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The deeper exploration of the southern Gulf of Mexico, Le Acach – Chuktah
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The Le Acach – Chuktah area belongs to the northern exploration frontier of the Southern
Gulf of Mexico. A campaign carried out by Pemex in the last 7 seven years where 6
wildcats testing the most relevant structures were drilled in an area >3000km2 at water
depths ranging from 250 to 400m. All the wells were drilled at a depth >4000m and they
were targeted to reach the northwards limits of the known Fractured Cretaceous and the
Kimmeridgian play. In addition to these targets, a Middle Miocene sand 30m thick has been
cut in all the wells. This deepwater sand body constitutes a widespread reservoir containing
heavy oil, commonly associated with seismic attributes of fluid contacts close to the
structural tops. At deeper levels, oil has also been tested in Oxfordian red beds in 2 wells.
A reassessment of the area allowed the identification of several new locations, four of
which are illustrated here. They are primarily oriented to evaluate the known targets,
considering as secondary objectives the Miocene and deeper Jurassic. The preliminary
drilling in the area indicates that the Upper Cretaceous section is faulted out or thinner
when compared to the known southern sections. At deeper water columns it will also be
possible to penetrate older sedimentary sections probably associated with the Lower
Jurassic and Late Paleozoic. The structures appear primarily resulting from a deeply rooted
compressional regime probably initiated by a phase of half-graben inversions, overprinted
by salt tectonics, which subsequently triggered gravitational structures developed from five
shallow decoupling surfaces located within the Tertiary sections.
The results of this study were generated from the integration of multiple disciplines and
tools in order to unravel additional potential for this area. From the original 2800 km2 3D
seismic we only use the northern 1000 km2. The suites of logs from the 6 wells already
drilled in the area and vicinities were used. All the 6 sonic logs, check-shots and available
VSP were combined in order to generate a new vintage of homogenized synthetics. These
showed a very good calibration with the seismic. The latest 3D seismic processing was
available. In parallel the data from cores and cuttings were also integrated with all the
recorded logs and a series of ELANs were created using the same reference frame for all
the wells.
The test results were also considered within the context of the logs in order to calibrate
reservoir quality, porosity distribution, lateral continuity, thickness change and oil quality.
Figure 1 outlines the study area, the relative location with respect to the southern Gulf of
Mexico coastline, the wells distribution as well as the water depths. Diagram including
several key parameters, such as facies changes interpreted from logs, cores, cuttings and
seismic, the porosity values measured, structural controls, depths, oil type and quality as
well as source bed distributions were generated for the Upper-Mid Mesozoic section of the
study area.
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Key markers as the Top Eocene, Top Cretaceous, Top Kimmeridgian and Top Oxfordian
were mapped in time. The uppermost level represents the seal for the underlying reservoirs.
The lower three constitute the reservoirs targeted in this region, the fractured Cretaceous
carbonates and the porous oolitic section from the Kimmeridgian. The Oxfordian being the
deepest potential reservoir is the less predictable due to its restricted areal distribution. It is
usually associated with shallow marine to continental facies of variable thickness. It has
been interpreted to be developed as the sedimentary infill of half-grabens controlled by
transfer zones.
It is very important to recall upon the Kimmeridgian marker. It also defines the base of the
regionally distributed source beds for this region. Recently, a new source bed has been
documented within the Oxfordian and needs to be considered in any evaluation of the
petroleum system. This finding helps visualize alternate models for charge and maturity
aspects. It certainly reduces concerns on specific areas where the overburden is thinning
seaward.

Figure 2.- A regional NW-SE cross-section . The upper 6 units represent the Tertiary. The
Upper and Lower cretaceous are green and the Jurassic is color coded in blue
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Special attention is devoted to the middle Miocene at the top of a Chaotic unit where a
regional plastic band is found (Figure 3). This section is internally deformed and averages
300 milliseconds in thickness and many of the overlying normal fault systems are rooted in
and several salt piercements were confined to this level. The band constitutes in essence a
major decoupling surface for the Southern Gulf of Mexico, right on top of the upper
detachment shown in figure 3. The upper limit of the unit is bounded by a regional
sandstone body. This several meters thick, coarse grained deepwater unit has proven to host
heavy crudes, observed during the drilling. In seismic sections the interval reflects the
presence of hydrocarbon indicators when structures are not affected by salt intrusions. This
promotes the idea of options to consider an additional shallower reservoir residing in this
clastic section. The porosity, permeability values and fluid characteristics could be
reevaluated from logs in order to combine it with the evidence from the seismic to develop
a new play
.
In this area there are at least two distinct salt intervals below the Kimmeridgian, The
thickness of the sedimentary section where they are hosted is in the order of several
kilometers equivalent to more than two seconds in time from the reflection seismic data.
The ages for these units are not defined yet. An educated guess extrapolated from the
broader knowledge around this area, points out to be Permian in age, the San Andres
Formation from the Permian Basin to the north of Mexico- Southwest Texas .

Figure 3.- A section showing the four prospects, the two major decoupling surfaces and the
uppermost autochthonous salt unit (Callovian)
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Five shallower markers were also mapped in order to control the stratigraphic distribution
of this major sedimentary package and better resolve the Neogene distribution changes; due
to thickness variation and growth regulated by extensional tectonics, which is in turn
floating on top of the underlying Mid-Miocene regional decoupling surface. This later
surface defines the boundary between two domains, the prevalent deeper compressional
regime and the self adjusting gravitational regime gliding on top, which constantly
readjusts due to contractional effect of salt tectonics and mud diapirism associated with
over-pressuring of the 2 km thick upper Miocene-Pliocene section (Figure 3).

Depth conversion for the targeted reservoirs required a sophisticated approach due to lateral
velocity changes in the area. These are attributed to salt emplacement or to overpressure
zones developed at the base of the extensional system decoupled in the Oligocene –Lower
Miocene interval. These zones appear similar in shapes to the well -known roller structures,
but in this case they are associated with low velocity shale intervals well developed at the
base of the footwalls of the normal faults. These effects of low velocities zones are
highlighted in sonic logs and evident when constructing the Time –Depth curves for all the
wells drilled in this region.

Figure 4.- The three structural maps of the targeted reservoirs ; Cretaceous (left),
Kimmeridgian (center) and Oxfordian (right) show the different opportunities to be
evaluated within the limits of the study area

The depth converted maps after considering these velocity problems allowed the
identification of four structurally controlled prospects. Four of those are shown here in
cross section and map views (Figure 4 and 5). Another nine opportunities were identify for
further documentation pending on the outcome of the proposed wells for this campaign. It
is extremely important to undertake the detailed velocity analysis throughout the trajectory
of exploration wells and careful well design will certainly minimize time and drilling costs
in the region.
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Figure 5.- Relative location of the main prospects defined

Figure 6.- Prospect 1 represent a typical Mesozoic configuration with double objectives
(Cretaceous and Jurassic). Wells on both sides were discoveries.
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Figure 7.- This section shows the prospect 3 as a structure less influenced by salt intrusions
where reservoir integrity seems better preserved compared to the previously drilled
structures on the sides.
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