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the buried Ouachita Mountain overlhrust belt. Gently 
ili])]ung surface strata of Permian, Pennsylvanian, and 
Cretaceous rocks mask most of tlie deep subsurface 
structure. 

JOHN G . NIKKEI,, Pan American Petroleum Corjiora-
tion, Abilene, Texas 

Stratigraphy of Ijovver Pennsylvanian Gas-Bearing 
Sediments of Eastern Bend Flexure 

The lower Pennsylvanian formations which produce 
oil and gas along the Bend flexure and in the Fort Worth 
basin crop out in the Llano uplift area. These outcrops 
have been studied extensively from both paleontological 
and lithological viewpoints from which several conflict
ing classifications have evolved. With the addition of 
subsurface terminology, stratigraphic classifications 
vary with individuals and companies. 

From a regional subsurface study, it becomes ap
parent that there are three lithologic units of lower 
Pennsylvanian age which are of paramount economic 
importance. These units are the Comyn, Marble Falls, 
and Big Saline formations. These formation names were 
used because of their prominence in published literature 
and their descriptive nature. 

The Comyn and overlying Marble Falls are very 
similar, both in lithologic character and depositional his
tory, but can be separated in the subsurface on the basis 
of electric-log correlations. It is the contention of the 
author that these units are equivalent to the undiffer
entiated "Marble Falls" outcrops in San Saba, Llano, 
and Burnett counties and that they are Morrowan in 
age. 

Hydrocarbon production from the Comyn has been 
minor and appears to be limited to porosity traps near 
its western edge in Eastland and Stephens counties. 
The Marble Falls deviates from this pattern and pro
duces gas from porosity development along its deposi
tional axis in Comanche and Hamilton counties. 

The Big Sahne outcrops in McCulloch County are 
believed to be Atokan in age due to rather wide litho
logic variation and depositional history between it and 
the underlying Morrowan units. This is substantiated 
by paleontological evidence. The Big Saline is litho-
logically heterogeneous, with graded sediments in Jack 
and Wise counties. Both limestone and coarse clastic 
reservoirs are basically gas-bearing, but oil production 
is commonly found in either lithologic type of rock. 

ORVAL DENMAN, independent, Decatur, Texas 

Boonesville Bend Gas Field of Wise County, Texas 

The Boonesville Bend gas field is one of the largest 
in North Texas, more than 470 wells producing from an 
area of approximately 450 square miles, predominantly 
in Wise County, at the north end of the Fort Worth 
basin. A thin Cretaceous cover unconformably is under
lain by Mississippian limestone which in turn is under
lain by the Ellenburger dolomite. The Boonesville pay 
produces from stratigraphic traps in highh' variable 
lenses of fine- to coarse-grained, well cemented to porous 
sandstones and fine, poorly sorted conglomerates. The 
field is producing 5 billion cubic feet of gas per month. 
Total ultimate recovery is estimated at one trillion cubic 
feet of gas. The boundaries of the fields are fairly well 
defined and driUing of inside locations will be the prin
cipal future development in the field. 

HAROLD C . BE.'URD, Lone Star Producing Company, 
Abilene, Texas 

Pottsville Gas .Vrca of Hamilton and Comanche Coun
ties, L'exas 

The Pottsville Gas Area, as it is defined in this paper, 
is geogra|)hically located 90 miles southwest of Fort 
Worth in Hamilton County and southern Comanche 
County, Texas. Geologically, it is in the west part of the 
Fort Worth basin approximately 20 miles east of the 
Bend flexure. The Marble Falls limestone in the Atoka 
series of the Middle Pennsylvanian is the gas-producing 
formation of the area. This limestone occurs in an area 
25-35 miles wide trending northeast from its outcrop on 
the Llano uplift in San Saba County. Under the Potts
ville gas area the Marble Falls limestone is deposited on 
top of the Comyn limestone and is encountered at 
depths ranging from 2,369 feet to 3,850 feet. 

The Energy field of Comanche County and the Potts
ville and South Pottsville fields of Hamilton County are 
Marble Falls gas fields located in the west part of the 
Pottsville gas area. These fields overlie adjacent anti
clinal structures developed on a horst which was formed 
by post-Marble Falls forces associated with the Llano 
uplift. Structural relief on the Marble Falls in these 
fields ranges from 300 feet in the Energy and South 
Pottsville fields to 500 feet in the Pottsville field with 
synclinal troughs separating the individual features. 

Exploration in the Pottsville gas area for undiscovered 
fields of the Energy, Pottsville, and South Pottsville 
type should be confined to the depositional limits of the 
Marble Falls hmestone. Seismograph work guided by 
subsurface control appears to be the most efficient 
method to explore for these traps. 

RAYMOND C . MOORE, The University of Kansas, 
Lawrence, Kansas 

Permian System in Texas 

ROBERT B . TOTTEN and PAUL H . HORN, Sun Oil Com
pany, Amarillo, Texas 

Geology of Gas Fields of Western Anadarko Basin, 
Texas and Oklahoma Panhandles 

The general area of this paper consists of the six most 
northeastern counties of the Texas Panhandle, namely, 
Hansford, Ochiltree, Lipscomb, Hutchinson, Roberts, 
and Hemphill counties, and the two eastern counties of 
the Oklahoma Panhandle, or Texas and Beaver coun
ties. This area is part of the Western Anadarko basin, 
which is an asymmetrical sedimentary basin with its 
main axis trending northwest and southeast. This 
basin actively subsided during Pennsylvanian time. 
Gas fields have been found scattered over much of this 
area and these fields produce gas from rocks ranging in 
age from Permian to the Mississippian with Morrow 
(lower Pennsylvanian) sands furnishing the greatest 
number of reservoirs. The depths of production range 
from 2,600 feet to 13,600 feet. Most of these reservoirs 
result from stratigraphic traps but structural anomalies 
control, in part, the gas accumulation in a few fields. 
Sandstone forms the principal reservoir rock. With rare 
exceptions these reservoirs have moderate to low pres
sures, and with few exceptions, the gas is fairly dry. 
Generally accepted reserves estimates for these various 
reservoirs range from 350 MCF per acre foot to more 
than 500 MCF per acre foot. Several gas fields cover 
large areas and comprise many individual reservoirs 
which are separated both horizontally and vertically; 
other fields consist of one, two or few wells. The sep
arate reservoirs of the multipay fields commonly com
prise sand lentils each with separate but similar physical 
characteristics. Dual and triple completions are not 
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unusual in these multi-reservoir fields. 
The Hansford gas area of Hansford County is a large 

muUi-reservoir field. Accumulation is conlrolled by 
lensing sandstones on the northwest flank of the Ana-
darko basin. Gas production occurs in rocks of various 
ages but the dominant number of reservoirs are Morrow 
in age. The Lips field in northern Roberts County has 
gas nroduction from Morrow sands and is situated on a 
pronounced anticline. The accumulation of gas in this 
reservoir may be due in large part to its high structural 
position; however, there are other Morrow sand reser
voirs in the adjacent area that are not astride this anti
cline. 

Several large interstate gas pipelines traverse the 
Panhandle area and furnish a ready market for gas. 
Present prices paid for gas average 15-17 cents per 
MCF. This ready market, and numerous gas discoveries 
of the past year, have kept the drilling activity in the 
western Anadarko basin at a brisk pace through the first 
half of 1960. Large untested areas within this basin area, 
combined with favorable discovery rates and access to 
pipelines, give indications that the accelerated pace of 
exploratory drilling and development drilling will con
tinue through the remainder of this year and into 1961. 

ROBERT J. HESTER, Cosden Petroleum Corporation, 
Midland, Texas 

RICHARD R . HOLLAND, PhilHps Petroleum Company, 
Midland, Texas 

Geology of Puckett Field 

Geographically, the Puckett field is 27 miles south
east of Fort Stockton in central Pecos County, Texas. 
Structurally, it is a large faulted anticline on the north 
flank of Val Verde basin, 

The geological evolution of this feature was con
trolled, primarily, by three periods of uplift and erosion 
—-one in early Pennsylvanian time, a second in either 
late Pennsylvanian time or early Permian, and a third 
movement, sometime after the close of the Permian. 

The discovery of gas here in 1952 opened one of the 
world's largest gas reserves and has contributed im
mensely to the unraveling of the geologic history of the 
Val Verde basin. 

LOYD E. WALKER, Plymouth Oil Company, Midland, 
Texas 

Geology of Benedum Field, Upton County, Texas 

The Benedum field, in the east-central part of Upton 
County, Texas, is in the southwestern part of the Mid
land basin. It is an elongate anticlinal structure having 
a major fault along the east flank. Minor radial or pe
ripheral faults are probably present; however, the 
throw of these faults appears to be less than the pro
ductive thickness of the EUenburger section. 

Surface elevations range from 2,618 to 2,710 feet in 
the Benedum field. A contour map of these elevations 
indicates a southeastward nosing in the central part 
of the field. 

Gas condensate is produced from three reservoirs in 
the Benedum field. The Pennsylvanian produces from 
an average depth of 10,600 feet, the Fusselman from an 
average depth of 11,000 feet, and the EUenburger from 
an average depth of 11,300 feet. These reservoirs range 
in size from 1,600 acres for the Pennsylvanian to 9,700 
acres for the EUenburger. 

The presence of structure was detected by a seismo
graph survey, first in 1935 and later confirmed in 1946. 
The discovery well for the Benedum field was the Slick 
Urschel Alford No. 1 in the SE. } of Lot 2, Sec. 50^, 

P. B. Scott Survey. This well was comjjleted in the 
l';ilenburger at total depth of 12,022 feet on December 
6, 1947. The Fusselman reservoir first produced in 
October, 1948, from the Republic Natural Gas Com-
I)any Barnet "A" No. 1 well located in the NW. i of 
Sec. 40, Block Y, TCRR Survey. Pennsylvanian pro
duction was first established by the completion in April, 
1948, of the Fred Turner Jr. (now Humble) Barnet No. 
1 located in NVV. i of Sec. 4, Block Y, GC&SF Survey. 

MARSH W . NOTTINGHAM, Continental Oil Conij^any, 
Roswell, New Mexico 

Recent Bell Canyon Exploration in North Delaware 
Basin 

The upper Bell Canyon reservoir sands of the North 
Delaware basin are very fine-grained, arkosic sands 
cemented with small amounts of carbonate. Their 
blanket distribution and sedimentary textures suggest 
a depositional medium such as density currents. 

The geologic history at one stage seems to have in
volved a pre-depositional sorting of the sand prior to 
its final transportation across the North Delaware basin. 
The reservoir sands exhibit a uniformity in texture, and 
mineralogy that might allow them to be termed "blan
ket," even though they do not exist with uniform thick
ness throughout the basin. This thickness ranges from a 
trace to approximately 70 feet, having a cross-sectional 
shape characterized by a concave base and a flat top. 

The location of these sand bodies seems to be de
termined by local subsidence or compaction of the pre-
Ford sediments. The fact that some of these sand bodies 
are not continuous over the local adjacent highs gives 
rise to the trap mechanism of the reservoir. A favorable 
hydrodynamic condition may also be increasing the 
efficiency of the trap. Evaluation of the reservoir section 
is greatly enhanced by core analyses and the Gamma-
Ray Sonic type log. 

The two most prominent fields in the North Delaware 
basin are the North Mason and El Mar fields, the former 
producing since 1952 and the latter since early in 1959. 
Their average reservoir characteristics are very similar: 
porosity 24%, permeability 25-34 md., oil saturation 
13%, and water saturation 44%. 

Wells can be drilled for as little as $20,000 depending 
on the depth required in the location in the basin. 
Accumulative production to date is approximately 
7,500,000 barrels for the entire Mason and North Mason 
fields over 8 years, and 950,000 barrels for the entire 
El Mar field over a 1-year period. 

Deeper possibilities exist throughout the 4,000 feet of 
the Delaware Mountain group, as well as in the pre-
Permian sediments. Future discoveries are imminent, 
for well density is increasing each month. This allows 
better evaluation of each new test, thereby giving rise 
to more realistic acreage appraisals. 

WILLIAM J. L E MAY, Hondo Oil and Gas Company, 
Roswell, New Mexico 

Oil Accumulations along Abo Reefing, Southeastern 
New Mexico 

During Abo (lower Leonard) time, clastic deposition 
in the Delaware basin was separated from the lagoonal 
deposits on the Northwest shelf by a transgressive bar
rier reef. A lithologic study of the Abo formation reveals 
fades changes from shelf to reef to basin. Shelf or back-
reef deposits consist of interbedded green shale and light 
gray to tan, fine crystalline, anhydritic dolomite. The 
interfingering of shelf and reef dolomites form an ef
fective permeability barrier to the migration of fluids 


