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x PREFACE

This volume is the second in a series which was
planned for presentation of data pertaining to the occurrence
of oil and gas in Texas. The prior volume, OCCURRENCE
OF OIL AND GAS IN NORTHEAST TEXAS (Publication5116)
includes treatment of every commercial occurrence of oil
and/or gas discovered in the designated area prior to
January 25, 1950. When the project for West Texas was
undertaken, it was hoped to present corresponding data for
all fields in West Texas which had been discovered prior to
a definite date (later set as Jan. 1, 1951). Although we were
not able to accomplish that goal, the papers presented in
this volume serve remarkably well to convey anunderstanding
of the occurrence of oil and gas in West Texas. The fields
treated provide examples of nearly all significant conditions
of nature which would have been exemplified if coverage
were complete.

This volume contains 112 papers by 104 authors.
The distribution of fields treated is indicated on the map on
the next preceding page. That map also indicates the geo-
graphic relationships with other productive areas. The
approximate distribution of productive areas is shown as of
May 1, 1957. Field names for only the fields treated in
this volume are entered onthat map. Names of many nearby
fields are shown on the maps in the following papers and
also are entered in the FIELD NAME INDEX at the back of
this volume. During the time the project has been in prog-
ress, there has been extensive development in West Texas.
Many new fields have been discovered and new reservoirs
have been discovered in known fields.

The manuscripts on which this publication is based
were received in this office throughout the period since
shortly after the project was launched until shortly before
the completed volume goes to the printer for printing by the
offset process. The first paper was received on June 11,
1951, and processing for publication was immediately
initiated. As soon as practically possible after its receipt,
each paper was setup and submitted to its author for check-
ing and then it was put infinal form (except for page numbers
and for certain changes of type in headings) for printing by
the offset process. Many papers have been revised to recog-
nize all developments subsequent to the dates entered on the
original manuscripts; the dates of such papers have bgen
changed accordingly. Each paper presents data available
as of a particular date, which date is clearly indicated in
the heading.

In this project, the primary units of presentation
are field papers. The fact that the reservoir is the basic
unit in nature is recognized in the design of the field papers.
To accomplish maximum utility, to assist in getting com-
parable data for the many fields and to facilitate state-wide
summarizations, an effort is made to standardize the con-
tents of the field papers to the greatest extent feasible without
forfeiting meager data where only meager data are available
and without any limitations on presentation of significant
facts in addition to those indicated on the check-list.

In order to accomplish clear presentation of data
for each reservoir separately, the method of presentation
in this project relies largely on graphic representation on
TYPICAL SECTION OF ROCKS PENETRATED. Since only
few West Texas reservoirs are named, the designations
that are herein used, generally, are the names of the
smallest stratigraphic units which wholly contain the re-
spective reservoir rocks; however, designations that are
established as reservoir names are used in a few of the
papers. Gernerally, the designations in the text are inclusive
stratigraphic names which serve as references to TYPICAL
SECTION OF ROCKS PENETRATED,where the stratigraphic
position and vertical extent of each reservoir rock are
shown by symbol (vertical bars inthe extreme right column).

) In the preparation of their papers for this volume,
the authors were guided by Publication5116, OCCURRENCE
OF OIL AND GAS IN NORTHEAST TEXAS. The original
check-list and the original suggestions to authors continued
effective and are presented in the appendix at the back of
this volume. These items were supplemented by circular
letters, one of which contains a definition which is appropri-
ately presented here. That definition is as follows:

DEFINITION OF RESERVOIR ROCK: As to each
reservoir, the reservoir rock is that portion of the
stratigraphic section which yields, or has yielded, com-
mercial oil and/or gas within the area of the field. Such
stratigraphic unit constitutes the reservoir rock and is
the unit for treatment regardless of its fluid contents at
the margins of the field. This definition means that the
downward extent of the reservoir rock is commonly
determined by the chance position of the stratigraphically
lowest commercial oil or gas; the chance position of
water-level may determine the downward extent of the
stratigraphic unit. The lithologic characteristics may
be equally favorable throughout considerable additional
section, but the mere fact that only water is yielded
eliminates such additional lithologically favorable rock.

The significance of the last two sentences of the
above definition (applicable anywhere by deletion of “strati-
graphic” in three places) may be illustrated by reference to
the cross section in the accompanying paper on the Wheeler
field where the thickness of the Ellenburger reservoir rock
is represented by the distance from the top of Ellenburger
at Well #7 to the oil-water contact below that well (page 405).

The following listed annual publications, or their
predecessors (names of certain organizations and certain
titles of publications have been changed slightly), have
presented regularly several items of information relative to
the occurrence of oil and gas in West Texas:

Statistics of Oil and Gas Development and Production,
American Institute of Mining, Metallurgical and
Petroleum Engineers (AIME). 1933 et seq. ;irregular
and general, 1921 to 1933.

Oiland Gas Field Development in United States, National
Oil Scouts & Landmen's Association. 1931 et seq.

Developments in West Texas and Southeastern New
Mexico, Bulletin, American Association of Petro-
leum Geologists, August issue in 1937; June issue
thereafter.

Annual Reports of the Oil and Gas Division of the Rail-
road Commission of Texas. 1939 et seq.

Since most of the above indicated publications
contain data relative to every field in West Texas producing
at time of respective issues, specific references are omit-
ted from SELECTED REFERENCES inthe following papers;
their complete listing in each paper would require much
space. However, for every field, these sources should be
examined in any exhaustive research study. They have been
used extensively in the compilation of this volume.

Operators’ engineering committees functioning in
connection with cooperative operations in several fields
keep goodrecords andissue occasional reports to the respec-
tive operators. These reports are valuable sources of
information relative to certain fields and would be helpful
in any exhaustive research studies of the particular fields.
Since these reports have not been published, they are not
sufficiently readily available to justify entries
SELECTED REFERENCES in the following papers.

under

Frank A. Herald

July 11, 1957 Project Supervisor
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ABELL FIELD

Pecos and Crane Counties, Texas

JACK G. ELAM
Consulting Geologist, Midland, Texas
June 20, 1953

LOCATION and INTRODUCTION

The Abell field is mainly in north-central Pecos County with minor extensions across the county
boundary into southwest Crane County.

The Abell field includes 16 fields as designated by the Railroad Commission of Texas. Two of the
Commission units, the Abell 2200-foot Permian and the Abell 3800-foot Permian, were designated as Abell
Permian until July 1, 1949, when they were designated as separate fields by the Commission. The Com-
mission designations are entered alphabetically as column headings in the following tabulation; the strati-
graphic positions of the reservoirs producing in such units are indicated by entry of letters. These letters
serve to identify, on the accompanying maps, the wells which produce from the respective stratigraphic
positions as well as from the respective Commission units.
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San Andres Ab Aa Ac Aa
Glorieta Ba Ba Bb
Upper Clear Fork C
Lower Clear Fork Db Da Db
Wichita E
Fusselman - Montoya F
Upper McKee G G
Lower McKee Ha Hb Hc
Waddell la | Ib
Ic
Joins J
Ellenburger Ka Kb

SURFACE FORMATION and ELEVATION OF SURFACE

Surface elevation ranges from 2,350 feet to 2,400 feet. Quaternary alluvium deposited by the Pecos
River occurs over most of the area of the field. North of the river, in the Pecos River cutbank, Cretaceous
Edwards limestone overlies red, green and maroon shales of the Triassic Dockum group.



2 ABELL FIELD, Pecos and Crane Counties, Texas

METHODS OF EXPLORATION LEADING TO DISCOVERY

Study of subsurface data led to the discovery of this
field. In 1936, George T. Abell acquired leases on 13,000
acres of land including most of the presentarea of the field.
On the basis of data provided by three San Andres tests and
by numerous core holes to the Yates formation, Abell
caused thedrilling of Tex-Mex Petroleum Co. #1 J.F.McKee
in Sec. 24, Block 9, H. & G. N. R.R. survey, which flowed
sulphur water and gas from its total depth of 2,720 feet and
was shut down with a string of cable tools in the hole.
Abell then assigned leases on 7,000 acres to Magnolia
Petroleum Company in. consideration of its deepening the
test to 6,000 feet. It was impossible to deepen the original
hole. A second hole was started and was junked at 1,210
feet. The rig was skidded southeastward and Magnolia
Petroleum Co. #1-A J.F.McKee was drilled at the location
where total depth 6,267 is indicated on accompanying maps.
After finding showings of oil and gas in the Lower McKee,
gas in the Waddell and water in the Ellenburger, this test
was finally abandoned on September 14, 1938. In the fall of
1940, about a mile south of the Magnolia test, Taubert,
McKee and Simeoneit #1 Mrs. V. W. Crockett was com-
pleted in the Lower McKee reservoir as the discovery well
of the field. It flowed 933 barrels of 43 gravity oil in 113
hours through }-inch choke on 2-inch tubing with a gas-oil
ratio of 783:1; T. D. 5,357 feet.

OLDEST HORIZON PENETRATED

The oldest horizon penetrated is in pre-Cambrian
granite. Stanolind Oil & Gas Co. #1 Conry-Davis-Graham
Unit (No. 14 on the accompanying cross section) penetrated
915 feet of Ellenburger, 20 feet of coarse quartzitic sand-
stone of Cambrian age and bottomed in pre-Cambrian
granite. The Ellenburger, which is higher at this location
than anywhere else in the field, yielded only salt water. As
indicated on the accompanying cross section, the upper
portion of the Ellenburger has been removed by truncation
at this location.

WATER PRODUCTION

San Andres: Certain zones of the San Andres yield
considerable amounts of water, while others yield none.
Even offset wells completed in the same zone vary greatly
in the amount of water produced; water varies from 0 to
80%., Several wells have been plugged and abandoned
because of excessive water production.

Glorieta, Upper Clear Fork and Lower Clear Fork:

DISCOVERIES

San Andres:

Abell 2200-foot Permian (Aa): December 1, 1941;
Magnolia Petroleum Co. and George T. Abell
#1-B State-Myrick

Abell North San Andres (Ab): March 15, 1950;
George T. Abell #1-A R.G. Peiper

Abell South San Andres (Ac): November 12, 1950;
C. H. Murphv & Co. #2 Ben Dansby

Glorieta:
Abell 3800-foot Permian (Ba): August 16, 1941;
Stanolind Oil & Gas Co. #1 Thrapp-Walker Unit
Abell Upper Permian (Bb): April 7, 1947;
Magnolia Petroleum Co. #2 State-Grove

Upper Clear Fork:
Abell Clearfork (C): February 9, 1950;
Magnolia Petroleum Co. #4 State-Myrick

Lower Clear Fork:
Abell Southeast Clearfork (Da): June 1, 1951;
Wood River Oil & Ref. Co. #2-A J.Williams
Abell 3800-foot Permian (Db): July 2, 1941;
Stanolind Oil & Gas Co. #1 Conry-Davis-Graham Unit

Wichita:
Abell Byerley (E): March 3, 1950}
George T. Abell #1 L.G.Byerley, Jr.

Fusselman - Montoya:
Abell Silurian - Montoya (F): August 25, 1948;
Magnolia Petroleum Co. #2 J.W.Lutz

Upper McKee:
Abell Upper McKee (G): September 26, 1949;

Magnolia Petroleum Co. #1 J.F.McKee (No. r on
line of cross section)

George T. Abell et al #1 E.J.Rixse (No. 6 on
line of cross section), completed on May 13, 1941,
was the first well to produce from this zone,
but it was classified as inthe Railroad Commission
Abell field.

Lower McKee:

Abell (Ha) and Field: October 17, 1940;
Taubert, McKee and Simeoneit #1 Mrs. V. W.
Crockett (Now, Stanolind Oil & Gas Co. #1 Mrs.
V. W. Crockett)

Abell Northwest (Hb): August 21, 1948;
E.A.Hall #1 E.A.Hall (Now, George T. Abell #1
E. A. Hall)

Abell Southeast McKee (Hc): September 9, 1951;
C. H. Murphy & Co. #1 Maud E. Ford

Waddell:

Several wells have been abandoned because of excessive
water production. .

Wichita: The one well has not yielded an appreciable
amount of water.

Fusselman - Montoya: No
apparent.

Lower McKee: Many of the edge wells have had less
than average decline in rate of oil production, indicating
that there is no substantial water drive. However, in the
northwest Lower McKee reservoir (Hb), one well has
been plugged and abandoned because of water encroachment.

Waddell: Water encroachment has forced abandonment
of 4 structurally low wells.

Joins: Water constitutes 25% of gross production.

Ellenburger: One well has been abandoned because of
excessive water production.

water encroachment is

Abell (Ia): March 13, 1941;

Magnolia Petroleum Co. #1 State-Sharp
Abell East Waddell (Ib): May 23, 1950;

Magnolia Petroleum Co. #2 State-Vollmar
Abell Humble - Tucker (Ic): January 1, 1946;

Humble Oil & Ref. Co. #1 N.M. Tucker et al

Joins:
Abell (J): July 6, 1941;
Magnolia Petroleum Co. #3 Mrs. V. W. Crockett

Ellenburger:
Abell (Ka): June 18, 1941;
" Magnolia Petroleum Co. #1 J.F.McKee
Abell South Ellenburger (Kb): September 9, 1951;
C. H. Murphy & Co. #1 R.D. Blaydes
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TYPICAL SECTION OF ROCKS PENETRATED

@ Oil production

Detritus

O Show of oil 3¢ Gas production

Sandstone @ Limestone @ Dolomite Shale

Anhydrite

Chert

¥ Show of gas
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NOTE: The above is based on a composite of the logs of four wells. It was compiled
to show the stratigraphic relationships of the productive reservoirs. This manner of
presentation results, of course,in indicating depths and elevations of pre-Permian strata
generally in excess of actual depths and elevations. Because of pre-Permian erosion,
the amount of section between Permian and Ellenburger is quite different in different
parts of the field. At some locations, Permian rests on rocks as young as Fusselman,
while at other locations, truncated Ellenburger is immediately overlain by Permian.
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NATURE OF TRAPS

San Andres: There are three areas on the gen-
eral regional structural high where San Andres is
productive. These productive areas occur where a
condition of favorable porosity and permeability is
present, and only in area Aa is this related to a
local San Andres high. Even here, production is
restricted to the south flank. Uncommercial shows
in this zone have been noted in numerous other
wells in the field.

Glorieta: The accumulation at each of the two
productive areas (one with two wells and one with
one well) is on the axis of the main Abell anticline,
but production results
conditions at these areas.

Upper Clear Fork: A single well has encoun-
tered sufficient porosity to yield oil in this zone,
although shows have been logged in numerous other
wells. It is presumed to be a porosity trap in high
structural position.

Lower Clear Fork: There are two areas where
Lower Clear Fork is currently producing and one
area where the one producing well has now been
abandoned. The reservoir in each of these areas is
presumed to be separate and distinct. The trap in
each case is stratigraphic, and the accumulation
results from a variation in degree of porosity.

Wichita: The sole Wichita producer is located
in close proximity to the fault bounding the east
side of the Fusselman-Montoya graben, and it
appears that the accumulation is in a fracture zone
associated with that faulting.

Fusselman - Montoya: The accumulation in this
reservoir is primarily due to updip termination of
reservoir rock by truncation and to overlap by
impervious beds. Lateral closure is effected by
faulting.

Upper McKee: Only two wells are producing
from the Upper McKee reservoir, which is located
near the axis of the Abell anticline. It appears that
faulting and truncation with overlapping impervious
beds are the controlling trap-forming factors.

Lower McKee: There are four reservoirs in the
Lower McKee sandstone. The accumulation in each
occurs onthe flanks and/or inthe downfaulted blocks
on the Abell anticline. In the highest structural
locations, this zone has been removed by erosion,
and the cap is provided by impervious beds of
Leonard age. Within the local lower fault blocks,
gas is encountered at the crest of the anticline, and
markedly different elevations of gas-oil and oil-
water contacts in the field attest to the presence of
fault barriers. The Lower McKee sand has been
tested by only a single well (near center of Sec. 27)
on the north flank of the Abell anticline, and here it
is tight and silty.

Waddell: There is commercial production from
the Waddell sandstone at nine places in the Abell
field; the number of separate, distinct reservoirs is
not known. The productive areas, each with one to
four wells, are scattered over the field in various
structural positions. It appears likely that variation
in degree of porosity in sloping reservoir rock is

from favorable porosity

NATURE OF TRAPS (Continued)

the principal trap-forming factor, with faulting
playing a minor role. However, it is recognized
that the degree of porosity and permeability
required for commercial production is greater than
that required for migration of reservoir fluids in
geologic time and that the nine productive areas
may be all in a single area of accumulation; in which
case, convex folding would appear to be the domi-
nating factor.

Joins: The trap at the location of the single well
appears to be due to fracturing along a fault.

Ellenburger: There are two productive reser-
voirs in the Ellenburger dolomite. Each is at the
apex of a convex fold. Faulting is not atrap-forming
factor in either case. However, on the contrary,
fracturing associated with faulting has provided
avenues of escape from nearby Ellenburger closures
formed partly by faulting.

LITHOLOGY OF RESERVOIR ROCKS

San Andres: Gray, dense, slightly fractured
dolomite and dark brown, soft, finely crystalline
dolomite; good vuggy type porosity in reservoir Aa.

Glorieta: Finely crystalline dolomite, with
intemr porosity, interbedded with detrital
sands and limestone.

Upper Clear Fork: Finely crystalline gray

dolomite with scattered vuggy type porosity.

Lower Clear Fork: Finely crystalline to litho-
graphic dolomite; in scattered areas, porosity is of
large wvuggy to cavernous type. The porosity is
extremely erratic as evidenced by patchy productive
areas and by yielding of sulphur water both laterally
and updip from oil productive areas.

Wichita: Slightly porous, fractured, gray-brown
dolomite.

Fusselman - Montoya:

Fusselman: White to light gray, crystalline
dolomite with secondary vugs, caverns and frac-
tures.

Montoya: Brown, dense and cherty dolomite
and limestone; characterized by fractures, vugs
and caverns that contain many secondary calcite
crystals.

Upper McKee: At the locality in Sec. 25, Block 9,
where two wells are producing from Upper McKee,
the reservoir rockis sandstone,fine-grained, green,
with abundant rounded, frosted sand grains with
some silt intermingled.

Lower McKee: Coarse green sandstone withvery
abundant rounded, frosted sand grains. A shale
parting occurs at several places.

Waddell: Varies from a coarse-grained, cal-
careous sandstone to a fine- to coarse-grained,
loosely cemented white sandstone.

Joins: Gray-green marly limestone.

Ellenburger: Massive, gray and brown, finely
crystalline dolomite, with solution cavities and
narrow irregular fractures lined with calcite and
dolomite crystals.




ABELL FIELD, Pecos and Crane Counties, Texas
PRODUCTIVE AREAS, ELEVATION AND RELIEF OF PRODUCTIVE ZONES and CHARACTER OF OIL

PRODUCTIVE ELEVATION AND RELIEF CHARACTER
AREAS (feet) OF OIL
Top Bottom Gravity
San Andres: (acres) of oil of oil Relief (A.P.I.@60°F.)
Abell 2200-foot Permian (Aa) 320 144 35 109 35
Abell North San Andres (Ab) 150 1 -46 47 37.2
Abell South San Andres (Ac) 80 -31 -55 24 32
Glorieta:
Abell 3800-foot Permian (Ba) 100 -799 -834 35 26
Abell Upper Permian (Bb) (one well) 40 -767 -791 24 34
Upper Clear Fork:
Abell Clearfork (C): (one well) 40 -967 -977 10 34.7
Lower Clear Fork:
Abell Southeast Clearfork (Da) (one well) 80 -1,460 -1,509 49 38
Abell 3800-foot Permian (Db, southeast) 250 -1,445 -1,610 165 34
Abell 3800-foot Permian (Db, northwest) 250 -1,463 -1,580 117 37
Wichita: (E): (one well) 40 -2,544 -2,569 25 41
Fusselman - Montoya: (F): 1,200 -2,426 -2,698+ 272+ 41
Upper McKee: (G): (two wells) 40 -2,551 -2,618 67 38.6
Lower McKee:
Abell iHa) 2,150 -2,575 -3,044 * 41-43
Abell Northwest (Hb) 720 -3,012 -3,198 186 41.6
Abell Southeast McKee (Hc) 200 -2,682 -2,770 88 43
Waddell:
Abell (Ia) (7 areas) 450 -3,064 -3,553 *ok 43
Abell East Waddell (Ib) 160 -3,519 -3,662 143 44.2
Joins: (J): (one well) 40 -3,322 -3,345 Kok 42
Ellenburger:
Abell iKa) 540 -3,410 -3,547 137 42
Abell South Ellenburger (Kb) (one well) 40 -3,417 -3,554 137 42

PRODUCTIVE AREAS: The above estimates total 6,890 acres. Allowing for overlapping of areas, the total
area of the Abell field is estimated to be 6,200 acres. It is probable that future development will warrant
increasing the above estimates for Fusselman - Montoya and Waddell.

ELEVATION AND RELIEF OF PRODUCTIVE ZONES:
*In Lower McKee Abell (Ha), fluid elevations are different in the several fault blocks. Gas has been
produced from -2,518 in Magnolia #1 Grove to -2,969 in Stanolind #1 Thrapp-Walker; oil, from -2,575 in
Magnolia #2 Francisco to -3,044 in Magnolia #1 MclIntosh; water, from -2,957 in Magnolia #1 J.W. Lutz

to -3,066 in Sinclair #3 Heirman.

**In the seven Waddell Abell (Ia) areas, there is considerable range in elevations of fluid contacts.
Gas has been produced from -3,019 in Magnolia #2 Grove to -3,327 in Magnolia #2 State-Baldwin; oil,
from -3,064 in Stanolind #1 Wright to -3,553 in Magnolia #5 Silverman; water, from -3,049 in Stanolind
#1 Grove to -3,446 in Stanolind #1 Thrapp-Walker.

*¥%The only Joins well produces from -3,322 to -3,345. Water constitutes 25% of the gross production.

CHARACTER OF OIL: For oil analyses see:

U. S. Bureau of Mines Lab. ref. No.
Analyses of Crude Oils from Some Fields

of Texas R.I. 3699 (1943) Item
Analyses of Crude Oils from Some West
Texas Fields R.I. 4959 (1953) Item

41398

46113

46094

46096

46095 50050
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CONTINUITY OF RESERVOIR ROCKS

San Andres: The stratigraphic unit in which
there are productive wells at three localities
appears to be continuous throughout the area of the
field, but it is only locally sufficiently porous to
yield oil into bore holes. Porosity is erratic and is
independent of structural position. In the productive
area at the southeast end of the field, the best
porosity is at the crest and on the south flank of the
Abell anticline. The other productive areas are
considerably lower structurally. At the locations of
several wells at the crest of the anticline, porosity
is too low for commercial production.

Glorieta: The continuity of the reservoir rock
is not known. Porosity adequate for commercial
production is a local condition.

Upper Clear Fork and Lower Clear Fork: The
stratigraphic units appear to be continuous through-
out the area of the field but they are only locally
sufficiently porous to yield oil into bore holes.
Porosity is erratic and is independent of structural
position.

Wichita: The continuity of the reservoir rock in
the Wichita is unknown and appears to be of little
importance. It appears that the accumulation of oil
is a result of trapping after escape along a fault
from the Fusselman - Montoya reservoir.

Fusselman - Montoya: The Fusselman and
Montoya groups are eroded from the crest of the
Abell anticline. They are productive only on the
northeast flank where their truncated sub-crops are
overlain by impervious Permian beds, mainly where
they have been preserved in a down-dropped block.
Normally, the Montoya is dense and impervious.
Porosity in the productive area has resulted from
pre-Permian weathering. Less vigorously weathered
Montoya in downdip wells fails to yield commercial
oil, but here overlying Fusselman is productive.

McKee: The McKee member was deposited as a
blanket stratigraphic unit over the entire area of the
field, but subsequent erosion has removed it from
the structuralcrests. The porosity ofthe sandstones
in the McKee member is quite variable within the
area of thefield. The upper sandstone is sufficiently
porous to yield oil in only a verylimited area. While
the lower sandstone has adequate porosity for com-
mercial production over a much greater area, even
in this sandstone, such porosity is not continuous
throughout the area of the field.

Waddell: The Waddell sandstone is a blanket
deposit which is locally silty and highly cemented. It
has exhibited an erratic pattern of production; but this
is, in part, the result of non-uniform exploitation.

Joins: The Joins has produced in only one well.
In view of the fact that this well cutseveral faults, it
is suggested that this zone is productive only because
Ellenburger oil has migrated up the shear zone.

Ellenburger: The productive portion of the
Ellenburger was deposited throughout the area of the

field but has been removed by erosion from the apex-

of a structural high at the southeast end of the field.
Its continuity is interrupted in a minor way by a
series of northeast-southwest normal faults.

THICKNESSES OF RESERVOIR ROCKS

Net productive, feet

Min. Max. Avg.
San Andres 5 43 18
Glorieta 24 40 32
Upper Clear Fork .............. 10 ........ 10 ........ 10
Lower Clear Fork 11 100 50
Wichita 35 35 35
Fusselman - Montoya ......... 41 ....... 220........ 100
Upper McKee 10 10 10
Lower McKee 0 60 30
Waddell .......ooiiviiiiiiiiiininnnn. I 30......... 15
Joins 23 23 23
Ellenburger 18 152 75

COMPLETION TREATMENTS

San Andres, Glorieta, Upper Clear Fork, Lower
Clear Fork and Wichita: Most of the wells com-
pleted in the Permian reservoirs were treated with
500 to 1,000 gallons of acid at time of completion;
as much as 3,000 gallons was used in a few wells.
However, some of the better wells were completed
without either acid or fracture treatment.

Fusselman - Montoya: Most of the wells were
completed without either acid or fracturetreatment,
but, downdip where porosity of Montoya is low, one
well was shot with 610 quarts of nitroglycerin and
was treated with 3,000 gallons of acid.

Lower McKee: Most early wells were completed
“natural”. In some of the more recently completed
wells in Abell Northwest (Hb) the reservoir rock was
hydraulically fractured with 1,500 gallons of fluid.

Waddell: Most Waddell wells were completed
“natural”, but in Abell East Waddell (Ib) most wells
were given hydraulic fracture treatments with 1,500
gallons of fluid.

Joins: The well was treated with 2,000 gal. ofacid.

Ellenburger: Mostof the Ellenburger wells were
acidized with 2,000 to 3,000 gallons of acid.

SELECTED REFERENCES

Cole, T., Cordry, C. D., and Hemphill, H, A. (1942)
McKee and Waddell sands, Simpson group, West
Texas: Amer. Assoc. Petr. Geol., Bull., vol. 26,
pp. 279-282.

Cole, T.,Dickey,R. I.,and Kraus, E. (1941) Develop-
ments in West Texas and Southeastern New

Mexico during 1940: Amer. Assoc. Petr. Geol.,
Bull., vol. 25, pp. 1056-1057.

Powers, Elliot H. (1940) Sand Hills area, Crane
County, Texas: Amer. Assoc.Petr.Geol., Bull.,
vol. 24, pp. 119-133.

Stratigraphic Problems Committee of West Texas
Geological Society (1951) North-South cross

section through Permian Basin of West Texas;
West Texas Geol. Soc.
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ADAIR FIELD

Gaines and Terry Counties, Texas

FRANK L. GLAZE
Exploitation Geologist, Tide Water Associated Oil Co., Midland, Texas
November 14, 1953

LOCATION and OTHER NAME

The Adair field is in northeast Gaines County
and south-central Terry County about 15 miles east
of the town of Seagraves. During its early develop-
ment, it was known as the East Seagraves field.

METHODS OF EXPLORATION LEADING TO DISCOVERY

Seismograph
subsurface data.

surveying and interpretation of

DISCOVERIES

San Andres: May 1, 1947; Amerada Petroleum Corp.
#1 Sam Adair. Pumped at rate of 608 barrels of
oil per day during initial potential test.

Wolfcamp reef: September 25, 1950; Amerada Pe-
troleum Corp. #2 N.W.Willard. This well was
the discovery well according to the rules of the
Railroad Commission, since it was the first
well to be completed. However, commercial
production had been proven previously by
Amerada #1 Willard. After flowing 144 barrels
of oil in 4 hours on adrill stem test of this zone,
the #1 Willard was drilled to a total depth of
12,465 feet. In the meantime, the #2 Willard was
drilled and completed in the reef for a daily flow
of 912 barrels of oil through a 3-inch choke on
2-inch tubing in 5%-inch casing set at 8,573 feet
and perforated at 8,500 to 8,560 feet.

ELEVATION OF SURFACE

The average surface elevation is 3,190 feet
above sea level. The surface is nearly flat. All ele-
vations are within a very few feet of this average.

SURFACE FORMATION

Quaternary sand.

OLDEST STRATIGRAPHIC HORIZON PENETRATED

The oldest horizon penetrated is 95 feet below
the base of the Woodford shale. The sample recov-
ered from the bottom of the hole is believed by
geologists of Midland Residue Research Laboratory,
headed by Eugene W. Vanderpool, to be of the
Montoya formation; other leading geologists consider
the sample to be of the Devonian system. This
penetration was in Amerada Petroleum Corp. #1
N.W.Willard, one of the two wells credited for
discovery of commercial production in Wolfcamp
reef, at its total depth of 12,465 feet (-9,230 feet).

NATURE OF TRAPS

San Andres: Anticlinal folding is dominant, but
variation in porosity has also influenced accumula-
tion. :

Wolfcamp reef: Accumulation is limited to the
higher portions of a reef mass which is surrounded
by shale.

THICKNESSES OF RESERVOIR ROCKS

San Andres Wolfcamp
Average net productive, feet 60 80

LITHOLOGY OF RESERVOIR ROCKS

San Andres: Dolomite; anhydritic, buff to gray,
finely crystalline to crystalline; scattered inter-
crystalline, pinpoint and fracture porosity.

Wolfcamp reef: Reef limestone; dolomitic, buff
to light greenish-gray, dense, finely crystalline to
chalky, fossiliferous; vuggy, intercrystalline, frac-
ture and solution types of porosity; occasional shale
partings.

CONTINUITY OF RESERVOIR ROCKS

San Andres: The stratigraphic unit which is
productive is continuous throughout the area of the
field. Effective porosity is continuous throughout
the field, with the top of the porous zone strati-
graphically lower southward.

Wolfcamp reef: The productive zone is at the
apex of a reef. It is continuous within the presently
productive area but probably not far beyond. There
are other reefs of about the same age in the general
region, but conditions favorable for migration of
fluids are not continuous between the several reefs.

WATER PRODUCTION

San Andres: No recent water report is available.
On May 1, 1952, 98 of the 114 producing wells were
making 2% or more water and eachof the others was
making about 1% water.

Wolfcamp reef: Data are not available.

ACID TREATMENT

San Andres: It is customary to treat each well
before completion; usually with 5,000 to 12,000
gallons of acid.

Wolfcamp reef: It is customary to treat each
well before completion; wusually with about 500
gallons of mud acid.
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TYPICAL SECTION OF ROCKS PENETRATED
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TYPICAL SECTION ELEVATION AND RELIEF OF PRODUCTIVE ZONES PRODUCTION HISTORY
OF ROCKS PENETRATED

Feet WELLS PRODUCING OIL PRODUCTION
San Andres: at end of year (barrels)
Elevation of top of oil -1,549 Year Flowing Pumpin; Yearl C lati
2 g early umulative
o ELECTRIC & RADIOACTIVITY CURVES Elevation of bottom of 0oil Between -1,675 and -1,700
E @ g camma RAyLlTHOLOGY Relief Between 126 and 151 Field totals
'2_.’ E z and S.P RESISTIVITY 4 1947 0 40 156,886 156,886
oo |&|oepTh ELEVATION | © Wolfcamp reef:
ol Lesoo ™ g, Elevation of top of oil -5,126 1948 0 86 894,849 1,051,735
8 B . =6665 Elevation of bottom of oil -5,340 1949 0 110 882,094 1,933,829
3 Relief 214 1950 8 114 1,009,483 2,943,312
10000 1 —6765
1951 33 115 1,859,064 4,802,376
PRODUCTIVE AREAS 1952 16 162 2,689,113 7,491,489
| 10100 T 1953% 11 159 2,866,725 10,358,214
1 Acres
L San Andres 4,583 San Andres
- 10200 L Wolfcamp reef 2,560 1947 0 40 156,886 156,886
> Adair field 6,543
§ X 1948 0 86 894,849 1,051,735
<21 — 10300 1949 0 110 882,094 1,933,829
B CHARACTER OF OIL 1950 0 114 945,079 2,878,908
10400 I San Andres Wolfcamp reef 1951 0 115 1,050,262 3,929,170
Gravity, A.P.I.,@ 60°F. 1952 0 114 904,319 4,833,489
- 10500 Range 28.7 - 34 ? 1953 0 108 838,991 5,672,480
- Average 33.3 44
Sulphur 2.04% 0.4% Wolfcamp reef
10600 Base Paraffin ? 1950 8 0 64,404 64,404
I H Color Green-black ?
. T H 1951 33 0 808,802 873,206
10700 - For analysis of San Andres oil see: 1952 16 48 1,784,794 2,658,000
3 U. S. Bureau of Mines Lab. ref. No. 51052 1953% 11 51 2,027,734 4,685,734
2 .i- Analyses of Crude Oil from Some
; 10800 =I | West Texas Fields R.I. 4959 (1953) Item 6 %1953 data added by amendment.
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ADDIS-JOHNSON-FOSTER-SOUTH COWDEN FIELD
Ector County, Texas

ADDISON YOUNG and J. C. VAUGHN
Geologists, Phillips Petroleum Company, Midland, Texas
January 1, 1954

LOCATION and FIELD NAMES

The Addis - Johnson - Foster - South Cowden field is in
eastern Ector County, its eastern edge almost reaching the
western outskirts of the city of Odessa. It is on the eastern
edge of the Central Basin platform.

The field became a single productive areaby coalescence
of three separate productive areas, viz., Johnson, Foster and
South Cowden, which three areas are still treated by the
Railroad Commission as separate fields. The area around
the location of the first discovery well was originally called
the Addis field, but the name Addis was superseded by the
name South Cowden. Later, when pre-Permian production
was discovered near the first discovery well (Queen-
Grayburg), the name Addis was revived and applied to Cisco
and Strawn reservoirs. More recently, the name Addis has
been applied also to San Andres and Wolfcamp discoveries.
The name Addis is now applied to reservoirs at four strati-
graphic positions and each of the names Johnson, Foster and
South Cowden is applied to a definite, arbitrary portion of
the Queen-Grayburg productive area.

The location of the well which prompted the designation
of Douro field is indicated on the accompanying STRAWN
MAPnear its southernboundary. That well, Forest Develop-
ment Corp. #1 W.L.Bradley et al seemed to be a commer-
cial well at time of completion on October 8, 1940, with the
result that thename Douro appearsas afieldname in several
publications. The only marketed production of oil before
abandonment in 1941 was 388 barrels in 1940 and 198 barrels
in 1941. Data relative to this well are presented on pages
1050 and 1051, A.A.P.G. Bull. vol. 25 (1941).

METHODS OF EXPLORATION LEADING TO DISCOVERY

The first discovery (Queen-Grayburg) was based princi-
pally on refraction shooting by the Southern Crude Oil
Purchasing Co. (predecessor of Stanolind Oil & Gas Co.).
The later Queen-Grayburg discoveries were the result of
subsurface geological studies.

DISCOVERIES

Queen-Grayburg:
South Cowden (first called Addis): May 10, 1933;
L.C.Harrison et al #1 F.V.Addis
Johnson: January 3, 1935;
Landreth Production Corp. #1-A J. L. Johnson
Foster: January 30, 1936;
Barnsdall Oil Co.and York & Harper #1 H.C. Foster
San Andres: March 27, 1953;
Cities Production Corp. and Union Oil Co. of Calif.
~ #1-E John Cross
Wolfcamp: June 14, 1953;
Cities Production Corp. and Union Oil Co. of Calif.
#1-C John Cross
Cisco: February 27, 1947;
Stanolind Oil & Gas Co. #1 Eva B. Kayser
Strawn: July 22, 1948;
Stanolind Oil & Gas Co. #1-D E.F.Cowden

ELEVATION OF SURFACE

Derrick floor elevations:
2,884 feet.

Highest, 3,059 feet; lowest,

SURFACE FORMATIONS

Throughout most of the field, the surface formation is a
basal sandstone of upper Trinity age. In the southwestern
part of the field, limestone of Fredericksburg age crops out.
A veneer of windblown sand masks much of the surface.

OLDEST STRATIGRAPHIC HORIZON PENETRATED

The oldest horizon penetrated is 340 feet below the top
of the Ellenburger group. This penetration was by Stanolind
Oil & Gas Co. #2-D E.F.Cowden,at its total depth of 13,593
feet. This well is in Sec. 40, Blk. 43, T.2 S., T. & P. R.R.
survey, at the location indicated on the accompanying map.

PRODUCTIVE AREAS

Acres

Queen-Grayburg 30,960
San Andres 80
Wolfcamp 40
Cisco 40
Strawn . 80
Field 31,200

CONTINUITY OF RESERVOIR ROCKS

Queen-Grayburg: TheGrayburg formation is everywhere
present throughout the Central Basin platform and far beyond.
However, productive porosity within the Grayburg on the
platform is limited to a belt along the east flank of the plat-
form. This field is onedistinct uniton this regional porosity
trend. To the north, the productive area is practically con-
tinuous with North Cowden. To the eastand south, the limits
are determined by structural position. To the west, the
porosity diminishes to the point of non-profitable operations.

San Andres: The San Andres formation is even more
widespread than the Grayburg formation, and the San Andres
reservoir in this field is one of several occurrences of
productive porosity in the uppermost San Andres of the
eastern half of the Central Basin platform in Ector and
adjoining counties.

Wolfcamp: The lower Wolfcamp is highly variable in
both thickness and character on the Central Basin platform.
The reservoir rock in the Wolfcamp in this field can be
traced laterally only a short distance.

Cisco: The thinlimestone beds which produce in the one
well appear to be terminated by post-Cisco erosion and
overlapped by Wolfcamp beds in the structurally higher
portion of the field.

Strawn: Rocks of Strawn age are generally presentalong
the east flank of the Central Basin platform, but rapid facies
changes make it impossible confidently to trace this one thin
producing bed beyond the two producing wells.
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TYPICAL SECTION OF ROCKS PENETRATED
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TYPICAL SECTION OF ROCKS PENETRATED
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9 29 28\ 21 THICKNESSES OF RESERVOIR ROCKS ELEVATION AND RELIEF OF PRODUCTIVE ZONES
30 STRAWN MAP Feet Elevation of oil, feet Known
fo.45e8 o e /R cO. = o bure: Min, Max. Avg. Top Bottom relief
1. ad ueen-Grayburg:
BLt- 2 33 From top to bottom 10 260 95 Queen-Grayburg* -900 -1,170 to 1,850% *
WP Net productive 10 200 70 San Andres (2 wells) -1,199 -1,264 65
<
32 San Andres: (2 wells) Wolfcamp (1 well)  -5,167 -5,277 110
From top to bottom 65 65 65 Cisco (1 well) -5,517 -5,567 50
Net productive 40 40 40 Strawn (2 wells) -6,190 -6,216 26
Wolfcamp: (1 well)
HARPER From top to bottom 110 110 110 *Queen-Grayburg: Elevation of top of gas, -794 ft.;
FIELD Net productive 40 40 40 elevation of bottom of gas, -900 ft.; relief of gas col-
g Cisco: (1 well) umn, 106 ft. The water table is not horizontal. Water
\ £ From top to bottom 50 50 50 has been found at various elevations up to as high as
Toss0 Net productive 20 20 20 -1,170 feetand oil has been found as low as about -1,850
Strawn: (2 wells) feet, but it is unlikely that there is a continuous oil-
= From top to bottom 20 20 20 water contact through such range of elevation. The
Net productive 20 20 20 base of the oil corresponds roughly to structure.
, CO-
18? “'“n
B\-*;_ s
TWe
CHARACTER OF OIL
Queen-Grayburg* San Andres Wolfcamp Cisco Strawn
d,.s Gravity, A.P.I. @ 60°F. 33°- 36.4° 32.8° 34.4° 33° 39°-41°
<
EXPLANATION *Queen-Grayburg: Color, greenish black; sulphur, 1.07 - 1.38%; viscosity, Saybolt universal
. @ 100° F., 41 - 46 sec.; base, intermediate. For analyses see:
~—— —6200— Contour on top of Strawn series -/
~6320 Elevation of top of Strawn series T.0.4195 ° 9
013620 Total depth o ° Railroad Commission of Texas Foster Johnson South Cowden
®  Oil well, completed in Queen-Grayburg .
®  0il well, completed in San Andres ® Analyses of Texas Crude Oils (1940), pp. 32 and 63 33 and 64
s ol v, cnoieed n woitcomy  |ODESSA CRATER
| ® Oif well, completed in Cisco U. S. Bureau of Mines Lab. ref. No. 40009 41240 34004
& 0il well, completed in Strawn 6 e —— _— D
¢ Abondoned oil well $  Dry hole Tabulated Analyses of Texas Crude
SCALE & /R (X8 Oils T. P. 607 (1939) Item 1, Group 2
p.
T8 >
% 2 - > $ L% IS Analyses of Crude Oils from Some Fields
THOUSAND FEET we.? of Texas. R.I. 3699 (1943) Item 34 35
3
/V 0. P FOREST DEVELOPMENT CORP. | Analyses of Crude Oils from Some West
8% R»“'A T.0.7108 " W_L.8radiay etal Texas Fields. R.I. 3744 (1944) Page 10 11
. o 7.0.4360.
LK
® e g ®\ " (boURO) Analyses of Crude Oils from 283 Important
1 P Oil Fields of the United States
\ J R. 1. 4289 (1948) Item 204 198
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METEOR CRATER

The meteor crater known as the Odessa crater is at the
southwest tip of the field at the location indicated on the
accompanying map.

NATURE OF TRAPS

Queen-Grayburg: The trap is due to westward diminu-
tion and disappearance of porosity throughout a broad area
on the east flank of the Central Basin platform. On the east
side of the field, porosity is continuous from top to bottom
of the productive zone; but westward this zone grades into a
sequence of porous members separated by impervious
members, Traced farther westward these porous members
become progressively thinner and ultimately grade into
impervious dolomite.

San Andres: Oil.is trappedin a small dome of low relief.

Wolfcamp: Meager data indicate that the trap is an
anticline.

Cisco: The trap is due to updip loss of porosity in a thin
limestone reservoir on a structural nose.

Strawn: Meager data indicate that oil is trapped on the
northeast plunge of an anticline and that updip loss of porosity
may be an important factor.

LITHOLOGY OF RESERVOIR ROCKS

Queen-Grayburg: This reservoir rock is mainly a
brown dolomite, in part finely crystalline, in part aphanitic.
Oolites are common. Particularly in the northwestern part
of the field, a few thin beds of fine-grained sandstone and
fine sandy dolomite are interbedded in the main dolomite
mass. Porosity in the dolomite occurs as an interconnected
system of fine pores with average diameter of less than a
millimeter. In general, the sandy beds are non-porous but
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