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Geomorphology, geophysics and computational
disciplines are powerful tools that could be inte-
grated in order to obtain a 3D approach by using a
driven-model method. This model allows the genera-
tion of a more realistic feature of the subsurface geo-
morphology. In this preliminary research a 3D model
obtained from seismic interpretation in the Rio
Grande Cone will be documented.

Location

Rio de la Plata and Rio Grande Cone were formed
during the Maastrichtian/Danian Atlantic transgres-
sion in South America. The continental shelf and the
depression are flooded by the sea. They are typical
examples of geoforms can be seen on the Uruguay
and Brazilian platforms. The Rio Grande Cone
(RGC) is a relevant geoform that extends 28900 km?
on the Brazilian offshore (Figure 1). It is a subsurface
landscape semicircular-shaped noticeable feature
that comprises a transition from shelf to slopes witha
high amount of shale supply. Its source is the high-
lands and the Brazilian craton.

Seismic Data

In this analysis, the data corresponds to 3577km of
seismic lines that were acquired from Brazil’s ANP,
and other old printed sections (Fontana, 1996; Porto,
2007). Structural and straigraphy models were gener-
ated by means of software modules: Petrel 2008,
Matlab (v. 7.0.1), Voxler, Seismic Unix and open
source seismic interpretation software (OpendTect
V3.03e).

The dominant frequency seismic information
could be obtained from attributes analyses, i.¢. an in-
stantancous frequency map, which exhibits a
30-35Hz dominant frequency and 90 ps/ft slowness
in the area. A 4ms sample rate, 5 to 10s record length
and 28ms windows time analyses are comprised. In
order to establish the wavelength, geophysical pa-
rameters on Pelotas Basin whose average velocity is
3050 m/s and frequency of 30Hz need to be consid-
ered. The expression for wavelength is given by:
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Then, & = 3048m/s / 40 Hz = 76,2m, by the &/4 => 76,2
m/4 = 19,05m => 62,5 feet.

These calculations determined that the obtained
thickness for a minimum layer is between 20 to 100
feet (7 to 30m), otherwise it is not tuned. The seismic
resolution limit in section data establishes what can
and cannot be seen on subsurface.

Attribute Analysis

All information extracted from seismic data is known
as Attribute and the interpretation depends on the
combination of attributes, the quality of data, and the
interpreter’s experience. The Attribute is used to
highlight subsurface features in order to delimit hori-
zons, zones, seismic facies, and geometries by in-
creasing the ability to define structural models and
stratigraphic analysis. The advantage of seismic data
is the multiplicity, areal extension and depth penetra-
tion as it permits obtaining information from seismic
attributes (Taner et al. 1977, 1979). Seismic attrib-
utes are calculated from at least two trace input and
provide information about lateral variations in set
data. An Attribute is not restricted to structural or
stratigraphic analysis; it has been used to estimate
petrophysic properties and geomorphological ele-
ments by combining them with well data. Historical
development of seismic tools and techniques im-
prove the execution of the different stages of
seismostratigraphic analysis. Seismic stratigraphy
and attribute analysis could be considered as tools for
geomorphological, geological and geophysical mod-
eling (Figure 2).

Seismic attributes application

Seismic attributes were introduced in the seventy’s
first to display seismic data, then to obtain different
derived seismic measures, and finally turned into an
analytical tool to predict lithological characteriza-
tion.

Although a direct relationship between the at-
tributes and the geological characteristics of the
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Figure 3. Dip seismic line display of Seismic Attribute analysis and seismic stratigraphy interpretation
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caused the beginning of the sea level decrease and the
deposition of progradantional sequences. This event
could be coincident with Haq curve (Figure 6).

Rio Grande Modeling and MappingThe bound-
aries and horizon picking obtained in 2,5-D configu-
ration permitted constructing the three-dimensional
subsurface image of the Rio Grande geoform (Figure
7). Seismic stratigraphic analyses and basal sequence
mapping permit identifying platforms with regres-
sive progradational sediments. The sequences are
comprised by sequential systems in a marginal sag
type since late Cretaceous. These correspond to the
Pelotas Basin sequences.

The semicircular-shaped plan-view morphology
extends to the Southeast and strike to the North. The
thick recent sequences are crossed by faults systems
and by the presence of geophysics anomalies, for in-
stance a reflector that simulates the bottom surface
(BSR). This reflector is an anomaly generated by the
high impedances caused by hydrate gas presence.
Below 500 ms, a system faults extends cutting all up-
per sequences.

Near offset or proximal sector it includes some
clinoform set which has been separated by internal
downlap surfaces and are not faulted. Visualization
and 3D modeling has allowed defining fault systems
geometries (Figure 7), showing details of normal
faults. This process includes fault propagation and
could be interpreted as a polygonal faults system
due to contraction factors and early fluid expulsion
during possible burial, where compaction acts in
different directions on clay rich sediments. The Rio
Grande Cone progradational layering produce con-
tinuous offlap, evidencing features like the conti-
nental slope, the Marginal Cone, Progradational
systems, and the upper interval that constitute recent
continental Shelf (Urien ef al. 2003). The last stage
during the inferior Holocene sedimentary disper-
sion included erosive process through submarine
sedimentation.

Eustatic changes are less evident during the Neo-
gene. The Highstand and Lowstand alternation could
be aged Miocene and Pliocene. They are associated

to custatic episodes with sea level changes that are
controlled by Andean orogenic pulses.

ConclusionThe feature named Rio Grande Cone
could be defined as a huge semicircular shape geo-
logical body with a thick package of sediments. It is
mainly a shale geoform. The area is influenced by
complex structures that affect the whole sedimentary
package. The Rio Grande Cone is overlying an older
inferior and a middle sedimentary sequence that con-
stitute the Pelotas Basin sequences. The cone com-
prises the basin’s younger sequence which is the
upper sequence. The three dimensional analysis com-
prises an academic research of seismic data applied
to the modeling and visualization for interactive un-
derstanding. This will permit a paleogeomorpholgy
reconstruction of Rio Grande Cone.

A methodology and a typical sequence of seis-
mic interpretation are given in this paper. The pur-
pose is to show the importance of visualization,
attribute analysis and modeling, especially in sequen-
tial stratigraphy.

It is important to emphasize the use of different
computational technologies as tools for data interpre-
tation, visualization, and the recovery of information
for the subsurface image by means of a velocity
model.
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