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OIL AND GAS WELLS, OUACHITA MOUNTAINS,
OKLAHOMA

Neil H. Suneson' and Mary K. Grasmick?

Introduction

Despite the long history of hydrocarbon (solid, liquid, and gas) exploration and
development in the Oklahoma Ouachita Mountains, no single list of wells has ever
been published for the entire region. Table 1 is an attempt to list all the oil and
gas wells spudded before January 1, 1989, in the Quachita Mountains and im-
mediately adjacent Arkoma basin and Cretaceous overlap area. The area consid-
ered in this report includes the following townships: T. 5 N., R. 18=24 E.; T. 4 N,
R.15-27E;T.3N,R 13-27E;T.2N., R. 12=27 E.; T. 1 N.,R.12-27E; T. 18,
R.M-27E;T 2S5, R 11-27E;T.3S.,, T. 12-27E.:T. 4 S.,R.17-27E.;T.55S,,
R.18-27 E.; and T. 6 S., R. 23-27 E. {Fig. 1). This list primarily was compiled from
the Oklahoma Geological Survey’s Natural Resources Information System (based
on the Oklahoma Corporation Commission Form 1002-A), with auxilliary informa-
tion from Scout Tickets, published literature, and Herndon Map Service. While the
authors believe that Table 1 represents the most comprehensive list of wells in the
Ouachita Mountains, it is probably incomplete, and we welcome suggestions for
changes and additions from users of this list.

Geologic Setting

The Ouachita Mountains in southeastern Oklahoma and western Arkansas are
a late Paleozoic fold and thrust belt. The most common rock types in the Oklahoma
Ouachita Mountains are sandstone and shale; Mississippian and Pennsylvanian
turbidites dominate the stratigraphic section at the surface. Slightly metamor-
phosed to unmetamorphosed, mostly pre-Mississippian chert, shale, and minor
limestone and sandstone crop out in the Broken Bow uplift, Potato Hills, and Black
Knob Ridge areas (Fig. 1). Late Mississippian and Early Pennsylvanian shale, lime-
stone, and sandstone crop out along the northern and western border of the moun-
tains,

In Oklahoma, the Ouachita Mountains can be separated into three belts based
on stratigraphy and structural style. From north to south, these are the frontal belt,
central belt, and Broken Bow uplift (Fig. 1). The frontal belt lies between the Choc-
taw and Windingstair faults and consists of steeply tilted, imbricately thrusted, and

'Oklahoma Geological Survey.
2Geological Information Systems, University of Oklahoma.

152



2N

iN
11E

18 BLACK KNOB RIDGE \
-+ e‘{‘ah
28 ATOKA- @)

11E
3s

- - — - — S P S S—

OKLAHOMA
ARKANSAS

OVERLAP

Figure 1. Generalized geologic map of the Ouachita Mountains and immediately adjacent
area, showing features referred to in the text. The area studied for this report is outlined
by township and range lines.

tightly folded strata. Shallow-water Morrowan strata are present in the northern part
of the frontal belt, and Morrowan basinal strata (turbidites and olistostromes) occur
to the south. The Morfowan units are overlain by Atokan turbidites. In the extreme
western part of the frontal belt, Ordovician to Mississippian strata crop out near
Black Knob Ridge. The central belt is characterized by broad, open synclines sepa-
rated by tight, typically thrust-cored anticlines. Except for the tightly folded pre-
Mississippian units in the Potato Hills, the only rocks exposed are Mississippian
and Early Pennsylvanian turbidites. The Broken Bow uplift consists of isoclinally
folded and thrusted Early Ordovician to Early Mississippian deep-water strata. The
boundary between the central belt and the Broken Bow uplift is arbitrarily shown
on Figure 1 as the contact between the Arkansas Novaculite and Stanley Group
sediments.

Most recent hydrocarbon exploration and development has taken place in the
frontal belt of the Ouachita Mountains and Arkoma basin immediately north of
the mountains. The principal reservoirs are Early to Middle Pennsylvanian
sandstones and limestones that are present in the footwall of the Choctaw fault
and in imbricately faulted thrust sheets south of the fault. In the central belt south
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of the Windingstair fault, the principal reservoirs are sandstone in the Mississippian
Stanley Group and, more rarely, the Devonian Arkansas Novaculite. Most of the
eastern part of the central belt in Oklahoma is virtually unexplored. Very few wells
have been drilled in the Broken Bow uplift, and only one produced any gas.

Source of Data

Initial funding for the development of a data file of oil and gas wells in and near
the Ouachita Mountains was from the Oklahoma Geological Survey as part of the
U.S. Geological Survey’s COGEOMAP (Cooperative Geologic Mapping) program.
COGEOMAP is a program conceived and administered by the U.S. Geological Sur-
vey, designed to fund new geologic mapping on a cost-share basis with state
geological surveys. The Ouachita COGEOMAP Project is a joint effort of the U.S.
Geological Survey, Oklahoma Geological Survey, and the Arkansas Geological
Commission to fund new, detailed geologic mapping of the Ouachita Mountains
at a scale of 1:24,000 (7.5'-quadrangle base).

Prior to and in conjunction with the mapping, existing sources of information
on the geology of the Ouachita Mountains were reviewed and cataloged. One
noteworthy effort in this regard was a computerized file containing geologic and
engineering data on oil and gas wells in and immediately adjacent to the moun-
tains. The reasons for establishing this file were that (1) it would provide surface
mappers with a readily accessible source of subsurface information: (2) it would
identify producing wells that could be sampled for geochemical studies, and give
their surface locations; and (3) it would be useful to industry personnel involved
in oil and gas exploration and production.

The Oklahoma Geological Survey treated this initial effort as the first step toward
the broader goal of developing an integrated system containing computerized in-
formation on the geological resources of Oklahoma. This broader effort, called the
Natural Resources Information System (NRIS) of Oklahoma, was undertaken to pro-
vide more-accurate, detailed, and accessible information on the State’s resources,
with an initial emphasis on oil and gas production and well data. Continued fund-
ing for the NRIS activities primarily has been received through the Department of
Energy, Bartlesville Project Office.

The NRIS Well File primarily is being built from historical and current comple-
tion records for wells reported to the Oklahoma Corporation Commission on Form
1002-A. Information from these completion reports includes location, casing and
cementing, formations, and test data. Supplemental data for selected areas are
added from well logs, scout tickets, and core and sample references. All data being
added to the well file are subject to a “prescan” editorial review by geological staff;
this is done in order to increase the data standardization and accuracy on the file.
After the data have been keyed, verified, and processed to the well file, they are
subject to a second editorial review to further assure the highest possible data qual-
ity for the system.

Oil and gas wells that are not included in the NRIS Well File are usually older
wells, including those for which completion reports have been lost or misplaced,
or were never filed. Several additional information sources have been reviewed
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to compile Table 1. Each of these references has been assigned a code based on
its primacy in compiling this well list. In each well in Table 1, the reference code
in the far-right column reflects the highest-ranked reference that identified the well.
The reference codes used, in order of rank (from highest to lowest) are (1) NRIS
Well File (based on Oklahoma Corporation Commission Form 1002-A); (2) Scout
Tickets and Petroleum Information Corp. reports (for more recent wells); (3) Pub-
lished Literature (Chenoweth, 1950; Fay, 1984; Pitt and others, 1982); (4) Herndon
Map Service. The NRIS well file (Ref. code 1) shows original spud date and total
depth for all wells, including those that were redrilled and/or recompleted. f the
well changed operators or farm name, the original operator and farm name are
shown in parentheses. For wells listed from scout ticket information (Ref. code 2),
the original spud date, but new (and presumably deeper) total depth, are shown
for those that were redrilled. In addition, the most recent available information on
operator, number, and farm name is given if any of those changed after the well
was dritled. The letter “C” preceding the spud date indicates that the well was com-
pleted, rather than spudded, in that year (Ref. codes 2, 3, and 4).

Availability of NRIS Data

For those wells marked with Reference Code 1, comprehensive well information
is available to the public through NRIS. As of April 1989, there were nearly 50,000
records in the NRIS Well File, including coverage for the southeastern (Ouachita
Mountains and Arkoma basin) and western (Anadarko basin) areas of Oklahoma;
the direction of continuing efforts is to the southwestern and south-central areas
of the State. Additional information on obtaining NRIS well or production data may
be requested from the Oklahoma Geological Survey.
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HAZARDOUS-WASTE-DISPOSAL SYMPOSIUM
Edmond, Oklahoma, November 9, 1989

A one-day symposium on Hazardous-Waste Disposal in Oklahoma will be held
November 9 under the sponsorship of the Geology Section of the Oklahoma
Academy of Sciences (OAS) and the Oklahoma Geological Survey (OGS). The pro-
gram, in conjunction with the OAS annual meeting on November 9-10, will be
presented in Mitchell Hall Auditorium on the campus of Central State University.

The tentative program is listed below:

Welcome and Introductions, Kenneth S. Johnson, Symposium Chairman; Kenneth
E. Conway, President of Oklahoma Academy of Science; and Charles J. Mankin,
Chairman of Geology Section of Oklahoma Academy of Science

Hazardous Wastes Generated and Disposed of in Oklahoma, by James M.
Robertson, Professor, Civil Engineering and Environmental Science, University
of Oklahoma, Norman

History of Oklahoma’s Regulatory Responsibility in Hazardous-Waste Disposal, by
Bob Kellogg, Staff Attorney, Oklahoma State Department of Health, Oklahoma
City

Geologic and Hydrologic Siting Criteria for Hazardous-Waste-Disposal Facilities,
Kenneth S. Johnson, Associate Director, Oklahoma Geological Survey, Norman

Aquifer Protection and Contamination Monitoring Related to Waste-Disposal
Facilities, by Robert C. Knox, Professor, Civil Engineering and Environmental Sci-
ence, University of Oklahoma, Norman

Citizen Concerns of a Hazardous-Waste-Disposal Facility, by Linda M. Walker, En-
vironmental Quality Chair, League of Women Voters of Oklahoma, Bartlesville

Relationship of Waste Disposal to Industrial and Economic Development in Okla-
homa, by Julius Kubier, Vice President of Industrial Development, Oklahoma
State Chamber of Commerce and Industry, Oklahoma City

Surface Disposal of Hazardous Wastes in Oklahoma, by Donald A. Hensch, Direc-
tor of Permitting Services, USPCI, Inc., Houston

Deep-Well Disposal of Hazardous Wastes in Oklahoma, by Robert D. Walling, Jr.,
General Manager, Environmental Solutions, Inc., Bartlesvilie

Transportation of Hazardous Wastes in Oklahoma, by Garry Thomas, Troop Com-
mander of Motor Carrier Safety Division, Oklahoma State Department of Public
Safety, Oklahoma City

The Superfund Program in Oklahoma, by Fenton Rood, Director of Industrial Waste
Division, Oklahoma State Department of Health, Oklahoma City

Program for Removal of Chemicals from Schools of Oklahoma, by Stuart Burchett,
Professor, Department of Chemistry, Southwestern Oklahoma State University,
Weatherford

Closure of Hazardous-Waste Facilities in Oklahoma, by Joseph Keflemarian, Tech-
nical Director of Industrial Waste Division, Oklahoma State Department of
Health, Oklahoma City

Alternative Methods for Management/Disposal of Hazardous Wastes, by Robert E.
Deyle, Research Fellow, Science and Public Policy Program, University of Okla-
homa, Norman
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The OGS plans to publish the proceedings of the symposium in the Spring of
1990. For further information and registration forms, please contact Kenneth S.
Johnson, Symposium Chairman, at the OGS offices, 100 E. Boyd, Room N-131, Nor-
man, OK 73019; phone (405) 325-3031.

Samuel A. Friedman

FRIEDMAN ELECTED TO EMD
EXECUTIVE COMMITTEE

Samuel A. Friedman, geologist with the Oklahoma Geological Survey, has been
elected vice president—president elect of the Energy Minerals Division (EMD) of
the American Association of Petroleum Geologists (AAPG). The two-year commit-
ment extends through June 30, 1991.

Friedman was the first coal sub-committee Chairman of the AAPG committee
on Energy Minerals (1974—77), before EMD became a Division. He was the first
EMD counselor for programs and the first EMD program chairman at the 1978
AAPG-EMD convention in Oklahoma City. A founding member of EMD (1977),
Friedman served EMD on the best paper award committee; he also judged papers
and chaired sessions at annual meetings. In 1980—81 friedman was appointed to
the office of vice president. From 1980-89 he served EMD as chairman of the com-
mittee on conventions and as delegate to the AAPG Committee on Conventions.

Friedman encourages his colleagues in EMD to present oral papers and posters,
organize symposia and field trips, and publish on the energy minerals, stressing
applied coal geology. On September 25 Friedman will present a paper on coal-bed
methane reserves in the Arkoma basin in eastern Oklahoma at the biennial meeting
of the Mid-Continent Section of the AAPG in Oklahoma City.
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REVIEW: Knapping the Chucky Stanes with DNAG

-------------------------------------------------------------------

R. Nowell Donovan’

The two greatest figures in Scottish literary history, the poet Robbie Burns and
the novelist Walter Scott only met once, in Sciennes House, Edinburgh. | have a
copy of a painting by Hardie which commemorates the scene. The two were not
alone; other guests in the house included the economist Adam Smith, the chemist
Joseph Black and, his head sunk in (presumably timeless) reflection, the geological
torchbearer James Hutton. [ would like to believe that a memory of this meeting
in the mind of the young Scott eventually found fruit in the famous lampoon found
in the novel St. Ronan’s Well:

And some rin up hill and down dale,

knapping the chucky stanes to pieces wi’ hammers,
like sae many road makers run daft.

They say it is to see how the world was made.

Sir Walter Scott
St. Ronan’s Well, 1824

Scott makes full use of the most enduring lay picture of the geologist: an odd
harum-scarum creature who communes violently with the most solid of inanimate
objects. (If he was remembering Hutton, however, he got things wrong; Hutton
was not interested in how the world was made, but in how it works. He took first
causes for granted.)

Perhaps surprisingly, Scott was not the first literary giant to paint a none too flat-
tering portrait of the field geologist. In 1814 the celebrated English poet William
Wordsworth, himself no stranger to Edinburgh, took an even more vitriolic stance:

Texas Christian University.
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He who lies with pocket hammer smites the edge
Of luckless rock or prominent stone, disguised
In weather-stains or crusted o’er by Nature
With her first growth, detaching by the stroke
A chip or splinter—to resolve his doubts;

And with that ready answer satisfied

The substance classes by some barbarous name
And hurries on; or from the fragments picks
His specimen, if but happily interveined

With sparkling mineral, or should crystal cube
Lurk in its cells—and thinks himself enriched,
Wealthier and doubtless wiser than before!

William Wordsworth
Excursion, Book III, 1814

As a definition of field behavior, this verse leaves much to be desired.
Wordsworth accuses us of facility, kleptomania, and a reckless disregard for the
aesthetics of rocks. In fact he adopts a line which could be straight out of the book
of one of today’s more extreme environmentalists. To be fair, and largely thanks

to his friend Adam Sedgwick, founder of the Cambrian System, Wordsworth sub-
sequently changed his views. He even went so far as to publish Sedgwick’s five
great letters describing the geology of the English Lake District in his own best-
selling Complete Guide to the Lakes.

In all honesty, | suspect that the majority of geologists have found it relatively
easy to live with their rather bizarre public image. Ever since | was a student, |
can recall being regaled with stories of field experiences filled with characters of
epic dimensions. One of my favorites, which may or may not be apocryphal, con-
cerns Sir Edward Battersby Bailey, onetime head of the Scottish Geological Survey.
Bailey, a man of legendary fortitude, was breaking in a young neophyte by taking
him on a trip to the Scottish Highlands. At this time the road system was far from
adequate and so they took the train, eventually alighting in late afternoon at a re-
mote and lonely station on the edge of the grim and desolate Moor of Rannoch.
Bailey pointed airily at a mountain about five miles off and told the neophyte that
he knew a place to stay. They squelched off into a trackless peat bog. It began to
rain.

Eventually they arrived at a roofless shepherd’s hut set in a scene of utter deso-
lation. Bailey instructed the neophyte to find some wood “over there,” pointing
to a clump of trees about a mile away. Some time later, laden with sodden wood,
the neophyte returned to find that Bailey had erected a tarpaulin against a wall
of the hut; this was to be their abode for the next few days. With the aid of some
old newspaper which he carried in his rucksack, Bailey succeeded in lighting a
fire. He then rummaged around in his sack some more and emerged with a grubby
black metal pot and some oatmeal. Mixing the latter with water from the peat bog,
he began to make porridge—traditional Highland fare. However, Bailey was a
modern man; as the porridge bubbled away, he opened a tin of sardines and, before
the awe-struck eyes of the neophyte, dumped the lot into the pot, stirring merrily
away.
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Sometime later he and the bewildered, emotionally comatose neophyte fay be-
neath the tarpaulin, listening to the rain which was now accompanied by a savage
wind. Gazing out into the inky blackness, Bailey said simply, “My God, to think
they pay us for doing this.”

On a more serious note, even amidst the technological complexities of modern
science, fieldwork still provides the muscle and sinew which binds the geological
community together. It was therefore fitting that in its planning for the celebrations
connected with a “Decade of North American Geology,” the GSA determined to
produce a series of six Centennial Field Guides, describing the best field stops that
the country has to offer,

From the outset it was decided that the descriptions should be easy to photocopy
for use in the field; each item occupies either two, four, or six pages and includes
a location map as well as instructions concerning access and landownership. For
the most part the text is very easy to read and the books are bound so that they
Xerox easily. Unfortunately, some of the locality maps have been reduced a little
too much and hence are difficult to read. _

Each volume is approximately 470 pages long and purports to describe the 100
best sites representative of the geology in the area covered. Overall editorship of
the South Central volume (Kansas, Arkansas, Oklahoma, and Texas) was under-
taken by O.T. Hayward of Baylor University. Ken Johnson of the Oklahoma Geolog-
ical Survey collated the Oklahoma contribution to the volume. Both are to be con-
gratulated on a difficult job well done.

Oklahoma is covered by 27 sites; as is to be expected, these tend to cluster
around the hilly areas, excepting the Ozarks. Thus, the Ouachitas are covered by
six sites, the Arbuckles by seven, and the Wichitas by no less than 10. As the editors
note in their introduction to the volume, we tend to troop to the hills, for we have
a compulsion to view vertical rock faces!

The range of topics covered is broad and offers a good sampling of the available
geology. Given that one of the intentions of the Guide is to provide a representative
coverage of the area, the most important omissions would seem to be a stop in
the Tishomingo/Blue River area to view Precambrian basement and a visit to one
of the asphalt quarries in the Buckhorn area.

As | read the Guide 1 was struck again by the extraordinary richness and variety
of the geology of Oklahoma. For example the four Recent offerings: the modern
Meers fault, tufa and travertine at Turner Falls, gypsum crystals on the Great Salt
Plains, and the unique barite travertine at Zodletone Mountain are a remarkable
potpourri! The breakdown of the remaining subject matter reveals that three papers
deal with the Permian, seven with Pennsylvanian deposits, and five with lower
Paleozoic strata. The igneous rocks of the Wichitas are covered in a mammoth sec-
tion by Gilbert and Powell which encompasses no less than four multipurpose
sites. Pennsylvanian deformation in the Quachitas, Arbuckles, and Slick Hills is
given expanded treatment in the remaining sections.

A total of 36 authors, including several students, contributed to the Oklahoma
section of the Guide (several of them more than once). The standard of work is
generally high and there is much new data and fresh interpretation (for example,
the genesis of the Oil Creek Sandstone receives a lucid treatment, while there is
much useful information on the sedimentology and structure of the Quachita area).
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What is missing from this volume (and is in fact an omission inherent in the design
of the Guides) are regional overviews which paint the broader picture. Some au-
thors point out the regional context of their work (e.g., Stan Finney’s article on
Arbuckle—Ouachita facies relationships); nevertheless, | feel that the volume needs
the sort of synoptic articles which are such a useful feature of recent Oklahoma
Geological Survey guides.

To partially counter this criticism, let me recommend another DNAG article;
Chapter 12, Southern Midcontinent region, in volume D-2 (Sedimentary Cover,
North American Craton: U.S.), by Ken Johnson and others. This 53-page paper,
lavishly illustrated in color, presents an excellent compilation of the regional stra-
tigraphy, including a fresh and well-presented series of isopach maps illustrating
the evolution of the area from Cambrian to Tertiary. | am told that this paper will
shortly be published as a separate item by the OGS. | recommend that anyone in-
terested in the stratigraphy and basinal development of the area obtain a copy.

As for the DNAG Field Guide: this too is a good investment. It will be particularly
useful to educators trying to design something new for their students (not just in
Oklahoma!). It will also serve as a stimulus to those who don’t “knap the chucky
stanes” as much as they used to or would like to. | don't know what the shades
of Sir Walter Scott would make of the modern generation of those who “rin up
hill and down dale . . . wi’ hammers;” | hope that he would at least commend
their diligence and curiosity.

Papers reviewed in

A. Geological Society of America, Centennial Field Guide, Volume 4,
South Central Section, edited by O. T. Hayward:

#20. R. N. Donovan, The Meers fault scarp, southwestern Oklahoma. p. 79
#21. Kenneth S. Johnson, Evaporites and red beds in Roman Nose State Park,
northwest Oklahoma. p. 83

#22. Patrick K. Sutherland and Walter L. Manger, Carbonate platform facies
of the Morrowan Series (Lower Pennsylvanian), northeastern Oklahoma

and northwestern Arkansas. p. 85
#23. David W. Houseknecht, Deltaic facies of the Hartshorne Sandstone
in the Arkoma basin, Arkansas—Cklahoma border. p. 91

#24. R. N. Donovan, D. Ragland, K. Cloyd, S. Bridges, and R. E. Denison,
Carlton rhyolite and lower Paleozoic sedimentary rocks at Bally

Mountain in the Slick Hills of southwestern Oklahoma. p. 93
#25. R. N. Donovan, P. Younger, and C. Ditzell, Some aspects of the geology

of Zodletone Mountain, southwestern Oklahoma. p. 99
#26. Zuhair Al-Shaieb, Hydrocarbon-induced diagenetic aureole at

Cement—Chickasha anticline, Oklahoma. p. 103
#27,28,29,30. M. C. Gilbert and B. N. Powell, Igneous geology of the

Wichita Mountains, southwestern Oklahoma. p. 109

#31,32. R. N. Donovan, D. Ragland, M. Rafalowski, D. McConnell, W.
Beauchamp, W. R. Marchini, and D. J. Sanderson, Pennsylvanian
deformation and Cambro—Ordovician sedimentation in the Blue

Creek Canyon, Slick Hills, southwestern Oklahoma. p. 127
#33. Kenneth S. Johnson, Great Salt Plains and hourglass selenite crystals,
Salt Fork of the Arkansas River, northwest Oklahoma. p. 135
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#34. Robert C. Grayson, Jr., and Patrick K. Sutherland, Shelf to slope facies
of the Wapanucka Formation (lower—Middle Pennsylvanian), frontal
Quachita Mountains, Oklahoma. p. 139

#35. David W. Houseknecht and Michael B. Underwood, Depositional and

deformational characteristics of the Atoka Formation, Arkoma basin,

and Quachita frontal thrust belt, Oklahoma. p. 145
#36. R. ). Moiola, G. Briggs, and G. Shanmugam, Carboniferous flysch,

Quachita Mountains, southeastern Oklahoma; Big Cedar—Kiamichi

Mountaih section. p. 149
#37,38. R. N. Donovan, D. A. Ragland, and D. Schaefer, Turner Falls Park;

Pleistocene tufa and travertine and Ordovician platform carbonates,

Arbuckle Mountains, southern Oklahoma. p. 153
#39. R. N. Donovan and W. D. Heinlen, Pennsylvanian conglomerates
in the Arbuckle Mountains, southern Oklahoma. p. 159

#40. ). G. McPherson, R. E. Denison, D. W. Kirkland, and D. M. Summers,
Basal sandstone of the Oil Creek Formation in the quarry of the
Pennsylvania Glass Sand Corporation, Johnson County, Oklahoma. p. 165
#41. Stanley C. Finney, Middle Ordovician strata of the Arbuckle and Quachita
Mountains, Oklahoma; contrasting lithofacies and biofacies deposited

in southern Oklahoma aulacogen. p. 171
#42. ). Bryan Tapp, Structural styles in the Arbuckle Mountains, southern

Oklahoma. p. 177
#43. Robert O. Fay, I-35 roadcuts; geology of Paleozoic strata in the

Arbuckle Mountains of southern Oklahoma. p. 183

#44. Frederick B. Meek, R. Douglas EImore, and Patrick K. Sutherland,
Lithostratigraphy and depositional environments of the Springer
and lower Golf Course Formations, Ardmore basin, Oklahoma. p. 189
#45,46. K. C. Nielsen, Beavers Bend State Park, Broken Bow uplift, Oklahoma. p. 195

B. Geological Society of America, Geology of North America,
Volume D-2 Sedimentary Cover—North American Craton:
U.S., edited by L. L. Sloss:

#12. Kenneth S. Johnson, Thomas W. Amsden, Rodger E. Denison, Shirley P.
Dutton, Arthur G. Goldstein, Bailey Rascoe, Jr., Patrick K. Sutherland,
and Diana Morton Thompson, Southern Midcontinent Region. p. 307

UPCOMING MEETINGS

-------------------------------------------------------------------

Petroleum Hydrocarbons and Organic Chemicals in Ground Water: Prevention,
Detection, and Restoration Conference and Exposition, November 15-17,
1989, Houston, Texas. Information: National Water Well Association, 6375
Riverside Dr., Dublin, OH 43017; (614) 761-1711.

AAPG Southwest Section Convention, March 11—13, 1990, Wichita Falls, Texas.
Information: Will Tucker, Technical Program Co-Chairman, 825 MBank Build-
ing, Wichita Falls, TX 76301.
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OKLAHOMA ABSTRACTS

The following are abstracts from University of Oklahoma and Oklahoma State
University M.S. theses. Permission of the authors to reproduce the abstracts is grate-
fully acknowledged.

Fracturing in a “Novaculite” Reservoir: A Surface
Example from Black Knob Ridge, Atoka County,
Oklahoma

JOHN C. WOODHOUSE, I, University of Oklahoma,
Norman, M.S. thesis, 1989

Naturally fractured reservoirs in siliceous strata have an important potential for
hydrocarbon reserves, as evidenced by the discovery of Port Arguello Field. One
of the largest accumulations of such siliceous rocks occurs in the Frontal Zone of
the Ouachita foldbelt, which covers some 162,000 km? from Mississippi to West
Texas. The discoveries of Isom Springs, McKay Creek, and Pinon fields confirm the
presence of petroleum in the Frontal Zone. The southern portion of Black Knob
Ridge was mapped at a scale of 1:10,000, and the fracturing there studied as a
surface analog to Isom Springs Field. The lithology of the formations exposed at
Black Knob Ridge has been extensively studied, and the same formations are pres-
ent in Isom Springs Field. Likewise, both areas are structurally similar, being adja-
cent to one of the imbricate thrust faults in the Frontal Zone.

Circular areas were chosen for the study of macrofractures because they elimi-
nate any directional bias and facilitate the calculation of important parameters
without the need to assume distributions. Macrofractures were studied at 10 sta-
tions. The trace length, termination types, aperture, fill, and attitude of each fracture
was recorded, as well as the lithology, thickness, and structural setting of the host
bed.

A statistical analysis indicates a lognormal distribution of fracture lengths. The
orientation data show that virtually all macrofractures are perpendicular to bed-
ding; however, the fracture distribution is multimodal, so statistics based on an
elliptical distribution are inappropriate. Four maxima are present in stereographic
plots of the data, corresponding to the four deformational phases of Leonhardt
(1983). The two strongest maxima are generally subperpendicular and subparallel
to the strike of the host bed. A comparison of the macrofracture lengths and orien-
tations demonstrates that the longer fractures tend to be in the most common orien-
tations. From stereographic plots of the number and of the lengths of fractures, plus
the area of the circulation station, the average length and spacing were calculated
for each maximum, giving the parameters required to model a fracture network.

Oriented samples for microfracture analysis were taken as near as possible to
each macrofracture station. In an atempt to overcome the poor outcrop quality in
the Arkansas Novaculite, 15 oriented samples were collected around the major
fold; two further samples of the Bigfork Formation were also obtained. The samples
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were impregnated and thin sections parallel to strike, dip, and bedding were pre-
pared from each sample.

As was expected from the macroscopic data, the section parallel to bedding
usually had the highest degree of fracturing, and the three exceptions to this rule
were from unusual structural settings. A plot of microfracture intensity versus host
bed thickness shows a negative exponential relationship between these param-
eters. Departures from the expected correspondence between microfracture inten-
sity and structural position may indicate that those locations have “uncoupled” and
isolated from the deformational stresses. A similar uncoupling on a small scale—
perhaps across macrofractures—may explain the lack of correspondence between
microfracture orientations and both macrofracture orientations and structural posi-
tion,

A Paleomagnetic Study of Altered Permian Rush Springs
Sandstones, Cement Oil Field, Oklahoma: A Relation-
ship with Hydrocarbon Migration and Seepage

MARK C. LEACH, University of Oklahoma, Norman,
M.S. thesis, 1989

.........................................................

The geologic setting at the Cement Anticline, southwest Oklahoma, provides the
opportunity to investigate how structurally controlled hydrocarbon migration af-
fects diagenesis and remagnetization. A widely accepted model for hydrocarbon-
induced diagenetic alteration of red beds has been developed based on previous
studies conducted at Cement. The objectives of this study were to use a combina-
tion of paleomagnetic, rock magnetic and petrographic techniques to test this
“Cement” model and determine if paleomagnetic analysis could be used to date
the time of hydrocarbon migration.

A magnetization (decl=344, incl|=8, k=16, alpha—95=7) with both normal
and reversed directions was isolated from some specimens of carbonate-cemented,
bleached sandstone which were influenced by hydrocarbons. Demagnetization re-
sults and rock magnetic experiments suggest that magnetite carries the remanence,
although pyrrhotite is also present. The magnetization is interpreted to be an early
CRM based on a late Permian pole position (56 N/111 E), lack of stratigraphic con-
trol in the distribution of the normal and reversed directions, and the presence of
spheres interpreted to be authigenic magnetite. Specimens of red “normal”
sandstone away from Cement possess remanent intensities similar to the bleached
sandstones and contain a southwest and shallow, Permian magnetization
(decl=166, incl=9, k=75, alpha—95 = 6). The magnetic and petrographic charac-
teristics of these specimens suggest that the magnetization is a CRM residing in
authigenic hematite. Specimens from a transition zone between the “normal” red
and bleached sandstones contain a magnetization with either normal or reversed
polarities (decl =11, incl=39, k=26, alpha—95 = 5). The magnetization resides in
authigenic hematite and is probably a CRM although the time of remanence acqui-
sition is problematic. Although these new results from Cement are consistent with
the suggestion that hydrocarbons can cause precipitation of authigenic magnetite,
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they raise questions about the timing of events and other aspects of the “Cement”
model for hydrocarbon-induced diagenetic alteration of red beds.

Integrating the results of this study with those of other hydrocarbon-impregnated
sandstones will contribute to a better understanding of how fluids control
dizgenesis and remagnetization. Although hydrocarbons are related to authigenic
magnetite, there is no increase in remanent intensity in the bleached zones be-
cause they lack the hematite present in the red zones. These results also have im-
portant implications for hydrocarbon exploration strategies based on aeromagnetic
anomalies.

Seismic Stratigraphy of the Chester ‘)’ Limestone in
the S.W. Trivoli Field, Dewey and Major Counties,
Oklahoma: A Case Study in Seismic Reservoir
Characterization

LARRY A. WILLIS, University of Oklahoma, Norman,
M.S. thesis, 1989

..........................................................

A seismic stratigraphic investigation was conducted for the S.W. Trivoli field in
southern Major and northern Dewey Counties, Oklahoma. This field produces oil
and gas from a 30 meter (100 ft.) interval of Chesterian carbonates at a subsurface
depth of 2,530 meters (8,300 ft.). Dense well control in the S.W. Trivoli field can
be used to establish the geometry of the producing interval (the Chester ‘)’ lime-
stone) and the distribution of porosity within this interval. This situation provides
a means to test the ability of reflection seismic data to delineate the geometry of
this thin and stratigraphically complex lithologic interval and to provide evidence
of the distribution of porosity within it. Theoretically, changes in acoustic imped-
ance of the limestone are largely controlled by variations in porosity. This behavior
suggests that, provided all other factors remain unchanged, reflector amplitude will
diminish as the porosity of the limestone increases.

A 1977 vintage dynamite survey acquired over the productive area was reproc-
essing using Seismograph Service Company’s Phoenix processing package on the
Shell Geosciences Network VAX/VMS 11/785 at the University of Oklahoma. The
reprocessed seismic data was interpreted in conjunction with geological informa-
tion obtained from the well logs of 82 boreholes within and surrounding the S.W.
Trivoli field. Subsequent to interpretation of the reprocessed seismic data, a subsur-
face-constrained seismic modelling study was conducted using the MIRA (Okla-
homa Seismic Corp.) software to assess the sensitivity of the seismic signal to poros-
ity within the Chester ‘)’ limestone.

The most outstanding results of this investigation are briefly summarized as fol-
lows:

(1) The total thickness of the productive unit can be mapped with seismic data
comparable to that produced by the processing carried out during this investiga-
tion. This offers an indirect tool for mapping porosity in the Chester ‘)’ limestone,
since total unit thickness is closely correlated to the occurrence of porous zones
in this unit.
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(2) Faulting, which cannot be conclusively demonstrated using the available
well control, is shown to play a key role in the geometry of the hydrocarbon reser-
VOIr.

(3) Correlation of relative amplitude variations with porosity distributions rep-
resents an oversimplification of the problem. Subsurface-constrained seismic mod-
elling studies indicate that the effects of thin-bed tuning play a critical role in the
amplitude response of the Chester ‘)’ reflector. This study suggests that evaluation
of the effects of interference phenomena by subsurface-constrained seismic mod-
elling is mandatory if attempting to characterize porosity using this seismic attri-
bute.

Depositional Environments and Diagenesis of the
Tonkawa Format (Virgilian) in Woods and Part of
Woodward Counties, Oklahoma

MICHAEL W. FIES, Oklahoma State University, Stillwater,
M.S. thesis, 1988

..........................................................

The study area is located on the northern shelf of the Anadarko Basin. It com-
prises some 1,420 square miles of Woods and part of Woodward Counties, Okla-
homa. The Tonkawa format represents the earliest regressive-transgressive couplet
of the Douglas Group in the Virgilian Series. It is bounded above and below by
the Haskell and Avant Limestones, respectively. Tonkawa sandstones are wide-
spread over much of northern and northeastern Oklahoma and extend into eastern
Kansas, where surface exposures are present.

In the study area, the sandstones have been divided into four stratigraphic “pack-
ages,” each representing different episodes of deposition. A package consists of
one or more sand bodies that are laterally equivalent.

The interval thins dramatically to the north and northwest as it approaches the
carbonate shelf area. Isopach thicknesses vary from about 160 feet adjacent to the
carbonate shelf to greater than 420 feet in the south and southeast parts of the study
area.

The Tonkawa sandstones probably represent a high-constructive lobate delta sys-
tem. A net sandstone isolith map of the format suggests a northeast source area.
The thinning of the interval probably represents the northern edge of the system
in this area. Deltaic facies represented by the cores studied include prodelta, delta
front, distributary-mouth bar, interdistributary bay, crevasse splay, and distributary
channel,

Structure maps of the top of the limestones show a basinward dip to the south
and southwest ranging from 28 to 37 feet per mile. A series of north—northeast
trending anticlinal and synclinal structures are present on both limestones. These
tend to be broad and gentle. No faulting was identified.

The dominant trapping mechanism in the Tonkawa sandstones is stratigraphic
pinching out of sandstone bodies in an updip direction. Most of these sands prob-
ably represent distributary-mouth bar deposits.

The sands present in the cores are identified as subrounded, fine to very fine
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grained, sublitharenites. Metamorphic and sedimentary clasts make up the rock
fragment component. Muscovite is the most abundant detrital constituent in the
sands. Porosity ranges from 0 to 14% and is almost wholly secondary. Authigenic
calcite and siderite constitute the major pore filling constituents. Authigenic chlo-
rite, kaolinite, and illite clays are present, but only in minor amounts.

The Distribution and Depositional Environment of the
Basal Atokan Spiro Sandstone, Arkoma Basin, Haskell,
Latimer, and Pittsburg Counties, Oklahoma

ELLEN M. OSTROFF HOOKER, Oklahoma State Univer-
sity, Stillwater, M.S. thesis, 1988

The Spiro Sandstone in the area of study is thought to be a shallow marine sand
deposited on the stable platform prior to the rapid subsidence of the Arkoma basin.
This interpretation is based on the presence of fossils, limestone, burrows and
bioturbation, and chamaosite. The Spiro occurs in both channel and blanket-like
geometries and is characterized by three groups of deposits: (1) sandstones with
fossils and/or limestone bed(s), {2) medium- to coarse-grained sandstone with no
visible fossils or limestone, and (3) limestone and a fossiliferous sandstone. In gen-
eral the Spiro is thicker to the south and east in the area of investigation.

Porosity in the Spiro is both primary and secondary. Primary porosity was pre-
served in medium- to coarse-grained rocks due to chamosite grain coatings. Sec-
ondary porosity is due mainly to dissolution of chamosite pellets, with some dis-
solution of fossils and shale and siltstone clasts.

The Spiro is one of the main gas producing sandstones in the Oklahoma part
of the Arkoma basin. in the area of study, as of January 1988, the Spiro had pro-
duced 517 BCFG in the Kinta field, 590 BCFG in the Wilburton field, and 91 BCFG
in the Red Oak—Norris field.

Interpretation of “Old” Electric Logs, Red Fork
Sandstone, Payne County, Oklahoma

DONALD P. RAGUSA, Oklahoma State University,
Stillwater, M.S. thesis, 1988

.........................................................

The interpretation of “old” electric logs seems to be as much an art as a science.
An “expert” with old logs is someone who knows how the tools operated and who
knows their limitations, who knows how to select apparent resistivity values from
the logs, who has mastered analytical methods and knows the limitations of the
analytical methods, and who has acquired additional ability empirically. Many
geologic factors contribute an added degree of complexity to the interpretation of
old electric logs. As a consequence, an “expert” with these old logs may be uncom-
monly effective in an area where he is well acquainted with the subsurface geology,
geologic setting, individual reservoir’s character, and stratigraphic column.

195



Development of a fairly easy, robust method to interpret old electric logs is a
desired result of this research. In order to refine the problem to manageable pro-
portions, “old” electric logs is limited to logs composed of a Spontaneous Potential
(SP) curve, Short Normal (16-inch) curve, Long Normal (64-inch) curve, and Lateral
(18-foot 8-inch) curve. The study is also limited to the Red Fork Sandstone of Payne
County, Oklahoma.

Calculation of water-saturation in a direct manner using the Archie Equation is
possible only if reliable values of porosity (and hence formation factor), Rw, and
Rt can be obtained. Obtaining accurate estimates of porosity and Rt from old elec-
tric logs is not straightforward. If reliable estimates of porosity and Rw for a specific
formation could be obtained from sources other than the old electric logs, these
values could be used in the Archie Equation with Rt obtained from old electric
logs, to calculate an estimate of water saturation. In doing so, the assumption of
transferability of measurements of porosity and Rw is necessary. To be able to es-
timate water-saturation reliably from old electric logs without assuming values of
porosity or Rw obviously would be advantageous.

Where the Red Fork Sandstone of Payne County, Oklahoma, is concerned, use
of Ri—Rt Conversion Charts (Lane Wells, Inc., 1956) in conjunction with a Satura-
tion Chart (specifically developed for the Red Fork Sandstone) seems to yield favor-
able results. This method permits the estimation of water saturation from old elec-
tric logs without the assumption of values for porosity or Rw.
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