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Seismic Stratigraphy of Pliocene-Pleistocene Deposits, Continental
Stope-Upper Mississippi Fan, Northern Gulf of Mexico

Regional multichannel seismic data are used to develop a seismic strati-
graphic framework for the continental slope-upper Mississippi fan
region in the northern Gulf of Mexico. In the Mississippi canyon area,
upper Pliocene and Pleistocene paleontologic zones from wells provide
age control for major seismic sequence boundaries. A major unconform-
ity and high-amplitude reflector identified as the base of Pleistocene rep-
resents a break in sedimentation and probably marks onset of fan
deposition. This unconformity and others within the Pleistocene define
sequences showing cyclic patterns of deposition, which are related to
Pleistocene sea level changes and salt mobilization.

Interpretation of seismic facies and their relationships to sea level
changes, glaciations, and salt movement results in a model for the deposi-
tional history of the Mississippi fan from the canyon area to the deep-
water part of the fan. Low-amplitude, chaotic, onlapping facies are
interpreted as slump or debris-flow deposits associated with canyon cut-
ting by retrogressive failure and initiation of large-scale mass movement
due to a relative lowering of sea level. High-amplitude, parallel, continu-
ous reflectors at sequence boundaries represent pelagic and hemipelagic
sediments associated with a succeeding rise in relative sea level.

In the shelf-upper slope area, isolated salt diapirs influence sedimenta-
tion on a localized scale. In the lower slope to upper fan, most Pleistocene
section is extensively disrupted by parallel sets of salt ridges that result
from differential loading of fan sediments. Shifting depocenters and
migratory channel systems funnel sediment through this area onto the
lower fan. Salt wedges in the eastern study area appear to represent
detached salt masses isolated within the Pleistocene section,
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Early Diagenesis of a Phylloid Algal-Mound Complex, Laborcita For-
mation, Southeastern New Mexico

Marine carbonate cementation was the initial stage in the paragenesis
of phylloid algal mounds in the Laborcita Formation (Wolfcampian),
Sacramento Mountains, New Mexico, and the cements are almost identi-
cal to those in Holocene coral reefs of Belize. These cements include rel-
icts of botryoids and crusts of needle crystals, in part defined by inclusion
patterns and luminescent “ghosts” in mosaic calcite. Individual needle
crystals are pseudohexagonal in cross section and range from less than 1
to 30 pm wide. These nonluminescent early cements line cavity walls, coat
phylloid-algal blades and stromatolites, and are interlayered with marine
sediment. Early cements also include bladed, fibrous, and rare radiaxial
fibrous calcites, which are microdolomite-rich. They have a proximal
nonluminescent zone, a central bright-luminescent zone, and a distal
blotchy, moderate-luminescent zone. The bright zone may be time equiv-
alent to bright-luminescent micritic coatings on botryoids and grains.
Botryoids are encrusted by isopachous bladed cement, some of which has
prismatic overgrowths containing an early inclusion-rich zone. This ini-
tial cementation was followed closely by: (1) dissolution of algal blades
and mollusks, (2) in-situ brecciation, and (3) cementation by blocky cal-
cite.

Botryoidal and acicular cements are interpreted as originally marine
aragonite precipitates, based on morphology, occurrence, susceptibility
to diagenesis, and similarity to Holocene reef cements. The same criteria,
plus the microdolomite inclusions, indicate that the bladed, fibrous, and
radiaxial cements had a marine Mg-calcite precursor. This assemblage
followed by prismatic overgrowths, dissolution, and blocky-calcite
cementation indicates an evolution from marine to freshwater diagenesis.

This early diagenesis was followed by, in order: (1) cementation by mul-
tiple stages of blocky calcite (interrupted by episodic fracturing), (2) local
dolomitization, (3) stylolitization, (4) dedolomitization and blocky-
calcite cementation, and (5) minor chertification.
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Cormorant Field, United Kingdom North Sea—Synergistic Approach to
Optimum Development of a Complex Reservoir
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The Cormorant oil field containing 1.5 billion bbl of oil in place, is situ-
ated in the United Kingdom sector of the northern North Sea. The reser-
voir comprises Middle Jurassic Brent Group sandstone in a westward
tilted fault block. The top seal is provided by Upper Jurassic shales. The
Brent Group consists of several units, which represent a single large-scale
regressive and transgressive sequence of a northerly prograding deita
complex.

The structure style is a product of two tectonic phases, one dominated
by wrench tectonics and a subsequent one which created the westward-
dipping faults blocks. This has resulted in a complex field consisting of
four separate fault-bounded blocks. Each has distinctive characteristics
and problems associated with varying internal geometry and sedimentol-
ogy.

Block 1V, resulting from crestal collapse, is internally faulted and dis-
plays a number of elongate subblocks, which are bounded by a complex
interactive suite of faults. Three-dimensional seismic coverage has not
allowed adequate resolution of this complex faulting. Delineation of sub-
blocks is critical as development has shown that many faults are sealing.

Block 11, southwest of the main culmination, presents problems of a
sedimentological and structural nature. Production history shows the
existence of barriers within the reservoir, probably associated with small-
scale faulting, the sealing caused by juxtaposition, and/or clay smearing.

There is also evidence of permeability reduction with increasing depth.
Kaolinite is the predominant clay mineral within the reservoir, whereas
illite may be present in small quantities in the water-bearing zone; this dif-
ferential impairment has an effect on development strategy.
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Lithostratigraphic Revision Within Upper Pennsylvanian Mattoon For-
mation, Illinois

Pennsylvanian strata in the Illinois basin comprise a stratigraphic
bridge between the well-studied dominantly terrestrial Appalachian suc-
cession and the marine Western Interior basin sequences. Within the
Virgilian Series, understanding of this transition has been hampered by
uncertainty as to stratigraphic order and a generally poor data base in I1li-
nois. Previous studies in Illinois attempted local correlation by means of
limestones and coals, both of which are largely thin and discontinuous.
This study shows that black “sheety” shales are the most widespread lith-
ologic units within the Virgilian. As many as six different black shales—
associated with the Shumway, Bogota, Effingham, Reisner,
Woodbury(?), and “Steel Bridge” limestones, respectively—have been
recognized in the upper half of the Mattoon Formation in east-central Illi-
nois. Detailed outcrop examination indicates that the black shales associ-
ated with the Shumway, Effingham, and *“Steel Bridge” limestones are
stratigraphically equivalent. Subsurface data confirm this conclusion. In
addition to reducing the number of black shale beds to only four, this cor-
relation shows that the lithology directly below the black shales is more
diverse than previously thought. Rocks below the black shale associated
with the Shumway-Effingham-“Steel Bridge” limestones include coal,
gray shale, fossiliferous limestone, and unfossiliferous limestone.
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Taphonomy of Coral Reefs from Southern Lagoon of Belize

The Southern Lagoon of the Belize barrier complex, an area of some
600 km?, contains a tremendous number of lagoon reefs, which range in
size from patches several meters across to rhomboidal-shaped structures
several kilometers in their long dimension. These lagoon reefs are
remarkable because they have Holocene sediment accumulations in
excess of 13 m consisting almost entirely of coral debris and lime mud and
sand, and rise up to 30 m above the surrounding lagoon floor with steeply
sloping sides (50-80°), yet are totally uncemented.

The reef-building biota and their corresponding deposits were studied
at arepresentative reef, the rhomboidal complex of Channel Cay. As with
many of the reefs in this area, the steeply sloping flanks of Channel Cay
are covered mainly by the branched staghorn coral Acropora cervicornis
and ribbonlike and platy growth of A garicia spp. The living corals are not
cemented to the substrate, but are merely intergrown. Fragmented pieces
of corals accumulate with an open framework below the living commu-
nity; this open framework is subsequently infilled by lime muds and sands
produced mainly from bioerosion. Results from probing and coring sug-
gest that the bafflestone fabric of coral debris and sediment extends at
least 13 m into the subsurface.



