limestone has heen entirely drilled ihrough in this
region the drill has passed into granite. The upper surface of this
limestone, therefore, may he considered as the last chance for production
in the downward search for oil and gas.
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POSSIBLE FUTURE PRODUCTION

It may Dbe inferred from the last paragraph-above that the lowest
probable productive stratigraphic horizon has been reached and all in-
tervening possible pay sands penetrated here or there in this county.
Future production, therefore, as far as Creek County is concerned,
will have to be found in structures as yet undiscovered or developed or in
structures not yet developed to the deepest known pay horizon. Meth-
ods for the search for new structures in this county have been sug-
gested in earlier paragraphs. On the other hand, for making deeper
tests on already developed structures only sufficient courage, coupled
with good geologic judgment as to what kind to structure to test,
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and as to possible occurrence in that particular area of the desired
deeper sand under favorable conditions, is requisite. :

SUMMARY

In order to aid in the writing of a new bulletin covering oil and
gas development and future possibilities in Oklahoma, to replace Bul-
ietin No. 19, pt. II, published in 1917 and now out of date and out
of print, the authors have prepared this chapter covering Creek County.

This county occupies an area of about 963 square miles in the
northeast quarter of the state, lying in the sandstone hills portion of
that part of Oklahoma and drained by Cimarron River and tributaries
of the Arkansas system and Deep Fork and Little Deep Fork of the
Canadian system. The area is rough and hilly, with surface eleva-
tions ranging from 600 to 950 feet.

Development hegan actively in 1906 in the Clenn Pool area and
continues active to the present day. During this time probably all the
larger available producing areas have been found and their production
outlined.

The rocks outcropping at the surface comprise the upper forma-
tions of the Pennsylvanian, and the rocks penetrated by the drill
range downward through the Pennsylvanian, Mississippian, Devonian,
Silurian, Ordovician and Cambrian and into granite. The chief un-
conformities come below the Pennsylvanian, below the Chatanooga
and Misener, below the Viola, below the Burgen, and helow the Ar-
buckle.

The general structure of the region is that of a westward dipping
monocline, interrupted by anticlines, terraces, synclines and faults.
The faults are mostly normal (only one thrust fault being recorded)
and strike northwestward and tend to fall in en echelon belts trending
northeast-southwest. Some northeast-southwest en echelon compres-
sion folds and a few larger northeast-southwest anticlines lying more
northward than the compression folds just mentioned are found. Some
tension folds in the form of northwestward plunging anticlines also
cceur, together with a number of folds of irregular shape probably
caused by a combination of forces.

The authors discuss many theories previously formulated to ex-
plain the origin of the numerous small structures of this portion of
the Mid-Continent field, such as vertical uplift, compacting, direct
tangential compression, and various phases of the rotational stress
theory. They find the formation of such small structures by direct
uplift difficuit to explain. They find the shape and position of the
structures, together with the absence of close folding and other evi-
dences of intense thrusting hetween the Mid-Continent fields and the
Ozarks (the supposed source of tangential thrust) arguing against that
theory as an explanation of the origin of the small structures. They
present diagrams and other arguments proving the inadequacy of com-
paction as the cause of the formation of these structures. Following
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this, they conclude that, while some structural conditions in the north-
ern Mid-Continent area may be explained in part by one or more of
the other theories, that of rotational stress set up in the sediments by
horizontal movements in the basement complex, caused by thrusts
originating in the Quachita Mountain region of southeastern Oklahoma
and northwestern Arkansas, best serves as an explanation of the or-
igin of the structural forms found in the northern Mid-Continent area.
‘I'he authors admit, of course, the possibility that some of the other
forces mentioned may have slightly modified the effects of the group
of forces finally accepted as chiefly responsible.

From the above studies the authors believe that an application
of the accepted rotational stress theory may lead to the discovery of
many small obscure or hidden structures in this as well as adjacent
counties, and may be followed by the development of additional pro-
duction. An application of the same theory also is made to the relative
evaluation of different types of structure and to the choice of drilling
sites on the various kinds of structures discovered.

Following the structural discussion the writers describe the sands
and production of the following horizons in Creek County: Musselman,
Layton, Jones, Cleveland, Wheeler (Oswego lime), Prue, Skinner, Red
Fork. Bartlesville (Glenn), Taneha, ( Tucker, Booch), Dutcher, AMisen-
er. “Wilcox,”” and “Turkey Mountain' (“Siliceous Lime'). and indi-
cate possibilities of future production in these sands within the county.
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