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planning the exploration programs, it can be a link
which coordinates data from conventional sources, and
it can be an interpretation tool in its own right.

Landsat is currently used to map and plan data ac-
quisition programs. It can be processed to provide accu-
rate map quality displays and its continuous coverage
makes it a prime source for current information in re-
mote areas and on a worldwide basis.

Feature extraction from the Landsat data helps iden-
tify and locate crops, forest, marsh, and other factors
which affect operations cost. Data-processing tech-
niques which permit the extraction of depth over coastal
waters make this tool useful in marine-acquisition pro-
grams as well. Remote bathymetry is providing accurate
up-to-date hydrographic information in many areas of
the world. Cost savings from this application of Landsat
can offset the cost of Landsat data processing.

Frequently displayed at conventional map scales, the
Landsat image itself becomes an excellent working doc-
ument for compiling and integrating other sources of
information. It provides the basis for confirming or
questioning data quality and accuracy as they are com-
pleted. Landsat data can be processed to enhance the
surface expressions of geologic features. This then aids
the interpreter in the detection of faults, folds, linea-
ments, and other expression of subsurface geology.

The data lends itself to independent geologic inter-
pretation which can then be compared to interpreta-
tions made from gravity or seismic data. The spectral
characteristics of the multi-spectral sensor data can be
processed to extract information, to enhance edges, and
to aid in the detection of lineaments which aids the
structural interpretation of the area. Also, the data can
be processed to enhance spectral differences which aid
in identifying surface rock types. Water-related features
can be enhanced to aid in analyzing drainage and
drainage patterns. With false color imagery, Landsat
data will aid in analyzing vegetation, cultural features,
accent faults, folds, and other geologic structures.
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Seismic, Stratigraphic, and Structural Analysis of
Northeast Campeche Escarpment, Gulf of Mexico

Multifold reflection seismic profiles and DSDP core
holes allow a detailed structural and stratigraphic anal-
ysis of the northeast Campeche Escarpment. The es-
carpment, in the central Gulf of Mexico, marks the
northern edge of the massive Campeche carbonate plat-
form.

A major middle Cretaceous unconformity occurs
within the sedimentary section both on the platform
and in the deep gulf and represents a major change in
sedimentation rate and type. Pre-middle Cretaceous
sedimentary rocks in the deep gulf are characterized by
weakly developed halokinetic structures (salt pillows
and associated faulting), suggesting evaporites in the
section. Lower Cretaceous (carbonate-prone) sedimen-
tary tocks overlie these evaporites and are deep-water
equivalents of the Lower Cretaceous bank sediments.
Sedimentary rocks overlying the middle Cretaceous un-
conformity consist mainly of Pleistocene turbidites, he-
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mipelagics, or laminites which represent the distal part
of the Mississippi fan complex. On the platform, Lower
Cretaceous bank sediments are shallow-water carbonate
rocks while the post-middle Cretaceous is composed
mainly of pelagic sediments, foraminiferal nannofossil
oozes and chalks.

The seismic reflection data indicate that the northeast
Campeche Escarpment is a fault-controlled feature
probably related to the early rifting of the Gulf of Mexi-
co. It trends northeast-southwest for approximately 500
km and is modified by local slumping, secondary fault-
ing, and current erosion. The major structural feature
on the bank proper is normal faulting, an expression of
regional extensional forces. Differential movement be-
tween major adjacent fault blocks controlled local sedi-
mentation style.
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Petroleum Source-Rock Evaluation by Thermal Distil-
lation and Pyrolysis

Thermal distillation involves releasing the pore-water
hydrocarbons and adsorbed hydrocarbons from a rock
sample by heating to temperatures around 300°C. Fur-
ther heating to 800°C (pyrolysis) causes cracking of the
kerogen to form additional hydrocarbons. The present
petroleum-source capability and evidence for primary
migration can be evaluated from these data. Well cut-
tings from two COST wells in the Gulf Coast and mis-
cellaneous samples from other areas were analyzed for
individual hydrocarbons in the Cs to Cy5 range by these
techniques. The depth threshold of intense hydrocarbon
generation was identified in one COST well along with
some evidence for primary migration. The second
COST well showed no evidence of hydrocarbon migra-
tion probably because the organic-carbon content and
quantity of hydrocarbons generated were too low to
cause migration.
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Water-Rock Interaction During Clastic Diagenesis in
Both Open and Closed Systems

Studies have shown that the composition of ocean
water may be controlled by reactions with clay minerals
which act as solid phase buffers. The compositions of
interstitial brines are subject to similar controls, but at
least two boundary conditions can be established. In
permeable sandstones (open system) it has been pro-
posed that reactions of the form (1), clay mineral +
dolomite + HyO — chlorite + calcite + CO2, produce
large quantities of CO; as a vapor which may migrate,
causing production of secondary porosity during later
diagenesis. In this case the mineralogy is clearly con-
trolled by the composition of interstitial waters.

In a closed system, represented by over-pressured
shales from the Gulf Coast, published water composi-
tions can be correlated with mineral reactions inferred
from X-ray diffraction. Equilibria of the form (2), kao-
linite + K+ = clay mineral or feldspar + H+, can be
used to document the path of fluid phase compositional
buffering with increasing depth. Theoretical phase rela-



