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OIL AND GAS IN OKLAHOMA
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Figure 24.—Generalized cross-section of the Robberson field.
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uplift were probably directed from the southwest. It will be noted
that there are a number of faults and parallel folds to the south and
southwest, while none of these occur in such magnitude on the north
side of the Arbuckle Mountains, The Robberson fold has probably
been faulted several times, though the vertical displacement is not
great. The faults generally have a northwest-southeast strike with
the downthrow on the north side. This fault zone has been general-
ized into one fault in the figure above mentioned. There can be
little doubt that certain parts of the Simpson in the Arbuckle Moun-
tains contain oil as there are many asphalt seeps along the outcrop
of this formation. It is to be understood that the oil is not indi-
genous to the Simpson sands, but to the Ordovician limestones; and
it is thought that an accumulation at Robberson occurred subsequent
to the uplift. Erosion progressed until most of the Viola limestone
was removed over the tops of the structure and near the close of
this erosional period there probably was a large asphalt seep situated
at Robberson. This seep was sealed in by the last advancing seas of
the Pennsylvanian which deposited the Pontotoc, and possibly a part
of the Mauldin sands. Permian deposition then commenced which
laid down the rest of the Mauldin beds and the Garvin beds. Any
later Permian beds which may have been deposited over this area
have subsequently been removed. This asphalt seep at Robberson
continued to disseminate gas and oil into these younger beds, result-
ing in a heavier oil in these younger beds because the more volatile
constituents escaped as a gas.

In spite of this theory, the oil may have had a dual origin or
it may have all been derived from the Glenn formation.

PRODUCTION
oIL

There are two classes of producing wells in the field. One is
from the Permo-Pennsylvanian, which had an average initial pro-
duction of 50 barrels per day (in some exceptional cases this initial
production ran as high as 250 barrels). The other is from the Or-
dovician, which had a maximum initial production of 8,000 barrels
per day.

The oil produced in both cases is a Dlack “mixed-base crude,
varying in gravity from 25° to 33° Baumé, the average being 28°.
The lightest oil is found in the Simpson sands below the Viola lime-
stone. 'The gravity becomes progressively heavier the farther it has
travelled into Permian sedimerts. Due to the lack of proper facili-
ties for conserving the lighter constituents of the oil, most of it is
suld as low gravity crude.
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An average analysis of the oil shows the following fractions and
temperature ranges of distillation:

Gasoline and Naptha below 302° F; 15.5 to R1.4 per cent,
Gasoline at 302° F; 11.1 to 15.8 per cent.

Kerosene at 302° F; 21 to 28 per cent.

Residuum at 572° F; 67.3 to 67.9 per cent.

The oil from the Permo-Pennsylvanian is notably free from water.

Many of the sands have been entirely penetrated and no water
encountered. The oil from the producing horizon of the buried

peaks shows water and emulsion which has caused a great loss of oil .

as it is extremely difficult to break, and since several of the wells
have had as much as 25 per cent of this water and oil emulsion, the
waste in getting it into pipeline condition. has been quite large. The
water may be separated by treating with chemicals, but the most ef-
ficlent means is to treat this emulsion in centrifugal separators.

There has been a total of 342 wells drilled in the field up to the
present time and of this number 221 produced oil and gas, and 52
were gas wells. The remaining 69 were dry or were abandoned.

GAS

Gas was the first commercial product of the field, yet no effort
l:as been made to develop the supply. The gas from the first few wells
drilled was used for fuel in drilling later wells, and it was not until
January, 1928, that an adequate pipeline was connected with the field.
A great many of the gas wells in the field were the result of plugging
llack from a failure to find oil at lower depths.

The average initial gas production was from 15,000,000 cubic feet
to 35,000,000 cubic feet per day. These wells were of fairly long life
some of them were producing 8,000,000 cubic feet per day when two
vears old, The rock pressure varied from 275 to 600 pounds, the aver-
age being 350 pounds, and the gas was usually free from water and was
low in gasoline content. Samples taken from various wells showed
from 0.6 to 0.8 of a gallon of gasoline per 1,000 cubic feet of gas.
This was too low to be of commercial value, and very little casing-head
gas was made by the oil wells. No effort has been made to utilize this
supply.

DECLINE CURVES

The production curves of the wells in the Permian and Pontotoc
as compared to those of the Ordovician differ radically in their form.
For example, the wells producing from the Newberry sands show, in
general, a rapid but very regular decline with very little flattening
until the wells are more than a year old. These wells are generally
much longer lived than those in the Ordovician, due to the coarseness
and porosity of the sands and to the absence of water even after the
available oil has been extracted.
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The wells drilled into the older sediments have a very large initial
production with a sharp, early decline followed by a flattening of the
curve after seven months. This type of curve generally indicated
water pressure. All of the large wells are on the apex of the buried
peaks in sections 13 and 14. They are short-lived, flowing from two
to three weeks and declining rapidly as the gas pressure decreased. For
example, Humble’s G. Powell No. 5 came in in May with an initial
production of 8,000 barrels per day, and one month later it was pump-
ing 50 barrels per day.

The decline curves showing the volume and rock pressure of a gas
well when allowed to produce naturally give almost a straight line with
some fluctuations. However, if a gas well is “pulled” the volume and
[ ressure becomes abnormally low, but will re-establish itself after al-
lowing the well to be shut in for several weeks.

In a curve showing the average daily production of oil per month,
a number of high points can be shown which in every case are due to
the bringing in of a gusher from the Ordovician, since these gushers
bad a high initial yield. Since June, 1923, there has been a steady
decline in this curve. Its high point was 87 barrels per day per month,
while at present it is little better than 12 barrels,

METHODS OF DEVELOPMENT
WELL SPACING

The early wells in the field were all drilled as line locations, 150
feet being the usual distance, but as the field progressed and many
small tracts were developed, wells were spaced in an irregular man-
ner according to the individual idea of the operator. The closest
spacing is around gusher wells, where as many as four wells were
drilled on 10 acres. However, in the Permo-Pennsylvanian coarse
sand, the usual method was one well to 10 acres, and this spacing
was found to be sufficiently close to drain the oil from the coarse
sands. Wells on the buried hills were drilled much closer as it was
tound that the horizontal distance of 100 feet would mean the differ-
ence between a small well and a gusher.

DRILLING SYSTEMS

Rotary tools were used exclusively to drill through the upper Per-
mian beds. The common practice was to set a string of 8l4-inch
casing on top of what was thought to be a producing horizon. The
hole was then finished with either standard tools or a Star drilling
rig, setting a liner from the bottom of the 8%4-inch casing to the top
of the producing horizon.

All gas wells were drilled in with rotary tools. = After cement-

ing the 8%4-inch casing, the sand was penetrated and as the mud

was thinned the wells usually “cleaned” themselves. Only one string
of casing was necessary in drilling the average well. When deeper
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tests were made, a string of 6%-inch casing was carried down the hole
to shut off water horizons passed through.

PIPELINE FACILITIES

Two pipelines run oil from the Robberson pool. The Magnolia
Petroleum Company has a 6-inch line to Healdton with a capacity of
6,000 barrels per day. It began operation January 1, 1922, and
has carried most of the production from the field. The Texas-
Pacific Coal and Oil Company have a 4-inch line to their refinery at
Wynnewood which has a capacity of 5,000 barrels. The independent
operators were prorated on the Texas-Pacific Coal and Oil Company
line. Aside from the stock tanks on the leases the only storage is
two 55,000-barrel tanks used by the Texas-Pacific Coal and Oil Com-
pany in connection with their pipeline.

The Lone Star Gas Company is the only purchaser of natural
gas. This company has a 1R-inch delivery line connecting with a
16-inch trunk line at Dixie, Oklahoma. The pumping plant has six
160 hp. engines with a total daily capacity of 15,000,000 cubic feet.
This plant started operation January 4th, 1923 and the amount of gas
taken per day varied with the needs of the purchaser, the output de-
creasing in summer and increasing in winter. In 1923 the producer
was paid 6c per 1,000 cubic feet and the amount taken was prorated
among all the operators.

CONCLUSION

As a producing field the Robberson pool is fast becoming history
and in a few more years its production will be very small. Up to
the present date the gross production of the field is 5,376,150 barrels,
which is an average yield per acre of 1,680 barrels. Probably the
final yield will not be much more than 2,000 barrels per acre when
the field is abandoned. There can be no further hope of another
producing horizon in- the area by drilling deeper, as the Arbuckle
limestone and the Reagan sandstone rest unconformably upon the
granite porphyry. However, the Magnolia’s Burr No. 1, sec. 31,
7.1 N., R. 3 W., may open up a new productive area in the upper
(lenn formation immediately south of the Robberson field.
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