
Near-trace 3-D Seismic Cubes: A New Tool for Sequence
Stratigraphic and Hazards Studies

Peter K. Trabant
Oceanographer, Houston, TX

Two-millisecond sampled near-trace seismic traces extracted
from 3-D seismic exploration data produce high resolution 3-D seis-
mic cubes. Near-trace seismic reflection cubes contain frequencies
of up to 120 Hz and allow detailed mapping of Late Pleistocene deep
water seismic stratigraphic sequences on a computer workstation.
High resolution 3-D data cubes are an ideal tool for the study of
sequence stratigraphic systems tracts and geohazards from the shelf

edge to the lower continental slope. Seafloor morphology, subsur-
face faults, amplitude anomalies indicative of shallow gas, and inter-
nal sequence facies can be mapped in three dimensions to two-way
times of up to two seconds beneath the sea floor. A high-resolution
3-D data set is used to illustrate the application of such subsets for
mapping systems tracts and drilling hazards of the lower continental
slope offshore Louisiana.
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Frequently cited as a global analogue for young Tertiary basins,
results derived from the GOM are often (mis-)applied in relatively
unexplored areas, world-wide. However, unsophisticated application
of conventional AVO reconnaissance techniques will not work, for
example, in the similar geological conditions prevalent in the South
Caspian Basin.

Results of full waveform modeling of several SCB well reveal
the inadequacies of traditional P-wave approximations. e.g.
Impedance sst > Impedance shale

shallow, but

Impedance shale > Impedance sst
deeper.
Also, the Class II-III AVO response shows a local relationship

with porosity that is the inverse of the GOM. Three-point log analy-
sis techniques point to a mineralogical influence as a contributing
factor. Geophysical modeling shows noise induced by converted
waves which can be minimized by radon transform filtering.
Perturbation models are presented that show a change in AVO char-
acter at the crossover point(s). As these are not consistent basin-
wide, conventional AVO modeling without nearby well control will
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Stylolitization is common in some Norphlet Fm. areas, and is
observed to vary in abundance from 0.4 to 1.1 stylolites/foot in the
Mobile Area 872 #1 well. Stylolitization of quartz and k-spar, the
two most common framework grain types, results in the precipita-
tion of quartz and muscovite cement with the Norphlet Fm. Three
authigenic muscovite morphologies are associated with Norphlet
Fm. stylolitization: 1) large crystals of 1M muscovite found in ver-
tical stylolite offsets; 2) fine-grained platy muscovite pore-fillings
which only occur near stylolites; and 3) fine-grained platy pods of
muscovite found in stylolite insoluble residue.

Thirty one Ar40/Ar39 analyses of groups of these mica mor-
phologies indicate that the large 1M muscovite grew at 51 ±9 ma,
pore fillings at 77 ±22 ma and pods at 86 ±16 ma. The large 1M
muscovite is the most abundant of the three muscovite types.

Petrography illustrates that the muscovite paragenesis is related
to Norphlet Fm. stylolitization. Early muscovite pore fillings grew
near incipient stylolites due to k-spar dissolution. As stylolitization
continued, the earliest pore fillings were conveyed back to the stylo-
lite and currently are found within the seam of insoluble residue as
mica pods. Large 1M muscovite growth is correlated to late, intense
stylolitization.

Stylolitization is the subject of well and associated porosity
reducing cementation is more intense that than observed in penetra-
tions from higher pressured areas. In higher pressure regions of the
Norphlet we interpret that high fluid pressure can minimize effective
overburden pressure, retard stylolitization, and maintain high reser-
voir quality.
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