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Figure 1-1. Location of
the Eastern Venezuelan
Basin  in the context of
the p late tectonic
setting.

NNW-SSE REGIONAL SECTION, EASTERN VENEZUELAN BASIN LOCATION OF THE SHALE IN THE OIL CONTEXT

Figure 1-3. Regional NNW-SSE Cross-section. Note the location  of the diapirs in the front of the
deformation. (Modified from Chevalier, 1994).

 TECTONO-STRATIGRAPHY

More than 25,000 feet of sediments from Cretaceous through present day have accumulated in the
EVB (Fig.1-2). The history of sedimentation started in Cretaceous time with the development of a carbonate
platform (Fig.1-3). These carbonates represented by the Guayuta Group were deformed in Oligocene
- Early Miocene time due to the subduction of the Caribbean Plate and related imbrication and  duplexing
(Fig. 1-3). During Oligo-Miocene, deep water shales and turbidites were deposited in the foredeep. These
shales and turbidites, which have an important HC potential, were remobilized into diapirs at the
deformation front during the final stages of the basin evolution (Fig. 1-3). Prior to the deposition of
near shore to continental facies of upper La Pica, Las Piedras and Mesa formations, listric faults were
developed over Early-Middle Miocene shales. The Caribbean Plate displacement gave rise to an eastward
migration of the depocenters (Di Croce et al., 2000, Fig. 1-4). Shales deposited in the foredeep (Fig. 1-5) are
called Roblecito in the West, Carapita in the Maturin area, and La Pica in the east of the EVB (Fig.1-4).

 MUD VOLCANOES and SEEPAGES

The diapirs are surrounded by numerous oil fields (Fig. 1-7). The most important field related to the
sedimentary wedge over the shales is Pedernales, which comprises  production and reservoir zones
of Miocene age. One of the main characteristic of the diapirs is the presence of mud volcanoes. From
Maturin Town to the east, many mud volcanoes have been reported (Petito,1979). Although small, no
more than 10 m.  high (Fig. 1-8) they are   frequently related to gas and oil seepages (Fig. 1-9).

Mud volcanoes are E-W aligned and continue through Trinidad and offshore Barbados Ridge Complex
(Huyghe et al. 1999). Studies on the NE-SW-oriented mud volcanoes of the Columbus Basin (Zamora,
1999) indicate a strong sedimentary loading and the existence of counter regional listric  faulting through
which shale growths in the form of diapirs and mud volcanoes.

SEISMIC STRATIGRAPHY

The seismic data from the EVB is generally poor due to the occurrence of gas, shale and high bedding
dips  associated with the complex structure of the area (Fig. 1-6). The  top of Cretaceous generally has
a strong reflectivity associated with the limestone (M1). Overlying the Cretaceous is a small remnant of
the Paleogene section, which was truncated prior the deposition of the deep-water shales in Early
Miocene time. The main effect of the Gas-Shale diapirism on the seismic image is the reduction of the
seismic velocities and the loss of seismic resolution (Collier, 1990).
With Upper Miocene M3 and M3a surfaces, angularities were developed, as shown in all the seismic
data, within the depositional sequence until Pleistocene, when changes in sedimentation rate occurred.

MUD VOLCANOES EASTERN VENEZUELAN BASIN

Figure 1-9. Location of mud volcanoes and gas seepages in the EVB. Note the convergence of mud volcanoes
in the diapir  area

Figure 1-5. Sources of Sediments from the
positive areas since Miocene into the EVB.
Modified From Yoris and Ostos (1997)

Figure 1-7. Location of the main gas and oil fields in the EVB. Note the
location of the diapir strip in the basin and the main fields associated with
Neogene reservoirs, i.e. Pedernales, Posa and Tajali.

Figure 1-2. Geological
map   of   the   EVB.
Note the location of
the deepest part of
the basin and the
shape of it. Modified
from IFP (1990)

F igure 1-4.  Simplif ied
Chronostratigraphic chart
of the EVB. Shales are
shown in purple (modified
from Di Croce et al. 2000).
Since Oligocene there have
been three depocenters
with overpressured shales
in the EVB-Roblecito,
Carapita ,  and La Pica.
Location  is  shown  on
Figure 2.
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Figure 1-6. Seismic Strat igraphy. There are  three growth sequences
associated to the diapir evolution,  the pre-growth unit with sediments controlled partially
by the diapir, the syn-growth unit strongly affected by the diapir and the Overlap sequence.

Figure 1-8. Mud Volcanoes as this one
from the Orinoco Delta are small but
frequently associated with gas and
petroleum.Photo from BEG-UTexas
Site.
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Table 1-1. Mud volcanoes and associated
oil or gas shows. (Source Petito, 1979).
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