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zoans and crinoids are the major contributors. Other
organisms are commonly present but probably contrib-
uted little to the development of the banks.

Phylloid (leaflike) algae aid in formation of banks
in 3 major ways: by baffling, trapping sediments, and
binding sediments. Phylloid algae may have grown free
on the substrate, may have locally attached to the sub-
strate, or may be encrusting.

Algal banks may occur in the shape of a simple
mound, a broad lense, or a complex combination of
the two forms. Thicknesses of banks or bank com-
plexes range from about 10 to 115 ft; horizontal dis-
tances range from less than 0.1 mi to more than 40 mi.
The banks stood slightly above the surrounding sea
floor. Algal banks occur in shallow, well-illuminated
waters along the flanks of structures, along shelf mar-
gins, adjacent to deltas, and in shallow epicontinental
seas.

There are 4 major types of porosity associated with
algal banks: (1) between algal leaves, (2) within algal
leaves, (3) beneath algal leaves (umbrella structure),
and (4) as a result of dolomitization of algae and/or
matrix.
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INTERPRETIVE TECHNIQUES USING EXPLORATION DATA
BASE/APPLICATION PROCESSING SYSTEMS

Over the past 5-10 years several significant devel-
opments have taken place involving the use of comput-
ers in support of the exploratory process, particularly
relating to the search for new oil and gas reserves.
Digital seismic processing is one obvious example, and
the development of large geologic well data bases is
another,

Both of these areas have developed somewhat inde-
pendently of the other for very valid reasons; however,
it is now becoming apparent that new interpretive tech-
niques could benefit from selective integration of these
and other related areas, particularly from the data base
standpoint.

For example, seismic interpretation methods could
be enhanced in many cases if selected geologic infor-
mation could be incorporated into certain phases of
digital seismic processing. Conversely, the utility of
well data files might be greatly enhanced if selected
seismic data could be incorporated and utilized in a
geologic data base. There are numerous problems in-
volved in extensions of this type; however, through
proper design of integrated exploration data bases and
related application processing programs, it is possible
and practical to develop new systems which can greatly
enhance the interpretive phases of exploration both
from a geophysical and geological standpoint.

Illustrations are given showing several possible ways
to create an integrated exploration data base contain-
ing selective seismic and geologic information. Tech-
niques for the retrieval of data for subsequent process-
ing by application programs in support of geophysical
and geologic interpretation are also shown.
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STRUCTURAL RELATIONS OF ARBUCKLE AND OUACHITA
Facies

Rocks of the Ouachita facies are thrust out over the
Arkoma basin. As expected, part of the crustal short-
ening is taken up in the Arkoma basin by folding par-
allel with the strike of the thrust faults. This shortening
can be observed in the outcrops. Unfortunately, the
intersection of the Ouachita front with the Arbuckle
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Mountains, the Ardmore basin, and the Marietta-Sher-
man basin is covered by the Cretaceous overlap.
Therefore, the relation of the Ouachita facies with the
Arbuckle facies can be determined only by subsurface
information.

There is a regional southwest trend to the Ouachita
front from where it disappears beneath the Cretaceous
northeast of the Arbuckle Mountains to the Llano
uplift in central Texas, indicating, in general, that the
Ouachita facies was thrust from the southeast.

In the Ardmore and the Marietta-Sherman basins
there are no indications of thrusting from the south-
east. Rocks of the Ouachita facies are in contact with
the Arbuckle facies by means of northwest-trending,
high-angle reverse faults. The trend of folding in these
basins is also northwest, with no northeast trending
folding as one would expect in front of a thrust from
the southeast. The Ardmore and Marietta-Sherman ba-
sins are characterized by large northwest-trending
strike-slip faults. The best examples of these are the
Reagan and Washita Valley faults which bound the
Tishomingo uplift on the northeast and southwest, and
the Mannsville-Madill-Aylesworth fault which parallels
the Washita Valley fault.

It is concluded that in the Ardmore and Marietta-
Sherman basins, the Ouachita facies is not in contact
with Arbuckle facies by means of low-angle thrusting,
but instead the OQuachita rocks have been shoved from
the southeast in northwest-trending wedges. This action
drove blocks of Arbuckle facies into confined spaces
on the northwest and caused great crustal shortening
along a southwest-northeast line resulting in the north-
west trending structures of the Ardmore and Marietta
basins.
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COMPARATIVE LITHOSTRATIGRAPHY OF WORLD'S MAJOR
CARBONATE RESERVOIRS

Although it has been said that “oil is where you find
it,” yet any regional or worldwide comparative evalua-
tion of producing carbonate lithologies will show that
certain lithostratigraphic units have proved to be more
prospective than others. Furthermore, it can be demon-
strated that certain important time-equivalent reservoir
rocks are remarkably similar in lithologic composition
on a worldwide basis. This paper focuses on these
worldwide time-equivalent developments of lithologi-
cally similar or identical reservoir facies.

The following different lithofacies constitute the
most important types of carbonate reservoir rocks:
reefs and banks (i.e. biogenic structures); oolites and
calcarenites; detrital accumulations; conglomerates and
breccias; and shallow-water shelf limestones.

These may occur in the form of unaltered lime-
stones, recrystallized or dolomitized limestones, and re-
placement dolomites. On a worldwide basis, reefs and
banks, together with oolite and calcarenite deposits,
form by far the most productive carbonate reservoir
facies.

At certain periods of geologic time certain specific
lithofacies dominate in forming potential reservoir
rocks. During Ordovician and Silurian times, replace-
ment dolomites and dolomitized biogenic limestones
prevailed. The Devonian System exhibits major reser-
voir potentials in unaltered or dolomitized reefoid fa-
cies. Mississippian, Pennsylvanian, and Lower Permian
carbonate reservoirs represent primarily different types
of biogenic bank deposits. Middle to Upper Permian
producing lithologies encompass reef facies, as well as



