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Geologic History of Deep Gulf of Mexico Based on
Regional Multifold Seismic Lines

Four annotated regional multifold seismic lines
across the deep Gulf of Mexico illustrate details of
many of the major geologic features. The thick sedimen-
tary section (up to 9 to 10 km) underlying the deep gulf
is subdivided into six major sequences or units whose
boundaries are major unconformities along the south-
ern margin of the basin, tentatively dated as middle Ce-
nomanian, early Tertiary, middle Oligocene, late Mio-
cene, and the Pliocene-Pleistocene boundary. These
units provide a framework for analyzing and discussing
the stratigraphy, structure, and geologic history of the
deep gulf. A northeast-southwest line 1,000 mi (1,600
km) long from the Florida Escarpment to the Mexican
Shelf shows the following major geologic features: (1)
the Mexican Ridges foldbelt as a decollement and pos-
sible large gravity slides; (2) details of salt deformation
in the Campeche-Sigsbee salt dome province; (3) a
smooth subsalt basement reflector that possibly repre-
sents a major unconformity on top of an attenuated
continental crust; (4) an irregular acoustic basement be-
neath the central Gulf of Mexico that possibly repre-
sents some type of oceanic crust; (5) a cross section of
the thick Pleistocene Mississippi fan; and (6) a thick
Jurassic to Lower Cretaceous sedimentary section thick-
ening beneath the northern Florida Escarpment. Some
of the geologic features seen along three north-south
seismic depth sections include: (1) unusual salt or shale
wedges beneath the upper Mississippi fan; (2) evidence
for Jurassic sedimentation and early salt deformation in
a basin just northwest of the Campeche Escarpment;
and (3) details of the basement structure and the overly-
ing Jurassic to Lower Cretaceous sedimentary se-
quences in the deep gulf between the northeastern Cam-
peche Escarpment and the Florida Escarpment.
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Structure-Contour Maps Computer Constructed from
Orientational, Stratigraphic, and Positional Outcrop
Data

The manual of computer-based methods currently
employed in exploration to produce structure-contour
maps of coal seams requires numerous drill holes to
provide the necessary three-dimensional control. The
following method, illustrated by maps of coal seams
from the Rocky Mountain foothills of Alberta, uses
only orientational, stratigraphic, and positional data
from outcrops. It has four steps: (1) establishment of
structural domains within which the coal is approxi-
mately cylindrically folded; (2) construction of the coal
seam’s profile in each domain; (3) projection of each
profile parallel with its fold axis in order to generate the
coordinates of a set of points on the seam in each do-
main; (4) computer contouring of the resulting eleva-
tions. The first and fourth steps use known procedures.
The second step can be carried out graphically using a
computer plot showing the geographic location, strati-
graphic position, and bedding trace of each outcrop
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projected onto a plane normal to the fold axis. Alterna-
tively, where the stratigraphic positions of the outcrops
are known precisely enough and the structure is not too
complex, the computer can be instructed to interpolate
the coal seam between the various projected outcrops.
The third step involves using the appropriate digitized
profile and fold axis to predict the coal seam’s depth
beneath each outcrop and saving these values for the
contouring stage.
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Carbonate Mud Mounds from Lower Ordovician Wah
Wah Limestone, Ibex Area, Western Millard County,
Utah

Four carbonate lenses in the upper Wah Wah Lime-
stone, western Utah, were core drilled. Thin sections
and peels show that the lenses are mud mounds consist-
ing primarily of micrite matrix, with some bioclastic de-
bris, and minor (< 1%) intraclasts, pellets, iron miner-
als, and calcite fillings. Bioclastic debris consists of
sponges, echinoderms, shell fragments (brachiopods
and trilobites), and an encrusting problematic organ-
ism. Porosity is less than 1%; dolomitization averages
less than 10%. The lenses are extremely burrowed.
These fragments were transported to the buildups by
currents which varied from fairly low energy to moder-
ately high energy. The absence of frame-building organ-
isms in growth position indicates that these buildups are
mud mounds rather than reefs. Formation of the mud
mounds could have resulted from sediment trapping by
some organism, from sediment heaping by currents, or
by a combination of both processes. The mud mounds
are similar to those of other geologic periods. The mud
mounds, although similar to reefs in external appear-
ance, could have significance in that they serve as exam-
ples of what reefs are not. They also demonstrate that
not all reeflike carbonate bodies offer potential for pe-
troleum. Analysis of the interiors of carbonate lenses is
required to distinguish reefs from mud mounds.
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Immanitas Bed, Paso del Rio, Colima, Mexico

Immanitas is a rudist bivalve genus of the family Ca-
prinidae described by Palmer in 1925. With one possi-
ble exception described by Coogan from the subsurface
of south Texas, the genus has been reported from only
one locality—at Paso del Rio, which is the old ford on
the Rio Armeria, just below the village of Periquillos,
Colima, Mexico.

The Immanitas bed itself is a single carbonate cycle
starting at the base with about 2 m of wackestone, over-
lain by packstone and perhaps grainstone for a total
thickness of 4 m. In the packstone and grainstone the
clasts are nearly all rudists, of which there are many
giant specimens of species of /mmanitas.

The single cycle represents a shoal area in a thick
sequence of volcaniclastic rocks, at least part of which
are marine. On the high-energy side of the shoal area, to
the east, the carbonate bed gives way to dirty quartz-
arenite. Toward the low-energy side, on the west, the



