APPENDIX
Seismic Stratigraphic Mapping and Seismic Facies Mapping Procedures
The seismic fades maps constructed during this study have been particularly
useful in interpreting the gross depositional framework of sequences and in
recognizing and outlining potential exploration plays.  These maps show (1) the
relationships of bedding at the depositional sequence boundaries, such as areas of
onlap, downlap, and toplap or erosional truncation; and (2) the nature and
distribution of cycle configurations within the sequences. The relationships of the
bedding to the sequence boundaries can be interpreted in terms of the idealized
depositional sequence (Vail, Sangree, and Bubb, 1970) and may, when properly
integrated with other available geologic and geophysical information, show the
distribution of the major depositional environments, shelf, shelf edge, and basin.
Cycle configurations can be interpreted in terms of transportational or de-
positional processes (Sangree, et a1., 1969); thus cycle configurations often can be
used to infer favorable zones of potential reservoir fades.
Coding System
A coding system is used to transfer the interpreted stratigraphy and seismic
fades from seismic sections to maps. The code used has the form:
A - B
In this code, A refers to the relationship of reflections within the deposi-
tional sequence to the upper sequence boundary. This can be either toplap (top),
erosional truncation (Tg), or concordance (C).
j3 refers to the relationship of reflectors to the lower sequence boundary.
This can be either onlap (Op), downlap (Own), or concordance (C).
C refers to the internal cycle configuration. These can be parallel (P),
divergent (D), chaotic (c), wavy (W), moundy (M), oblique progradational (0^),
sigmoid (Sig), or reflection-free (RF). Additional terms can be used to describe
other cycle configurations encountered by the interpreter, or to break down, using
amplitude, continuity or frequence variations, any particular cycle configuration
into further subunits for mapping purposes. In several cases, because of vertical
stacking of different cycle configurations within a single depositional sequence,
it was necessary to use multiple C codes to adequately describe the seismic section.
Several -examples of the code applied to portions of diagrammatic seismic
Sections are shown on the next page.

Sequence Definition
Fundamental to any seismic fac'ies mapping is first proper interpretation of the
depositional sequences on seismic sections.   This establishes the basic time-
stratigraphic framework within which the seismic fades patterns of cycle ter-
minations observed on the sections (Vail et a1., 1970); integrated and justified
with all available well correlation data, both paleo zonation and log correlation
horizons, and then properly loop correlated through a grid of all available seismic
data, or at least all the key seismic lines. Sequence definition on seismic data is
best done on a regional basis.
Seismic Fades Map Construction:
Once the sequences have been interpreted in a grid of lines, mapping of the patterns of cycle terminations and seismic facies within the sequences can be done.
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This is done in three steps: (1) noting the points (shot points) along each section
|        where changes in the cycle configuration or the relationships at sequence boundaries
}'        take place, (2) transfer of the appropriate code for each segment of the seismic
section to a base shot point map, and (3) interpreting a final map from the coding
taken from a grid of lines. Use of a grid of lines is important because the code is,
in part, controlled by the orientation of the seismic section to depositional dip
and strike of the sequence.  For instance, downlapping cycles at the base of a
sequence on a dip line may appear as concordant reflectors on a strike line.
Grouping or mapping of the codes can emphasize either relationships at sequence
boundaries or the cycle configurations or both. Such things as areas of truncation,
zones of onlap or downlap or areas with distinctive cycle patterns, such as oblique
progradational or mounded chaotic, can be shown. Arrows indicating the direction of
downlap or onlap can be used.
An example, in diagram form, is shown below. In the sequence bounded by red
lines from shot point 1 to 20. the cycles are parallel and concordant with the seismic section.

progradational cycles is present with some toplap at the upper boundary and strong
downlap at the lower sequence boundary. From shot point 60 to 80, again, parallel,
concordant cycles are present.   Seen in map form, this diagram can now be
interpreted, in general, in terms of shelf, a prograding shelf edge and basin. Such
a map could be the basis for recognizing a potential exploration play.
In some instances, more detailed maps of specific seismic fades, based on
cycle configuration, amplitude, continuity, frequency or interval velocity, are
needed to define areas of potential reservoir fades. A useful way to handle this
is by constructing a simple isopach map or percent map of the seismic facies.
Application and Use of Seismic Stratigraphic Mapping to Exploration
Maps constructed form seismic data using the procedure described, we believe,
can be useful to the operations geologist for (1) interpretation of gross
depositional environments and depositional framework of a basin, (2) showing the
distribution of potential sand prone or shale prone seismic fades, (3) interpreting
structural timing and growth, (4) defining areas of paleotopography of paleo-
bathymetry, and (5) recognizing and mapping potential exploration play trends and
areas.
Seismic fades maps can be very useful in conjunction with isopach maps and
often aid in the interpretation of the reasons for thickening and thinning of units.
Another useful facet of these maps is the check of seismic correlations made
during consturction of the maps. In the process of coding section after section,
consistent patterns should emerge for each sequence. Local anomalous patterns at a
sequence boundary can be the result of some geologic feature or perhaps could be the
result of misinterpretation of the sequence boundary on that particular seismic
section.
Finally, these maps provide a useful vehicle to integrate and display other
data that bear on the interpretation of lithology or environment, such as paleo or
well log information, sample descriptions, or interval velocity from wells or move
out data, for each depositional sequence. If such data are available and consistent
with the seismic fades maps, lithologic maps for time-stratigraphic units can be
constructed.
